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EIGHTPENCE 


WITH 








TO MAKERS AND USERS OF STEAM LOCOMOTIVE 
CRANES, 


he Ministry of Munitions 
repared to receive OFFERS of good 
SECOND-HAND STEAM TRAVELLING 
CRANES, of various sizes, The following informa- 
tion must accompany each offer, which should be addressed to 
Mr. HUBERT BAINES, Deputy Chief Engineer, H.M. Office 
of Works, Storey’s-gate, Westminster, London, 8.W. :—Type ; 
iyfting power, whether 2, 3, or 5 tons; radius of maximum 
lift; maker’s name; condition; where seen ; price, All for 
standard uge only. 
ce of Works, &., 
llth December, 1916, 10 


TO ) MECHANICAL | L ENGINEERS. 


I'he Ministry of Munitions 
announces that owing to the number of appli- 
cations received in answer to the advertisement 
recently ir , replies cannot be sent to each individual 
applicant, but tity to those who are considered qualified to 
fill the vacencies at present existing —INSPECTION DE- 
PARTMENT, Whitehall-place S.W. 5 


2o8 of Munitions. 


Ministry 
MUSGRAVE FAN 
FOR DISPOSAL ; new ; steam driven ; 45in. diameter inlet ; 
working pressure 160 Ib. 
For further particulars | apply, 74/Sales/28, Dept. earieere 
Supply. Storey's-gate, SW 66 « 


oy 
WERNER PFLEIDERER MIXER 


FOR DISPOSAL. salary apply 7 Mt. lin. x 2ft. 7in. x 2ft. 4in. 
ead further partion rs apply 74/Sales/36, Dept. Explosives 


Su Supply, Store Storev’ -eate 


oe [ihe Secretary of State for 
§ INDIA in COUNCIL will in ay? AP. POINT 
a few NATIVES of India as 

















SSISTANT 
ERGINESSS 3 in the Indian Public Works and 
State Railway Departm 
Pe. my: must be British subjects and, save as provided in 
mdix IIl. to the Regulations, must be not less than 21 
7 not more than 24 years of age on the Ist July, 1917. They 
pace have either eat me one of certain recognised University 
or other distinctions in Eng meineering. or have passed 
the "Amociate Membership Examination of the Institution of 
ivil EB 
‘ Deocione - must reach the India Office by 3lst March, 


it Printed forms, together with information regarding the 
from the 


conditions of intment. may now be obtaine 
SECRETARY, blic Works Department, India Office, 
London, 8.W. 


India Office, London, 
Dece' 


mber. 1916. 9 
[ihe 


The Directors are pespesed 
sU CPPLY of the following 





Great Indian Peninsula 

RAILWAY COMPANY. 
to receive TENDERS for the 
Ang namely :— 


INGS, 
LAMPS AND FiTTINGS, 
WICKS, & , 
GRIN DSTUNES, 
Bours, NUTS, RIVETS, Kc. 

Specifications and forms of Tender may be obtained at this 
office on payment of the fee for the specification, which pay- 
ment will not be return: 

Tenders must be delivered in ae envelopes, sealed and 

d to rked “Tender for Water 

Cranes,” or as the case may he, not later than 11 o'clock 
a.m. on Thursday, the llth January, 

The Directors do not bind themselves to accept the lowest or 


= R. H. WALPOLE, 
Sec: 





retary. 

Cars) 8 Offices, 
48, thall-avenue, E.C. 

lee don, 3rd January, 1917. 531_ 








(ity of Birmingham. —Electrice 


SUPPLY DEPARTMENT. 
APPOINTMENT OF ae CONSTRUCTIONAL 


INKE 

An ASSISTANT CONSTRUCTIONAL ENGINEER is 
REQUIRED to assist in the preparation of specifications and 
plans for new buildings and lay-out of new steam and clectri- 
cat plant, and in superintending the erection and testing of 
such plant. 

ile bhould be familiar with the latest practice as applied to 
large generating stations, and should preferably have had 
workshop, central station, and drawing-office experience. 

The commencing salary will be £350 per annum, ae - 
the discretion of the Committee, to a maximum of £300 pe 
annum. 

forms of application, which may be obtained from the 
Secret of the Electric Supply Department, 14, Dale End, 


(Jap pable Mechanical Engineer as 
ASSISTANT for Contracts Department ef hogan 
Firm of Engineers in SW. London. Should be a 
draughtsman, and pomen a thorough practical cegeas of 
Engines, Boilers, &c. Permanent eee No person 
already em loyed on Government work or residing more an 
10 miles distant will be engaged.—Address, stating full 
ae pereaes, age, and we required, 40, Engineer Oc, 38 
Norfolk-street, Strand, W 


esigner, with Good Mechanical 
engineering experience, “eet bad by Admiralty 
oe for the duration of the War. No others n 
apply.—Reply (by letter), stating age, experience. and present 
salary, to Box No. 918, care of Messrs. R. F. yhite and ae 
Genl. "Advng. Agents, 33, Fleet-street, London, E.C 


E2g gineering Manager or =o 
RETARY, age 42, OPEN for IMMEDIATE au 








° 1 ° 2 
Required, the Services of Four 
ied DRAUGHTSMEN, accustomed to either Blast 
ace or Steelworks Constructional Desi Good salary 
offered to suitable men. Applicants should state age, experi- 
ence, salary required, and when at liberty. No ore engaged at 
present on Government work need apply.—Apply to your 
nearest Employment Exchange, mentioning «The Hagincer 


and No. A2739. 
Several Good Mechanical 


DRAUGHTSMEN REQUIRED for Admiralty estab- 
lishment. Accustomed to small high-class work preferred. 
State experienc, age, and present position. me ary accordin, 
to ability.—Write x No. 911, c.o. Messrs. R. F. White and 
Son, Genl. a Agents, 33, Fleet-street, London, E.C. 54 


Three C apable Draughtsmen 
REQUIRED ~ ondon, E.C.), two with experience in 
Mechanical | Enginesring and Lay-out of Plant and one with 

Electrical experience. No person already 











MENT in the London district (or the provinces if 
high inducement offered). 
i ghteen years’ experience in electrical aud mechanical 
engineering (technical and cominerci: al). 
horoughly aw fait with the strative t of 





ed on Government work or resident more than 10 miles 

onee need apply.—W a giving particulars of experience and 

mlary required, to Z. P. 925, c.o, Deacon's, Leadenhall-street, 
50 a 





A Large e yirm of Engineers in 
the ree have pening for a youth of good 
education as PREMIUM ‘Pupil the course to include both 
Works and Drawing-office.—Address, 2002, Engineer Office, 33, 
Norfolk-street, Strand, W.C. 2002 z 


Engineering =P upil. — Firm 

vernment ramon employing 500 hands, have 

VACANCY; varied classes of work done, affording excellent 

— rtunities ; = moderate.—Address, 2000, Engineer 
1, 33, Norfolk-street, Strand, W.C. z 


Pupil—the Borough and 
aterworks a eas of Leamington has a VACANCY 
in his office fora PUP ff —Address. TOWN HAL T.. 1707 EB 
: A NATIONAL NEED. 3 
British School of Aeronautics. 


Aeroplanes and Airships. Construction, Design, and 

Lp pioneer reese Postal Courses. ‘ees reason- 

oo jon for 7. oe AMIM.E., and 

A. PML. C.E.—PENNINGTONS, , Oxford-road, Manchiester. 
I 











works and offices in all departments lud 

Used to positions of high pee nin ey gifted i in staff selection 
work, the control of men and sales development. A fair 
knowledge of French, Spanish, Russian and German. 

Salary £350 to p-a., according to the magnitude and 
nature of the undertaking ‘and the terms of the agreement of 
appointment. A gentlemen by birth and education. 

neo P192, Engineer Office, 33, Norfolk-strect, 2 Saad, 





| Fingincering Works Manager 
Ww ageing immediately for controlled eho: Le Govern- 
ment work, to be greatly extended after the ust be 
experienced, ae organiser, and Choconshsby up to date. 
—Apply, stating full qualifications and salary Tequired, to 
nearest Employment Exchange, quoting ‘‘ The Engineer” and 
No. A2750. No one already employed on Government work will 
be engaged. Sri A 


NV achine Shop Manager Wanted 


AT ONCE for important Government controlled engi- 
neering works in Yorkshire. Applicant must be fully experi- 
enced in modern machine shop practice and tools, sound 
knowledge of rate fixing essential ; pie oselte experience an 
advantage; must be 6 o'clock mah. Nobod y eng gaged upon 
Government work need Bee! without permission 0! sie 
em ployers.—Salary, age and full particulars of laa 

Pits, Engineer Office, 33, Norfolk-street, Strand, W.C. P1734 


Required for Large Shop En- 


GAGED in Maintenance Work and Pp ment for 
Steelworks and Collieries, the SERVICES of a NAGER, 
experienced in Heavy Repair Work and Light and Heavy 
Modern Machine Shop Practice. Good salary to suitable man. 
Applicants should state age, experience, and salary required, 
sa when at liberty. No one on Government work to apply.— 
Apply through your nearest Employment Exchange, men- 
tioning “ The Engineer” and No. ADTs. 20 + 


R»ssian Engineer Required Im- 

MEDIATELY for special commercial and technical 
work in this country with ultimate object, if proved success, 
of proceeding to Russia. Applicants should give full particu- 
lars of experience and age, and should state salaries required 
whilst in England and also in Russia. No person on Govern- 
ment work need apply.—Apply to your nearest Board of Trade 
Ry rent Exchange, mentioning “The Engineer” and 

56. 








27 a 


Technical Assistant Requ uired by 


Firm of Chartered Patent Agents in ndon.— Write, 
satin age, ae, and ee a. to 3, Engineer 
Mice, 33, Norfolk-street, Strand, W 3a 


Wanted, for Controlled Estab- 


LISHMENT, good Mechanical DRAUGHTSMAN, 
preferably with experience of Machine Tool Design. No one 
engaged on Government work need apply.—State age, experi- 
ence and salary requi to your nearest Employment = 
change. Mention the “‘ Engineer” and number 16. 6a 


W anted for Government Con. 


TROLLED Factory in the Midlands, JIG and TOOL 
DRAUGHTSMAN for Aero Engine production. No person 
already engaged on Government work will be employed.— 
Apply to your nearest Board of Trade Employment Exchange, 
mentioning ‘The Engineer ” and number P186. P186 a 


\ anted, Jig and Tool Draughts- 


MAN for Government Controlled en 
London district. Those already engiged on Government work 
need not apply Apply 3 your nearest — Exchange, 
mentioning “The Engineer ” and No. A l4a 


Wanted, Mechanical Draughts- 


MAN. Aircraft experience not essential. No one 
resident more than 10 miles away or =  proment employed on 
Government work will be engaged.—S e, se and 
salary to WELLS AVIATION CO., Ltd, Whitehead’s aoe 
Chelsea, London, S.W. 

















['wo Experienced Civil Engi- 
NEERING DRAUGHTSMEN REQUIRED (Londen. 
E.C.). No person already engi on Government work or 
ose a more than 10 miles away can be employ ee —Reply, 
giving particulars of experience, salary, &c., to Z. C. E., c.0. 
eacon's, Leadenhall-street, E.C. Sia 








eading British Engineering 
concern are mopered to receive applications from 
BELGIAN ENGINEE proved commercial experience, 
view acting as REPRESENTA TI E in Belgium after the War. 
Please state age and give full particulars of experience = 
salary required. No person on Government work need appl 
—Apply to your nearest Board of Trade Employment “ 
change, mentioning ‘The Engineer” and No. A2757. 26 a 


Representatiy es Required for 
Glasgow and Liverpool districts respectively by firm 
manufacturing Vertical Oil and Petrol Engines for mariue and 
stationary work. Contractors to all departments, Home and 
Foreign Governments. Suitable a amongst Engi- 
neers, Shipbuilders, Merchants, eerie Naval Architects, 
Electrical Firms, Pump Makers, and others. Office accom- 
modation and telephone necessary. Particulars and references 
in confidence.—Address, 47, Engineer Office, 33, Norfolk- 
street. street, Strand, W.C. 47 a 


Wanted, Good Storekeeper to 


act as ASSISTANT to Chief Sturekeeper, electrical 
apparatus, Controlled Establishment, London district. Those 
engaged on Government work need not appl y.—Apply your 
and No_A2 Em * ane Exchange, mentioning ** The pte 9 
and No 


Wanted (for Yorkshire), Erector, 


with Hydraulic experience, to Take Charge Gesclion 
Shell Presses and subsequent Running of Presses, Accumu- 
lators, and Pumps. masters 32, Engineer Office, 35, Norfolk- 
street, Strand, W. 32 4 


M. 1... E.— Mechanical and and 


e Electrical ae peg 33 ( a Manager), reseed 
DES: RES POSIT as M/ GER or similar re:ponsi 

it. 16 years’ anal Bae om in engine shops, power 
stations, general engineering works, drawing-offices, and 
as consulting engineer’s ass stant. Excellent references.— 
a P1935, Engineer Office, 33, Norfolk-street, oe 




















kin gineer Requires Position of 
nESPONSIBILITY on Government work. First-class 
B.U.T. certificate. Latest workshop practice. Good organiser ; 
accustomed to control large bodies of men. Experience in 
laying down factories. Public school man.—Write, Z. B. = 

c.0. Deacon’s, Leadenhall-street, E.C. ll 


Engineer (33) Desires Raspon- | 
SiBLE POSITION on war work. 16 years’ mech., elect. 

erience ; also machine tools anc 
knowledge of interual combus- 
Engineer 





and marine work and D.O. ex 
production of shelis. Specia. 
tion engines and motor traction.—Address, P19, 
Office, 35, Norfolk-street, Strand, W.C 


[agineer (35), Married, Fifteen 


years ay experience, will shortly be at liberty 

to accept RESPONSIBLE POST (Control of Munition factory 

or similar work). Recently completed the installation of entire 

a in large shell factory. —Add: ress, P182, Engineer Office, 
33, Norfolk-street, Strand, W.C. P182 B 








ngineer (45) Requires Position, 

years head and shop foreman, good Geieiaone 

jr exc. refs.—Address, P1/7, Engineer Office, 33, Nor- 
folk-street, Strand, W.C. P1778 


[xperienced Manager Open for 


ENGAGEMEN:. Expert production 








Birmingham, must be filled in by the app acc’ 

by copies of not more than three testimonials as to experience, 

ability, and character, and should be sent to the undersigned 
by January 13th, 1917. 

R. A. CHATTOCK, 
City Electrical Engineer. 
14, Dale End, 
Birmingham. 31_ 





W anted,Several Good Draughts- 


MEN with Mechanical Engineering experience. No 
rson already employed on ememeeanes jee need apply.— 
Reply, by letter, giving full culars, experience and 
salary required, to the SOP NITH “AVIATION CO., Ltd., 
Kingston-on-Thames. 262 a 





Wanted by by Large Ammunition 


Factory, ENGINEER, able to Take Charge of Hydrau- 
lic Plant, including high and low pressure systems, operating 
loyed in cartridge manufacture. Applic«tion from 
Siperienced hydraulic engmeers only considered. No person 
ae employed on Government work will be engaged.— 
your nearest Board of Trade’Em: faa Exchange, 
pcr: Asn “The Engineer” and number 4la 


Wanted, Shop 1 ee for 


Shell Factory; good organiser; knowledge of 
machining operations. * Good opening suitable man. Must 
present employment. See war notice. State experi- 
ence.—Address, 17, Ungineer Office, 33, Norfolk-street, be 





A 





ssistant Chief Draughtsman 

REQUIRED for Engine Department of large Naval 
Construction Works. A wide experience of latest Admiralty 
practice, and a good knowledge of modern drawing-office 
organisation and management are essential. No one already 
on Government work need apply.—Apply your nearest Em lon. 





ment Exchange, mentioning “The Engincer” and A2747. 
P1764 
Jraughtsman Required by 
London Firm of Chartered seit Agents. State ag 


experience, and salary required. No one at present eunphoged 
on Government wors will be engaged.—Apply tu your nearest 
Board of Trade Employment Exchange, mentioning ‘ The 
Engineer” and number 30. Da 








est A frica.— Marine Engineers 
(Junior), FiTTERS for general Mill Work, and COST 


a TECHS YICAL STOREKEEPER, REQUIRED imme- 
diat ts must be inelig for ‘military service, and 





wae a on Government pom —Write, stating age, experi- 
ence, and salary required, to Box V752, Lee and ae 
Liverpool. 42 


[raughtsmen Required for 

urgent Government work, os aan on General 
ingipecring and Chemical Plant arrangements and details. 
Must be quick and accurate. Good wages. Full [pone rp 
No person employed on Government work will be engag 


engineer, accustomed to all classes of machine tools. Good 
organiser er used to both male and female labour. Experi- 
euced with 8in., 6in., and 45in, and 18 Pr. H E. and Shrapnel 
Shells. Can take full mrs oe 23, Engineer (fice, 
33, Norfolk-street, Strand, 2B 
De- 


Manager of Engineering 
PAKIMENT of important Company DESIRES 
CHANGE; commercial, technical and executive qualifications ; 
works experience in power plant; structural and general 
mechanical work. —Address, P.8l, Engineer Office, 33, Norfolk- 
street, Strand, W.C Plils 


~ : 
[raughtsman, Motor Engineer, 
Tooimaker, and Machine Tool Salesman (51), invafided 
from Army, SEKKS PUSITION. G technical training. 
Drafting Office preference. —KOBSON, 15, Lonsdale-square, 
Barnsbury, N. Ply4 B 


Jforeman Smith, Shortly Open 

to ENGAGEMENT on ae work, usea to forging, 
smithing, and drop-forging.—Address, P10, Engineer Uttice, 
33, Norfolk-street, Strand, W.C. P180 


Forg geman, 47 Years of Age, 

SEEKS SITUATION ; with 25 years — of all classes 
of iron and steel forgings. — Address, THOMAS macs 
12, Lonsdale-avenue, Keadish, ur. Stock port. P188 




















Apply to your nearest Board of Trade Employment Exchange, 
mentioning “The Engineer” and numer 66. A 





Assistant Engineer Required by 


the Government of Nyasaland for service in the Publi 
Works Department for one tour of 20-30 months, with possible 


extension. Salary £250—£10—£200. Free quarters and first- 
class s. Liberal leave in England on full salary. 
Candidates who have served articles with a Civil Engineer 


ane apply at guce, by letter, givin "1 amen to the 
Rien ENTS for the COLON illbank, London, 
§ w. WAM LC.E. erred. No need phe on Govern- 


ment work, or eligible for the Army, need apply. 67 4 


(Jommercial Engineer Required 
in teats capable of TAKING CHARGE of growing 

E} ic Lifting ai went: Pm oe g g Appli- 
ances. A age nh a capacity, initiative, a good 


capable of grat nd this a progressive opening 
ca) great a. A substantial salary will be 
ty w 


Pipa rnment work will be engaged.— 
tions held and for what period, age and 








sal juired, to 
ary req So's 


[Prazg ghtsman, with Thorough 
experience .in Machine Design, for large Ammunition 
Factory hn the Midlands. ars oa with full particulars of age. 
experience, ard salary required, to the nearest Board 0! 
Trade Employment Exchange, quoting No. A2731. No person 
at present engaged on Government work need apply. Ba A 


(4.004 Male Tracer Required, 


with engineering experience. State experience, age, 
and submit rath of work. Salary eae to abulity. _ 
Write Box No. 915 Messrs, ‘, White and Son, Genl. 
Advng. Agents, 33, Fieet-street, 1 London, EC. 55 a 





|_ancashire 


Representation.— 
Established Consulting Engineer, M.!. Mech. E., wishes 
to meet Firm requiring an exclusive AGENT, preferably 
where electrical and mechanical knowledge will be of value. 
office accommodation and experienced technical statf.— 
Reply, P17, Engineer Office, 33, Norfolk-street, Strand, ae 

Pli7 B 


Notth- -East Coast Representa- 


TION. Engineer established in Norbert -upon-Tyne 
for seven years previous to war, and n ged on muni- 
tion work, wishes't to TREAT for the "ABOVE Ww! in nirms desirous 
of securing a Live Agent in this district. Can resume busi- 
ness at aa early date. First-c.ass connection, good office 








equired for Temporary Service 
in Government Department, DRAU + Sarre — 

good knowledge of heating installations, gas coo! ayaa 

and electric lighting.—Applicants, who must De inel gible . 

military service, should apply, dtc oe 88 qualifications and 

experience, and salary requ: red, x 85, , care of J. G. King 

and Son, 10, Bolt-court, F: 1eet-street, E.C. 2a 





on 
ill be treated in confidence; to state training, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 


and a “thorough systematic canvass of the 
district a faeeee, 24, Engineer Office, 33, 


Norfolk-strest, Stran Norfolk-etrest, Strand, W .C. 24 B 
Shorthand-T -Typist Desires En- 


GAGEMENT. Three im” experience with leading firm 





STRUCTURAL ENGINEEKING. 

‘or Benen ie of COURSE of INSTRUCTION, by 
CORRESPONDENCE, write to “THE WESTMINS STER 
tga ac BU REAU,’ ” 23, Old Oak-road, Acton Park, 
London, W. P 1331 





TRADE WITH RUSSIA. 


A Substantial Russian Firm 


with extensive connections, established over 35 years, 
is OPEN to NEGOTIATE with English manufacturing firms 
and wholesalers of following lines :— 
ENGINEERING SUPPLIES, FILES, MACHINE 
TOOLS, METAL WORKING TOOLS, NUMBERING 
MACHINES, RULE MANUFACTURERS, WIRE 
DRAWERS, &c. 

Exceptional facilities for handling large volume of trade. 
Bankers’ and commercial references.—Replies in Son 
with catalogues, price lists and terms, to GROSSMANN vad 
KNOEBEL, Petrovski Linea. 12-14. Moscow (Raniah “4b 


anted, Air Compressor, 

capacity 1000 cubic feet, with or without motor.— 
Address full particulars and price to 45, Engineer Office, 33, 
Norfolk-street, Strand W.C 46 


Wanted, D.C. Motor, 400 Volts, 


preferably shunt wound and totally enclosed ; specially 
insulated for mine work ; min. 50, max. 75 B.H.P., ‘speed 400- 
700 Fage5 Bie rticulars to R. C. c. co. J. W Vickers 
and Co., Nicholas-lane, E.C. 29 ¥ 


Aare Planing Machine, 
teenies Shepp aa in., width 69in., length 
24ft.; larger — smaller considered. Also HORI- 
ZONTAL DUPLEX c BORING MACHINE, with rising table 
(Wilkinson type D75 or Harvey's preferre dj, dia. boring bar 
from 2sin. to 3jin. Also Ryder FORGING MACHINE, for 
forging file blanks up to 18in —Post full eres to F184, 
Eugineer Office, 33, Norfolk-street, Strand. W.C P184 F 


W anted, Steam Engine ot Good 


design, go to 100 LH.P., caeete-celtadon condensing, 
pressure.—Send full particr ulars to 5379, Willmms's 
ave Uffices, Bradford. P16 r 


\as Engine Fly-wheel Wanted, 
weight 112 cwt. 3qr., lub 7in. through, bore 3{in., 
keyway Zin. by 5/16 in. —State particulars, price, and earliest 
delivery to BOROUGH SURVEYOR. Pembroke Dock r 


anted, Horizontal Boring 

eo and 3jin. spindle; PLANING 

MACHINE, 7 sa 24ft. long by oft. 9ia. wide by 6ft. 6in. 
high, with three tool-boxes; also several PRECISION S.C. 

ATHES ; and Ryder FORGING MACHINE for forging 

18-in. file blanks. —Address, 63, Eugineer Office, 35, Non folk- 
Street, Strand, W.C. 63 ¥ 























T ‘ z 
\ anted, New or Second-hand 
BAR IRON CUTTING MACHINE for cutting 
state weight, low st price, with photo or 


rounds up to ljin.; 
33, Norfolk-street, 
60 F 


sketch.—Address, 60, Engineer Office, 
Strand, W.C. 


Wanted, Steam Wharf Crane, 


20ft. radius, capacity 30 cwt.; either stationary or 
travelling type.—Address, 62, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 62 F 


- oy 
anted, 10 to 15-Ton Overhead 
TRAVELLING CRANE, hand power or preferabl 
electric, span about a Png ress, 64, j ieee) a 38 
Norfolk-street, Strand, V 


Shipy yard Plant Wanted. — 


Several New or Second-hand PUNCHING and SHEAR- 
ING MACHINES, PLATE BENDING RULLS, BEAM 
BENDERS and COUNTERSINK  Ré ADIAL DRILLING 
MACHINES, &c ———— 61, Engineer Office, 33, ao 
street, street, Strand, 














A ir ‘A ic Compressors for Sale :— 
One “ Ingersoll ” a AIR COMPRESSOR, with 
steel receiver; air pressure 1 .. Capacity 285 cubic feet. 
One “ Ingersoll ” Imperial ey belt-driven AIR COM- 
PReSSOR, capacity 2637 cubic feet, air pressure about 50 Ib. 
One Equal to New straight-line steam-driven AIR COM- 
PRESSOR, capacity 4¢0 cubic feet, air pressure 1 
RIDDEL and vUO., 40, St. Enoch-square, Glasgow. 57 ¢ 


Electric Plant for Sale : 


One very fine 100 K.W. “ BALANCER” GENERATING 
SEL, Belliss enclosed engine, coupled to two dynamos, 250/300 
vo! Its. 
One very fine 110 B. ae “re Crompton GENERATING 
SET, 340 amperes, 220 v 
One 150 H.P. GENERATING SET, by Hall, of Oldham, 
ones enclosed engine coupled to dynamo, 500 amperes, 
0 volts 
One 45 K.W, LIGHTING SET, 220 volts. 
One 10 K.W. LIGHTING SET. 220 volts. 

RIDDEL and CO., 40, St. Enoch-square, Glasgow. 58 ¢ 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


4%, Watling-street, LONDON, E.C. 
Albert. rt-square, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. Spm 3005 














SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Pagers Il., IIL, LXXX. 


Numerical Index to Advertisements, 








of Engineers. on P185 Engineer Office, 33, Norfolk- 
street Strand, W P18 B 


Paes LXXIX. 
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For Hire, Pumps and Well- 


BORING TOOLS for no oll Deep Wells, &., 2in. 
to 24in. diam.—R. RICHARDS and ©O., Upper Ground 
street. London. 8 K__ Telephone No. 978 Hop. ee 


CRAVENS LIM ITED, 
RAILWAY CARRIAGE AND WAGON WORES, 
DARNALL, ngaz SHEFFIELD, 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 

Wagons Built for Cash or for a Faymente. 

Prices and Specificati 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, ‘*° 


GOYAN,. GLASGOW. 
Loador Office:—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Qasa 


ESTABLISHED 1861 


HARRISON & CAMM, Ld. 
Chief Works and Offices: ROTHERHAM. 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castings, RAILWAY WAGONS 
{in Iron, Steel or Timber). 

















THE GLASGOW ROLLING STOCK & PLANT WORE 


HURST, NELSON & CO., LTD. 


Buildere of RAILWAY CARRIAG 
ELECTRIC CARS and every — ory on ea WAY 
and TRAMWAY Ri 


Makers of Yanna. An LES, Seg Pur, J, Foneime Surrs 
RK, and Ixox and Brass 

3 Ottis and Chief Works : MOTHERWELL 
Cirdiff Office: Gordon 


Tandon Offices : 
Ses Ulustrated Adrt lust week. nane 37 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO. LTD., 


nove in stock, or im in an advanced state of progress at thei 
California Works, Stoke-on-Trent, a large number of 
LOCOMOTIV: — 


with cylinders wg 6in. to 16in. oe 
gauges from 18in. “< gn. mm ly to KERR, CART 
and CO. Broad St. P : Place, E.C. arc 508 











RAILWAY CARRIAGES 
RAILWAY WAGONS 
TRAM CARS, cic. 









483, 484 & 485 
BIRMINGHAM. 


BIRMINGHAM 
P. & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 











Manufacturers of RAILWAY WAGONS and CARRIAGES 
IRON and STEEL SLEEPERS, FISH-BOLTS, SPIKES, and 
other PERMAN SENT WAY MATERIAL, BRIDGES,’ and 


CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108a, Cannon-street, London. F.C. 


R. Y. PICKERING & C0., LTD. 


(Established 1864.) 


Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 


Chief Works and Offices 
WISHAW, NEAR GLASGOW. 


London Office 





re 50 





For expert, eificient, postal tuition 
in Maraemarics and all 
RNGINEERING 
subjects, join 











WATER TURBINES. 
BOVING AND CO., LTD., 


imperial Buildings, 56, Kingsway, London, W.C. 
Cel.: Holborn 6180 (3 lines}. T.A.: Jenorten, Estran¢’, ante. 






SHELL LATHES 


FOR IMMEDIATE 








STOCK BOILERS. 


One BR. by SA. Be. by 160 w.p. | 
me S0ft. by 8ft. 6in. by 180 w.p | 


Tw by ft, din, by 100 wip. 
Seventy other sizes and pressures. | 


JOHN THOMPSON 





WOLVERHAMPTON. K373 
ent Low Assessments. 
THE xcellent Educational Facilities. 
CONSOLIDATED BRAKE & ENGINEERING Electric Tramways. 


COMPANY, LIMITED, 
41, Moorfields London, E.c. 
MANUFACTURERS 0! 


Standard Automatic Vacuum Brake 





Rapid Acting Service & Emergency Accel 
See illustra Advertisement every fourth week. 2222 | 


Tele.: Vacuo. London. Telephone : No. 2710 London Wall. ‘am 





WOLVERHAMPTON 


FOR NEW WORKS SITES. 
EXCEPTI NAL TRANSPORT ADVANTAGES, 
BY RAIL AND WATER. 


Cheap Electricity, Gas, Mond Gas & Water. 


For particulars apply to— 
GEORGE + tea Borough Engineer, 


M12 


Male 


DELIVERY. 


A large number of heavy up-to-date 
American-made Shell Boring Lathes; 
most of them new and unused, some 
few very slightly used (found to have 
been purchased in excess of needs), are 
for sale in the United States. 
and Female Labour Plentiful. " ? 

Ms For further particulars, address Spl 3066 
THE BALDWIN LOCOMOTIVE WORKS, 
34, Victoria Street, London, S.W. 


ommit‘ee, 








“aan Mall, Welverbomet n. 
FOR SALE, 





TWO 40-ton CRANES 





(Steam Titan). By Sroruert & Pitt, Ltd., Batb. 





“A.L. Co.'s French-Swiss Screw Thread 
MILLING MACHINES. 


As previously supplied to leading British, French and Italian Munition 
Works for milling Internal Threads on Shells of 3” 
Adaptors for external work supplied on demand. 


“PROMPT DELIVERY DIRECT FROM THE WORKS TO USERS.” 
NO INTERMEDIATE DEALERS. 


Orders accepted subject to approval by the M. of M. 
Machines for Milling Threads on larger Shells under construction. 





Address all enquiries to: 


F. 





MAYER, 
53, Westminster Mansions, Great Smith Street, London, $.W. 


Sole direct Representative of the Manufacturers. 


ge 40 tons at 50ft. radius and 14 tons at 
radius. Gauge, 24ft. Wheel Base, 24ft. 
Erected and in Excellent Condition.—Apply, 8. 
PEARSON & SON, Ltd., of 10, Victoria-ctreet, 
Westminster, 8S. W. 1386 6 


DREDGING PLANT 


PTIONS 
FLOATING! CRANES. 
BUNKERING VESSELS. 





erey.vi 
WERF RRO HO tt 


NI 


to 3°3” dtameter. 








W. G. BAGNALL. be 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


bs: oe from 3 to 50 tons, for any gat e, 
ighest-class Workmanship and Materia 


Mangers or 


Tipping Trucks, Opes - _ Turntables 


Spl 0% 
See ae... preys onl issues 


G. & A. HARVEY, L” 


Albion Works, GOVAN, GLASGOW. 








43 1 





Makers of 

























no 


There are 
suitable for 











strength and wor 


STEEL TUBES 
for Engineering work 
tubes more 
Eng:neering work 
than ORIENTAL — they 
product of specialists and can be 
thoroughly eopendet upen for quality, 
mans hip. 





are 


HIGH-CLASS MACHINE TOOLS. 
Specialities Harvey Studders and Facers. 


See our illustrated Advt. Dec. 15 sm157 











Telephone 158. “PREMIER” Telephone 158. 


NON-CONDUCTING COMPOSITION. 


For Boilers, Steam Pipes, Pans, Heaters, Feed-water Pipes, et 
Greatest economy by using our Premier Composition 


Established JOHN FLEWITT, Established 
im Bride Yard, WIDNES. 1% 
Estimates Free work cto) Sig 


Coverings of Magnesia (Prastic” A Sec 
&e. 


nal), Slag Wool* 
bestos, Fossil Meal, &c. G310 










Contractors to H.M. Government. 


the 
























3, Victoria STREET, WesTMINsEER, S.W. 





RAILWAY* - 











When next you require SEAMLESS STEEI, TUBES, or 
y/ any other kind of S'eel Tubes, send +s your enquiry — 
you'll find us RIGHT In quality and price, and prempt in delivery. 


Y 
The Oriental Tube Co., Ltd., West Bromwich, Birmingham. 


Tele; hone. 45 West Bromw.ch ‘Telegrams ‘hut un“ 



























BUR &d TD., 
HORNBY ROAD.BOOTLE,LIVERPOOL. 


PETROL-PARAFFIN 
LOCOMOTIVES, 
RAIL and TRAM CARS. 


McEWAN, PRATT & COo., Ltd., 
13 South —— Pivchary, E.C, 


See illustrated advertiaem nt in last and nert 
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THE SELSON ENGINEERING Co., LTD. 





85, Queen Victoria Street, London, 


SOLE AGENTS 


FOSTER’S SCREW MACHINES. 


FOR 





No. 


Swing over bed ... 
Swing over cut-off slide .. 
Hole in Spindle ... 
Holes in Turret ... 
Length will turn.. 


Power feed to Turret Slide. 
ALSO IN STOCKH. 


Plain Head, ;*:in , }2in., 1ysin. capacity through wire feed. 


11 GEAR FRICTION HEAD MACHINE. 
4tin. capacity through wire feed. 


IN STOCKH. 


"Back geared. 


Geared Friction Head, 1,';in., 1;’sin., and 1,°;in. 


PROMPT DELIVERY OF OTHER SIZES. 


E.C, 


Works; COVENTRY. 
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DECEMBER. 


The New Administration. 


Events of the first the 
country have occurred since these notes last appeared. 
A political crisis, which had been anticipated for a 
long time, came to a head early in the month. Mr. 
Asquith resigned, Mr. Bonar asked 
possibly as a matter of form—-to make a new Cabinet, 
but was unable to do so. Mr. Lloyd George had 
then an audience of the King, and immediately set 
about the creation of a new He was 
rapidly successful, and in a few days had engaged the 
support of a body of men from whom, we all hope 
for great things. The new Administration 
of course, its inevitable quantum of political characters 

but it is made exceptional by the fact that the 
Prime Minister has called to his assistance several 
men with no Parliamentary training, but with proved 
business capacity, men like Sir Albert Stanley, now 
President of the Board of Trade, but for long the 


importance to 
Law 


was 


Government. 


has, 


manager of the London Underground Railways, and | 


Sir Joseph Maclay, a well-known Scottish shipowner, 
who fills the new and onerous post of Shipping Con- 
troller. Another new portfolio is held by Lord 
Devonport, a parliamentarian, it is true, but better 
known as chairman of the Port of London Authority, 
and aman with considerable organising capacity. Lord 








Rhondda, too, who presides over the Local Govern- 


ment Board, is, of course, a business man.  ‘T'wo other 
appointments are of particular interest to our readers. 
Dr. Addison has been put in charge of the Ministry 
of Munitions, in) Mr. Montagu’s place, and Mr. 
Hodge, founder and secretary of the British Steel 
Smelters’ Association, and an active believer in the 
Conciliation Board for settling labour disputes, has 
been given a new appointment, that of Minister of 
Labour, Mr. Henderson, whom it was expected would 
fill the post, becoming a member of the War Council 
of five. 


Scientific and Industrial Research. 


On the first day of the month an event 
fraught with great the industrial 
progress of the United Kingdom took place. On 
that day it was stated officially that the Govern- 
had 
for Scientific 


consequence to 


decided to create a 


Industrial 


ment new 


Research, 


Department 
and and to 
give it the command of a sum of money amounting 
probably to at least one pounds. The 
announcement was made by Lord Crewe, in reply 
to a deputation from the learned societies, headed 
by Sir Joseph Thompson, Sir Maurice FitzMaurice, 
and Dr. Baker, and supported by a company which 
filled the lecture hall of the Institution of Civil 
Engineers. To those who are not acquainted with 
Government methods of administration, the arrange- 
ments may appear a little confused, because the 
original Advisory Council for Industrial Research 
still remains in being, and an Imperial Trust has had 
to be set up to hold the money which the new depart- 
ment is to employ. But these details are, we may 
hope, of little consequence. The point is that 
Research has been given the dignity and abilities of a 
Department of State, and may now be regarded as 
on a par with the Board of Trade, the Board of Educa- 
tion, and so on. Whether or not it will gain strength 
or confidence thereby remains to be seen. Its 
future rests very largely in the hands of its secretary, 
Dr. Heath, who has been connected with the 
movement from the beginning. If, as we hope may 
he the case, he continues to be guided by the advice 
of the standing committees, which have already been 
appointed from experts in various industries, and 
takes a broad view of the duties of his departinent, 


million 


‘ships were old vessels. 








we have little doubt that under the new stimulus, 
and with the help of the large sum voted to it by 
the Treasury, scientific and industrial research will 
at last come by its own. Sir Maurice FitzMaurice 
expressed no more than the general intention of 
scientists and manufacturers when he said to Lord 
Crewe, ‘‘ We can assure you that if you give us a 
reasonable chance, we are willing to devote all our 
energies to making this scheme the great success 
which it ought to be.” 


War Incidents. 


THE past month has produced very little 
by way of incident which may be recorded. There 
is no single outstanding event in the aeronautical 
At sea the British Navy on 
torpedo-boat 


doings of the month. 

the 2Ist suffered the 
destroyers, which collided during very bad weather. 
Six officers and forty-nine men lost their lives as a 
result of this mishap. The French navy has also 
suffered loss recently. On the 8th the Ministry of 
Marine in Paris announced that the battleship Suffren, 
on her way to L’Orient, had not arrived, and was 
believed to be a total loss. On the 27th the French 
battleship Gaulois was torpedoed in the Mediter- 
ranean. She sank within half an hour, but owing to 
the rapid arrival of patrol boats and to the coolness 


loss of two 


and discipline of the crew, four sailors only lost their 
lives, two by the explosion itself. Both these battle- 
Thus the Suffren 
Her comple- 
ment 730, and her main armament 
sisted of four 12in. guns. 
in 1896, and completed in 1899, and had a similar 
main armament. Her numbered 631. Of 
other incidents connected with the war and reported 


was laid 
down in 1899, and completed in 1903. 
numbered con- 


The Gaulois was laid down 
crew 


during the month we have to note the Admiralty 
announcement of the 8th, according to which an 
armed and disguised German vessel of a mercantile 
type had been observed in the North Atlantic on 
the 4th. No further information as to her proceed- 
ings was at the time available, and none up to the 
moment of writing has since been published. On 
the 5th of the month an explosion occurred in a 
national factory in the North of England, with the 
result that twenty-six women workers were killed, 
and about thirty were injured. Little damage was 
done to the factory itself, and, according to the 
Ministry of Munitions, the effect of the accident 
on the output of munitions will be negligible. The 
women workers at the factory are stated to have 
behaved admirably throughout, both in helping to 
remove the injured and in continuing to carry on 
their work in spite of the explosion. 


Some Serious Railway Accidents. 


A vERY heavy fall of snow was mainly 
responsible for two serious accidents in the North 
early on the morning of the 19th. The first of these 
was on the London and North-Western Railway at 
Wigan, and was primarily due to the snow preventing 
the points being moved to allow the 10 p.m. from 
Euston to get off the main line at Wigan to permit 
the 11.15 p.m. from Euston to Edinburgh to pass it. 
Whilst arrangements were being made to shunt the 
slower train at the north end of the station, the 
11.15, drawn by two engines, ran through and came 
into collision with the 10 p.m. There was considerable 
damage done to rolling stock, and the guard of the 
10 p.m. was killed, whilst a postal official riding in 
a sorting van on the 11.15 was so seriously injured 
that he died later in the day. Colonel Druitt took 
the Board of Trade inquiry on the 29th, when con- 
flicting evidence was given by drivers and signalmen. 
The former said that the signals were in their favour, 








whilst the latter maintained that they were against 
them. From made by both 
drivers and signalmen we have a suspicion as to 
how the collision came about, but in view of the 
coroner's adjourned inquest, we had better re- 
frain at present from expressing any views. About 
the same time that the accident happened at Wigan, 
there was a collision on the Caledonian Railway 
between Kirkpatrick and Kirtlebridge. The 
postal train caught up and ran into a down goods 
train, the guard of the latter being killed in the colli- 
sion. This accident has been officially inquired into, 
but the facts are not public property. On the evening 
of the same day the 19th, a serious disaster befell a 
ballast gang on the Great Southern and Western 
of Ireland. A goods train from the Tuam direction 
was approaching Kiltimagh station, where it had 
to cross a ballast train approaching from Sligo. The 
signals should, according to rule, have been against 
both trains, but the driver of the ballast train said 
that the distant signal was “ off,” and that when he 
saw the home signal at danger he could not stop 
in time, but ran through the station, and fouled the 
line from Tuam, so that the goods train came into 
collision. The effect of the two engines meeting 
was that a van behind the ballast train engine was 
destroyed, and five men riding therein killed. We 
have not, as yet, heard the result of Colonel Druitt’s 
inquiry on the 3rd inst., but the coroner’s jury on the 
27th ult. acquitted the stationmaster and signalman 
of blame, and said that the collision occurred through 


some observations 


down 


the neglect of “‘ some official or officials.’ Who is 
meant by this we do not know. 
Railway Owned Wagons. 

For the greater part of the past year 


there were in operation three wagon pools. One 
applied to the open wagons of the Great Northern, 
Great Eastern, and Great Central companies, number- 
ing in the aggregate—taking the 1913 figures 
79,800 wagons. Then came another but separate 
pool of the wagons of the London and North-Western, 
Great Western, Midland, North-Eastern, and Lanca- 
shire and Yorkshire companies, which owned 329,094 
wagons. The three southern Scottish companies 
followed, again independently of the others, and they 
provided a pool, taking once more the 1913 figures, 
111.767 open wagons. Many companies were 
outside these pools, but the number of 
owned by them was not very great. Among all the 
outstanding English and Welsh companies there was 
a total of only 58,278 open wagons, of which the 
Cambrian had 1421, Cheshire Lines Committee 3270, 
Furness 6286, Hull and Barnsley 2862, London and 
South-Western 9917, London, Brighton and South 
Coast 7818, North Staffordshire 5370, South-Eastern 
and Chatham 9209, and Taff Vale 1436. Out of the 
Scottish pool there were only the 2918 open wagons 
of the Great North and the 1799 of the Highland.’ 
On December 26th it was announced by the 
Railway Executive Committee that, as from the 
2nd inst., all open goods and coal wagons, suitable 
for general purposes, belonging to railway companies 
under Government control, might be loaded with 
merchandise consigned to any station on or beyond 
the line of any of the controlled companies, irrespec- 
tive of the ownership of such wagons, and of the 
routes by which they were received, full or empty. 
There is, therefore, now in operation common-user 
of all railway-owned open wagons, and~the three 
independent pools have ceased to exist. 


wagons 


The Order in Counsell as to Railways. 


RAILWAY companies are under. .an. obliga-. 
tion under general and special Acts to do certain 
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things. They are, for instance, bound to carry a 
certain weight of personal luggage free, and not to 
charge a passenger above a certain amount per mile 
for his fare, according to class. By agreement with 
landowners, public bodies, and others, certain stations 
have been provided, and a prescribed number of 
trains call at these stations. Railways, main and 
branch, have been built, whilst others are worked and 
leased under agreements of one form or another. 
When, as foreshadowed by a public appeal for less 
travel from the Board of Trade, the Parliamentary 
Secretary for the War-office announced on December 
4th that it would become necessary to curtail facilities 
for passenger and goods traftic throughout the 
United Kingdom, it was seen that any closing of 
lines and stations, withdrawal of trains, limitation 
of free luggage, and increase of fares, would have 
to receive some legislative sanction, or the companies 
would lay themselves open to action for breaches 
of agreement. This sanction was, however, forth- 
coming by an Order in Council on December 14th 
see THE ENGINEER, December 22nd, page 550- 
which has now been followed by a drastic revision 
of the railway time-tables and the closing of hundreds 
of stations and many loop and branch lines as from 
Jan. Ist, an increase of 50 per cent. in many fares, and 
a reduction in the weight of free luggage to 100 Ib. 
per passenger. These radical changes have been 
brought about in order to make railway travelling 
less comfortable, with a view to discouraging it. 
It is hoped, thereby, to release locomotives, rolling 
stock, permanent way, &c., for use elsewhere. The 
Order in Council also sanctioned the Board of Trade 
taking possession, on terms to be agreed, of any 
privately-owned wagons, and for legal proceedings 
to be taken against anyone unduly detaining wagons. 


The Irish Railways. 


Wuitst the British railwaymen have been 
enjoying a war bonus of 10s. per week, their comrades 
in Ireland have been drawing only a few shillings. 
This anomaly was brought about by the fact 
that the British railways were controlled by the 
Government, and the bonus was paid by the State. 
The Irish railways were not so controlled, and there- 
fore the shareholders had to pay the bonus. To this 
no objection was raised by the Irish companies. 
Owing to a bountiful harvest in 1915, their receipts 
increased year by year, but latterly the expenses 
have risen to a greater extent, coal and materials, 
and particularly coal, being very much higher in 
price than in 1913. Appeals were made to the 
Government for assistance, but without success. 
Matters were, however, brought to a climax by a 
threatened strike of the enginemen on the Great 
Southern and Western, who publicly announced 
that their grievance was against the Government, and 
not against the railway company. The Great Southern 
was ina different position from the other companies. 
By its Amalgamation Act of 1900 it is not allowed to 
raise any rate, even if it be under the maximum, 
without the consent of the Railway and Canal Com- 
mission, whilst the other companies can do so—as 
they did on December Ist—after giving due public 
notice. The whole difficulty, not only as relating 
to the Great Southern, but as to the war bonus on 
all the Irish lines, has been solved by the decision 
arrived at by the Government on December 16th 
to take control of all the Lrish railways, similar to 
that exercised over the British railways Later, it 
was announced that a bonus of 7s. per week is to 
be paid to all the men, and 3s. 6d. to all youths. Under 
what terms the control is to be exercised, has not yet 
been announced, The course that events have taken 
is of particular interest, because the unification of 
all the railways of Ireland has been the subject of 
frequent recommendations by Royal Commissions, 
public bodies, and writers of authority. Although 
there are only 3118 miles of railway in Ireland, there 
are twenty-seven operating railway companies. 


The South Wales Coalfield. 


On the first of the month the Government 
took into its own hands the control of the South 
Wales coal mines. For weeks previously trouble 
had been brewing. The men were demanding a 
15 per cent. increase of wages and a joint audit of 
the coalowners’ books. The coalowners refused 
both, and matters had reached that point of tension 
when rupture was imminent. A conference was 
called by the Government, and the matter was 
hammered at for a day or two. Then quite suddenly 
the Government announced that it had made a 
new regulation under the Defence of the Realm 
Act to the effect that it might take over the control 
of any collieries, and, furthermore, that it meant at 
once to exercise its new rights in the South Wales 





field. It is said that this action came as a complete 
surprise to both the colliers and the mine owners, 
and for a time the attitude of the former gave cause 
for anxiety ; but when a few days later the Govern- 
ment announced that the 15 per cent. increase of 
wages would be granted at once, the men settled down, 
and nothing more has been heard since about any 
trouble. We cannot but regret a step which brings 
nationalisation of industries, with all its disadvan- 
tages, nearer, but we are forced to admit that con- 
ditions in South Wales had reached a pitch where 
even so radical a step was justifiable. Neither party 
was wholly free from blame, and the antagonism 
between the two appeared to be _ irreconcilable. 
Under the circumstances, and under the conditions 
of the times, the course taken may be defended. 
There were rumours that the men of other coal 
districts would insist on the extension of control to 
other parts of the country. but a promise made 
by the Prime Minister on the 19th that al) 
collieries would be controlled forestalled any further 
action, 


Control of Shipping. 


No more important appointment has been 
made since the war began than that of a Controller 
of Shipping. It is an open secret that the British 
mercantile marine is being taxed to the uttermost, 
and that it was becoming imperative that means 
should be found for increasing the number of ships, 
augmenting the capacity of those that exist, and 
of using all with the maximum economy attainable. 
The work of reorganisation has been entrusted to 
Sir Joseph Maclay, of the firm of Maclay and McIntyre, 
shipowners, of Glasgow, and the Admiralty 
Advisory Committee has resigned. If Sir Joseph 
proves to be as good an administrator as he is believed 
to be, no better arrangement could be devised, for, 
had division of responsibility prevailed, confusion 
must have resulted. The Controller is to be assisted 
by a committee of experts, whose names are given 
in another page; some are shipbuilders, two are 
marine engine builders, one is the Chief Surveyor to 
Lloyd's Register, and another belongs to the Marine 
Department of the Board of Trade. Thus Sir 
Joseph will be able to count upon the best technical 
advice on the problems which face him. He has to 
consider the design of a standard ship or ships, which 
may—or possibly we should say must—-be adopted 
by certain yards ; he has to think of the possibility 
of altering existing ships so that their capacity 
may be increased, and he has to decide whether or 
not ships already begun shall be completed to the 
original design, to the new designs, or given up 
altogether. These are all technical questions of the 
first importance, and of some little difficulty, but 
we have no doubt they will be handled resolutely 
and quickly, and that in a few months the 
outlook will be improved, and provision made for 
re-establishing our shipping supremacy as soon as 


peace is declared. 


The Universities and Research. 


DvuRinG the past month the round of visits 
which a group of technical journalists is making to the 
Universities was extended to the Civic Universities 
of Liverpool and Manchester. In each case the 
visitors were impressed with the splendid work 
which is being done in Lancashire in research 
in many branches of science— work that the man in 
the street is quite unaware of, but which cannot fail 
to benefit British industries in the future. In 
chemistry, electricity, bacteriology, and engineering 
the best scientific brains of the Universities have 
been actively employed for some time past in adding 
to the nation’s knowledge of urgent questions. while 
investigations which will benefit the manufacturers 
of dyestuffs and colouring matters are also being 
carried out. In addition to this class of work, the 
staffs of the universities have been very largely 
occupied on problems of urgent military necessity, 
which it would be unwise to specify. At Manchester, 
for instance, it is stated that some twenty inventions 
in connection with the war have originated in the 
engineering laboratories, and that several of these 
have been adopted by the Admiralty. In the 
Liverpool engineering laboratories excellent work 
was done at a critical period of the war in providing 
gauges for shell, of which there was a pronounced 
dearth. The chemists in’ both cities have found 
valuable and congenial occupation with regard to 
research in high explosives, while medical scientists 
have assisted materially in providing new means 
of combating disease. On the whole, it can with all 
truth be stated that Lancashire is ‘‘ doing her bit ” 
in scientific research. 


THE ENGINEERING INDUSTRY IN 1916. 


Lookine back upon 1916, members of the iron, 
steel and engineering trades will remember it as one 
full of restrictions. Trying they have been to those 
bound by them, but, almost without exception, wise 
and necessary. Most of them referred to raw material 
prices, which but for this restraining influence would 
quickly have got out of hand. In normal times one 
may trust to the operation of the law of supply and 
demand, but when the latter exceeded the supply to 
the extent it did during some portion, at any rate, of 
the past year—and a considerable portion—markets 
would have run riot if an official curb had not been 
placed upon them. Some of the restrictions were 
upon steel and steel manufactures, and grieved 
the hearts of men with large export connections. 
But, again, the Government was fulfilling its simple 
and obvious duty in assuring itself that the material 
required for carrying the war to a successful issue was 
available for ourselves and our Allies. 

Apart, however, from these drawbacks to ordinary 
trade, the year has been full of valuable lessons- 
lessons which have been so thoroughly learnt as never 
to be forgotten. We have learnt what the full 
capacity of machinery and labour staffs really 
is. We had not understood before. We were 
resting content with methods that permitted a large 
percentage of waste. Now every ounce of waste has 
been cut out, normal outputs have doubled and 
trebled from the same machinery and plant, whilst 
the actual production has been many times multiplied 
by the introduction of new machinery and the erection 
of works wherever an inch of ground could be secured. 
We have learnt, too, the value of co-operation and 
understand now that whatever commercial and 
industrial fighting is to be done should be directed 
against a foreign competitor like Germany, not 
against each other. 

We have learnt the wisdom of organisation and 
specialisation, and when the need of war material hes 
passed, these lessons will be put into practice in the 
industrial developments contemplated all over the 
country. It has been a hard school, but we probably 
would have learnt in no other. The whole country 
is working with one set purpose, and if it can do this 
in the interests of war, it should carry the same 
spirit into the peaceful developments that are to 
follow. 

Dr. Addison, the Minister of Munitions, addressing 
a meeting not long since, said the way in which, 
through the scheme of local organisation, the busines 
of munition making in the country had developed 
was wonderful. It had, he added, extended to well- 
nigh every considerable town—indeed, to large 
numbers of villages. The most remarkable assort- 
ment imaginable of shops and factories had been 
brought in. In one area alone shell bodies, or the 
components of shells, were being made not only by 
engineering works, but in confectionery works, by a 
music-roll manufacturer, an infants’ food maker, 
a candle maker, a flour miller, a tobacco merchant, 
an advertising agent, in several breweries, by some 
jobmasters, a glazier, syphon manufacturers, anc 
so on. Shells, and good shells, had been turned out 
by machines and methods which would be horrifying 
to the apostles of orthodoxy. That was the spirit 
and determination of the people. It is that spirit 
which is going to win in the great trade campaign soon 
to be entered upon. 


The Coalfields. 


As lying at the very base of engineering operations 
the coalfields naturally claim attention. The figures 
for the full year are not, of course, available, but for 
the half-year to June 30th the total weight of coal 
raised was 128,135,000 tons, an increase of 515,000 
tons over the first half of 1915, but a decrease of 
11,859,000 tons as compared with the same period of 
1914. South Wales and Monmouthshire produced the 
largest quantit y—-26,298,000 tons—Yorkshire coming 
second with 20,153,000 tons. At Whitsuntide, when 
the normal holiday was postponed in some districts 
and curtailed in others, 62 per cent. of the pits Jost 
no time, 33 per cent. were idle on not more than 
one day,and 5 per cent. on more than one and not 
more than two days. The number of persons 
employed at the end of the first quarter of the year 
was 0.4 per cent. lower than in 1915 and 14.3 per 
cent. lower than in 1914. 

These figures are quite reassuring for those who 
had begun to be pessimistic concerning absenteeism, 
with regard to which the men’s representatives have 
felt as anxious almost as the coalowners or the 
Government. A great meeting was held on the 
subject in London in October, at which Mr. Asquith 
gave some very startling figures of the loss to the 
country and the Allies through absenteeism in mines. 
Prior to that event, however, the Joint Committee of 
the coalowners and miners of Lancashire and Cheshire, 
in a circular to the collieries and mining lodges of the 
two counties, called for the names and particulars of 
persistent absentees and expressed the opinion that 
the names so reported should be forwarded to the 
proper authorities with a view to having their certi- 
ficates of exemption from military service withdrawn. 





According to a return prepared by the South Wales 
coalowners, for the quarter ended September 30th, 
1,223,368 individual shifts were lost out of a maximum 








Jan. 5, 1917 





THE ENGINEER 


3 





possible of 10,414,387, Of those lost shifts 911,257 
were attributed to avoidable absenteeism and 
represented 8.72 per cent. of the total, as compared 
with an avoidable absentee rate of 5.98 per cent. in 
the week ended June 24th. 

During the year there were several important 
colliery fusions in South Wales, the most prominent 
figure in the transactions being Lord Rhondda. It is 
not proposed to mention them all here, but the chief 
companies coming under Lord Rhondda’s control 
were D. Davis and Sons, North’s Navigation Collieries, 
and the Gwaun Cae Gurwen Colliery, the last-named 
being a valuable anthracite mine, the capital for which 
was raised some forty years ago in the Sheffield 
district. The rich South Yorkshire coalfields have 
some big developments in operation and in the second 
quarter of the year good progress was reported in 
the sinking of the new colliery owned by the Warwick- 
shire Coal Company, at  Keresley, North-East 
Warwickshire. An ultimate output of 4000) tons 
a day is looked for, and at that rate the colliery 
would have a life of about eighty years. Then, what 
is likely to prove a valuable development of the 
South Staffordshire Coalfield was commenced early 
in the year. The site is near Dudley and consists of 
about 100 acres with a maiden seam eight yards thick. 

Early in December, at a conference of the South 
Wales Miners’ Federation at Cardiff, the situation 
created by the Government control of the coalfield 
was considered. The Executive reported on negotia- 
tions upon the wage rate and the decision of the 
Government to grant a 15 per cent. advance pending 
an independent audit of the cost of production, and 
was instructed to ascertain from the Board of Trade 
the full detailed effect of the Control Order. 


Engineers and the Army. 


A matter that has perturbed emplovers quite as 
much as the Amalgamated Society of Engineers is 
the “ combing out” of skilled men engeged on war 
work. Direct reference must not made to it, 
but the year has not been absolutely free of trouble 
arising out of this very difficulty, which the men 
contend has at times been accentuated by unskilled 
men of military age being retained in the works or 
put to fill the vacancies caused by the removal of 
skilled men. In November, conferences were held 
in London between representatives of various unions 
of skilled engineers and the Ministry of Munitions, 
with the result that an agreement was reached. This 
agreement provided that the undertaking given by 
Mr. Asquith on September 28th, that “ skilled men 
ought not to be recruited for general service,’ would 
be strictly observed, subject to the conditions attached 
to it by Mr. Asquith at the time. It was also agreed 
that men of the skilled engineering trades not then 
fully engaged, or at any future time ceasing to be 
fully engaged, should enrol as War Munition Volun- 
teers and thus place their services at the disposal 
of the country. The term ‘skilled men” was to 
mean men who were either journeymen or apprentices 
prior to August 15th, 1915. The trade unions were 
to do their utmost to provide the Ministry of Munitions 
with skilled men who would undertake to serve at 
the choice of the Ministry either in the Artificers’ 
Corps in the Army, or as War Munitions Volunteers 
in civil life, and it was to be clearly understood that 
if skilled men for the Army were not secured in that 
way recourse would again be had to the statutory 
powers. 


be 


Payment by Results. 


About the middle of December the report of the 
Conference, held in Glasgow in August, of Scottish 
Iron, Steel, Engineering, Shipbuilding and _ allied 
industries was issued. About 300 firms were repre- 
sented by the report, which contained some important 
provisions. Considering that the greatest develop- 
ment of trade after the war would be in the direction 
of increased production, the report contended that 
that could only be attained ‘‘ by more cordial co- 
operation between employers and employed, by 
efficient equipment and organisation, and by the 
abolition of all restrictions and practices limiting 
output. The existing policy of limiting output, 
and of refusing any system of payment by results, 
is agreed to be economically unsound and inimical 
to the best interests of the Empire. To secure the 
foregoing it is essential that in the remuneration 
of employees some form of payment by results 
should be adopted wherever possible, with basis rates 
compatible with the productive effect of labour, 
fixed on such a scale as will ensure for all willing 
workers a good and comfortable standard of living. 
.The increase in earnings due to increased results 
should be encouraged, and workmen should have 
security given them that any enhancement of earnings 
following increased production will not be made a 
ground for rate-cutting.”’ The report further sug- 
gested the appointment of a Minister of Industry, 
who should not be a permanent official nor should 
his appointment be dependent on a change of Govern- 
ment. The appointment of an individual retaining 
connection with either the employers’ or the employees’ 
side of industry was also considered undesirable, 
®8 was the appointment of an individual having only 
& political or a legal qualification. The report 


included other important things, such as the solving 





of the labour distribution problem after peace has 
been declared. 


Wages and Workers. ee 

In touching upon a few of the many questions 
regarding wages, it would, perhaps, be wisest to take 
them somewhat in the order in which they occurred. 
At the beginning of the year the ascertainment of 
the average net selling price of steel plates, published 
by the secretaries of the Board of Conciliation for the 
Manufactured Iron and Steel Trades, showed that 
on the sliding scale basis steel millmen’s wages were 
advanced 5 per cent., bringing the wages up to 
32} per cent. above the standard—a new record. 
In March a grave state of affairs arose on the Clyde, 
when a large number of men struck work as the 
outcome of the suspension and removal by the military 
authorities of six munition workers regarded as 
ringleaders. A very firm hand was taken by the 
Ministry of Munitions, there being several arrests 
and prosecutions, and at the end of the month signs 
appeared of an early collapse of the strike, the men’s 
Executive Council, in a manifesto, declaring the strike 
unconstitutional and instructing local branch secre- 
taries to refuse payment of benefit and the district 
secretary to demand an immediate return to work. 
The manifesto added: ‘‘ Every day on strike is 
a sacrifice to yourselves and all concerned, and an 
assurance is given to us that negotiations will proceed 
within an hour of a resumption of work.” It appeared 
that the trouble was confined to a portion of six 
shops, and on April 4th it was announced that the 
strike was at an end. With the object of preventing 
a repetition of such troubles, and to save any friction, 
the Executive Committee of the Amalgamated 
Society of Engineers issued an explanatory pamphlet 
entitled *‘ Safeguards for Dilution,’ which had a good 
general effect. 

Three days before the Scottish strike ended, 
Lord Coleridge, the independent chairman of the 
English Coal Conciliation Board, decided in favour 
of the application made by the English coal miners for 
a 5 per cent. advance in wages. This decision affected 
350,000 miners in England, and made the rate of 
wages 80 per cent. above the 1888 basis, and the 
highest then reached by the miners of Great Britain. 
Notwithstanding, little more than a month passed 
before the Coal Conciliation Board for England 
and North Wales met to consider the men’s application 
for an advance of 3} per cent. in wages, which would 
bring them to the maximum under the _ present 
agreement that runs until May, 1918. At the same 
time the Scottish Coal Conciliation Board had under 
consideration an application for an advance in wages. 
A month before the Northumberland miners, under 
the operation of a sliding scale, received an advance 
of 12 per cent., or 90 per cent. above the basis, a point 
never before reached, and in June Sir George Askwith 
was called into consultation regarding a deadlock 
that had arisen between the South Wales miners and 
coalowners over the former’s application for a 15 per 
cent advance. 

It was in June, too, that an important agreement 
for the dilution of labour in the shipbuilding and 
engineering yards on the Clyde was signed——an event 
which brought from Mr. Balfour, as First Lord of 
the Admiralty, a letter in which he wrote: ‘I am 
highly gratified to hear of the patriotic response 
of the Clyde District Committee and the West of 
Scotland District Committee of the Boiler Makers’ 
and Iron and Steel Shipbuilders’ Society to my appeal 
on the subject of dilution. The adoption of this 
measure will be of the greatest value in meeting the 
requirements of the Navy.’ The commission practic- 
ally arrived at a similar agreement with the District 
Committee of the Ship Construction and Shipwrights’ 
Association. During the negotiations Mr. Balfour 
received at the Admiralty a deputation from the 
Boilermakers’ Society, and afterwards discussed the 
question of introducing dilution of labour into the 
Royal Dockyards, with representatives of all skilled 
trades unions affected. The principal dockyards 
involved were Pembroke, Portsmouth. Plymouth, 
Sheerness, Rosyth, Queenstown, Dover, and _ the 
Gourock torpedo yards. 

Towards the end of the same month the danger 
of a crisis in the South Wales coalfield was averted 
by an agreement reached between the owners and 
miners, the Conciliation Board, at a meeting at 
Cardiff, having decided to accept the recommendations 
of Judge O’Connor, who acted as arbitrator, and 
submitted terms satisfactory to both parties, and 
in the early days of July a county strike threatened 
in the Lanarkshire coalfield was settled after prolonged 
negotiations. The men at two pits had been idle 
for six weeks owing to the refusal of the owners to 
receive the miners’ officials regarding the number of 
non-union men employed. 

On July 6th, the Ministry of Munitions issued a 
report on the strike which began on June 26th at 
Vickers’ Barrow works and involved about 5500 men. 
The latter struck against dilution of labour and their 
action was repudiated by the Amalgamated Society. 
The Government gave the men 48 hours in which to 
resume work, and a general resumption followed 
within half an hour of the expiration of what was 
practically an ultimatum. 

About that time a movement was in progress in 
the trade unions of the iron and steel trades for the 





amalgamation of the British Steel Smelters’ Associa- 
tion, the Mill, Iron, Tin-plate and Kindred Trades Asso- 
ciation, the Associated Iron and Steel Workers of Great 
Britain, the Amalgamated Society of Steel and Iron 
Workers of Great Britain, the National Steel Workers’ 
Association, and the Tin and Sheet Millmen’s Asso- 
ciation. The scheme which found endorsement was 
estimated to bring under one union a membership 
of 64,000. 

Brass workers’ wages were increased in July by from 
2s. to 5s. per week, according to grades in force; the 
miners in the Forest of Dean eoalfield received an 
advance of 10 per cent.; the Cleveland miners success- 
fully claimed an increase of 11}? per cent.; the 
Seottish Miners’ Union claimed on behalf of 100,000 
men an advance of Is. perday; and Durham miners’ 
wages were, a month later, increased, raising the 
minimum rate by 274 per cent., making 474 per cent. 
since the war commenced. 

Late in August the Press Bureau issued the report 
of the Clyde Commission for Dilution of Labour. 
Dilution, it stated, had been established in 150 of 
the largest of the 300 controlled engineering and 
shipyard establishments on the Clyde, and some 
14,000 women had already been introduced, the 
greater proportion of whom were engaged on general 
engineering work, excluding shells. Agreements hac 
been concluded for dilution in shipbuilding and 
repairing yards on the Clyde and Tyne with all the 
principal shipyard trades; the interchangeability 
of members of different shipyard trades, and the 
introduction into the shipyards of unskilled men 
and women was proceeding satisfactorily. 

Mr. Justice Pickford, the independent chairman of 
the South Wales Coal Conciliation Board, decided, 
in August, both against the owners’ application for a 
reduction of 15 per cent. in wages and that of the 
men for an advance of 12} per cent., leaving the wage 
rate at 40.83 per cent. above the new standard, or 
111} per cent. above the standard of 1879 ; but at the 
end of the month the operatives of the Engineering 
and Allied Trades of Birmingham, Liverpool and 
Sheffield had increases conceded, the two last named 
with regard to time workers only. The Board of 
Trade returns showed that the changes in rates of 
wages—including war bonuses—in August affected 
over 320,000 persons, and resulted in a net increase of 
nearly £45,000 per week. Engineering and _ ship- 
building accounted for 130,000, and coal mining for 
over 120,000. 

Representatives of the Shipbuilding and Engineer- 
ing Employers’ Federation were to have met in 
conference at Caxton Hall, London, on October Ist, 
regarding Section 5, Clause 3, of the Munitions of 
War Amendment Act, by which employers must pay 
workmen a week’s wages or give a week’s notice before 
dismissal. They had objected to the section, and 
had asked for its cancellation, but on the eve of the 
conference the Ministry of Munitions was notified that 
the objection had been withdrawn. 

No sooner had October opened than 100,000 men 
employed in railway shops were asking for an advance 
of 10s. per week, and at a meeting in Birmingham the 
men’s section of the Coal Conciliation Board for Eng- 
land and North Wales decided to ask for a further 
increase in wages, the request being based upon an 
advance in the selling price of coal. The Board of 
Trade, after inquiry, raised the standard amount for 
the Forest of Dean Coalfields from 5s. to 6s. 6d., and, 
under the operation of the sliding scale arrangement, 
the blast-furnacemen in the North of England re- 
ceived an advance of 8 per cent. for the period to the 
end of the year, raising the rate to 69.75 per cent. 
above the standard. 

Towards the close of October a dilution of labour 
agreement was concluded with the shipbuilding 
trades on the Mersey, and a week or so later the boiler- 
makers there received an advance of 3s. per week. 
In November demands for wages increases were made 
by the Scottish and Welsh miners. In South Wales 
a serious strike was only averted by the Government 
assuming control of ali the mines and giving the men 
a 15 per cent. advance of wages. The iron and 
steel industries of South Wales and Monmouthshire 
discussed the question of a 14 per cent. advance in 
wages, and a war bonus of 3s. per week, for all workers 
earning less than £1 per week. At the end of the 
month it was announced that a federation had been 
formed in Birmingham, including all the craft unions 
engaged in the engineering industry of that area. 
The societies included are the Amalgamated Society 
of Engineers, Amalgamated Society of Toolmakers, 
Steam Engine Makers’ Society, Associated Black- 
smiths and Ironworkers’ Society, Boilermakers, Iron 
and Steel Shipbuilders’ Society, Electrical Trades 
Union, Friendly Society of Ironfounders, and the 
United Machine Workers’ Association. The new 
federation represents over 30,000 skilled workers. 
In the first week of December 2000 miners at Aber- 
tillery (Mon.) struck work in consequence of a dispute 
regarding the rates of timbermen’s pay, but the 
trouble was short-lived. 


Shipbuilding. 


Speaking in the House in March, on the introduc- 
tion of the Navy Estimates, Mr. Balfour pointed out 
that at no time in our history had so great an amount 
of the shipbuilding capacity of the country been used 
for the production of ships of war as since hostilities 
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commenced. The amount was unprecedented, and 
the process of making ships had never been run at a 
greater “speed. There had never been a time when 
so many ships had been turned out. Since then a 
change has come over the private yards. Every- 
where there were vessels in a more or less advanced 
stage of completion, work upon which had been 
suspended in the interests of warship building. The 
pressure for mercantile tonnage, however, was such 
that, as the year advanced, permission was given by 
the Government to the private yards to proceed with 
liners and ‘* tramps,” and the approach of the New 
Year found these operations in full swing. The 
Navy was in such a favourable condition that the 
country could afford this change of policy. The 
demand for new ships, however, continues to be 
great, and Mr. Lloyd George included in his Cabinet 
a Shipping Controller—Sir Joseph Maclay—who, 
assisted by a competent committee, will push on 
commercial shipbuilding as rapidly as possible. The 
vessels put into the Clyde during the year were of 
quite an ordinary type, with nothing remarkable in 
the matter of dimensions. The largest was an 11,000- 
tonner, and the next biggest was 8250 tons. There 
were several between that tonnage and 5000, one— 
the only one of the kind on the Clyde list—being 
fitted with internal combustion engines by a Glasgow 
firm. There were a few oil-tankers launched, and a 
fair number of other steamers, chiefly cargo boats, 
which are much in demand. There is a big tonnage 
of vessels on hand on the Tyne, but builders have 
been terribly handicapped in getting on with the work, 
so that the output of finished boats is comparatively 
small. Prices of materials have risen to absurd 
heights, and whilst from £23 to £30 has been about 
the figure per ton at which cargo boat orders have 
been booked, builders could actually get anything 
they asked, with almost unheard of prices for early 
delivery. Although the launches on the Bristol 
Channel have been of very modest proportions, 
there are indications of a revival in shipbuilding 
there which may well have come to stay. Indeed, 
there are plain indications of developments. Several 
liners have been put into the water, but chief interest 
in now centred in the Wye, on the Welsh side, where 
the Standard Shipbuilding and Engineering Company, 
in whieh it is understood several important shipping 
lines are concerned, has been established. This 
company, which acquired the business of E. Finch 
and Co., has been formed for the purpose of building 
standardised vessels, with a view to assisting to 
replace as quickly as possible the tonnage lost during 
the war. The site of the works is near Chepstow. 
Slips are being prepared for laying down vessels of 
from 400ft. to 600ft. At Belfast a White Star liner 
of 35,000 tons is amongst orders on hand, and it is 
quite likely that her size will be increased so that she 
may replace the Britannic. Other new _ business 
includes half a dozen liners of 12,000 tons each, and a 
large number below that tonnage. The Harbour 
Commissioners have leased another 60 acres for exten- 
sions of yards and engine works, and when these 
schemes have been completed it is expected that the 
employees at Harland and Wolffs and Workman, 
Clark and Co. together will be increased from 26,000 
to 36,000. There has been a great deal of activity 
throughout the year on the Humber, chiefly in the 
building of trawlers, for which there is a great call, 
and the ship repairing yards at Swansea and South 
Wales generally have been remarkably busy, largely 
due to diversion of business from the East Coast. 
In preparation for after the war developments, 
Vickers have made great extensions at Barrow. They 
have purchased from the Furness Railway Company 
a large track of land bordering on Walney Channel, 
on which they propose to build mercantile tonnage. 
This land has a frontage of about 1500ft. to Walney 
Channel, and it is calculated that the keels of at least 
fifteen vessels can be laid down at one time. Vessels 
up to 450ft. can be built on this slipway, and it 
adjoins the old slipway of the company, in which 
naval and merchant ships can be built up to 1000ft. 
The great feature of the mercantile shipbuilding 
industry is the enormous volume of orders in prospect, 
it being estimated that sufficient work is in hand, or 
in view, to keep the yards fully occupied for years 
to come. 


The Midlands. 


In all the provincial markets and iron and steel 
centres the experience of makers and consumers has 
borne. a strong resemblance. In the Midlands, with 
Birmingham as the centre, manufacturers’ require- 
ments could not at any time be met with promptitude, 
though often the question of price was scarcely 
considered. In the earlier part of the year the 
quotation of marked bars rose as much as 70s. to £17, 
and as the average selling price advanced so, auto- 
matically, did the wages of the men, until the price of 
bars was pegged down by official maximum rates. 
From £15 to £15 10s. was the figure for common bars ; 
cold.rolled sheets jumped up £7 10s. to £25 and black 
sheets rose by 40s. Galvanisers were in the meantime 
having to pay anything up to £90 for spelter, with the 
result that painted sheets were very freely used. 
Hoops, rods, and strips rose very appreciably. In 
some cases galvanisers had to cease operations. Pig 
iron shared in the upward movement, makers having 
to pay a great deal more for coke. Cold blast put on 





nearly 30s.,and hot-air iron 10s. more, whilst the rise 





in part-mine forge was only arrested at 95s., delivered, 
by the official fixing of that figure as the maximum. 
Derbyshire and Northamptonshire were fixed at 
92s. 6d. and 90s. at furnaces. In the steel trade great 
difficulties had to be faced. Private requirements 
were extremely heavy and urgent, but war demands had 
to take first place, and to ensure that they got the first 
attention the Ministry of Munitions took all neces- 
sary steps. Thatled tothe margin of export business 
being run off ; but although for the moment important 
overseas trade is lost, it is quite anticipated that the 
end of the war will see the return of much of it, if not 
alland more. A question raised during the year was 
that of abolishing discounts in the finished iron 
business. There was a good deal said for and against, 
and the close of the year saw no unanimity on the 
point, the marked bar houses, for instance, adhering 
to the old custom. 


The North-East Coast. 


The effect on the North-East Coast of the State 
control of prices and material bas been one of relief 
to consumers and confidence all round. It is fully 
realised that in the absence of so decisive a check 
and with demand for material so strong and insistent 
prices would have got entirely out of hand. As it is 
they are fixed at limits sufficiently wide to make 
business profitable for makers, who have the feeling 
that should circumstances warrant it a further 
revision is not impossible. Cleveland warrants were 
subject to very considerable fluctuation, a slight fall 
in January being followed quickly by ar upward rush. 
Talk of an official maximum for home trade caused 
a slump,and on March 2nd the market was tem- 
porarily closed. Nine days later a committee to 
regulate prices came into existence, and home 
consumers were on safe ground, but for other business 
the market continued to fluctuate. How wide these 
fluctuations were may be gauged by the fact that 
from a fraction over 78s., to which they fell in January, 
warrants, with very few in stock, were not sellers at 
even 105%., though the fixed prices for home sales 
were at the time—-December—-87s. 6d. for No. 3 
G.M.B., No. 4 foundry and No. 4 forge, and 4s. more 
for No. 1. Maximum figures were also fixed for 
shipment to Allies, and supplies to Scotland were 
brought under regulation, deliveries under permits 
being allowed over the year-end. The demand 
throughout the year for hematite iron was very heavy, 
and before the establishment of the official maximum 
for home consumption at 122s. 6d. the market for 
mixed numbers rose as high as 140s. in the first 
quarter. Just in the same way quotations of finished 
iron and steel have been officially regulated. Ship- 
ments of pig iron actually rose on the year by about 
200,000 tons. 


Sheffleld. 


There is a very strong forward movement in the 
Sheffield district, which, although designed for develop- 
ments after the war, is actually being assisted by the 
heavy requirements of the Government for steel an:I 
manufactures thereof. Throughout the year exten- 
sions of works and new buildings have been going on, 
and several large factories have come into existence, 
giving employment to thousands of men and women. 
In some instances developments at single works are 
running into almost six figures. The great feature of 
this movement, however, was the amalgamation 
of two large firms—Steel, Peech and Tozer’s and 
Samuel Fox and Co., both very old-established 
businesses. In addition, a new rolling mills has been 
erected at Templeborough—or is being erected—and 
there are indications that a very strong combine may 
be formed with facilities for an enormous output of 
steel. A large number of additional steel furnaces 
are being erected, and the value of these to the 
Government at the present moment is great. There 
has been a notable extension of the use of electric 
furnaces for steel melting, and numbers of these 
furnaces are being installed. There is no longer any 
fear of a shortage of steel for Government purposes, 
but for consumption for private trade the metal is be- 
coming almost unprocurable. A fair margin of export 
business is being maintained, but it is simply nothing 
compared with that which could be done if manu- 
facturers were free to accept it. In many directions, 
such as magnet-making and hack-saw manufacture, 
a serious attempt is being made to obtain a permanent 
footing in markets that Germany had dominated, and 
it is—or will be—the easier for Sheftield, because in 
some cases the steel used by Germany had actualls 
been made there. In the lighter steel departments, 
too, there is a forward movement, for the cutlery 
trade is viewing with much more favour the intro- 
duction of machinery that will do the work sufficiently 
well and increase many times the output. There are 
also schemes in hand for improving the working 
conditions of the employees. 


Lancashire and Cumberland. 


Manchester merchants have chafed a good deal 
under Government restrictions, the wisdom of which 
they may have at times questioned, but to which they, 
of course, had to conform. The object of the State 
was to make quite certain that no iron or steel re- 
quired for war material purposes was being diverted 
into other channels, and, on the other hand, to con- 





serve the country’s supplies in such a way that as 
much as reasonably possible could be utilised for the 
maintenance of general trade. On the whole, how- 
ever, general business has had to take.a back seat, 
all the iron and steel obtainable being urgently 
required by manufacturers engaged on war work of 
one kind and another. There were some very marked 
appreciations during the year. Steel bars show 
an advance of 80s., hoops the same, and billets a 
rise of 90s. Practically no billets have been coming 
from the United States, except, perhaps, a little 4in. 
material. Merchants find their operations restricted 
by regulations of all kinds ; in fact, there is a feeling 
in some quarters that the merchant element is not 
particularly wanted in these days. That this idea 
would meet with no endorsement in the trade is quit« 
clear to those who know the value to consumers, and 
especially the smaller consumers, of the merchant 
class, to whom merchants stand frequently in the posi- 
tion of the temporary financier or banker. Even the 
profits of the merchants are now fixed, the limit 
being 24 per cent. on manufactured, and 1} per cent. 
on raw material, and those dealing in Cleveland pig 
iron have been subjected to an attempt to compel 
them to disclose the full details of their business. 
Rather than submit to this many merchants are not 
now touching Cleveland iron. No iron is in such 
demand as West Coast hematite. Makers have not 
been able to produce it fast enough, and the entire 
production has gone at once into consumption, 
Quotations here, as in other districts, are fixed by the 
Ministry of Munitions, but makers’ margins of profit 
are quite reasonable, beside which tiey--the makers 

realise that their prospects are not limited by the 
need of iron for war supplies, but include entirely new 
and permanent ground after normal times have been 
restored. Within the first half of the vear the 
Workington Iron and Steel Company restarted the 
Solway and Lowther Works, and the whole district 
is given up to meeting the requirements of the Govern- 
ment and their contractors. There are now twenty - 
nine furnaces blowing, with additions expected very 
shortly. 


West of Scotland. 


Like other centres of the iron and steel industry, the 
West of Scotland works have concentrated upon war 
material. In order to meet requirements as well as 
possible mills that were originally put down for the 
rolling of plates have been converted and brought 
into use for the production of bars and _ billets for 
shell making. There was a very good demand for 
high-grade steel, but not so much for plates for 


ordinary mercantile shipbuilding. Home require- 
ments of steel had to take second place, and 
exports were absolutely neglected. There was 


a strong demand for the heavier gauges of black 
sheets, but the high price of spelter kept the 
galvanised sheet trade in an unsatisfactory condition. 
[ron and steel departments of malleable ironmakers 
were kept busy, and the wrought iron and _ steel 
tube business was satisfactory. Scotch pig iron- 
makers, especially producers of hematites, had no 
small difficulty in fully meeting requirements. 


South Wales. 


The pressure upon the steel works of South Wales 
has appeared to increase weekly. All the firms are 
“ controlled,’ and, in spite of labour and other 
difficulties, are enjoying a very large share of pros- 
Material for ordinary commercial purposes 


perity. 
One new 


it is now practically impossible to obtain. 
requirement is for some thousands of steel railway 
sleepers for use abroad. Steel sheets are being used 
more and more for field and entrenchment purposes, 
andasa result steel bars for tin-plate purposes have 
been virtually unobtainable, except under Govern- 
ment certificates. It has been no uncommon experi- 
ence for tin-plate makers to receive delivery in small 
parcels under this head. Tin-plates have slumped, it is 
true, and there has been a large decrease in the 
number of mills in operation, but prices have risen to 
such an extent that makers are comforted with the 
thought that profits will suffer but a trifle, if at all. 
The United States sent practically nothing in the 
shape of bars or tin-plates, and are not likely to do so 
for some time to come, though in some overseas 
markets they are hitting the Welsh manufacturers 
rather badly. French requirements for steel have 
increased by almost 1000 tons weekly, and this, with 
the home Government demands, has led to many very 
important works extensions, which should prove of 
great value for trade developments after the war. 
The wagon building and repairing works have had 
any amount of orders offered them, but labour is 
short, through enlistments, and new business it has 
been almost impossible to look at. Repair work has 
been, of course, taken in hand. In the coal trade 
continued scarcity of tonnage has led to some very 
low quotations for prompt shipment, as Jow, in fact, 
as pre-war rates; but from this a smart rebound may be 
expected as soon as ever tonnage shows less scarcity. 
Shipments to France have suffered a good deal. 
though much of the ground may be recovered if 
matters improve in the direction indicated. 


Women Workers. 


The manner in which women have adapted them- 
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selves to the needs of the nation will never be for- 
gotten. In the lighter shell shops, and even in those 
turning out quite heavy projectiles, they have 
worked, and are continuing to do so, as if it were 
their natural occupation. One of the most interest- 
ing things of the year has been to pass through the 
great national projectile factories and there see thou- 
sands upon thousands of women and girls at work 
upon shells, taking them from the rough forged stage 
to the khaki-coloured painting of the finished article. 
In a typical factory of 6000 women the plain shell 
turners wore khaki caps along with their khaki 
overalls ; those who had gained some degree of 
efficiency at bench work had a distinctive cap in blue, 
and a number qualified to take down and set up a 
lathe, like an ordinary fitter, wore red caps. The 
blue-capped girls were inspectors of the work 
being done by their khaki-capped sisters. The 
factory was divided into three “ bays,” and so com- 
plete was the organisation and discipline that the 
girls each wore a coloured badge associating them 
with a definite bay. In that way a supervisor 
passing through the factory could tell at a glance 
whether a girl was in her right bay. The * welfare ” 
schemes in connection with these factories are excel- 
lent, and the finest canteen arrangements ever con- 
ceived are in full operation. These matters are 
teaching ordinary employers, who in the past had 
been guilty of neglecting the “* welfare ”’ side of their 
works, a lesson from which they will not fail to profit 
after the war, for already plans are far advanced in 
many centres for making life brighter and easier for 
employees generally. 

With regard to wages the Ministry of Munitions, 
as the State guardian of these women workers, has 
laid down very definite lines, so that they cannot 
possibly have their labour exploited. Wherever they 
are employed their basis of pay is fixed. Thus, one 
order prescribes the rate of wages for girls employed 
on munitions work of a class customarily done by 
men, and another deals with the rate as applied to 
women and girls employed on munitions work of a 
not customarily recognised men’s work. 
Many of the women are the wives or widows of 
soldiers, and by their labour are keeping matters at 
home financially comfortable, for they can earn 
anything from 30s. to £3 per week. The spirit of the 
women is splendid. There are innumerable accidents, 
though chiefly of a minor nature, in the shell-making 
shops, but in the factories devoted to shell-filling the 
work is more dangerous. All this makes no differ- 
ence, however. They work on. In a special order 
of the day, only a week or so back, Sir Douglas Haig 
called the attention of his gallant men to an incident 
illustrative “of the spirit animating British women 
who are working with us for the common cause. 
One night recently a shell burst in a shop at a filling 
factory in which the great majority of workers are 
women. In spite of the explosion work was carried 
on without interruption. Though several were 
killed, and others seriously wounded, the remainder 
displayed perfect coolness and dicipline in dealing 
with the emergency. As a result of their gallant 
and patriotic conduct the output of munitions was 
not seriously affected.” 

But shell making and shell-filling are not the only 
new occupations to which women have turned with 
success. In June the Government, through the 
medium of the Home-oftice and Board of Trade, 
appealed to employers generally to find positions for 
women wherever possible in substitution for men, and 
pointed out that there was available a reserve of about 
1} millions women—-mostly married—-who had experi- 
ence of various industries. The next month it was 
announced that an experiment of quite a novel kind 
was about to be tried in Scotland. An engineering 
works was to be established on the West Coast, 
financed by two directors of a well-known controlled 
firm, and all the employees were to be women. The 
works were to be open only to well-educated women 
between the ages of 20 and 35 who showed a bent for 
mechanics, and in choosing the workers preference 
was to be given to the widows and daughters of officers 
in the Army and Navy. The scheme was not merely 
for the duration of the war, but to be contintted 
permanently. The factory was to be ready by the 
autumn, the first work undertaken to be parts for 
aeroplane engines, to be followed by complete engines. 
These works are now approaching completion. 

Women crane drivers appeared in Sheffield at the 
end of September, and in their chocolate-brown 
overalls, piped with blue, and trousers buckled round 
the ankles, have proved highly successful. Not many 
weeks later, such was the advance made by female 
labour, the Ministry of Munitions announced that 
training centres for women munition workers had 
been opened at Bradford, Derby, Grimsby, Leeds, 
Nottingham, and York, the length of the course 
varying, the maximum being six weeks, six days a 
week and four hours a day, a total of 144 hours’ 
training. 

Before leaving the subject, one point must be 
referred to, and that is the attempt made. by the 
Applied Science Department of the Sheffield Univer- 
sity to rapidly train women as assistant analysts 
for steel works. This was commenced in November, 
the course designed being of four weeks’ duration. 
In that period it was hoped to train intelligent 
women to turn out mechanically accurate estimations 
of the root elements of steel, viz., carbon, silicon, 


class as 





manganese, sulphur, and phosphorus. The plan 
did not receive the whole-hearted support of the 
profession affected, it being pointed out that the 
laboratories of the large steel works were mainly 
concerned with modern alloy steels, for which the 
methods were much more intricate than those of 
plain steels, and that the latter were analysed by 
very junior assistants well below the military age. 


Miscellaneous. 

To pass in review some of the fragmentary items 
of the year is by no means devoid of interest. Before 
many weeks had elapsed the Board of Trade’s official 
inspection and test of the new bridge over the Trent 
at Keadby—an event much delayed by the war— 
took place. The bridge, which is a magnificent 
structure, providing a passage across the Trent for 
railway, vehicular, and pedestrian traffic, is so built 
that the section nearest to Scunthorpe draws up by 
electric power to allow vessels proceeding from Hull 
and Grimsby to pass. The test load consisted of four of 
the Great Central’s largest locomotives, weighing 
about 130 tons each, and two traction engines with 
two 40-ton tenders, a total weight of over 700 tons. 
The bridge proved most satisfactory. 

In February the fact became public that Pease 
and Partners, of Darlington, had completed arrange- 
ments for the purchase of the works and undertaking 
of the Teesbridge Iron Co., of Stockton. It was 
Pease and Partners who five years before bought up 
the Normanby Ironworks Co., of Middlesbrough, 
with four blast-furnaces, which they have since 
worked, in addition to their three furnaces at the 
Tees Ironworks. To these are now added three at 
the Stockton Works. The company owns large coal 
and ironstone mines, and has a controlling interest 
in the Skinningrove Iron Co., Limited. Another 
point of interest in the Middlesbrough district was 
a scheme propounded in February, at a meeting of the 
Cleveland Institution of Engineers, for the formation 
of a Research Committee composed preferably of the 
younger members of the Institution, and the estab- 
lishment of a laboratory for making tests, more 
particularly of steel, the results of which, it was felt, 
would prove of immense value. 

Speaking of steel research, by April good progress 
was reported by the Joint Committee, composed 
of representatives of the Admiralty, War-office, 
Royal Aircraft Factory, Aircraft Steelmakers’ Com- 
mittee, Iron and Steel Institute, Institute of Auto- 
mobile Engineers, and the Society of Motor Manu- 
facturers and Traders, Limited. The investiga- 
tions were conducted to establish the physical 
properties of the standard automobile steels, and the 
factors governing testing procedure in connection 
therewith. Offers of steel, gratis, came at once from 
ten Sheffield firms, whilst another in the district 
undertook to do any rolling required. Subsequently 
the Committee’s reports were issued. 

In July, just at the beginning of the great “ push ”’ 
in the West, an interesting announcement was made 
on the Birmingham Metal Exchange. It was to 
the effect that to secure early deliveries orders for 
750 tons of iron had been divided between four firms 
for the manufacture of millions of cavalry horse-shoe 
studs for the Allied armies. Whilst the rolling of the 
iron proceeded, such was the urgency of the contract, 
all other orders were set aside. 

About the same time an interesting addition was 
made to the ranks of munition workers in this country 
by the arrival of a party of between 50 and 60 
Australians. Many of the men had taken part in 
the landing at Gallipoli, and had been in the hospitals 
over here before being sent back to Australia. They 
were all either fitters or turners, and although unfit 
for further active service felt they could still assist 
by making munitions. Australia was evidently quite 
ahead of us in making definite work provision for 
her wounded and discharged men. One of the party 
incidentally mentioned that at that time there were 
70,000 efficient Australians, with at least 14 months’ 
training, waiting to come over to help. Were they 
ever given facilities ? 

In mid-December his Majesty travelled into the 
North Midlands for the purpose of inspecting the 
operations in progress at some of the factories, and 
a few days later the Minister of Munitions announced 
that the total number of controlled establishments 
had been brought up to 4585, since increased to 4623. 

During the summer months there was some talk 
in South Wales circles about a new process of tinning. 
The only firm that appeared to have adopted the 
process was the Wellingriffith Tinplate Co., of Cardiff, 
but at that period there seemed to be very little likeli- 
hood of it coming into anything like general use until 
after the war. At the same time a great German busi- 
ness——the British Mannesmann Tube Co., Limited— 
was acquired by British capital. The concern was in 
the hands of the Public Trustee, who sold the business, 
including the large weldless tube works at Swansea, 
to a group including Sir Hugh Bell, Mr. A. J. Dorman, 
Balfour, Williamson and Co., and Higginson and Co. 
All German interests were, of course, at once elimi- 
nated, and the new owners arranged for the erection 
of additional tube mills at Newport (Mon.), other 
developments being also in contemplation. 

One of the most interesting contracts awarded 
was that which went to the Staveley Coal and Iron Co. 
in July. The Argentine Public Health Works 
Department required 26,000 tons of cast iron piping, 





and although they would have liked to have booked 
the business, which figured out at more than a 
quarter of a million sterling, American houses found 
their way barred by scarcity of shipping oppor- 
tunities. Another notable contract came this way 
much earlier in the year, the Federated Malay States 
Railways placing orders with the Cleveland Bridge 
and Engineering Co., of Darlington, for fourteen 
bridges. 

In minor metals there have been events worthy 
of passing notice. For instance, during the year, 
Sir John Ramsden was stated to be financing a scheme 
for developing lead and barytes mines in South 
Shropshire which had been flooded and derelict for 
many years. The mines were originally worked by 
the Romans, and a century ago were owned by the 
ancestors of Lord Tankerville and Lord Bath. 


A great drainage scheme, Consisting in driving 
a level for some miles, was started but 
never finished, with the result, as stated, that 


the mines became flooded. The present scheme is 
to complete the level and carry out other developments 
involving a good many thousands of pounds. But 
that is not the only scheme of the kind yielded by 
the past year. With lead at unprecedented prices, 
and other minerals equally dear, the chance came 
in June for a revival in the Derbyshire lead raining 
industry, which had been decadent for almost a 
generation. There are about 4000 ancient mine shafts 
in the Soke and Wapentake of Wirksworth, practically 
all disused. It was considered that if it paid to get lead 
at £14 a ton there could be no question about the 
profitable nature of the venture with the market 
up at £32 or more. New machinery, therefore, was 
erected on the Golconda mine lands, situated in the 
Middle Peak, and operations were commenced in 
earnest. The old Goleonda workings extend a 
great distance underground and yield lead ore, 
barytes, and zinc. —~ 

Regarding the last named, on the occasion of an 
application to the Patents Court, on October 25th, 
for the transfer of German patents connected with 
the smelting of zinc to the Share Guarantee Trust, 
Limited, some very interesting facts were revealed. 
Nearly the whole of the share capital of the Trust. 
by the way, is owned by the Swansea Vale Spelter Co. 
It transpired that the whole of the spelter production 
of the world before the war was about a million tons ; 
of that amount we in England used 80,000 tons, 
but we only used 58,000 tons,and bought the rest 
from Germany. Australia’s exports of zine concentrates 
to Europe in 1913 were 476,000 tons, and that had 
been a gradually increasing export until the war. 
Concentrates were about 45 per cent. of zinc. Of 
that export the United Kingdom took only 3.9 per 
cent. in 1913, whilst about 80 per cent. went to 
Germany for smelting. The Swansea Vale Spelter Co. 
produced about 10,000 tons of zine. Before the war 
the works belonged to Germans, but they are now 
in British hands. 

Whilst on the subject, reference might also be made 
to the announcement in the spring that the Coniston 
Copper Mines, which had been closed since the 
outbreak of the war, were to be reopened. It is of 
interest to recall that for about two years prior to 
August, 1914, these mines had been worked by a 
French Syndicate under the name of the Coniston 
Electrolytic Copper Works, Limited. The process 
in use was the first of its kind in this country, and 
was the invention of M. Perrin Lloyd. At the time 
the mine was closed down copper was being produced, 
and a suggestion for putting down a larger plant 
was under consideration. 

Another event of considerable importance was the 
starting up at Widnes of a factory for making tungsten 
powder. The shares in the company are held by a 
large number of steel firms. 

Just as the year was closing a statement was 
published to the effect that a North of England iron 
trade concern had acquired rights over East Moors, 
Cardiff, with a view to the construction of extensive 
works. The land was said to comprise between 
1000 and 1500 acres, and the works in contemplation 
will employ about 10,000 men in various branches 
of the iron and steel industry. 








BELT CONVEYOR COAL LOADING PLANT IN 
N.S W. 

AN important belt conveyor coal loading plant has 
recently been erected at Port Kembla, New South 
Wales, to the designs and under the supervision of 
Mr. E. M. de Burgh, M. Inst. C.E., the chief engineer 
for water supply and sewerage to the Department 
of Public Works of New South Wales. Mr. de Burgh 
gave a detailed description of the plant in a paper 
which he read at Newcastle, before the Northern 
Engineering Institute of New South Wales, on 
September 13th last, and the particulars contained in 
the following article have been obtained from that 
source. We are indebted to the courtesy of Mr. 
de Burgh for the photographs from which the en- 
gravings given herewith, and on page 14, have been 
reproduced. 

The southern coalfields of New South Wales embrace 
a group of mines extending from Clifton on the north 
to Port Kembla on the south. The coal won from 
these mines has, in the past, been shipped either at 
privately-owned jetties upon the coast, which have 
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no protection from the ocean, or railed to Sydney on 
the north, or to the Port of Wollongong on the south. 
In 1907 the output from these mines amounted to 
250,000 tons, while the output in 1915 amounted to 
2,261,395 tons. The coal is handled in hopper 
wagons, generally of about 10 tons net capacity, the 
doors of which are arranged to open downwards, 
while the wagon is on the rails, and the practice has 
been for the coal to be discharged into chutes on high 
level jetties, and allow it to fall direct into the ship. 
The port of Kembla was designed to accommodate 
ocean-going ships. On the completion of the port, 
the breakwaters will enclose an area of 335 acres, 
with an entrance 1000ft. wide, looking to the 
north-east. 


The depth of water at the entrance will 


This subway is 120ft. in length on a slope of 1 in 7, 
and is roofed in. 

From the end of the subway the jetty extends 
for a length of 1280ft. seawards. It is built on 
turpentine piles, with hardwood  super-structure 
and deck, with a width between kerbs of 18ft. from 
the shore to 534ft., and thence with a width between 
kerbs of 34ft. 10in. for 746ft. to the termination. 
It is at the wider portion of the jetty that vessels 
lie and are coaled, and the minimum depth of water 
at this portion of the jetty will be maintained at 
30ft. at low water of spring tides. The deck of the 
jetty is 8ft. above high water of spring tides. The 
main conveyor belt is carried 3ft. above the deck 
level of the jetty for 480ft. from the shore, and at 





and while one arm only has been erected on each 
traveller, provision is made for the erection of a 
duplicate arm on the other side of the jetty, which, 
when a second belt is in operation, will come into 


use. There will then, on the completion of the plant, 
be the two travellers at present in existence, and 
two loading arms to each traveller, when two streams 
of coal can be delivered on each side of the jetty. 
The traveller at the extreme end of the jetty takes 
coal from the conveyor belt and diverts it at right 
angles to the line of the jetty over the ship. The 
shoreward of the two travellers can take either 
the full stream of coal delivered by the conveyor 
belt, or a portion of that stream, the usual, deflecting 
apparatus being used, so that, operating as the plant 




















SHORE BINS AND RAILWAY LINES 


he 49ft., and at the coaling jetty, which it is proposed 
to describe, 25ft. to 34ft. at low water. The tidal 
range is similar to that at Sydney, 7.e., from 3ft. 6in. 
to 5ft. 6in. Although the breakwaters are not yet 
completed, they are sufficiently advanced to give a 
large measure of protection, and vessels can lie to the 
jetty in any but most exceptional weather. 

At Port Kembla the distance from the railway 
along which the coal arrives to the 25ft. low water 
depth line is 355ft., and it was decided to build 
a jetty at right angles to the shore and equip it with 
a belt-conveying plant. Outline designs for this 
scheme were prepared and tenders invited in Australia, 
Europe, and America, it being specified that, if prac- 
ticable, a delivery of 750 tons an hour into the ship, 
or even 1000 tons an hour on an uninterrupted run, 
was desired. A number of tenders were received from 
Europe and America, but the tender of Messrs. Kelly 
and Lewis, of Melbourne, was ultimately accepted, 
and that firm completed the work. 

Siding accommodation is provided at the shore end 
of the jetty for 500 trucks. The full wagons approach 
the shore end of the jetty on an incline of 1 in 120, 
and when empty, proceed vid the remainder of the 
loop to the empty sidings. Although the feeding loop, 
as it approaches the jetty, is on an incline, it is found 
advisable to have the trucks coupled and controlled 
by a shunting engine when unloading, as by this 
method the trucks are more rapidly handled than if 
gravitated, owing to the time lost in stopping and 
starting. At the point of intersection of the feeder 
lines and jetty and under the former is situated a steel 
bin of 35 tons capacity. The sides of this bin are 
sloping, and so arranged as to reduce the fall of coal 
from the trucks to a minimum. The bin is provided 
with bottom doors opening on to a steel flight conveyor 
parallel to and under the feeder lines, which conveyor 
delivers the coal on to the main jetty conveyor belts. 
The whole arrangement of bins and flight conveyor is 
capable of duplication, and provision has been made 
therefor in the foundations. The trucks discharge 
on the upper portion of the sloping sides of the bins, 
and not in the centre, and the free drop of the coal 
and consequent breakage is thereby minimised. 

The coal bin is provided with four chutes by which 
the coal is discharged upon the flight conveyer, the 
clear opening of each chute being 4ft. horizontal by 
3ft. Qin. vertical; these dimensions having been 
adopted to admit of the passage of large lumps of 
coal. The doors of these chutes are balanced. The 
flight conveyer feeds over the shore end of the main 
belts at the point of intersection with the line of the 
jetty. The end of the chute from the flight conveyor 
to the main belt at this point is formed of small square 
bars instead of solid plate, the object being that fine 
coal should drop through the bars and form a padding 
upon the main belt on which the larger blocks of coal 
fall. 

The low level of the feeder lines over the loading 
bins necessitated the construction of a covered con- 
crete subway on the line of and leading to the jetty. 





580ft. a driving station is constructed, and the first 
section of belting ends. From this point the belt 
rises on a gradient of one in 5} on a light structure 
for a distance of 105ft. and is continued on that 
level—22ft. above the deck—to the end of the jetty. 
While the jetty itself is of substantial construction, 
the framework carrying the main belts is of far 
lighter construction than would be necessary if 
trucks and locomotives were to be carried, and the 
gradients are much steeper than would have been 
practicable for loaded trucks. The fact that the 
coal can be lifted to the necessary elevation on this 
comparatively light structure is an important point 
in favour of economy in first cost of the plant as 
compared with an ordinary high level jetty designed 





TRAIN DISCHARGING INTO BINS 


is at present with one conveyor belt, half the coal 
conveyed can be deflected into the vessel by the 
first traveller, and the remaining half by the second, 
or the whole quantity of coal can be deflected by 
either traveller. 

Each of the traveller arms is equipped with a 
conveyor belt which discharges the coal into a rect- 
angular chute 3ft. by 3ft. by 34ft. long, hung vertically 
between jaw ends at the end of the arm. Through 
this chute or loader the coal descends into the ship’s 
hold. The loader has lateral play, which enables 
it to be slung across the width of the vessel, and so 
to assist in the distribution of the coal. The loader 
chute can also be raised or lowered independently 
of the position of the loader arm by means of side 
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VIEW OF JETTY SHOWING BOTH TRAVELLERS 


to carry trucks and locomotives. The fact that 
the shore end of the jetty for a length of 534ft. is 
only 18ft. in width is also an economical feature 
in its construction, as, were it necessary to handle 
trucks on the jetty, a wider construction would have 
been necessary throughout. 

On the outer or berthing portion of the jetty 
are erected two steel travelling loaders, which straddle 
the conveyor belt platform and are capable of move- 
ment along the length of the jetty, so as to bring 
them opposite the holds of the vessels to be loaded. 
Each of these travellers is constructed of trussed 
steel framework, and is 46ft. in height. Each 
traveller is provided with a hinged arm extending 
out from the jetty over the vessels to be loaded, 


| pulleys moving in guides and operated by electric 
motor. The original intention in the design was that, 
in order to minimise brea‘:age of the coal, the loader 
chute should be kept as low as possible, indeed, 
practically in contact with the coal in the vessel, 
and be slowly raised as the loading proceeded. It 
| was thought that in this manner the chute might 
be kept practically full of coal, and actual dropping 
into the ship’s hold be obviated. In_ practice, 
however, it is found impossible to regulate the opera- 
tion of the chute with such nicety. 

The great length—1400ft.—from the flight conveyor 
pit to the end of the jetty precluded the use of a 
single belt, and two belts are used. The shore belt 
is 698ft. in length and the seaward belt 722ft., between 
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The first belt discharges | 


centres of tension pulleys. 
on to the second over a grid-iron chute similar to 
that described in connection with the flight conveyor, 
and each belt is operated at the forward or seaward 
end, the coal travelling towards the operating pulley. 
The belts are carried on troughed idler pulleys, Tin. 
in diameter, and in sets of five, arranged 5ft. apart, 
the return pulleys being flat. The lubrication 
of the pulleys is arranged for by oil cups fitted with 
covered caps and feeding through hollow bearings, 
the whole being designed so as to be dust-proof. 
Stauffer lubricators are utilised, and have proved 
satisfactory. 

A timber tray is constructed below the troughed 
idlers to prevent coal falling upon the return portion 
of the belting. Vertical side pulleys are provided 


needing repair has now been cut out, and a new belt 
jointed with a type of steel jointing clips known as 
* Alligator’ has been introduced. It is thought 
that this joint will be found satisfactory, and if it 
proves so, the like can be used in the main belts if 
required. 

These rubber belts have been in operation since 
April, 1915, and had up till the beginning of September 
last loaded 231,514 tons of coal and 47,635 tons of 
coke, and it is satisfactory to note that their condition 
was then excellent. It is admitted, however, that 
they have been a cause of anxiety to the engineers 
operating the plant, and this chiefly because the plant 
was not in duplicate, and failure of either of the long 
belts, or both the short ones, would involve a total 
stoppage of the plant. The fact already alluded to 
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at intervals to prevent the belt leaving its alignment, 
but they are scarcely necessary, and are rarely in 
use. The head driving pulleys of each belt are 
48in. and the tail pulleys 36in. in diameter respec- 
tively. The usual tension arrangements, operated 
by weights, are provided. The tension on the main 
belts is obtained by means of balance weights attached 
to the movable bearings of an idler pulley; the mini- 
mum tension for satisfactory operation is 15 ewt.; 
as it is found necessary to increase this in wet weather 
to as high as 25 ewt. It may be stated that in 
designing the belt it was anticipated that considerably 
greater weight would be necessary to provide a 
satisfactory tension on these long belts, but in practice 
the weight stated above was found ample to keep 
the belts properly strained, and at the same time 
to avoid slipping between the driving pulleys and 
belts. 

Although timber screens are provided on each side 
of the belt to protect the coal to a certain extent from 
wind, they are not close enough to the belt to act as 
guides to keep the coal in place, nor are any such 
guides necessary, the troughing of the belt sufticing 
for that purpose. 

The belts at present in use were constructed by 
Messrs. Perdriau and Co., of Sydney, to Mr. de Burgh’s 
specification. They are 36in. in width, with four-ply 
duck canvas in the centre, and seven-ply at the edges. 
The thickness of the rubber coating is ;‘sin. on the 
back and jin. in the centre of the working face, 
the thickness of the rubber diminishing towards the 
edges of the belt as the number of plies of duck 
increases. The canvas duck used in the manufacture 
of the belt was specified to withstand a tensile stress 
of 400 Ib. on the lineal inch after vulcanising, and 
tests were made of all the duck used in the manufacture 
of the belts, the test load being exceeded by all the 
samples tested. It having been noticed that in some 
cases considerable trouble is caused by wear on the 
edges of conveyor belts, these belts were fortified on 
the edges by an additional thickness of ‘sin. of 
rubber, but it is doubtful if this provision is necessary, 
for, as already stated, the belts rarely touch the side 
guides in practice. The loading arm belts are of the 
same width and manufacture as the main belts, and 
are 52ft. in length between centres of pulleys. 

Hach of the four rubber belts at present in use on 
the Kembla plant was manufactured in a continuous 
length, a course which was thought advisable at the 
time owing to the great difficulty of providing a 
satisfactory joint in rubber belting. Mr. de Burgh 
is, however, satisfied that this construction is not to 
be recommended. The continuous length of the 
shore belt on the main jetty is 1396ft., the seaward 
belt 1444ft., while the loader arm belts have a length 
of 104ft. each. It will be at once recognised that the 
task of getting the longer belts into place, which | 
necessitated the unshipping of the idlers and pulleys, 
was @ very serious one, and the danger of a complete 
and prolonged interruption to the working of the 
plant following on an accident to a portion of the belt 
1s 60 great as to make it most desirable that jointed 
belts should be used. One of the loading arm belts | 


that the belts are continuous rendered the replacing 
of a damaged portion difficult, and not only were 
lumps of coal, of such size that it seemed incredible 
that they could remain on the belt during transit, 
delivered from the collieries, but pieces of broken 
machinery, and even railway sleepers with dog spikes 
protruding from them, came through the chutes. No 
serious damage, however, resulted from these causes, 
and while small abrasions to the surface of the belt— 
removing the rubber in patches a square inch or two 
at the most in area—occurred, it has not yet been 
necessary to cut out a length of the main belts, 
though, as stated above, one of the loader arm belts 
has been removed for re-surfacing, these short belts 
being subject to much greater wear than the main 
belts. At the same time two precautions have been 





of a second system of belts on the northern side of the 
jetty is now in hand, and “ Gandy ”’ belts have been 
ordered. These ‘‘Gandy” belts are of special 
patented cotton fabric of ten-ply by 36in. wide. For 
convenience of transport they are in lengths of 300ft. 
joined by hinged flexible steel fastenings, designed to 
accommodate the belt to the troughing pulleys. It 
is intended to dress the belt with castor oil till it takes 
up its bearings, and then occasionally treat it with 
linseed oil to keep the fabric supple. 

The conveyor belts are operated at a speed of 360ft. 
per minute. Provision was made for increasing this 
speed to 500ft. per minute by a simple alteration of 
the gearing, but it being found that the speed of the 
plant was sufficient and that the speed of coaling was 
controlled by the trimming time of the vessels, it has 
net been considered necessary to use the higher speed, 
but the fact that such higher speed was contemplated 
will explain to a certain extent the fact that the 
power provided at various points of the plant is in 
excess of the power actually consumed in operation. 

As regards speed of loading, it may be said that 
in loading 35 vessels with 90,112 tons of coal, 632 
hours were occupied. Of this time, during 337 
hours the plant was at rest and during 295 hours 
at work, and that during the time the plant was 
at work the average speed of loading was 305 tons 
per hour. The fact that the plant was at rest during 
53 per cent. of the total loading time shows how 
much depends upon the ship and the supply of coal 
coming forward. 

In the ease of one vessel—s.s. Winfield—5420 tons 
were loaded in a total working time of 27 hours 
40 minutes, giving a loading speed of 196 tons per 
hour. The actual working time of the conveyor 
was 1] hours 32 minutes, or 58 per cent. of the total 
time, and the quantity of coal loaded per hour of 
running time was 467 tons. While loading this 
vessel 178 wagons, containing approximately 10 tons 
each, were discharged, sent on to the empty roads, 
and the contents loaded in 182 minutes running 
time. Further, during an uninterrupted run of 
one hour, with a single chute discharging into one 
hatch, 500 tons were loaded, and in a similar run of 
one hour, with two chutes working into two hatches, 
647 tons were loaded. This is the highest rate of 
loading for running time yet recorded. 

The following is a list of mechanics and others 
employed in operating this plant under ordinary 
conditions of running :— 


Discharging trucks ae ed, Clee en 5 
In flight conveyor pit controlling chutes.. 2 BS 
On jetty controlling loading arms and 

Ge en ae en an es) Pe) ” 
On main belt 2 boys 
At power-house .. 2 attendants 
Electricians 2 men 


Tn addition, the following are employed for 
approximately one-third full time in the marshalling 
of wagons and elsewhere :—One wharfinger and one 
assistant wharfinger, three locomotive drivers, three 
firemen, one shunter. 

The whole of the plant is electrically operated. 
The power station is situated close to the feeder lines, 











COALING SMALL STEAMER 


taken, one is the provision of a small portable 
vuleanising plant, with the aid of which the jetty 
employees are able to make surface repairs to the belt 
cheaply, rapidly, and effectively ; secondly, a spare 
length of belting, with the new joints referred to 
above, has been provided in case a serious accident 
should happen. The only serious damage which 
occurred to the belts since starting was caused by 
a piece of hard coke jamming in one of the traveller 
chutes and cutting off a strip some 3in. wide in the 
edge of the main shore belt for a length of some 30ft. 
or 40ft. This damage was, however, repaired in a 
most ingenious manner by the Perdriau Rubber 
Company, Limited. 

The work of duplicating the plant by the installation 


coal being delivered by gravity on to the firing floor. 
The generating plant consists of two units of 300 kilo- 
watts, 50 cycle, three-phase, 2300-volts alternating 
current generators by the Thomson-Houston Co., 
Limited, of Rugby, direct coupled to Browett- 
Lindley high-speed engines. One of these generators 
is more than sufficient for the operation of the plant, 
and the second unit is kept as a stand-by. The 
boilers, which are in duplicate, are Babcock, Wilcox 
water-tube, and for condensing purposes sea water 
is pumped by an electrically-driven centrifugal pump 
fixed on the jetty. A Green’s economiser has been 
installed. It is proposed gradually to extend this 
power station for various purposes in connection 
with the port, and for the supply of current to the 
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surrounding districts. A transforming station is 
constructed at the shore end of the jetty, where the 
2300-volt current is reduced to 415 volts. The 
following table gives particulars of the motors operat- 
ing the various portions of the plant :— 


(Motors are all of induction type.) 
Actual B.H.P. 


Situation of motor. K.W. developed. 
SOR: ins sx, cs SR) ow Se os. A 
DED. .5 ss. ks cn MRD as” 4 Gn ee 
PEE Sos ics “SS WO 6. as eR 
Outer boom lift .. eee ee 
Outer boom chute : | Saar 8.4 
Outer boom belt SS >, an 
Outer boom traverse. . ; ame os US es RD 
PETE sss ws BBB wx wn 3s BL 
Inner boom chute .. .. aa eee 8.4 
Inner boom belt es = ae: Of 
Inner boom traverse _S See arene. 
Centrifugal pump 7.5 5.5 
Air pump = 3.7 3.3 
Economiser. . 2.2 1.2 

Total -» 223.9 


The jetty and conveyor pits are lighted by elec- 
tricity, and an efficient water supply for vessels is 
provided from the Wollongong and South Coast 
Districts’ Water Supply System. 

The total cost of the Port Kembla Jetty, coal load- 
ing machinery, and power-house, including the 
concrete foundations of the latter, also of flight 
conveyor pit, and in the belt subways, but exclusive 
of railway lines in approach, may be taken at £83,00C. 

The Department of Public Works takes delivery 
of the loaded trucks at the marshalling sidings, 
distant about one-quarter of a mile from the jetty, 
and thereafter handles the shunting, the discharging of 
the trucks, and the delivery of the coal into the 
vessels, returning the trucks on to the empty sidings 
within a similar distance of, say, one-quarter of a 
mile. For this a charge is made to the collieries of 
ls. per ton of coal shipped. 








RECENT AMERICAN WARSHIPS. 
No. I. 


THERE are two reasons why naval developments 
in the United States deserve special attention at the 
present time. In the first place, that country has 
just embarked upon one of the largest programmes of 
naval construction in modern history, a programme 
which makes financial provision for no fewer than 
156 vessels, representing every existing type of war- 
ship, from capital ships to auxiliaries. Secondly, 
the United States is now the only great Naval Power 
which is not at war, and, consequently, the only Power 
which is still able to conduct its naval affairs with a 
certain amount of publicity. It is unquestionable 
that great technical progress has been made by 
shipbuilders and marine engineers in the belligerent 
countries since the outbreak of hostilities ; indeed, 
it is probable that this progress has far outstripped 
the advance that would normally have been made 
in thirty months of peace. Novel conditions and 
the necessity of meeting them have brought about 
remarkable changes in almost every branch of 
military science, but the time has not yet come 
to draw the curtain and disclose to the world the 
many marvels of engineering which have been 
achieved under stress of imperative need. The more 
eagerly, therefore, do we turn to the data which are 
available in the United States concerning new types 
of fighting ships which are about to be laid down there, 
particularly as the approved designs are admittedly 
the result of a close study of the lessons taught by 
the war at sea. With attachés in every belligerent 
State, the American naval authorities doubtless have 
access to information which is of inestimable value 
to them in preparing the plans for their new warships, 
and the decisions they have reached after a careful 
investigation of such war data serve to indicate the 
trend of naval construction within the near future. 

The fact that the new American programme 
includes sixteen capital ships of the heaviest type 
shows that the experts of the Navy Department 
do not share the exaggerated view of the value of 
submarines which is so prevalent among the American 
public. In his last year’s report the Secretary of 
the navy observed that “recently in naval circles 
the pendulum may be said to have swung away from 
an over-large undersea programme, with emphasis 
again placed upon the Dreadnought.’ And further 
on he amplifies the reasons which eventually led to 
the adoption of the battle-cruiser type in the United 
States Navy: “It is a notable fact that in every 
naval event of consequence which has occurred in 
the North Sea area the leading parts have been taken 
by vessels of the battle-cruiser and scout types, 
and it is evident that had either side lacked such 
vessels it would have been at a disadvantage. When 
the battle-cruiser type was first brought out, it was 
argued that it could lie in line with battleships and 
be used as a battleship upon occasion. Experience 
of the war, however, seems to indicate that its 
primary function will be found in independent action, 
and that if a possible antagonist is possessed of any 
material number of vessels whose speed enables them 
to elude the battleships, and which are so powerful 
that they need not fear torpedo craft, it is necessary 
to have the battle-cruiser to cope with them.” In an 
accompanying report of the General Board of the 





Navy, presided over by Admiral George Dewey, the 
following remarks occur: ‘‘ As to types of ships 
the conclusion to be drawn so far from the history 
of the current war is that the battleship is still the 
principal reliance of navies, as it has been in the past.” 
Whereas two years ago a tentative programme was 
framed, in which the capital ship was ignored and 
250 submarines were proposed for immediate con- 
struction, thus embodying in modern form the heresies 
of the Jeune Ecole, the Naval Act of last August 
was drawn up on eminently sound principles, and 
will, when brought to fruition, give the United 
States a well-balanced fleet equipped in due proportion 
with all the units which have demonstrated their 
value in war. 

From every point of view the most interesting 
vessels in the American programme are the six 
battle-cruisers, four of which are to be begun “as 
soon as practicable.” The design of this type has 
been under consideration for nearly twelve months, 
and after undergoing several modifications the 
essential characteristics have at last been settled. 
The specifications were sent out in November, and 
bids have since been received from four companies : 
the Fore River Company, the Union Iron Works 
of San Francisco, Cramps, and the Newport News 
Shipbuilding Company. At the moment of writing 
no contract has been definitely placed, owing to the 
unusual conditions which the companies concerned 
have attached to their tenders, and which will be 
reverted to later. The plans have not yet been made 
public, but the official sketch, issued by the Navy 
Department, which we are able to reproduce in our 
Supplement to-day, gives a good idea of the external 
features of these interesting vessels. The first four, 
it is understood, will be named Constitution, Con- 
stellation, Alliance, and Congress, to perpetuate the 
memory of vessels which played a distinguished part 
in the naval wars of the United States. In designing 
this type the constructors, according to the American 
Press, were prompted by a desire to ‘ go the limit ; ” 
in other words, to make the vessels the most powerful 
of their type in every respect. Whether, when details 
of the latest European productions are available, 
this aim will prove to have been reached remains 
to be seen. For the present it can only be said that 
in size, speed, and armament the American battle- 
cruisers far surpass such vessels as H.M.S. Tiger, 
the Derfflinger, or the Kongo, which were the most 
powerful representatives of the type in commission 
on the outbreak of war. Although there may be some 
modifications in the dimensions before the keels are 
laid, the plans issued by the Navy Department allow 
for a length over all of 850ft., a maximum breadth 
of 97ft., and a normal displacement of approximately 
32,000 tons, which will be increased to 35,000 tons 
atfullload. The contract calls for a speed of 35 knots. 
Experiments conducted in the model basin at 
Washington have shown that to gain this velocity 
a plant capable of 180,000 horse-power must be in- 
stalled. The system proposed is the turbo-electric 
drive developed by the General Electric Company. 
This system was first tested in one of the Navy fuel 
ships, where it gave results which were deemed 
sufficiently promising to justify its application to 
more important units. The power required will be 
generated by four 35,000-kilowatt turbo-generators, 
the dimensions of each being as follows: Length 
50ft. 7in., width 22ft., height 15ft. It is proposed 
to place them on two decks, by which arrangement 
the four generators will occupy a total space 55ft. 
in width, 35ft. in height, and 55ft. in length. There 
will thus remain ample room for the boilers, and for 
the very large supply of fuel—presumably oil only— 
which the vessels are intended to carry. The boilers, 
which are likely to be of the Babcock type, will also 
be in two tiers. Tested by the ordinary formule 
the horse-power appears inadequate to propel a 
vessel of the dimensions given at 35 knots, and doubts 
have, in fact, been expressed as to whether the trials 
will not prove disappointing. The designers state, 
however, that the lines of the hull are singularly 
fine, and that the tank experiments fully justify 
their confidence that the desired speed will be not only 
reached, but exceeded. It is with regard to the ques- 
tion of propulsion that the most severe criticisms 
have arisen, but before. dealing with them it will be 
well to proceed with the general description of the 
class. 

After much discussion, which incidentally revealed 
wide differences of opinion among the American 
ordnance experts, it was decided to arm the battle- 
cruisers with a main battery of eight Il6in. guns. 
Alternative designs allowed for ten 14in. or six 18in. 
At one time it seemed likely that the last-named 
gun would be adopted, especially as a trial piece is 
already under test. But as delays were anticipated 
in the manufacture of 18in. guns and mountings, 
and as the authorities are anxious to complete the 
ships with all possible expedition, the final choice 
was in favour of a 16in. armament. The eight guns 
will be mounted in twin turrets, disposed on the 
centre-line of the ship as shown in the sketch. The 
16in. gun is 45 calibres in length, and fires a projectile 
of 2100 Ib. with an initial velocity of 2600 foot-seconds, 
and a muzzle energy of about 100,000 foot-tons. 
No official figures of penetration are available, but 
the Navy Department claims that the gun will 
pierce the armour piate of any existing foreign battle- 
ship at a range of 17,000 yards. The ports will be 





specially cut to give the guns & maximum elevation 
of 25 deg., bringing the “ effective” range up to 
25,000 yards. The secondary battery will consist 
of twenty 5in. 50-pounder Q.F., of which four will 
be disposed in the forward superstructure, twelve 
on the top deck round the funnel bases, and four 
In upper-deck casemates abaft the after turret. In 
addition, several light anti-aircraft and saluting guns 
will be carried. The torpedo equipment comprises 
four 2lin. submerged tubes. The 5in. guns, it will 
be noticed, are for the most part quite without 
protection, ten lacking even splinter shields, while 
the casemates in which the remainder are mounted 
have no armour. This absence of all protection 
to the secondary guns is characteristic of modern 
American practice, the principle being that, failing 
thick armour, none at all should be fitted. Thus 
in all the new ships, from the Nevada and Oklahoma 
down, the secondary guns and their crews are exposed 
to the smallest projectile. In the battle-cruisers 
protection to vital parts will be afforded by an armour 
belt about 600ft. long, or more than two-thirds the 
length of the ship, and 17}ft. wide, the belt extending 
about 8ft. below water at full-load draught. The 
vessels will thus be ‘ soft-enders.” This absence 
of vertical protection to the bows occasions some 
surprise in a type of capital ship intended to reach 
and maintain very high speeds, for the prejudicial 
effect upon velocity of shot holes in the bows, and 
the subsequent flooding of the forward compartments, 
is well known. The thickness of the belt and of the 
gun-turrets is uncertain, as contradictory figures 
have been published. It is probable, however, that 
the belt amidships will not be less than 12in. There 
will also be a curved protective deck extending from 
end to end of the ship. The internal arrangements 
for resisting underwater explosion have received 
careful attention, but with regard to the details the 
Department desires to preserve reticence. In this 
connection. it may be mentioned that the three 
battleships of the “* New Mexico”’ class, now under 
construction, are said to be fitted with triple bottoms. 
The first impression created by the official drawing 
of the battle-cruisers is one of prodigious length, 
accentuated by the five slim funnels and the very 
light superstructure. The clipper stem, which appa- 
rently is superseding the ram bow in many navies, 
gives a graceful touch to a design which, whatever 
its other merits may be, is not remarkable for beauty. 

The original intention of the naval authorities was 
to have all four ships in hand by January, 1917, 
in order to have them ready for commissioning in 
the spring of 1920. In authorising the new construc- 
tion provided by the Navy Act of 1916, Congress 
stipulated that six battle-cruisers should be completed 
within a space of three years. But for lack of slips 
large enough to accommodate these huge vessels 
the Navy Department was unable to allot more than 
four of them for simultaneous construction. As things 
are it is more than doubtful whether this quartet 
will be completed before 1921. The Newport News 
Company places the building period at four years 
and three months; the Union Ironworks and the 
Fore River Company each ask for four years, and 
Cramps refuse to commit themselves, but will build 
the vessel allotted to them “as rapidly as possible.” 
Meanwhile the Department proposes to construct 
new slipways at the New York Navy Yard in order 
to lay down the fifth and sixth battle-cruisers, the 
present facilities at this establishment being inade- 
quate for such work. The largest slip, which is only 
625ft. long, is now occupied by the battleship New 
Mexico. On the whole, therefore, it is obvious that 
several years must elapse before the first six American 
battle-cruisers join the fleet. It is quite possible 
that before the keels are actually laid some important 
changes will be made in the design. As mentioned 
above, the plans have been subjected to a good deal 
of criticism, both inside and outside official circles, 
It is pointed out that in other countries the evolution 
of the battle-cruiser has been comparatively gradual. 
and that in spite of nearly ten years’ experience with 
this type, in which they have built at least three 
distinct classes, the British authorities have not yet 
come within several thousand tons of the displacement 
which the American constructors propose to give their 
first battle-cruisers. It is felt, therefore, that too much 
is being attempted for a first essay, and that in view 
of the paucity of experience in American dockyards 
with vessels of such large dimensions and high power 
the Navy Department’s policy is equivalent to a 
leap in the dark. 

A few weeks ago the present writer had an oppor- 
tunity of discussing the plans with several eminent 
marine architects and engineers in the United States, 
and found them. the reverse of enthusiastic on the 
subject. The expert advisers of the contracting 
companies are openly dubious as to the practicability 
of the specifications, which, they aver, do more credit 
to the tacticians and gunnery officials of the Depart- 
ment than to the architects and engineers. One of 
the points emphasised is that the largest foreign 
battle-cruiser of which authentic details are known, 
i.e., the Lion, displaces only 26,350 tons, and has 
engines of 70,000 horse-power, compared with the 
32,000 tons and 180,000 horse-power of the proposed 
American ships. Furthermore, the exceptional steam- 
ing performances of the Lion are due to a system of 
steam turbines with which the British Admiralty 
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has had unrivalled experience, yet the best recorded 
speed of this ship is 30 knots; whereas American 
builders are asked to produce a much larger vessel 
and to give her a speed five knots in excess of the 
Lion’s best, with a novel system of propulsion which 
as yet has been fitted only in a slow naval auxiliary. 

The contracting companies have intimated that, 
while they are ready to proceed with the work in 
accordance with the plans of the Navy Department, 
they are not over confident as to the performance of 
the vessels under trial. It is highly significant that 
the Fore River Shipbuilding Company appends to its 
bid the condition that the Government shall accept 
the vessel “ after satisfactory dock trials at the works 
of the contractor ;”’ in other words, the firm will 
not risk the sea trials. The Fore River Shipbuilding 
Company sent with its bid a memorandum criticising 
several features of the Department’s design, and 
suggesting drastic modifications. The most impor- 
tant of these is the substitution of turbines and reduc- 
tion gear for the electrical method of propulsion, 
which. it is claimed, would result in a saving of 
approximately 1000 tons weight and £260,000 in cost. 
With regard to the propelling plant, the memorandum 
proceeds: ‘* Attention is called to the crowded 
condition of the two main engine-rooms and the 
motor rooms of the Department’s design. The engine- 
rooms as therein indicated are already very full, 
and, with the addition of auxiliary steam and exhaust 
pipes, oil, bilge, and other piping, wiring and venti- 
lation pipes, these compartments will be difficult of 
operation and very hot. The driving motors are 
very close to the ship’s structure, and the ventilating 
arrangements for these compartments appear to be 
inadequate.” To obviate these defects the company 
prepared an alternative plan, in which, by adopting 
the turbine reduction gear in place of the turbo- 
electric drive, it was shown to be possible to rearrange 
the boilers of the vessels so that all were below the 
protective deck, instead of half of them above it, 
as in the official design; while at the same time 
equal protection was given to all vital parts. This 
modification would also entail a saving in weight of 
approximately 1000 tons, equal to about 8in. draught. 
As the company points out, the weight thus spared 
could be utilised to augment the fighting power of 
the ship, either by adding to the armour, or by 
providing extra space for fuel or ammunition, or by 
increases in each of the directions named. Another 
advantage of the proposed change would be a reduc- 
tion in the number of funnels, of which only three 
would be necessary, while the internal arrangements 
would be simplified, thus allowing more subdivision, 
and, consequently, increased immunity from under- 
water damage. From the point of view of economy, 
it is added, there is little to choose between the two 
systems. By the introduction of cruising units the 
turbine reduction gear could be made as economical 
as the electric drive, while an additional advantage 
of the former system would be its comparative 
simplicity and the familiarity of the builders and 
engineers with this well-tried method. It should 
be added that in the first specifications submitted 
to the contractors by the Department provision 
was made for seven funnels. 

Without presuming to decide on a question which 
concerns the American naval administration alone, 
it is difficult to appreciate the motives which have 
led the Navy Department to insist on so many new 
and untried features in a type of warship in which, 
perhaps more than in any other, a high sustained 
speed and supreme tactical qualities are the prime 
desiderata. An internal arrangement which leaves 
half the boilers with practically no protection against 
shell fire would scarcely commend itself to those who 
have to take the ship into action. 

In view of the conditions laid down by the contract- 
ing firms, and possibly also because of the technical 
objections raised by them, the allocation of the con- 
tracts may be delayed for several months. Further- 
more, a discussion has arisen with regard to the 
financial side of the matter. In authorising the 
battle-cruisers Congress imposed a tentative limit 
of £4,200,000 per ship, complete. But in view of 
the steadily increasing cost of all shipbuilding 
material and of labour the companies decline to be 
bound by any fixed price. The Fore River Company, 
in common with the other three firms which submitted 
tenders, proposes that the vessels should be built 
on a basis of cost plus profit. This company, and 
the Union Ironworks, suggest ten per cent. as a 
reasonable profit, while Cramps and the Newport 
News Company ask for fifteen per cent. The Fore 
River Company proposes the adoption of a sliding 
seale of profit, by which the firm’s profit would be 
reduced if the estimated cost were exceeded, and 
increased if the estimated cost were lowered. The 
decision of the Navy Department on this point has 
not yet been given, but it will be seen that many 
circumstances are conspiring to delay the building 
of the warships in question. The Fore River 
Company sums up the situation in the following 
words: ‘‘ Because of their size and speed, and the 
consequent serious engineering problems that will 
confront any contractor in their construction, there 
is a vastly greater element of risk and uncertainty 
in building these vessels than in the vessels already 
contracted for under this programme.” And another 


domestic authority adds: ‘The Navy Department 
is trying at a single bound to outstrip the achievements 





of the foreign shipyards, which progressed gradually 
from stage to stage in the building of great, fast, 
modern, first-line warships. ‘The American shipyards 
are free to confess their inexperience at this kind 
of work, and they are not sanguine of success, parti- 
cularly when the Navy Department sends them plans 
to go upon which their engineers claim to be faulty 
in theory and difficult of execution.” 

In the absence of complete plans and details it 
would be of little profit to criticise at any length 
the design of these remarkable vessels. We may point 
out, however, that although the project may be open 
to objection on engineering grounds, the conception 
as a whole is one that does credit to the technical 
advisers of the United States Navy Department. 
High speed and overwhelming gun-power are the 
two cardinal qualities of the battle-cruiser, and the 
recognition of this fact has obviously inspired the 
project under discussion. Until the authentic figures 
are made public, it is not possible to say how the 
armour protection of these ships compares with that 
of foreign contemporaries ; but if, as reported, they 
are to have belts 12in. thick, it would appear that the 
Washington experts lean more towards German 
principles of protection in this type than to the 
British practice. After the Jutland battle several 
American authorities, including Admiral Dewey, 
concluded that the swift destruction of the three 
British battle-cruisers was due to their thin armour, 
more especially as the heavily plated German ships 
had apparently survived punishment quite as severe 
without being much the worse for it. When, however, 
later advices showed that the Liitzow—in spite of 
her 13in. belt and extraordinarily complete armour 
elsewhere—had been sunk by gunfire, and that the 
Seydlitz, another remarkably “ stiff ’’ ship, had been 
reduced to scrap-iron and. destroyed by the same 
means, the opinion gained ground that robust armour 
does not necessarily confer immunity. It was also 
realised that the Lion, a sister-ship of the Queen 
Mary, had come through the same ordeal with her 
fighting powers unimpaired, though as the flagship 
she probably received even more attention from the 
enemy’s gunners than did her ill-fated consort. In 
the American battle-cruisers protection appears to 
be confined to the water-line and the main gun 
positions, with the result that a very large area of 
the hull is exposed to the attack of high-explosive 
shell. The experience of this war and of other 
campaigns during the ironclad era teaches us that 
a ship may be put out of action without having 
had her belt armour perforated. High-explosive 
shell, especially those from the large calibre guns 
now universally mounted, seem more deadly than the 
armour-piercing projectiles, with their comparatively 
small bursting charge, and the increasing efficacy 
of the former variety renders it essential to work 
in armour of medium thickness wherever any of 
the elements conducive to the tactical efficiency of 
the ship are situated. The complete defencelessness 
of the side above the belt, and consequently of the 
anti-torpedo battery, is a questionable feature of 
these battle-cruisers. More serious still is the lack 
of protection to the boiler compartments revealed 
by the criticism of the Navy Department’s specifi- 
cations referred to above. If, as would appear from 
the comments of the Fore River Company, the upper 
tier of steam generators lies above the armour deck, 
the ships are liable to be disabled in the initial phase 
of an action, especially as the top sides are innocent 
of plating. It is probable, however, that so patent 
a defect will be remedied before the keels are 
laid. We tabulate below the principal details 
of the American ships, side by side with those of 
other typical battle-cruisers which were completed 
prior to the outbreak of war. 








| U.S.A. British German | Japanese 
| Constitu- Lion. Derf- Kongo. 
| tion. flinger. 
Length, feet ..| 850 660 689 704 
Beam, feet re | 97 884 95 92 
Draught, feet ..| -- 28 274 274 
Displacement, 
tons Gah ae 32,000 26,350 27,000 27,500 
Designed 8.H.P.| 180,000 70,000 70,000 74,000 
Designed speed, 
knots ssf 35 28.5 27 27 
Armour, belt, in. 12in. 9 13 10 
»» big guns, in. — 9 12 10 
Armament 8 l6in. 8 13.5in.) 8 12in. 8 l4in. 
20 din. 16 4in. 12 5. 9in 16 6in. 
4 tubes 2 tubes 4 tubes 8 tubes 
Weight of broad- | | | 
side (big guns | 
only), Ib...) =~ :16,800 11,200 7,840 | 11,200 
Total cost «| £4,200,000 £2,086,450 £2,450,000  £2,500,000 








Within the last twelve months the American 
battle fleet has been strongly reinforced by the entry 
into commission of four new battleships, viz., the 
Nevada, Oklahoma, California, and Arizona. The 
first two were authorised by Congress in 1912, while 
the California and her sister belong to the programme 
for the following year. As originally designed, the 
Nevada and Oklahoma were to be slightly improved 
editions of the New York and Texas, but subsequent 
modifications placed them in a class by themselves. 
The Nevada, of which we give in. our two-page sup- 
plement a half-tone reproduction from a photograph, 


was laid down by the Fore River Shipbuilding Com-. 


pany in November, 1912, and completed her trials 
in the spring of 1916. The Oklahoma, which is 





identical in most respects, was laid down by the New 
York Shipbuilding Company in October, 1912, and 
completed in about thirty-six months. The dimen- 
sions of the type are as follows: length on water-line 
575ft., beam 95}fit., mean draught 28}ft., normal 
displacement 27,500 tons, increased at full load to 
28,400 tons. The machinery installations of the 
two ships differ materially, that of the Oklahoma 
being of the reciprocating type, while the Nevada has 
Curtis turbines. At the time when the plans were 
drawn up the naval authorities were still unconvinced 
as to the all-round superiority of the steam turbine 
for large vessels, mainly because four preceding 
battleships laid down in 1909-10, all of which have 
Parsons turbines, had proved less economical in 
service than had been anticipated. The New York 
and Texas, laid down in 1911, both have reciprocating 
engines. In order to give the rival systems a final 
test it was decided to fit the Nevada with turbines, 
and the Oklahoma with triple-expansion engines. 
Official figures of the trial results are not yet available, 
but it is stated that both in speed and fuel economy 
the turbine-driven Nevada has surpassed her sister- 
ship. In both ships liquid fuel is used exclusively, 
for the first time in the American Navy, so far as 
large vessels are concerned. The normal storage 
capacity is 598,400 gallons of oil, equivalent to 
2000 tons, but this amount can be largely increased 
when necessary. The Oklahoma has twelve Babcock 
boilers, while the Nevada has the same number of 
Yarrow type generators. In both cases the contract 
figure of 26,500 horse-power was exceeded on trial, 
a speed slightly above 21 knots being reached. 

The vital parts of the hull are well protected by 
a main belt 13}in. thick, but there is no armour above 
this, and the extremities, together with the secondary 
battery, are unprotected. The main armament 
consists of ten 45-calibre 14in. guns, mounted in 
two triple and two twin turrets, all on the centre-line, 
the twin turrets being superposed. The port plates 
of the lower turrets are no less than 18in. thick, 
those of the lower ones being 16in. A curious feature 
of the ships is the massive protection given to the 
funnel base, which is supported by a glacis of 13}in. 
armour extending to the upper deck. Twenty-one 
5in. Q.F. are disposed along the broadside without 
armour protection, and four 3-pounder saluting guns 
and four 2lin. submerged torpedo tubes are also 
carried. The complement of each ship numbers 912. 

The Arizona, of which we also publish a view, and 
her sister-ship, the Pennsylvania, are the very latest 
additions to the United States battle line, both having 
commenced their maiden commissions in the last 
few months. The keel of the Pennsylvania was laid 
at Newport News in October, 1913, that of the 
Arizona at the New York Navy Yard in the March 
following. The dimensions of the type are: length 
608ft., beam 97}ft., mean draught 28}ft., normal 
displacement 31,400 tons. Turbines are the pro- 
pelling medium in both cases, the Pennsylvania 
having the Curtis and the Arizona the Parsons 
system. Steam is generated by Babcock boilers, 
fired by oil, of which 2200 tons are carried normally, 
with storage space for an additional 1070 tons. The 
engines are designed for 31,500 horse-power and 21 
knots. In disposition and thickness the armour 
protection is practically the same as in the Nevada 
class, save that the turrets in the later ships have a 
uniform thickness of 18in. over the ports. Twelve 
45-calibre 14in. guns are mounted in four three-gun 
turrets, so arranged that all twelve guns can be trained 
on either beam, and six ahead or astern. The 
secondary battery has been increased to twenty-two 
Sin. Q.F., without protection, together with four 
light saluting guns and four submerged tubes. The 
ship’s company numbers 945 officers and men. 

In size, armament, and protection to vital parts 
these two vessels are probably equal, if not superior, 
to any battleship projected in Europe before the war. 
In an early issue we hope to give some further details 
of the Pennsylvania and Nevada, based on a personal 
visit to the ships in question and on information 
kindly placed at the writer’s disposal by friends in 
the United States naval service. 








HARBOURS, DOCKS, AND WATERWAYS IN 1916. 
No. I. 


Our notes on the progress of works in connection 
with “Harbours and Waterways in 1915” were 
somewhat meagre, and had reference for the most 
part to matters of secondary interest, so far as the 
Allied countries were concerned, for the reason that 
we were not at liberty to deal with many important 
works in which naval and military interests were in- 
volved. The following notes, relative to the year 1916, 
are still more restricted, in that practically all dock and 
harbour work of importance now or recently in 
progress in the Allied countries has some direct or 
indirect bearing on military or naval purposes. 


The Government and Dock and _Harbour Dues. 


An important question relating to the payment of 
dock and harbour dues and rates for ships employed 
in Government service has been the subject: of dis- 
cussion between the Treasury and other Government 
departments on the one side and the dock and 
harbour authorities on the other, since the commence- 
ment of the war. Under the Dock and Harbour 
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Clauses Act of 1847 and other Acts, Government 
vessels are exempted from doek and harbour dues. 
This has always been a sore point with the harbour 
authorities, but the peculiar conditions brought 
about by the war—whereby a very large proportion 
of the shipping traftic in certain ports, which in 
peace time is almost entirely commercial, came 
within the exempted category—raised the question 
to one of considerable financial importance to the 
authorities. The Government, in the course of the 
first two years of the war, made several offers of 
ex gratia payments, which were considered by the 
authorities concerned to be inadequate in certain 
respects. Finally, on December Ist, the matter 
was settled by the acceptance on behalf of the 
authorities of a revised offer made by the Treasury, 
which provides for the payment of port, harbour, and 
dock dues, &c., as follows :—For ships belonging to 
the Royal Navy, ships requisitioned for naval use 
as transports, mine sweepers, &c., and ships carrying 
munitions or naval and military stores : (a) 75 per cent. 
of the ordinary scale. where vessels have the use of 
berths in open or closed docks or at ot her quays or jetties 
in the port, and (b) nil, where use is not made of the 
facilities mentioned in (a). For requisitioned and 
prize ships carrying grain, sugar, meat, &c., and ships 
carrying coal for the Navy, 100 per cent. of all dues 
and charges. All specific services, such as graving 
dock charges, cranage, &c., will be paid at full rates, 
as well as dues on goods loaded or discharged. The 
terms of the agreement are retrospective to August, 
1914, and hold good for the duration of the war. 


The Port of London. 


The balance of revenue of the Port of London 
Authority for the year 1915-16 again shows a large 
increase over that of the preceding year, viz., 
£1,710,576, as compared with a previous net revenue 
of £1,359,816. Asum of £394,802 was spent on main- 
tenance, dredging. &c., and the payments on capital 
account totalled £697,657 during the vear. The 
congestion of traftic which obtained in the early 
months of the war, and even as late as the early part 
of 1916, has been overcome, and there is at present 
little delay in dealing with ships and goods. The 
completion of certain new works and improvements 
has provided additional accommodation in the 
port for about 600,000 tons of goods. This and the 
control of imports by the Government have done 
much to reduce the earlier state of congestion. 

The old entrance to the East India Import Dock, 
constructed about 100 years ago, has been widened 
and deepened. The dock can now be used by steamers 
of 8000 tons, whereas formerly, owing to its shape and 
dimensions, it was inaccessible to anything larger 
than a steamer of about 600 tons. The entrance 
lock has been widened from 48ft. to 80ft., and the 
sill lowered from 24ft. to 31ft. below Trinity High 
Water. The water level in the dock has also been 
raised. New sheds or extensions of existing sheds 
have been constructed recently at the London 
(Western) Docks, the West India Dock, and the 
South-West India Dock. 

The Royal Albert Dock south extension, which 
is estimated to cost about £2,000,000, is _ still 
unfinished, partly owing to the difficulty in ob- 
taining the machinery for the dock gates, &e. 
This work when completed will add about 65 acres 
to the water area of the Authority's docks. It had 
been intended that the dock should be ready for 
opening about the middle of 1916. Good progress 
has been made with the construction of the river 
jetty at Tilbury, but the provision of the large floating 
landing stage for ocean passenger traffic in the river 
at Tilbury is still in abevance owing to the war. 

Dredging operations have been seriously ham- 
pered during the year by the shortage of labour, 
and the quantity of material removed from the 
river reaches during the year ending March, 1916. 
viz., 1,384,046 cubic vards, is litthe more than half 
the quantity dealt with in’ the preceding vear. 
From the docks 998,334 cubic vards were dredged, 
as compared with 835,144 cubic yards in 1914-15. 


Liverpool. 

The Mersey Docks and Harbour Board has been 
forced, on account of the impossibility of obtaining 
sufficient labour, practically to suspend work on 
the Gladstone Dock and the new entrances. Sir 
Helenus Robinson, the chairman of the Board, in 
his annual statement made in December, said that 
negotiations with the Government were in progress 
for the employment of German prisoners on these 
works. The traffic congestion, which was so serious 
in the Liverpool docks in 1916, has been considerably 
relieved, and Sir Helenus stated that goods are 
now being removed from the quays without difficulty. 
Sixty thousand square yards of land adjoining the 
wool warehouse have been acquired by the Board 
for future extensions. For the year ended June 30th, 
1916, the tonnage using the port showed a decrease 
of 3,300,970 tons. 

During the year ending June 30th, 1916, 17,209,280 
tons of material were removed from the Mersey bar 
and sea channels, as against 14,619,140 tons for the 
preceding year. The Leviathan was responsible 
for 7,478,400 tons of the total. The total quantity 
of sand removed from the bar and channels since 
1890 now amounts to nearly 252 millions of tons. 





This huge total is in addition to the dredging carried 
out in docks, entrances, and alongside walls. 
The Board’s dredgers have also been engaged during 
the year in dredging operations in the Manchester 
Ship Canal. The westward extension of the revet- 
ment of Taylor’s Bank is still in progress, and the 
average height of the stone rubble is now 20ft. above 
sand level. The Dingle training bank at the year 
ending June 30th was roughly completed for a length 
of 3200ft. from its southern end, and now extends for 
a total length of 1630 yards. The minimum depth 
in the centre of the dredged channel through the bar 
has been maintained at an average of 28ft. below low- 
water datum. 


The Manchester Ship Canal. 


For the first time in its history the directors of the 
Manchester Ship Canal were able to declare a dividend 
on the ordinary shares of the company. The traftic 
receipts for the last financial year were £760,055, 
an increase of £103,000 over the figures for the 
preceding year. Although the amount of the dividend 
paid—} per cent. on the ordinary shares—is in 
itself very small, the event probably marks a turning- 
point in the history of the undertaking, which. in 
the past twenty-five years, has done so much for the 
trade of Manchester. 


The Forth and Clyde Canal Scheme. 


The project for the construction of a ship canal 
between the Forth and the Clyde, which was much 
discussed a few years ago, has been recently resus- 
citated, and is being energetically pushed by influ- 
ential men in Scotland. Its advocates at the moment 
are mainly business men, who, quite naturally, urge 
as one of the principal arguments in favour of the 
construction of such a canal the strategical advan- 
tages of a waterway for battleships between the 
two coasts. No official pronouncement on this 
aspect of the question has, however, been made 
since ante-bellum days. From the commercial stand- 
point there are undoubted advantages to be obtained 
from the construction of the canal, but they are not 
of such a magnitude as would offer the probability 
of an adequate financial return for the large expendi- 
ture which would be involved. The scheme now 
has probably a better chance of sympathetic con- 
sideration by the Government as a national under- 
taking than it ever had before the war. 


Heysham Harbour. 


Dredging on a considerable scale has been found 
necessary at the Midland Railway Company's harbour 
at Heysham, ever since it was opened for traftic 
in 1904, to prevent the waterway from becoming 
silted up. The sand groyne or breakwater which 
the company constructed a few vears ago from the 
entrance to the harbour to the deep water of Heysham 
Lake has had the desired result of reducing the 
amount of silting, but dredging has still to be carried 
out. The partial suspension of dredging operations 
in 1915 has, it is stated, resulted in a serious increase 
in the silting. 


South Wales. 


At Fishguard progress has been made during the 
year with the harbour works, but here, as in other 
cases where the works are not directly connected with 
war purposes, there has been shortage of labour 
and inevitable delay. The extension of the northern 
breakwater has been proceeded with; the work of 
constructing the new Goodwick breakwater is in 
progress, and the Irish Quay is being extended 
towards the Ocean Quay at the inner end of the 
North Breakwater. The North Breakwater, which 
when first designed was intended to be 1000ft. 
in length, has grown steadily seawards, and the 
latest decision of the Great Western Railway 
Company is to extend it to a total length of 3000ft. 
The structure is being strengthened and improved 
in several ways; “pell mell” concrete blocks 
and a concrete block apron are being laid along 
the outer face of the rubble mound, and at 
the same time the dimensions of the concrete block 
superstructure are being increased and a_ parapet 
added. 

Much interest has been aroused in South 
Wales and Monmouthshire by the commencement 
of a new shipbuilding undertaking at Chepstow, on 
the river Wye, under the name of the Standard 
Shipbuilding and Engineering Company. Ship and 
boat building on a small scale and bridge building 
has been carried on at Chepstow for the greater part of 
a century by the firm of E. Finch and Co. 
The works of this company and much adjoining land 
have been taken over by the new company, and a 
number of shipbuilding berths for vessels of from 
5000 tons to 12,000 tons are being constructed. 
The company proposes to build standardised types 
of ships of 5000 tons and upwards. The project 
is of special interest in that the tidal range at Chepstow 
is greater than at any other point in the United 
Kingdom, viz., about 50ft. At spring tides there 
is ample launching depth for large ships, while at 
low tide the river bed is almost dry. 

At Port Talbot the new works authorised by the 
Act of 1914, including the proposed new lock, break- 
water extension, and deepening of the entrance, are 
still in abeyance owing to dearth of labour. 





! 
Belfast. 


Works for the improvement of Belfast Harbour 
and its approaches are in a peculiar degree intimately 
bound up with the development and requirements 
of the great shipbuilding yards of Harland and 
Wolff, and Workman, Clark, and Co. Several 
extensions and improvements undertaken by the 
Harbour Board before the outbreak of war are now 
completed, or nearing completion, and the shipyards 
have made arrangements for extensions on a large 
scale. Belfast is fortunate in having ample space 
available for future shipyard extensions near the 
harbour entrance. Harland and Wolff, Limited, have 
acquired an additional 41 acres of land between the 
Queens-road and the new Musgrave channel. It is 
also stated that Workman, Clark and Co., Limited, 
are acquiring land for large building works on the 
County Antrim side of the river Lagan near the 
harbour entrance. In order to meet the needs of 
the shipbuilders, the Harbour Board commenced, 
before the outbreak of war, the removal of portions 
of East Twin Island, so as to widen the entrance to 
the harbour, and the construction of a new deep-water 
fitting-out wharf for the largest size of vessels. These 
works, involving an expenditure of about £100,000, 
are expected to be complete early this year. The 
new wharf or jetty will be 1140ft. in length, with 
fitting-out berths, having a minimum depth of 
35ft., on either sidecapable of accommodating 
the largest liners built at the Belfast yards. Space 
is reserved alongside the new line of bank of the ‘Twin 
Island for the construction of an even larger wharf. 


New York. 


The work of constructing the new series of shipping 
berths for the largest class of Atlantic liners, which 
was begun in 1914, has been considerably 
advanced during the past year. The berths are in 
the Hudson River, above Forty-fourth-street. The 
scheme as finally approved provides for the con- 
struction of eight piers, each about 1050ft. in length 
and 150ft. wide, the berths between being 360ft. wide. 
We described the construction of the great cofferdam 
within which the berths have been excavated, and 
the lower portions of the first four piers built, 
in our issue of August 27th, 1915. The sluice 
gates of the cofferdam were opened in June, 1916, to 
admit water, after which the work of building the 
superstructures of the piers and the removal of the 
cofferdam were proceeded with. The construction 
of the dam was commenced in April, 1914, and the 
area enclosed was about 5} acres. About 2,187,000 
cubic feet of rock have been blasted and excavated 
to form the berths, which have a depth of 44ft. below 
mean low-water level. Nearly two and = a-half 
million cubic feet of broken rock were used as backing 
for the steel sheet piling of the dam. 

The New York State Barge Canal—for 1000-ton 
barges, between the Hudson River and the Great 
Lakes—is expected to be ready for service about the 
end of this year. The Champlain canal section and 
the canal between Waterford and Oswego will be 
finished before the other portions of the waterway. 
This system of canals when completed will have a 
total length of about 790 miles of waterway, with 
57 locks. The whole of the lock machinery is to 
be worked by electric power. 


Chicago. 


What is stated to be the largest grain elevator 
and granary in the world is now being constructed 
for the Armour Grain Company at South Chicago. 
The storage capacity is 10,000,000 bushels, as com- 
pared with the 7,000,000 bushels of the Canadian 
Northern Railway Company’s silos at Port Arthur, 
hitherto the largest in the world. The working house 
of the Chicago store is to have a bin capacity of 
1,000,000 bushels, and will be able to receive and 
dispatch 360,000 bushels in 10 hours. The plant 
for discharging grain from ships is capable of dealing 
with 20,000 bushels per hour, while the arrangements 
for discharging grain from storage into barges on the 
river side have a capacity of 120,000 bushels per hour. 


U.S.A. Naval Docks. 


The new construction programme of the United 
States Navy Board for battleships and cruisers 
will make necessary considerable increases in wet 
and dry dock accommodation, both on the Pacific 
and Atlantic coasts. The fact that the passage 
through the Panama Canal cannot, under existing 
conditions, be relied upon at all times, has, no doubt, 
had its effect upon the building programme, and 
adequate dry docks must be provided on both sea- 
boards. Proposals are under consideration for the 
construction of at least three new dry docks of 
1000ft. or more in length, and for the enlargement of 
others. It is stated that one of the new naval 
docks will be in the Hawaiian area, one near San 
Francisco, and a third on the Atlantic seaboard. 


The Welland Canal. 


The work of constructing the new Welland ship 
canal, connecting lakes Erie and Ontario, is proceed- 
ing steadily, in spite of the shortage of labour and 
material. Work was commenced in 1913, and it is 
anticipated that the canal will be completed in 1919. 
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The canal will be 25 miles long, with seven locks, 
each having a lift of 464}ft., and large enough to 
accommodate vessels up to 800ft. long, with a draught 
of 25ft. The new waterway, which is estimated to 
cost £10,000,000, will form the third connecting 
link between the lakes named, and will afford shipping 
facilities on a far larger scale than is provided by 
the existing Welland Canal, which was reconstructed 
in 1872,eand is 26} miles long, with 25 locks, having 
a length of 270ft., breadth of 45ft., and a depth 
of 14ft. on the sills. The locks of the new canal 
will be 80ft. in width, with a depth of 30ft. over the 
sills. We published a brief description of the works 
in our issue of September 15th, 1916. 


Panama Canal. 


At the beginning of the year 1916 the Panama 
Canal was still closed to traffic, as the result of the 
slides in the Culebra Cut on September 18th and 
19th, 1915. It was not until April 17th, 1916, that 
the waterway was reopened to traffic, and then for 
several months on alternate days only, in order that 
dredging operations in the Cut should be interfered 
with as little as possible. Slides of rock material 
and boulders more or less severe have occurred at 
frequent intervals since September, 1915, and traffic 
was interrupted for short periods on several occasions 
subsequent to April, 1916, or passage was restricted 
to ships of small draught. ‘Thus traffic was suspended 
for a week early in September to vessels drawing 
more than 17ft. In January, 1916, Major-General 
Goethals, the governor of the Canal zone, issued a 
detailed memoir on the earth movements and slides 
in the Culebra Cut. The photographic illustrations 
contained in that paper show very clearly the extra- 
ordinary difficulties that the Canal authorities have 
had to deal with. General Goethals is hopeful that, 
in time, the risk of serious interference with traffic 
by slides will be reduced to an insignificant quantity, 
and that such movements as may take place will be 
dealt with by dredging and otherwise without 
recourse to the closing of the waterway. Following 
the slides of September, 1915, all suitable dredging 
craft were concentrated at work in the blocked 
sections and maintenance dredging in other sections 
of the Canal was reduced toa minimum. The dredged 
material removed monthly during the year has 
averaged about one and a-half million cubic yards. 
Between July, 1915, and June, 1916, the dredging 
at the bases of the east and west slides in Culebra 
Cut alone averaged 923,709 cubic yards per month, 
the bulk of this material being rock. 

Apart from the all-important matter of rock slides, 
the most interesting event in the Canal history of 
the year was the completion and opening of the new 
dry dock at Balboa, near the Pacific terminal. The 
dock is on the same scale as the largest locks on the 
Canal, and, like them, will accommodate the biggest 
ship afloat or likely to be constructed for some years 
to come. Its length is 1110ft. between gates, and 
it has a clear width of 110ft. at the entrance, with 
a depth of water of 41ft. 5in. over the blocks at 
mean high water. The dock can be pumped dry 
in two and a-half hours. On June 27th the Canal 
dredger Corozal was docked, but it was not until 
August 22nd, 1916, that the dock was opened for 
commercial use. 

During the year the coaling installations at Cristobal 

Atlantic terminus—and Balboa—Pacific terminus 

-were completed, and among the minor works 
brought into use for the first time is Pier No. 7 in 
the steamship berths at the Atlantic end of the 
Canal. This work was completed in September, 
and work is now in progress on Pier No. 6. 

The breakwater works in Limon Bay, Colon, at 
the Atlantic terminus, have escaped serious damage 
by storm during the year, and the whole of the 
temporary trestle work destroyed during the great 
storm of April, 1915, was replaced by August, 1916. 
The construction of the east or island breakwater, 
in connection with which the trestle is used, has 
made rapid progress during the year. The structure 
is of rubble, protected by concrete blocks. The mould- 
ing of all the blocks necessary for the work has now 
been completed. In January, 1916, it was decided 
to extend the east breakwater towards the shore 
by the addition of 1300ft., which will make its total 
length, when completed, about 6700ft. The width 
of entrance between the west and east piers remains, 
as originally planned, 2000ft. 

As a natural result of the Culebra slides the Canal 
traffic during the year has fallen below the level 
reached in the first year of working. During the 
year following the opening of the waterway to 
traffic—August 14th, 1915, to August 14th, 1916— 
1317 ships, of 4,596,644 tons, Canal measuremen‘, 
passed through. In the second year of working the 
corresponding figures were 780 vessels and 2,440,763 
tons. The maximum draught of vessels passing 
through the Canal during the first two years’ working 
was 29ft. 4in. 








_ THe largest quantity of radium ever received for test 
in one month by the United States Bureau of Standards 
was that for the month of October last. The total value 
for the month was £15,500. The aggregate value of the 
radium tested at the Bureau up to the present time is 
more than £200,000. 





ENGINEERING ORGANISATION. 

THE British manufacturing engineer does not lend 
himself readily to co-operation. He has always been 
an individualist, and it is difficult to get him to 
interest himself in organisation outside his own par- 
ticular business. It is not that heis less intelligent than 
his neighbours, but merely that he has been so prosper- 
ous in the past without organisation that he has been 
slow—very slow—to realise that without it his indus- 
try is doomed to extinction. It is not that manufac- 
turing engineers the world over are bad subjects for 
organisation, for the competitors of the British manu- 
facturing engineers in many other countries have for 
years been thoroughly organised for every conceivable 
purpose. That is because our competitors have had 
to fight for a footing in our markets, while we, until 
recently, have never shown any real disposition to 
defend them. Our prosperity in the past has led us 
into a fools’ paradise, and it has required the war to 
wake up our engineering firms to the insecurity of 
their position. 

But the British manufacturing engineer, if he has 
at last awakened to the fact that he must be properly 
organised, has merely got to the stage of rubbing his 
eyes and saying “‘ something must be done.’ This 
sapient remark meets with general approval, but it 
does not get us to business. For the manufacturer 
has not been able to determine what form that 
‘something ” shall take. It has merely resulted in 
the multiplying of the already too numerous associa- 
tions connected with the industry, and rendering 
confusion worse confounded. If the mere possession 
of many associations constitutes efficient organisation, 
then the British engineering industry is the best 
organised industry in the world. Unfortunately, 
quantity will not in itself effect anything. In fact, 
this multiplicity of associations has had the effect of 
splitting up the influence of the engineering industry 
in a well nigh hopeless manner. This is entirely the 
fault of the manufacturer himself. He has considered 
that it was unnecessary for him to display real interest 
in any association which did not have for its object 
either the fighting of labour battles or the arranging 
of prices. ‘To such he was prepared to pay consider- 
able sums of money, and he might be bored into 
subscribing to anything else that came along pro- 
vided that the subscription was small, and he was not 
asked to trouble himself further in the matter. 


ASSOCIATIONS BEFORE THE WAR. 


Let us run over the various types of organisations 
existing in the engineering industry before the war. 
First we have the professional institutions, half a 
dozen of them. Their functions are purely academical 
or very nearly so, and their objection to admitting that 
there is such a thing as British trade has always been 
as firmly fixed in their minds as in those of our Em- 
bassies and Legations. Then there are the employers’ 
federations and associations for dealing purely with 
labour questions, organisations which are essential, 
and have been ably conducted. They have done 
much valuable work, and have been well supported 
by the masters. Here again is a case where trade 
interests, except purely labour matters, have been 
entirely ignored. Thus, apart from a number of 
others to be dealt with later, we have had two distinct 
types of organisation in the engineering industry, both 
old established, both well supported, both with ample 
funds and with the machinery necessary for solving 
those all-important trade problems which must be 
solved if we are to survive as an engineering country. 
It is clear that if either our engineering institutions, 
or the Engineering Employers’ Federation, had 
realised how necessary it was that the industry should 
be organised for trade purposes, they could have done 
this work satisfactorily. But neither was “ con- 
stituted” for carrying out such work, and neither 
cared to alter its constitution for the purpose. 

THE BRITISH ENGINEERS’ ASSOCIATION. 

To fill this gap the British Engineers’ Association, 
now a powerful organisation, came into being un- 
obtrusively two years before the war. Its income in 
those days was extremely modest, and its backing 
at first very insignificant. There was no rush on the 
part of the manufacturers to support the only asso- 
ciation which was trying to get them together for the 
purpose of strengthening their failing markets, and 
placing the industry on a proper footing. ‘To quote 
from one of the earliest publications issued by this 
association, its object was “‘ to overcome by collective 
influence those obstacles to the engineering industry 
which cannot be overcome by the individual firm.” 
In the early days the association’s energies were 
directed mainly to investigating and facilitating 
business with foreign countries, but the Council soon 
decided that the root of those evils which were under- 
mining our trade lay at home, and that no association, 
or any other organisation, could hope to stop the 
leakage in British engineering trade in the foreign 
markets without first radically reorganising conditions 
at home. 

The fault lay with the Government, which would 
not support British traders, with the bankers who 
would not facilitate the financing of engineering con- 
tracts, with the shipping and railway companies, but 
lastly, and mainly, with the manufacturer himself, 





whose apathy as to general interests has been supreme, 
and who was so short-sighted as to believe that, 
because for years he had had the pick of the world’s 
markets, it was unnecessaryfor him to raise his hand 
to obtain his rights from the Government, the bankers, 
and the transport companies, or to lay his plans for a 
more efficient system of manufacturing. 

SECTIONAL ASSOCIATIONS. 

Apart from the organisations above referred to, 
the engineering industry have innumerable sectional 
associations. Sometimes firms are sectionalised in 
districts, as in the case of the North-West Engineering 
Employers’ Federation, the North-East Coast Engi- 
neering Trades Employers’ Association, the East of 
Scotland Association of Engineers and Ironfounders, 
and the Midland Employers’ Federation. Many of 
these are important, and all have served an extremely 
useful purpose as purely local concerns. Then again 
there are many other associations where the section- 
alisation is effected by trades, as, for instance, the 
British Electrical and Allied Manufacturers’ Associa- 
tion, and the Society of Motor Manufacturers and 
Traders, which have both done a great deal towards 
solving the difficulties of competition, and generally 
improving the trade conditions in their respective 
branches of the industry. Useful as such concerns 
undoubtedly are, they are neither wide enough in 
their range, nor sufficiently British in their composi- 
tion, to rank as national associations. Nor could 
they very well form a satisfactory entity in a central 
organisation, as they would constitute a weakening 
element in the ideal scheme for a really national 
organisation, in the British engineering industry. In 
like manner the innumerable little associations which 
have been got together solely for the purpose of main- 
taining prices and effecting co-operation between 
competitors, must be left out of the reckoning when 
dealing with the larger issues which the industry has 
to face. Thus, before the war the engineering 
industry was equipped with far more than the neces- 
sary number of organisations, each a water-tight 
compartment within itself, several of them, at all 
events, with great potentialities for good, but none 
pulling with the others, and several of them over- 
lapping. 

It is probable that if the whole of the money 
subscribed by the members to all these different 
concerns had been placed in one pool, it would have 
been sufficient to pay for the proper organisation of 
the engineering industry over and over again. It is 
to be presumed also that, among the various orga- 
nisers and staffs of existing associations there must 
be all the brain power that is necessary to carry 
through such an organisation on thorough and sound 
lines. One would have thought that the war would 
have drawn these organisations closer together, but, 
unfortunately, there is little sign of this so far. It 
has merely resulted in adding further to their 
number. 


THE CHAMBERS OF COMMERCE. 


Quite apart from the purely engineering associa- 
tions, however, there are others which profess, with 
or without reason, to have had a finger in the engi- 
neering pie, such, for instance, as the Chambers of 
Commerce. They, however, are essentially the 
watch dogs of the trade intermediary rather than of 
the producer, and cannot really claim to have done 
anything towards benefiting the engineering pro- 
ducer. Then, again, there are the various Parlia- 
mentary Associations, which profess to look after the 
interests of employers. It is difficult, however, to 
place one’s finger on any important legislative 
measure which such concerns have carried through. 
In any case, they and the Chambers of Commerce 
have shown themselves quite incapable in the past 
of preventing the manC legislative measures which 
have hampered the engineering industry so severely. 
No, if it is to succeed the engineering industry must 
rely on itself, and must place its associations in a 
position to use the whole weight of the industry in 
negotiating with the Government and any other body. 


ORGANISATIONS AND PROJECTS SINCE THE WAR. 


Having run through the various types of associa- 
tions which were in existence in pre-war days, it is 
well to consider the organisations which have come 
into being since then. The most definite and com- 
prehensive of these is certainly that known as the 
Manchester Scheme for ‘‘ the organisation of British 
Engineering Industry.” This had its birth at the 
Manchester Engineers’ Club, and was the outcome 
of elaborate study and many discussions by a group 
of engineers. Unlike those many other people who 
have been clamouring for “‘ something to be done,” 
they set themselves. if not actually to do it, to point 
clearly to something which ought to be done. ‘The 
result was that a wide and comprehensive programme 
was drawn up under which the whole of the engineer- 
ing industry was to be brought into line in one 
central organisation. ‘There were, of course, many 
critics of this scheme, as there always must be when 
an ambitious programme is outlined. Roughly 
speaking, the aims and objects of the Manchester 
project were those of the British Engineers’ Associa- 
tion, but on more elaborate lines. Such being the 
case. it was obvious from the start that these two 
concerns ought to join hands, This is now an accom- 














12 





THE ENGINEER 


Jan. 5,:1917 





a 
——— 


plished fact, as the Manchester organisation has 
become fused with the British Engineers’ Association. 
The admission of the adherents of the Manchester 
scheme to the British Engineers’ Association has been 
accountable for a considerable portion of the very 
rapid increase in members which has lately taken 
place in the latter. To bring about this fusion the 
British Engineers’ Association undertook to revise its 
Memorandum and Articles of Association so as to 
include the larger field of operations outlined in the 
Manchester document. As the Manchester scheme 
aimed at drawing together all who might claim to be 
interested in the engineering industry, except mer- 
chants and factors, it was necessary to arrange a 
means of admitting non-manufacturing members to 
the British Engineers’ Association, while providing 
that that organisation should remain primarily an 
association of manufacturers. 


THE SCOTTISH COMMITTEE. 


Since these two concerns have been fused an 
important Committee of Scottish engineers has been 
formed under the title of the ‘‘ Organisation of Iron, 
Steel, Engineering, Shipbuilding, and Allied In- 
dustries.”” This committee has drawn up an equally 
elaborate programme to that of the Manchester 
group. This was printed and reviewed in THE 
ENGINEER of December 15th. The dividing up of 
the engineering influence in the past has done more 
than anything else to weaken the cause of the industry, 
and the tendency towards multiplying associations 
which is now going on is greatly to be deplored 


FEDERATIONS OF ASSOCIATIONS. 


We now come to the most curious feature among 
the more recent organisations in the engineering 
industry, the so-called federations of associations, 
which are springing up all round us_ It is to be 
presumed that no sane man at the present day would 
deny that a federation of the associations in all the 
industries would be a very desirable thing. It is in 
fact essential to the prosperity of the country. At 
the same time it is an ideal which is immensely 
difficult of accomplishment. The fundamental diffi- 
culty lies in the fact that the materials out of which 
a federation is to be made are bad. The existing 
associations which it is desired to federate are con- 
stituted on many different lines; many overlap, 
and others clash in their work. While such is the 
case it is obvious that a real federation of associations 
is an utter impossibility. Until the various associa- 
tions are themselves brought into line on certain 
essential points of policy, any federation of them 
would merely be a federation in name without power 
and without really representative authority: It is 
clear too that no federation worthy of the name can 
be created without first consulting the associations 
themselves. 

Yet half a dozen concerns, styling themselves 
federations of associations, have sprung into being 
since the war. They have been started airily by a 
few prominent men who, at a lunch or dinner, have 
said, “‘ We are a federation of associations.” That 
is quite an easy thing to do, and it has been done 
several times. These are federations without mem- 
bers, souls without bodies. Of such were the schemes 
proposed by Mr. Taylor Peddie and others. They 
were to revolutionise the industrial world, they were 
to do everything, embrace everybody. 


THE “DUDLEY DOCKER SCHEME.” 


Then came what is generally known as the 
“Dudley Docker Scheme.” Here the kaleidoscope 
was set to work. The project started with a great 
flourish of trumpets. It was to be a group of a 
hundred leading engineering firms, who were each to 
put up a £1000. “ Money talks,”’ we were told, and it 
was said that this £100,000 was to talk loudly. The 
primary object was to combat the 50,000,000 dollar 
bank which had been started in the United States to 
buy up British stocks in foreign railways, when the 
war had impoverished the English holders. Thus the 
railway contracts which, while the shareholders were 
British, had come to this country would be diverted 
to America. If Mr. Docker’s scheme had provided 
something to combat this danger it would have done 
a most valuable service. It is true that it was a little 
difficult to see how £100,000 could fight a bank 
with just one hundred times that amount of capital, 
but still it might have constituted a beginning, and the 
scheme met withsome applause. Apparently, however, 
the programme was not sufficiently convincing, for 
the necessary hundred firms were not forthcoming 
until it was altered. Further prominent names were 
added by the absorption of those two still-born pro- 
jects above referred to, those of Mr. Taylor Peddie 
and Sir Charles Macara. Then it was for the first time 
that Mr. Docker’s scheme was given out to be a federa- 
tion of associations. It was no longer to be a purely 
engineering enterprise, and when the list of a hundred 
firms was published it was seen to contain the names 
not only of manufacturers outside the engineering 
industry, but also those of people and companies who 
were not manufacturers at all. As in the case of 
other so-called federations of associations, the Dudley 
Docker scheme changed from time to time its title 
as well as its constitution and its programme. It is 
now called the Federation of British Industries. The 





£1000 subscription has also been modified, and now 
stands at £100 a year, and this Federation admits as 
members both associations and individuals. 

Like all other ‘“ federations of associations,” Mr. 
Docker’s organisation has endeavoured to secure 
members in the engineering industry. In The Times 
recently appeared a letter which might lead one to 
suppose that it held a mandate from that industry. 
As, however, the Engineering Employers’ Federation, 
with its thousand members, the British Engineers’ 
Association, with more than half that number, and 
the Associations of Controlled Firms, with about 3000 
engineering firms, have not yet joined it, and others 
have definitely refused to do so, the Federation of 
British Industries cannot as yet be said to represent 
the engineering industry. Curiously enough, the 
British Electrical and Allied Manufacturers’ Associa- 
tion has definitely thrown in its lot with an opposition 
scheme to the Dudley Docker organisation, viz., the 
Empire Producers’ Organisation, which is primarily 
@ sugar association. 


ENGINEERING ASSOCIATIONS MUST COME TOGETHER, 


There is only one practical way to bring about a 
federation of associations in the proper sense of the 
word, and that is by the spontaneous,.movement of 
the associations concerned. THE ENGINEER is not 
directly concerned with associations outside the engi- 
neering industry, and so we need not deal further 
here with the question of federating the associations 
in the various industries. Certain it is, however, 
that the time has come when a far closer co-operation 
between associations in the engineering industry is 
imperative. In fact, until these bodies have been 
got into line, and have had a general shuffling of the 
cards, and a weeding out of unnecessary elements, it 
will be useless to hope for efficient organisation. 

We have a very powerful and representative 
Engineering Employers’ Federation, with its effective 
branch associations in the various districts, for 
dealing with labour matters. We have an enter- 
prising and rapidly growing organisation for dealing 
with the larger questions other than labour matters 
and price regulations, in the British Engineers’ 
Association. Let these two come together in the first 
instance, and unite their strength either by a close 
entente or amalgamation, and we shall have the 
beginning of that central organisation which is 
essential to the engineering industry, if we are to hold 
our own against the world after the war, and, above 
all, if the industry is to obtain that recognition and 
support from the Government to which it is entitled. 








OBITUARY. 


ARTHUR JAMES IRELAND 


WE regret to have to record the- death of Mr. 
Arthur James Ireland, manager of the Supply 
Department and Branch Offices of the British 
Thomson-Houston Co., Limited, of Rugby, and one 
of the pioneers of the electrical industry. Mr. Ireland 
was born in Northampton fifty-seven years ago. In 
1879 he went to America and subsequently joined the 
American Brush Co., of Akron, Ohio. While with 
that firm he installed a number of “ Brush” are 
lamp plants in various parts of the West and in 
Texas, and as this was in the early days of electric 
lighting, his experiences in the Western States were 
not only varied but often highly exciting. 

Leaving the Brush Company he became associated 
with the Thomson-Houston Co., of Llynn, Massa- 
chusetts, and when that company embarked on the 
introduction of its lighting system abroad, Mr. 
Ireland was appointed European expert to the 
Thomson-Houston International Company, which 
was engaged in carrying out various important 
contracts for are lighting plant on the Continent. 
It was while acting as its representative at Turin 
that he was summoned to England in 1885 to carry 
out work for Messrs. Laing, Wharton and Down, who 
had acquired the patent rights of the Thomson- 
Houston system in the United Kingdom. He was 
afterwards retained for some years on the staff of 
Messrs. Laing, Wharton and Down, acting as their 
chief engineer in connection with the installation 
of are lighting systems at various places, including 
the installations at the American Exhibition at 
Earl’s Court in 1887, and at the Italian Exhibition 
in 1888. While holding this position, too, he took 
an active interest in the pioneer installations of the 
Thomson-Houston are lighting at Taunton, Bath, 
Bristol, and other centres in the West of England, 
and had charge of the installation to provide the 
grounds and buildings of the Military Exhibition at 
Chelsea with electric light. He also carried out 
some of the early work at the stations and goods 
yards of the Midland Railway Company at St. Pancras, 
Leeds, Bradford, and Derby, and was responsible 
for some of the early -central station plants put 
down, such as those at Weybridge, Fareham, &c. 

In 1890 the contract for lighting the eastern 
portion of the City of London was awarded to the 
Laing, Wharton and Down Construction Syndicate, 
and Mr. Ireland had charge of all this work, embracing 
the erection of a temporary generating station at 
Wool Quay, and later he supervised the erection 


. 





of the first portion of the equipment of the Main 
Power House at Bankside, which was designed to 
furnish power to the whole of the City of London. 
He was also responsible for the complete installation 
of street are lighting throughout the eastern part of 
the City, and the extensive system of underground 
mains laid down in that area, as well as for numerous 
sub-stations which were erected to give a supply to 
private consumers. In 1894 the Laing, Wharton and 
Down Construction Syndicate was turned into the 
British Thomson-Houston, Limited, and while acting 
as chief engineer for the latter, Mr. Ireland carried 
out important central station work in different parts 
of the kingdom, as well as the electrification of 
tramways in Dublin and elsewhere. 

In 1896 the supply business of the British 
Thomson-Houston Co., Limited (the successor of the 
previous two companies), became so extensive that 
Mr. Ireland was given entire charge of this work, 
becoming later also the manager of the various 
branch offices of the company. Since then till his 
death he continued to control this department of 
the company’s business with uniform success. 

Mr. Ireland was widely known and respected in 
electrical and manufacturing circles in the United 
Kingdom. He was a man of strong character, and 
all of those who were associated with him, or had 
any extensive relations with him, were always struck 
by his honesty of purpose and great sincerity. He 
was of the best type of Englishman, and had the ability 
to get the best out of all those who worked under him, 
while still maintaining the most friendly relations 
with them. Not only his staff, but everyone who 
came in contact with him knew that his word could 
be absolutely depended upon. 


WILLIAM MACMILLAN. 


THE death took place at his house in Kelvinside, 
Glasgow, on December 23rd, of William MacMillan, 
who until he retired from active work some years 
ago had been identified—latterly as director—for the 
long period of forty-six years with the firm of A. and 
J. Inglis, Limited, shipbuilders and engineers, Point- 
house. 

Mr. MacMillan, who was in his 8Ist year, was one 
of the few remaining links with early Clyde ship- 
building, and of the capable men who made the 
Scottish river renowned for its products all over the 
world. He was born and educated in Greenock, 
and was trained as a ship constructor under his 
father, who for thirty years was manager to the firm 
of Tod and McGregor, of Partick, noted shipbuilders 
in their day. 

Having served his apprenticeship, and for some 
time thereafter been employed at Renfrew in the 
yard now occupied by Wm. Simons and Co., Limited, 
Mr. MacMillan received the appointment of manager 
to the firm of Lawrence Hill and Co., Inchgreen 
Shipyard, Port-Glasgow. In this position he developed 
marked ability both in the designing and construction 
of steamers, one of the vessels produced being the 
Tasmanian, to the order of the Inglis firm, who were 
not at that time builders of hulls. This ship proved 
so successful that when, in 1862, the Inglis firm added 
shipbuilding to its business, it invited Mr. MacMillan 
to organise and manage this new department at 
Pointhouse. Ever since, until his retirement, he was 
intimately associated with, and in no small degree 
responsible for, this firm’s growth and fortunes, and 
he was made a director on the business being con- 
verted into a limited liability concern over twenty 
years ago. 

Mr. MacMillan, in addition to his technical and 
administrative ability, knew shipbuilding thoroughly 
from its commercial side, and on him devolved largely 
the responsibility of estimating for and securing fresh 
work. In the scientific training and skill of Dr. John 
Inglis, Mr: MaecMillan’s work found its fitting comple- 
ment; many notable vessels for varied service 
being the result. While taking a keen interest in 
the subject. Mr. MacMillan took no prominent part 
in the public aspects of shipbuilding development, but 
from its inception in 1860 he was a member of the 
Institution of Engineers and Shipbuilders in Scotland, 
and was also a member of the Institution of Naval 
Architects. 


RONALD W. MURRAY. 


THE death is announced of Mr. Ronald W. Murray, 
managing director of the Avonside Engine Company, 
Fishponds, Bristol. Mr. Murray, who was well 
known and greatly respected in engineering circles, 
had been in ill-health for some years, but as recently 
as the Thursday before Christmas he was able to be 
in attendance at the works. On that day he left 
Bristol for Falmouth, where a change for the worse 
set in, and he died on Tuesday last. Mr. Murray 
was a North Countryman, and prior to entering 
business in Bristol had spent some time in the Argen- 


tine. 








Tue Ministry of Munitions has extended the prohibition 
as to dealing without a permit in specified war materials 
to second-hand railway material, including locomotives 
and wagons of all types, rails of all sections and types, 
chairs, fish-plates, fastenings, signal apparatus, sleepers 
and the like. 
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RAILWAY MATTERS. 





Tue death occurred last week of Mr. P. Lomas, the 
secretary of the Great Eastern Railway. 


THE sixtieth anniversary of the opening of the railway 
between Montreal and Toronto has recently been passed. 


THE new member for Derby, Sir William Collins, is 
the chairman of the Departmental Committee on Accidents 
to Railway Servants, which was sitting when war broke 
out. 

Tue Board of Trade inquiry into the fatal collision near 
Kirtlebridge, on the Caledonian Railway, was held by 
Colonel Pringle on the 29th ult. We have reason to 
believe that this is another case of drivers overrunning 
signals, ; 

NEGOTIATIONS are taking place between the Metropolitan 
Water Board and the Great Western Railway on the 
purchase by the company of 9} acres of the Board’s land 
at Battersea for £97,000. This is apparently for an 
extension of the railway company’s South Lambeth 
goods yard. 


THE obstruction at Galashiels on the North British 
Railway, referred to in this column of our issue of December 
29th, was so far removed that one line was opened for 
traffic on December 27th. A high embankment and 
retaining wall require securing before both running lines 
can be reopened. 

Tr is found in the United States that not only is economy 
effected by the use of the superheater and brick arch in 
locomotives, but, with shunting engines, by the use of 
power-operated reversing gear. Enginemen do not get 
tired so readily, and can therefore handle from 10 to 15 per 
cent. more cars a day. 

THE control by the State of the Irish railways began on 
the Ist inst. The Executive Committee in charge sits at 
the Irish Railway Clearing House. The chairman is Sir 


William Byrne, the Irish Under-Secretary ; the acting | 


chairman, Mr. E. A. Neale, the general manager of the 
Great Southern and Western ; and the secretary, Mr. J. 
Ingram, secretary of the Irish Railway Clearing House. 

AN official intimation has been made by the English 
and Welsh railway companies that the Irish railway and 
steamship companies require increased payments for 
traffic conveyed by these railways and steamships, and 
therefore certain through rates will be increased as from 
February Ist. 








NOTES AND MEMORANDA. 





THE number of motor vehicles registered in New York 
State has for the first time exceeded 300,000, says the 
Autocar. This totalis made up of 267,825 private cars, 
32,942 commercial vehicles, and 2456 dealers’ cars. 

In the course of an interview with a neutral journalist 
in Geneva, Prince von Buelow, former German Imperial 
Chancellor, is reported to have stated that since the 
beginning of the war Germany has built 225 submarines. 


Ir is reported in The Iron and Coal Trades Review that 
within 35 miles of Ottawa a remarkable deposit of 
molybdenite has been developed. The first shipment of 
ore was made in April, and since July Ist the shipments 
have averaged 250 tons a week of ore, containing about 
24 per cent. molybdenite. 


In any safety valve there are three factors which affect 
the rate of flow over the seat that are characteristics 
of the seat itself, namely, the vertical lift, the seat angle, 
and the contour of approach to the seat. The flat seat 
is adapted to open the largest area per unit of vertical 
lift and should be employed—other conditions being equal. 


Invar is a nickel steel containing about 36 per cent. 
nickel, together with about 0.5 per cent. each of carbon 
and manganese. Its most remarkable property, says 
the Iron and Steel Trades’ Review, is its extremely small 
thermal expansion at ordinary temperatures, owing to 
which quality it is now used for making steel tapes for 
precision measurements. Its mechanical properties are 
about as follows: Tensile strength, 50,000 to 85,000 Ib. 
per square inch ; elongation, 40 to 50 per cent.; reduction 
of area, 40 to 65 per cent.; and Brinell hardness, 160. 


In a recent issue of The Electrician some new facts 
which illustrate the great impetus given to the construction 
of electric steel furnaces are reported. Since the outbreak 
of war over 100 installations are known to have been put 
in, and the total number in the world now approaches 300, 
which is about twice the number existing in 1913. The 
United States is credited with constructing 50 last year 
and this country with 30 since the war began. Germany 


| is said to have produced 130,000 metric tons of electric 


It is added that the amount by which | 


the through rates will be increased will be apportioned | 


solely to the Irish companies and received by them. 
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THE Railway Executive Committee has issued two | 


notices to the public. The first is that from January Ist 
holders of season and traders’ tickets will be required to 
produce them in the same way as the holders of ordinary 
tickets. The other notice urges upon traders that, in 
the national interest, it is of the highest importance that 
all wagons should be liberated and placed for further 
service with the utmost expedition, as to allow wagons 
to remain under load is to enhance the difficulties of trans- 
port. 

Ir has been arranged that from the 2nd inst. all open 
wagons owned by the English railway companies shall be 
pooled, and that the two existing pools shall be amalgamated 
with the new pool into one large pool. This brings about 
45,000 more wagons into common use, among them being : 
London and South-Western, 10,000; London, Brighton 
and South Coast, 7800; Furness, 6300; North Stafford- 
shire, 5500 ; South-Eastern and Chatham, 4100 ; Cheshire 
Lines Committee, 3300; Hull and Barnsley, 3000; Taff 
Vale, 1600 ; and Cambrian, 1500. 

Ar the coroner's inquest on the five ballastmen killed 
on December 19th at Kiltimagh, on the Great Southern 
and Western Railway, it was stated by the driver and 
fireman of the ballast train that the distant signal was 
** off,” but they found the home signal ‘‘ on.”” The weight 
of the train carried them down the steep gradient, through 
the station, and into the goods train. The jury found— 
quoting from the Irish Times—that there was neglect, not 
yet defined, by some official or officials of the company, 
and exonerating the station-master and signalman from 
all blame. 

THE serious accident at Wigan on the morning of the 
19th ult. reminds one of the Wigan disaster of August 
2nd, 1873, when the West Coast tourist train was derailed 
and thirteen passengers killed. The prevailing opinion 
at the time was that the signalman moved the points 
whilst the train was passing over them, but the Board of 
Trade inspector came to the conclusion that the vehicles 
were derailed by oscillation when passing over the facing 
points. The accident led to the greater adoption of the 
facing point locking bar, invented by Livesey, Edwards 
and Jeffreys, and patented in 1867, which prevents points 
being moved when vehicles are on them. 


On Wednesday evening a disastrous accident occurred 
at Ratho, on the main Edinburgh to Glasgow line of the 
North British Railway. The 4.18 p.m. express train from 
Edinburgh to Glasgow, crowded with returning holiday 
makers, collided, according to present accounts, with a 
light engine near Ratho Station. The engine of the 
passenger train with its tender was derailed, and the 
leading passenger coach was wrecked. In this coach were 
many passengers, and among these the principal casualties 
resulting from the disaster took place. The casualties, as 
at present reported, amount to eleven killed and 43 injured, 
some very seriously. 

At Acton Wells Junction, on the North and South-West 
Junction Railway, over which the London and North- 
Western Broad-street-Richmond electrical services run, 
there is a junction with the Midland Railway. During the 
fog on the night of the 27th ult. the signalman had his 
junction made for the Midland Railway, when an electrical 
train approached. Whether the train had been incorrectly 
described to him, or whether it was a mistake on the part 
of the signalman, is immaterial, but the electric train 
ran on to the Midland rails. As these are not equipped 
for electric traction, there was no power, and the train 
pulled up; the lights went out too. Owing to the 
density of the fog, some considerable time elapsed before 
an engine could be found to draw the train back on to 
the North London metals. 


| makers this is not the case. 


steel in 1915, as compared with 90,000 in 1914, and Italy 
is also making large additions. 

THE progress made by electric driving in steelworks 
in America has been remarkable during the last ten years. 
In an article in the Electric Journal Mr. Brent Wiley 
points out that for a period of eight years prior to 1914 
the number of installations in American steelworks 
per year, totalling 33,750 horse-power, 
including 300 horse-power motors and larger. During 
the last two years the number of installations has increased 
very rapidly, including approximately 125 units, totalling 
265,000 horse-power, which represents an addition of more 
than 65 per cent. of the drives installed from 1906 to 1914. 


Ir is generally believed that the air pressure in pneumatic 
tires rises very considerably after a comparatively short 
run during hot weather; but according to a firm of tire 
During a hot day last summer 
this firm pumped up a set of tires to 80 lb. pressure, then 
allowed the car to stand in the hot sun, and subsequently 
drove it fast over both town and country roads. 
pressures were then tested again, and it was found that 
there was practically no increase of pressure. The 
statement is certainly contrary to general experience, 
burst tires being far more prevalent in hot than in cold 
weather. 


In an article on “Gun Firing and Silence Zones,” by 
E. Esclangon in Comptes Rendus, the author divides the 
sounds heard into three classes : A, those from the abrupt 
expansion of gases at the muzzle, or report proper ; 
B, the sounds arising from the aerial wake of a projectile 
at a speed exceeding that of sound: C, the explosions 
of projectiles. Near the front the three sets are all 
evidently perceived. Sounds in classes A and C are 
habitually heard at 30 kiloms. distance, but those of 
class B may be heard at 50, 100, and even 200 kiloms. 
It is pointed out that the source of these sounds is spread 
over a considerable length of the trajectory. 


In the earlier part of the war, considerable mystery 
surrounded the fate of the German cruiser Karlsruhe, 
which for several months was engaged in commerce 
destroying in the West Atlantic. Suddenly, the world 
ceased to hear anything about the Karlsruhe, although 
the British and French Governments made no announce- 
ment of her having been sunk. The question, says the 
Scientific American, has now been settled by the publica- 
tion of the War Diary of Captain Lieut. Aust, one of the 
surviving officers, who states that the Karlsruhe was blown 
up by an internal explosionon the evening of November 4th, 
1914, when she was a short distance from the north-eastern 
coast of South America. 


THE problem of close speed regulation of textile 
machinery is one which has engaged the attention of 
engineers and power users to an increasing extent during 
the last few years, but is still not fully appreciated. 
Uniform turning of the spindle is essential to the produc- 
tion of an even and lev’! yarn on the one hand, while in 
connection with weaving operations steadiness reduces 
the risk of broken threads and stoppages. The gain due 
to a reduction in speed variation of 3 per cent. does not 
at first sight seem a very important matter, but if the 
mean speed can be increased 3 per cent. without increasing 
the maximum speed, this is equivalent per week of 55 hours 
to a gain of 1 hour 39 minutes in actual time. 


OnE of the wireless sets employed by American airmen 
and with which the United States Signal Corps succeeded 
in communicating over a distance of 119 miles, from an 
aeroplane, weighs but 60 lb. The power is furnished by a 
generator, driven by a two-bladed propeller or fan, and 
developing 180 watts. Another form makes use of a 
self-exciting generator, which delivers an alternating 
current of 110 volts at a frequency of 500. Its total output 
is about one-quarter kilowatt. The set, complete, weighs 


about 45 lb., and it has covered a distance of over 140 
miles in the course of a flight at an elevation of 7000ft. 
The use of a fan-driven generator permits messages to be 
sent even after the engine has stopped, provided the air 





speed is maintained, 
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MISCELLANBA. 





A syNpDICATE of French-American capitalists is said 
to be establishing a company for the purpose of erecting 
electro-chemical works in the Telemarken district of 
Norway. 

THE United States Bureau of Fisheries of the Department 
of Commerce is investigating the value of shark skins 
for the manufacture of various kinds of leather. These 
skins are said to be very tough and durable and have a 
beautiful surface pattern. 


A company has been formed at Bergen with a capital 
of about 800,000 to 1,600,000 kr., to establish works for 
the manufacture of tanning extracts. Operations at 
the new works, which will be situated in the vicinity 
of Bergen, will be started in about a year’s time. 


A company will be formed very shortly in Christiania 
for the construction of electrically-propelled automobiles, 
says the Anglo-Norwegian Trade Journal. The develop- 
ment of the tourist travel in the western section of the 
country has been so rapid that quicker methods of travel 
have become a matter of necessity. 


A NEW coke oven plant has been erected at Youngstown, 
Ohio, for supplying the fuel necessary for the operation 
of a blast-furnace at the Youngstown Sheet and Tube 
Company’s works. The plant consists of four batteries 
of ovens, each battery being made up of fifty-one 124-ton 
ovens. The surplus gas from these batteries is piped to the 
adjoining steel plant and used as fuel in the heating 
furnaces, soaking pits, &c. In connection with the coke 
plant there is a Semet-Solvay benzol plant. A description 
of the plant appeared in a recent issue of the Iron Age. 


TxHeE Stadium for the College of the City of New York, 
which was recently completed, is a remarkable example of 
the use to which reinforced concrete can be applied with 
successful results. The seating capacity is 7000 and there 
is standing room for a further 3000. The athletic field 
consists of a level space, 270ft. by 460ft., containing a 
running track of one-fifth of a mile long, baseball, diamond 
and football fields. The seating accommodation is 
arranged as an amphitheatre with a covered corridor or 
colonnade extending the whole length and twenty rows of 
seats. The seats are 28in. wide and 16in. high. 


THE much exploited hydro-electric project .at the 
narrows of the Yadkin River in Stanley County, N.C., is 
now approaching a completed reality, after fifteen years of 
vicissitude and in the hands of the fourth interest that has 
undertaken its development, says the Engineering News. 
Here is rising a solid concrete dam about 1400ft. long, of 
217ft. maximum height and containing 525,000 cubic yards 
of concrete. This is claimed to be the highest dam of 
its type, and one of the largest in its concrete yardage. In 
the power house immediately below the dam there are 
being placed three 31,000 horse-power generating units 
out of an eventual four. 


A sumMARY of the war activities of Leeds University 
is given in the annual report. These include departmental 
work in connection with the manufacture of explosives ; 
testing high explosives produced in the Yorkshire district ; 
analysing coal-tar for toluene and benzene; advising 
regarding the shortage of chemical products and to the 
establishment of a national dyestuffs company ; researches 
in colour chemistry; manufacture of antiseptics and 
anesthetics, and preparation of bacterial culture medium ; 
testing metals for various Government departments ; 
testing varnishes used in shell manufacture; and the 
treatment of inquiries regarding British sources of 
minerals of economic value. 


WE rarely open an American periodical now without 
encountering some remarkable development of what is 
called ‘flood lighting.” The latest application of this 
system of illumination is to “ bobbies.’””’ We learn now 
that in St. Louis, the traffic-control policemen at busy 
crossings are being put “in the limelight’ by means of 
500-watt lamps in flood-lighting projectors, mounted 
high up on adjacent buildings, so that the constables 
can be plainly seen without dazzling them or the drivers 
of vehicles. We should imagine that there will be a 
rush on the part of the men for point duty. As an 
advertisement to attract recruits, at any rate, the idea is 
typical of Aimerican smartness. 

RECENT years have seen a considerable increase in 
industrial activity in Peru. On the whole, the textile 
industries have been the most successful, since cotton and 
wool are produced locally in quantities and qualities 
sufficient to ensure profitable results. The only other 
industries that have attained much importance include the 
manufacture of cotton-seed oil, soap, and cocaine. The 
cotton mills in Peru manufacture principally sailcloth, 
filter-press cloth, towels, and some other heavy goods. 
The total number of looms in operation is 1015, and the 
annual production is about 15,000,000 yards. The 
development of this industry will create a fairly good 
opening for cotton mill machinery. The woollen industry 
is also expected to expand. 

AccorDING to a recent issue of the Vyestnik Finansov, 
of Petrograd, the Russian Ministry of Communications has 
prepared a Bill, at the request of the Duma, for the 
*‘ notification of centres of water power from waterfalls, 
or stretches of water suitable for the supply of such centres 
of national or public importance.” Up to the present, 
says the Board of Trade Journal, Russian law has never 
provided for the utilisation of water power, except in the 
case of ordinary mills. Permits to make use of water 
power have been more in the nature of certificates that 
the Ministry of Communications considered that the 
proposed utilisation would not interfere with navigation, 
than of concessions. These certificates were only issued 
after consulting the loca] owners of water frontages, and 
thus the utilisation of water power depended entirely on 
the consent of private owners. The present Bill, without 
making any attempt to decide as to the ownership of 
water power,- proposes to empower the Government to 
declare any waterfall, or stretch of water capable of being 
used as a source of water power, as being of national 
importance, and to take possession of such source of power, 
either for direct Government use, or with a view to granting 
concessions for its use in industries which it is desirable to 


| foster. 
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BELT CONVEYOR COAL LOADING PLANT AT PORT KEMBLA, N.S.W. 


(For description see page 5) 














GENERAL VIEW OF JETTY FROM THE SHORE END OF SHORE-—BELT DISCHARGING ONTO OUTER BELT 
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TO CORRESPONDENTS. 


QP In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public and intended 
for insertion in this column, must in all cases be accompanied by a 
large envelope, levibly directed by the writer to himself, and stamped, in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions, 


BP All letters intended for insertion in THE ENGINEER or containin’ 
questions should be accompanied by the name and address of the writer, 





not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
We cannot undertake to return drawinys or manuscripts ; we must 


therefore request correspondents to keep cops. 
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1916—A Retrospect. 


Unper the conditions of the times the conventional 
divisions of the years have almost disappeared. War 
knows no calendar. It must be carried on without 
consideration of the passing of weeks and months. 
New Year’s Day to it is the same as any other day. 
The appointed task begun yesterday or the day before 
must be pressed forward without a passing thought of 
the almanac. Living as we all do in this atmosphere 
of war, though not engaged in its actual operations, 
we, too, notice less than in happier days the partition 
of the year by festivals and seasons. Twelve months 
have gone by, but we enter upon the thirteenth 
month, not so much as the first of a new year, as 
the thirtieth since the beginning of war. All of us 
will speak of these days hereafter, not by the names of 
the years, but as the “‘ Period of the War.” We used 
to look upon each cycle of twelve months as a mile- 
stones in the world’s progress towards a better 
state: the last three milestones are mingled into 
one. The war has amalgamated the divisions of 
time. Works begun twenty months or more ago, 
and now coming to fruition, are part of the war 
period ; they belong neither to 1914, 1915, nor 1916. 
They are contained within a cycle which began in 
an August many months ago, and will not be closed 
till Peace is signed. 

In such circumstances it is difficult to separate the 
greater events of the past year from all that preceded 
them. We cannot say of the spirit of organisation 
that is stirring the engineering trade, of the desire 
for scientific and industrial research, of the move- 
ment towards better workshop conditions, that they 
belong to 1916; they are the offspring of a period, 
not of a year. True, they have made advance during 
the past twelve months. The national scheme for 
research, for example, has taken on a more definite 
form. It is now controlled by a Government Depart- 
ment. Organisation, too, has become more concrete. 
A great Federation of British Industries has come 
into being, a powerful Scottish body has been founded, 
and the Manchester scheme has joined forces with 
the British Engineers’ Association. The advance 
in Welfare Work is shown by the increasing number 
of dining-rooms, rest-rooms, and first-aid rooms for 
the workers in munition factories. But the essence 
of these things is greater than the facts. That the 
manufacturers should have broken down the old 
barrier of individualism, and determined to unite 
for their general good, is a far more important matter 
than that Mr. Dudley Docker should have established 
a new Federation. The Federation is in a sense 
transitory, its methods must change with the times. 
Defects will reveal themselves that must be removed. 
But if the spirit of co-operative effort has really 
taken a firm hold of British manufacturers, then it 
will endure, and the best mechanism for putting 
it into action will be found. Research may be 
regarded in the same light. It is a noteworthy fact 
to be put to the credit of the year that the Govern- 
ment has promised a sum of at least one million 
pounds towards the expenses of industrial and scien- 
tific investigations. But that grant is of far less 


moment than the fact that the nation has waked 
to the knowledge that it lives and moves and 
has its being by science, that science is at the back 
of everything, that without science, pure and applied, 
we must gradually sink from one of the greatest 





pioneering countries of the world into a real nation 
of shopkeepers selling other people's wares. In 
like manner the movement towards better workshop 
conditions has far more in it than the mere building 
of comfortable quarters for working men and women. 
It means a realisation that the lives of artisans are 
at least as important as their work. There may be 
differences of opinion as to the means of putting the 
new sentiment into operation. There are those 
amongst employers who hold that a grandmotherly 
Government weakens the character of its people, 
and there are those amongst the workers who protest 
against outside meddling with “their own lives.” 
Such details are of small moment compared with 
the broad fact that the nation is looking towards 
the time when the poorer classes of the community 
shall live in better surroundings. All these things, 
and they are but a few samples from many, are the 
evidences of an aspiring spirit. The nation does not 
wish to go back to the condition in which it was 
before the war. The war is to be the climax of 
an epoch ; a new epoch, better in every way, is to 
begin when thoughts can be turned from the horrors 
of conflict to the duties of peace. 

The historian of the British people, J. R. Green, 
held that wars had little effect upon social changes. 
One only, the century-long struggle with France, 
he thought, if we remember aright, had touched 
European life in any important way, and its effects 
were “ simply evil.” Were he alive to-day he would 
modify that dictum. The calamity of the present 
war will, we have faith to believe, be transitory. 
France, Britain, Belgium, Italy, nay, even Germany 
herself, will be better for the sacrifices they are suffer- 
ing. The new Europe will be a cleaner, healthier, 
saner Europe than the old, with higher ambitions, 
and a better goal for its endeavours. 

Like many a year before it, 1916 was stained with 
industrial trouble, made doubly shameful by the 
conditions. But heartily as we deplore these out- 
breaks, we must not lose a fair sense of proportion. 
England, Scotland, Wales, Ireland have all witnessed 
strikes, but on the whole the four nations have worked 
well and honestly, and their artisans have not been 
the last to offer their lives for their country. Statistics 
are wanting, but we venture to prophesy that when 
the full truth is known it will be found that the 
percentage of recalcitrants is small in comparison 
with the millions who carry on day by day and night 
by night the ceaseless work of feeding the guns. The 
colossal outputs recorded could never have been 
attained if the dislocation of industry had been more 
than local and temporary. It is true that in many, 
in most cases, peace has been secured only at a price, 
but we must remember that the attitude of mind 
of the workman was produced by past actions, and 
that he finds it as hard to change it as those in a 
different sphere of life find it difficult to give up 
amenities and habits to which many years of use 
have accustomed them. Human nature is_ not 
made, and cannot be unmade in a day. Having so 
much in their power, it is perhaps more remarkable 
that the working classes have not demanded more, 
than that they have demanded so much. Deep 
down in all, save in the worst, who form but a small 
minority, there are feelings of patriotism and sacrifice 
as great as may be found in any other class of the 
community. The engineer does not condemn a 
machine because it. fails to reach 100 per cent. 
efficiency. He recognises that such an ideal is 
unattainable, and is proud and satisfied if he can win 
one or two more per cent. from the lost portion. 
Labour regarded as a whole is a_ vast machine, 
and to it, whether in war or peace, one must apply 
similar principles. In saying this we do not wish it 
to be thought that we condone even in the slightest 
measure the disturbances that have occurred. Every 
one of them breaks a promise made by the unions, 
and every one of them must be condemned in the 
strongest terms. It is no small matter that disputes 
during the year amounted in number to over five 
hundred, and that two million and a-half working 
days were lost. The mere statement is sufficient 
indictment of those responsible. The most serious, 
although an actual stoppage of work was prevented, 
was the disturbance in the South Wales coalfield. 
Five counties were involved, and very serious results 
were only avoided by the Government putting the 
control of the mines of the district into the hands of 
the Board of Trade. 

In spite of all these troubles, the output of munitions 
reached an enormous figure, as may be judged from 
the following particulars :—Let us take two sizes 
alone as examples, the 4.5in. field howitzer, and the 
heavy howitzer, that is, all pieces above 6in. diameter 
At the end of November last the production of shell 
for these guns was, for the first, forty-six times 
greater than in June, 1915, and for the second, three 
hundred and twenty-three times as great. Put 
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in another way, we are turning out in eight days as 
many shell for field howitzers as we did in the first 
twelve months of the war, and for the heavy guns 
in a little over a day we are making as much as 
were made in a year. It must be admitted that 
these ratios do not convey any very definite con- 
ception, because we do not know how many shells 
of the different sizes were turned out in June, 1915, 
but if we recall that a great effort was already being 
made at that time, some faint conception will be 
obtained of what the figures signify. The position 
with regard to heavy and light guns is equally 
satisfactory. The output of machine guns, for 
example, is over four times as great as a year ago. 
Explosives have kept pace with guns and _ shot. 
For every ton of explosives used in September, 
1914, 350 tons were employed in July, 1915, 
and between 11,000 and 12,000 in July, 1916. 
These magnificent results could not have been 
achieved without the Ministry of Munitions. That 
office has continued to expand both by the enlarge- 
ment of existing departments and the creation of 
new ones. More space for the ever-increasing staff 
has had to be taken, and more will yet be required. 
Some lack of efficiency in so huge a * business ” is 
inevitable, but if we judge by results the work as a 
whole has been well done. We may add that the 
Ministry now controls no less than 4623 works. 
Before we conclude this brief generai review, and 
refer our readers to the articles published below and 
on other pages, in which are recorded in detail some 
of the leading events of the year, let us glance for 
one moment at the future, as we see it dimly reflected 
in the immediate past. We have noticed already 
that employers in every part of the kingdom are 
moved by a new spirit of co-operation. They will 
not fail in the future, as they have so often failed 
hitherto, because they would not unite for common 
action. They are determined not only to safeguard 
their interests at home, but to see that their interests 
in foreign markets are not jeopardised by supineness. 
But markets depend upon more than commerical organi- 
sation. No market can be retained if the prices asked 
are higher than those asked by competitors, and hence 
it comes about that we must look for improvement to 


the manufacturer as much as to the merchant. Can 
the maker reduce his manufacturing costs? That is 


one of the vital questions which is exercising the 
minds of all. The answer is an unhesitating affirma- 
tive. But he cannot do it without the collaboration 
of labour. Costs have been kept high in this country 
hitherto by two causes, one of which is wholly attri- 
butable to the men, and the other partially so. The 
first, of course, is restriction of output, and the second 
regulations as to the use of machinery. Both 
were foresworn by the engineering unions in 1897, and 
again in 1907, in formal agreements, but neither has 
been wholly given up. This is not the place to 
discuss whether the unions are responsible or not. 
The fact certainly remains that output has been 
checked because workmen held false economic 
principles. That employers are wholly blameless 
we do not contend: many of them have made 
serious blunders, and many of them have been less 
progressive than they ought to have been. Let us 
candidly admit that there have been faults on both 
sides, and set ourselves resolutely to wipe them out 
as rapidly as may be. “Increased production ” 
must be the manufacturers’ watchword for the 
future. There is no way to attain it, and at the 
same time to satisfy labour’s demands for higher 
wages, save by some system of payment by results. 
Profit-sharing holds out, we become more and more 
convinced, no prospect of success in more than a few 
special industries, and it is on some form of piece- 
work that we must depend. For ourselves, as our 
readers well know, we believe that the Premium 
Bonus System of paying wages is the most promising. 
It offers great inducements to the men, and develops 
a keenness which, experience shows, reacts upon 
employers. In his desire to make a good bonus, the 
workman insists on his machines and_ handling 
appliances being kept up to the mark. 

Towards the end of the year the old Government 
went out of power, and a new one came in. It is 
remarkable for the fact that business men, without 
previous parliamentary training, have been given 
portfolios, and because four new ministries have 
been created—one for food, which may be regarded 
as a temporary office; one for shipping, which is 
engaged in mieeting the demand for an accelerated 
commercial shipbuilding programme; one for the 
air, and one for labour. ‘he last two will certainly 
be found in all future Cabinets. The new Govern- 
ment has entered upon its duties with all the energy 
that is associated with new brooms: we can only 
hope that none of it may evaporate before the war 
is brought to a triumphant conclusion. 








RAILWAYS IN 1916. 

WHILST there was very little railway engineering 
work to report during 1915, there is still less for 1916. 
But if transportation be a science, then it comes 
in the field of engineering. That being so, much can 
be said as to what has been done during the past 
year in transportation engineering as related to 
railways. 

One result of the control of the railways by the 
Government is that there are no traffic returns, 
and, consequently, it is not possible for the public 
to know what volume of traffic is being carried by 
the railways. This information only  percolates 
through at the annual meetings of the various 
railway companies when the chairmen, with justifiabie 
pride, tell the shareholders what good services 
their property has rendered. As vet we are not in 
a position to say in detail what has been achieved 
during the past year, but it is common knowledge 
that there was considerably more traffic during 1916 
than during 1915. In order to appreciate what has 
been done in railway transportation during the past 
twelve months we must go by what was done during 
1915—as related by the various chairmen at the 
annual meetings in February last—and bear in mind 
that greater results were achieved in 1916. 

Taking commercial merchandise alone, and ex- 
cluding altogether everything that was carried for 
the naval and military authorities, the Great Central 
recorded an increase in value of traflic of £81,000 
over 1914. The Midland carried, in 1915, 3,749,844 
tons of collected and delivered traffic, as against 
3,467,491 tons in 1914, and. to London and beyond, 
5,667,443 tons of coal, an increase of 846,319 tons. 
The London and North-Western carried over one 
million more tons than in 1913, and dealt with the 
largest gross traffic in any year in the history of the 
company. The Great Western handled an enorinous 
volume of traffic, greatly in excess of normal times ; 
the Lancashire and Yorkshire reported a _ record 
traffic, and the Furness *‘ one of the largest on record,” 
while the South-Eastern and Chatham claims that 
it is now one of the * heavy ” companies and can no 
longer be considered a purely passenger line. 


Proposed Capital Expenditure in 1916. 


The forty-four principal railway companies in the 
United Kingdom proposed, according to their annual 
reports for the year 1915, to spend £4,437,607 on 
capital account during 1916. Of this sum the eleven 
biggest English companies accounted for £3,542,891, 
the ten smaller English companies for £213,686, 
the Welsh for £202,000, the Scottish for £408,400, 


and the Irish for £70,630. Among the items for 
which these sums were required were : Great Central 
£113.100 on works, and £28,800 on wagons. Great 
Eastern: works £56,800, docks £10,300. Great 
Northern: works £242,300. Great Western: works 
£339,000, rolling stock £100,000. Lancashire and 
Yorkshire: works £159,500, rolling stock £10,700, 


electric power stations £28.400. London and North- 
Western: works £272,000, electric trains £227,000, 
electric power stations £232,000. London and South- 
Western: enlargement of Waterloo Station £93,000, 
electrification £40,000, electric power stations £76,000. 
London, Brighton and South Coast: electrification 
£100,963, rolling stock £407,737. Midland: King’s 
Dock Lines, Swansea, £34,900, Bradford Through 
Lines £20,700. North-Eastern : works £86,000, docks 


£114,000. North London: electrification, sub- 
stations, &c., £45,200. Caledonian: new engine 
shed, St. Rollox, £21,500. North British: docks, 


&e., £70.900. From the above list it wil! be seen that 
most of the capital expenditure was to be on electrifi- 
eation and rolling stock. For the Jatter the 44 
companies proposed to spend, in the aggregate, 
£960,207, or 21.6 per cent. of the £4,437,607. 


New Works. 


Very little work on new railway, widenings, &c., 
was done during the past vear. Labour and material 
were scarce and dear. The rate of interest on the 
capital necessary was prohibitive. In speaking of 
interest it may be remarked that no official announce- 
ment has vet been made as to the payment by the 
State of the interest on the capital expended on those 
works now brought into use that were not open in 
1913, the year that gauges the net receipts payable 
to the companies. That the Government does not 
encourage new work may be judged by the following 
question asked in the House just before the Easter 
recess, and its reply: Colonel Norton Griffiths 
asked the President of the Board of Trade how many 
men were then engaged on the widening of the London 
and North-Western Railway between Chalk Farm 
and Willesden, and on the construction of the Enfield 
and Stevenage Loop new railway of the Great Northern 
Company; and whether, in view of the urgent 
requirements of the class of men engaged thereon, 
he had approached the directors of the railway 
companies with a view to the stoppage of the work 
during the continuance of the war. The Parlia- 
mentary Secretary to the Ministry of Munitions 
replied to both questions, and said that the number 
of men employed on these works had been reduced 
from several thousands at the commencement of 





the war to 570. The railway companies had been 
asked to assist in a further reduction. 

On the Chalk Farm widening of the London and 
North-Western Company, work in connection with 
the fly-over and burrowing junctions is being pro- 
ceeded with, and a certain amount of the cut and 
cover work has been done. The two new cast iron 
lined tunnels under Primrose Hill are now nearing 
completion, but not much progress has been made 
with the widening from Primrose Hill tunnel to 
Kilburn. The enlargement of the same company’s 
station at Nuneaton, including new station buildings, 
additional platforms and lines, is practically complete. 

Progress with the various works on the Great 
Western has necessarily been very slow, but we notice 
that the roofing over the extension of Paddington 
station is completed. No. 11 platform line has been 
in use for a long time, but Nos. 9 and 10, although the 
track and platforms are finished, have not been 
coupled up. The two new works of the Midland 
Company, named above, are in abeyance, and little 
progress has been made with any new lines on the 
Great Northern. 

The Great Central has probably done more new 
work than any company. This is no doubt due to the 
large mineral traffic it carries, traffic that is of vital 
importance just now. The Barnetby to Brocklesby 
widening, which is situated on the company’s main 
line to Grimsby and Immingham, and extends from 
Wrawby Junction—the point where the routes from 
Doncaster, Gainsborough, and Lincoln converge 
to Brocklesby, a distance of about 5} miles, has been 
completed, and the last portion of the widening lying 
between Wrawby Junction and Barnetby Station 
was opened for traffic in May last, the other part of 
the work having been previously opened and brought 
into use. The Keadby Deviation Railway, which is 
on the Doncaster to Grimsby and Immingham route, 
and is about 2} miles in length, was opened for traffic 
on May 2lIst last. This deviation lies alongside the 
old line, and to the north side of it. The principal 
feature is the new bridge over the river Trent, for the 
construction of which the deviation railway was 
carried out, the old bridge having become unsuitable 
for the present-day traftic. The new bridge consists 
of five spans, two of 140ft., one of 70ft., and one of 
40ft., and a lifting span of 160ft. The lifting span 
is built on the Scherzer principle, and weighs about 
3000 tons, and is the heaviest rolling lift bridge of its 
type in Europe. In addition to carrying the two 
lines of railway over the river, the bridge provides for 
a public road 20ft. wide connecting the two banks of 
the river Trent, and being the only roadway across 
the Trent between the Humber and Gainsborough 
supplies a long-felt want in the district. There were 
two stations on the old portion of the line which is 
now out of use, one on each side of the river. These 
have been replaced by the new Althorpe, for Keadby 
Gunness and Burringham station, situated on the 
west side of the river, to which, of course, road access 
now exists from either side of the river. The widen- 
ing of the same company’s main line on the Doncaster 
to Grimsby and Immingham route between Bentley 


Junction—about 2 miles east of Doncaster— and 
Thorne Junction, a distance of about 8 miles, is 
rapidly approaching completion. Five and a-half 


miles of the widening lying between Bentley Junction 
and Stainforth station have already been opened for 
traffic, and the remainder will shortly be brought 
into use. . 

During the past year the permanent way both 
in Waterloo Station and outside was _practi- 
cally completed, together with the bulk of the 
necessary signalling. The steel work for the main 
roofing, with the exception of a few minor details, 
was erected, and considerable progress was made 
with the covering, and the old roofing was removed so 
far as proposed in the general scheme. Three addi- 
tional platforms-——Nos. 12, 13, and 14—-were con- 
structed and brought into use, and a loading dock was 
built. A further section of the general offices has 
been completed and is now in use. The building of 
the remaining portion of the administrative block of 
offices has been begun. 

Practically only two new railways were under 
construction during the vear. One of these is that 
of the Mansfield Railway Company. This railway 
connects the Great Central main line at Kirkby, 
12 miles north of Nottingham, with the same com- 
pany’s Chesterfield and Lincoln branch—formerly 
the Lancashire, Derbyshire and East Coast Railway 
a distance of 11 miles. forming the base of a triangle, 
of which a point near Chesterfield, 10 miles or so 
north of Kirkby, is the apex. The railway runs 
through a valuable coalfield, containing, among 
others, the Mansfield, Rufford and Clipstone collieries 
The line has been opened for some time for mineral 
traffic, and is now being signalled and suitably 
arranged for passenger traffic, with stations at 
Kirkby, Sutton and Mansfield. It will, we believe, 
be the first steam-worked railway to be equipped at 
every signal-box with track circuits. The inspection 
by the Board of Trade took place on the 3rd inst , 
but it does not follow that passenger traffic will 
follow. 

The other new railway, the Gowdall and Braithwell 
Railway, has been jointly constructed by the Hull 
and Barnsley and the Great Central companies. It 
runs from Gowdall on the Hull and Barnsley main 
line to Braithwell, where it joins a joint line of the 
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Midland and Great Central companies, and continues 
southwards to Dinnington Colliery, as a line jointly 
owned by the Hull and Barnsley, the Great Central, 
and the Midland Companies. The length of main line 
is 21m. 29 ch., and the various branches bring the 
total length to 25 m. 58 ch. The line was opened for 
goods and mineral traffic on May Ist, but the com- 
pletion of the stations for passenger traffic is post- 
poned until after the war. 


Locomotives. 


Little was done in 1916 in designing new engines. 
Most of the companies were content to devote 
whatever energy there was to spare to renewals and 
maintenance. During the year the London and 
North-Western Company built a few locomotives 
and put into traffic ten engines of the ‘“‘ Claughton ”’ 
type. The Great Northern completed the construc- 
tion of some 2-6-0 express goods engines of the 
1640 type, material for the construction of which 
was in hand at the commencement of the war. The 
conversion of existing engines from saturated to 
superheated steam was also carried on. 

On the Caledonian the most important development 
introduced during the past vear was a 4—6—0 passenger 
engine with outside cylinders. For thirty years all 
that company’s main line passenger engines, including 
the six-coupled classes, have been built with inside 
cylinders, and this new type is the first to embody 
an important departure from that practice. There 
will, when completed, be six engines of this class, 
which, though not a large number, is sufficient for 
present requirements. The cylinders are 20in. diameter 
with a stroke of 26in., while the coupled wheels are 
6ft. lin. diameter. The heavy work the engines are in- 
tended to perform is justification for the reduction in the 
size of the coupled wheels from the standard diameter 
of 6ft. 6in. The boiler has a heating surface of 
2018 square feet, with a grate area of 26 square feet. 
The Robinson superheater is fitted with snifting 
valves opening to the saturated steam side of the 
steam collector. By-pass valves connect the 
ends of the cylinders when running without steam. 
The design of the tender is a reversion to the six- 
wheeled type, the economy in water effected by the 
use of the superheater rendering the carriage of as 
much as 5000 gallons unnecessary, and with the water 
capacity reduced to 4200 gallons there is no actual 
need for a bogie tender. 

Some engines of two new types designed during 
1915 by Mr. Peter Drummond, the locomotive 
superintendent, and built by the North British 
Locomotive Company, Limited, were delivered to 
the Glasgow and South-Western. The first type 
consists of 2-6-0 passenger engines with six-wheeled 
tenders. The cylinders are 19}in. diameter by 26in. 
stroke, and the coupled wheels are 5ft. diameter. 
They are fitted with the Robinson superheater. The 
others are 0-6-2 tank engines of a total weight in 
working order of 65 tons. This is a new wheel type 
for the Glasgow and South-Western. 

The Highland received from R. and W. Hawthorn, 
Leslie and Co., Limited, two 4-4-0 six-wheeled 
tender engines. They have outside cylinders, 20in. 
diameter by 26in. stroke, and coupled wheels of 
6ft. 3in. diameter, and are equipped with the Robinson 
superheater. 

- The Great Southern and Western of Ireland 
turned out from its Inchicore shops a new 4-6-0 
express passenger engine. It has four cylinders 14in. 
diameter by 26in stroke, and coupled wheels of 6ft. 7in. 
diameter. It is fitted with the Robinson superheater. 

Mr. W. H. Morton, the locomotive engineer of 
the Midland Great Western of Ireland, rebuilt one 
of the 4-4-0 passenger engines designed by his 
predecessor, Mr. Cusack, and fitted it with an 18 
element superheater. 

Whilst the Great Eastern is a Westinghouse brake 
line, it has been found necessary to equip that 
company’s goods engines with the vacuum brake— 
see THE ENGINEER, October 6th, 1916, page 301. 
Since the vacuum is the only brake used by British 
railways on goods rolling stock, so long as the 
Great Eastern had no vacuum-fitted engines the 
benefits of braked goods vehicles were not experienced. 


Rolling Stock. 


New work in carriage building was even less than 
in the locomotive department. Beyond the con- 
struction of some ambulance trains, the only novelty 
would appear to be the new development by the 
Great Northern of Mr. Gresley’s invention of twin 
coaches. Some hundreds of the Great Northern six- 
wheeled carriages have been converted, as described 
in the Supplement to THE ENGINEER of November 
28th, 1913, into multiple bogie sets, as many as 
five bodies being carried on six bogies. Mr. Gresley 
has now constructed some main line coaches of this 
type, and in THE ENGINEER of November 10th, 1916, 
we described how two bodies, each 49ft. 3in. long, 
were carried on three bogies, making an articulated 
coach 101ft. 6in. long over the buffers, with a maxi- 
mum wheel base of 33ft., which suits the length of 
the facing point locking bars. An item of importance 
is that the weight is reduced by 10 per cent.; a 
consideration when it is remembered that many 
express trains have weighed over 400 tons behind 
the tender. A few additional vehicles of this type 


are now under construction. 





Locomotive Coaling Plants. 


On November 12th, 1912, Mr. C. J. Bowen Cooke, 
the chief mechanical engineer, London and North- 
Western Railway, read a paper at the Institution 
of Civil Engineers on the “ Mechanical Handling of 
Coal for British Locomotives,’ which was descriptive 
of the plant installed at Crewe. Since then, coal- 
handling plants have been installed at the London 
and North-Western engine sheds at Edge Hill and 
Camden. One at Carlisle has just been completed. 
These plants have proved invaluable ; not only do 
they effect an actual saving in the money spent 
in coaling engines, but the time taken is reduced to 
a minimum, and therefore the company is able to 
work with shorter margins and make better use of the 
engine power. 

The North-Eastern has also installed a _ coal- 
handling plant at its Dairycoates shed, Hull—see 
THE ENGINEER, October 13th, 1916, page 331. 


Electrification of Railways. 


The equipment of the London, Brighton and South 
Coast Company’s line between Balham and Wallington, 
vid Norwood and West Croydon, is progressing slowly, 
being much hampered by existing conditions. The 
electrical services already in use have given the 
greatest satisfaction and are performing wonders 
in carrying the public, besides being most satisfactory 
from a financial and technical point of view. 

Details of the electrification scheme for the 
suburban lines of the London and South-Western 
Railway were given in THE ENGINEER, of September 
24th, October Ist and 8th, 1915. The line from 
Waterloo to Wimbledom, vid East Putney, was opened 
during the year 1915, the Kingston ‘‘ roundabout ”’ 
and the Shepperton branch on January 30th, 1916, 
the Barnes and Chiswick line on March 12th, the 
Hampton Court line on June 18th, and from Hampton 
Court Junction to Claygate on November 20th. 
The last saw the completion of all the electrification 
to be done at present. One feature of the new 
electrical services is that the trains start from the 
terminus at regular intervals, and make their calls 
at the intermediate stations at regular intervals also. 

The electrification scheme of the London and 
North-Western Railway was described, with a map, 
on page 644 of THE ENGINEER of December 20th, 
1912. The first portion to be completed was between 
Willesden and Earl’s Court, and this was opened on 
May Ist, 1914. On October Ist last the portion on 
the North London line from Broad-street, vid West 
Hampstead, to Richmond and Kew Bridge, was 
opened. Trial runs between Willesden and Watford 
are now being made with ‘ Bakerloo ’’ coaches, and 
the new electrical services between Elephant and 
Castle and Watford will probably be opened on 
March Ist. 

The Lancashire and Yorkshire Company opened its 
electrical service between Manchester and Bury, vid 
Prestwich, and vid Clifton Junction, on April 17th. 
The work was described in THE ENGINEER of January 
14th et seq. 

It will be convenient to notice here, and dispose of, 
two electrification schemes abroad. The first is that 
of the suburban railways of Melbourne. The annual 
report of the Victorian Railway Commissioners said 
that the inauguration of this work had been delayed 
by difficulties in obtaining from Siemens Brothers 
Dynamo Works, Limited, the equipment for the sub- 
stations and power-house ; these difficulties having 
arisen owing to the requirements of the Government 
having the preference. Mr. E. B. Jones, one of the 
Commissioners, was, however, in England this 
autumn, and made arrangements whereby sufficient 
plant is to be forthcoming to admit of the Sandring- 
ham—Essenden and Flemington Racecourse lines being 
electrically operated in January, 1918, and the 
Williamstown, Williamstown Racecourse, Port Mel- 
bourne and St. Kilda lines at brief intervals thereafter. 
It was reported that the electrical apparatus 
was in course of erection in two of the sub- 
stations, whilst, in four, it could be _ installed 
as soon as received from England. The greater 
part of the high-tension cables had been laid, 
and good progress made with the erection of the over- 
head equipment. The first section of the plant at 
Newport power-house, comprising the boiler-house 
and its equipment, condensers and turbo-alternators, 
had been practically completed, whilst the switch 
and transformer house, and the offices and other 
buildings, were approaching the final stage. 

The only other item as to work abroad relates to 
the Central Argentine’s electrification of its line 
between the Retiro terminus in Buenos Aires and 
Tigre, a length of 17 miles, which was opened on 
August 24th. 


The Great Snowstorm of March 27th-28th. 


Considerable dislocation of traffie, much discomfort 
to passengers, and great damage to signalling and 
telegraphs were the result of an extremely severe 
snowstorm, with a sharp frost and a high wind follow- 
ing, on March 27th and 28th. The Postmaster- 
General said that of the Post-office telegraphs 2150 
poles were broken, 6050 were uprooted, and 33,300 
were blown over, whilst 17,000 miles of copper wire 
were broken into fragments and had to be re-melted 





and re-manufactured. Out of the engineering staff 
of 20,000, 11,000 were abroad doing work at the 
Front, and the department was left with 9000 men to 
do the repairs. He hoped that by Christmas the 
damage would be made good. 

The above account does not include the damage 
done to wires along the railways, many of which are 
postal wires maintained by the railway company. 
On the Great Western the damage extended over an 
area of approximately 800 geographical miles, and the 
length of wire damaged or destroyed exceeded 8000 
miles, 

The storm caused serious and extensive damage on 
the Midland Railway, in the area lying between 
Nottingham and Bedford in the east, and Derby and 
Cheltenham in the west. The telegraph, telephone, 
and block signalling systems within this area were 
almost completely destroyed, the most serious 
damage occurring on the main lines from Derby, vid 
Trent, Leicester, and Kettering to Bedford ; and from 
Nottingham to Kettering. The length of railway 
affected was 340 miles; 450 poles were broken off, 
400 blown completely down, and 450 left badly 
leaning ; 9000 miles of wire were either completely 
destroyed, or so severely damaged as to require re- 
erection, and there was naturally very heavy damage 
to stays, arms, insulators, &c. The ordinary con- 
struction staff had at this time been depleted by 
enlistments to the extent of 40 per cent., and there 
were very slender possibilities of augmenting this 
staff with really competent men. However, the 
block signalling system was, by various temporary 
expedients, re-established by April 5th, by which 
date also one telegraph wire had been made available 
from Derby to London. A skeleton line of 20 wires 
was completed from Derby to Bedford by May 17th. 
Eight of the heavy trunk telephone wires were 
restored on June 27th, eight on August 19th, eight 
on October 23rd, and the remaining six on October 
26th. The trunk telegraph line of twenty-one wires 
was completely re-established on December 6th. In 
addition, of course, a very large amount of repair 
work has been carried out on the West main line and 
on the various branch lines. 


Railway Accidents. 


It is a matter for profound thankfulness, coupled 
with no little justifiable pride, that we can report that 
only four passengers were killed in train accidents 
during the year, a record that has only been bettered 
in 1901 and 1908, when none were killed, and in 1909 
when one was killed. This is a remarkable record 
when one remembers the extra traffic on the railways, 
and the heavier duties and the longer hours, as a rule, 
placed upon a much reduced staff, from which many 
of the best men have joined the Colours. 

One passenger, riding in a horse-box attached to 
an otherwise empty passenger train, was killed in a 
collision at Bletchley on August llth, and one was 
killed in a collision at Warminster on September 
2nd. - Aslight collision occurred at Lincoln on October 
2nd, and a passenger, who did not complain at the 
time, died subsequently. The fourth fatality was 
suffered by a postal servant who was killed in a 
serious collision at Wigan on December 19th. As 
regards the number killed in any accident the worst 
record of the vear was at Kiltimagh on December 19th, 
when five ballastmen, riding in a van, were killed in a 
collision. 


British Railways Generally. 


On April 2nd, following the example of the Great 
Northern, Great Eastern, and Great Central com- 
panies, the London and North-Western, Great Western, 
Midland, North-Eastern and Lancashire and Yorkshire, 
established the principle of common-user of all their 
open wagons, andon June 5th the three southern Scot- 
tish companies formed a Scottish pool. On December 
26th it was announced that from the 2nd inst. all 
wagons belonging to railways under the Government 
control could be used in common. 

On April 3rd some of the stations on the South- 
Eastern and Chatham Railway, where other trans- 
portation facilities existed, were closed, and on May 
21st the same course was followed with many stations 
on the Great Eastern system. On May Ist the 
London and North-Western and the Great Northern 
withdrew all their restaurant cars, and thus’ allowed 
for an economy in the train services. On July 3rd 
the Bill for strengthening Charing Cross Bridge, after 
passing the House of Lords, was rejected on second 
reading in the Commons. Penistone Viaduct, which 
failed on 3rd February—see THE ENGINEER of Febru- 
ary 1lth—was reopened for traffic on August 14th. 
On September 13th the war bonus of the railwaymen 
was doubled, the whole of the additional cost being 
borne by the Government. On December l4th an 
Order in Council was made giving the Board of Trade 
very extreme powers in relation to railway traffic 
—TueE ENGINEER, December 22nd, page 550—and 
on the 16th a threatened strike of enginemen on the 
Great Southern and Western Railway of Ireland was 
averted by the Government taking control of the 
Irish railways. The trouble arose through the 
British railwaymen getting a war bonus of 10s. per 
week, but the Irishmen only a few shillings. The 
reason for this was that the Government{control over 
the former gave the money from§the State, but in 
Ireland it had to come from the shareholders. 
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The Australian Trans-Continental Railway. 


Probably the most interesting work now going on 
in the Colonies is the building of the East-West 
Trans-Australian Railway, 1053 miles in length. The 
starting point at the eastern end is Port Augusta, 
situated at the head of Spencer's Gulf, 259} miles from 
Adelaide, to which it is connected by rail. The 
western terminus is Kalgoorlie, which is 373 miles by 
rail from Perth. Construction was commenced at 
both ends, and there was in November still a gap of 
150 miles between the two railheads. Considerable 
delay has been caused owing to the difficulty in 
obtaining the necessary rails, which are now being 
manufactured in Australia, and for seven months of 
the past year plate-laying was suspended at the 
western end. Arrangements, however, have been 
made to supply the balance required, and it is unlikely 
there will be any further delay on this account. The 
line is a single track 4ft. 8in. gauge, and is being laid 
with 80 Ib. rails, 2240 sleepers and 1640 cubic yards of 
ballast per mile. The country through which the line 
passes is entirely unsettled, and arrangements have 
had to be made for feeding the men and supplying 
them with all necessaries. Track-layers have been 
used at both ends and a mile of plate-laying a day was 
easily accomplished for a considerable period at the 
western end where earthworks were light. Had it 
not been for the difficulty of obtaining sufficient rails 
a greater speed could have been attained. Heavy 
earthworks occur for many miles at the eastern and 
to some extent at the commencement of the western 
end, but the central portion c.osses a level, treeless 
plain, 450 miles wide. Across this plain the line is 
straight for 330 miles, which is believed to be the 
longest stretch of straight line in the world. It is 
anticipated that the railheads will meet in March or 
April of this year. There being no rivers or streams, 
or surface water of any kind, except salt water in 
lakes which occur at the eastern end, considerable 
difficulty arose in obtaining sufficient fresh water. 
Bores, wells, dams and condensers were, however, 
constructed, but water had in some cases to be run 
by train a distance of between 300 and 400 miles to 
supply requirements. Operations ahead are limited 
to a few miles in advance of the railhead, so as to 
reduce as much as possible the cost of carriage by 
horse teams and camels of water and stores to the 
men. The construction of the telegraph line is 
carried out at the same time as the plate-laying, and 
is always kept up to the railhead. The line is worked 
by miniature electrical train staff. 





AERONAUTICS IN 1916. 


A CERTAIN German was recently reported to have 
remarked that the only effect which the war had 
had on his country was to make it live a century 
in the space of two and a-half years. To no aspect 
of the war can the spirit of this remark be applied 
more justly than to the aeronautical. In the space 
of a year there is crowded a development in design 
and application of aeroplanes and airships which, 
but for the war, would probably not have been seen 
for another decade or so. The past year in this 
respect has been no laggard so far as the Western 
Allies are congerned. In January, 1916, the position 
of affairs in the air was frankly unsatisfactory from 
our point of view. The German “ Fokker” aero- 
planes were at the height of their reputation. How 
far the actual achievements of this design of machine 
justified such reputation we are not quite certain, 
but the fact remains that about this time the enemy 
certainly appeared to be on the road towards mastery 
of the air on the French front. This fact, combined 
with a strong and growing impression that our 
authorities were not taking adequate steps towards 
the defence of this country against aerial attack. 
was responsible for a considerable amount of dis- 
quietude among many sections of the public. 

After twelve months, in what position do we find 
matters ? We find the “ Fokker’’ and its deeds 
little more than a name and a remembrance. The 
Western Allies have not only destroyed its reputation, 
but have turned the scale in their favour to an extent 
which has made the enemy cry out in unmistakable 
tones bordering on despair. As regards the aerial 
defences of this country, it is not too much to say 
that they are now on a scale which renders an attack 
on us from the air more dangerous to the enemy 
than to ourselves. That both menaces have been 
effectually countered simultaneously speaks more for 
the development of aeronautical design and applica- 
tion in France and in this country than would 
anything which we could here set down by way of 
description of what this development has comprised 
in detail. 

So much for the immediate past: What for the 
immediate future ? We may feel tolerably certain 
that as time goes on the anti-aircraft defences of 
this country will at least not become less effective 
than they are to-day. It is even now quite evident 
that the enemy is rapidly shedding his extravagant 
hopes and beliefs, and is no longer blind to the fact 
that his airships as a means of attack under cover of 
night have more than met their match. It is, 
perhaps, too early to believe that he will give up 
troubling us. A few more of his airships will probably 








have to be burnt and their crews sent to a ghastly 
death before he finally realises that to our defence 
he has no reply, and can, in the nature of things, 
have none. The country as a whole is, we think, 
quite prepared to wait a little while longer until he 
reaches his own conclusions. As for our aeronautical 
services at the Front, matters are, we feel certain, on 
a different footing. Whatever the enemy may say, 
he undoubtedly knows that airships are practically 
valueless for all military purposes. It may therefore 
be expected that he will make a most strenuous 
effort to wrest from us the ascendancy which our 
aviators have established over his during the latter 
portion of the past year. Gratified as we may well 
be with that ascendancy, complacency in the matter, 
any inclination to rest content with our present 
position, and not to prepare for the enemy’s effort 
to outbid us in the air, would probably have most 
untoward results. The Germans have recently set 
about an active reorganisation of their whole military 
air service, and signs are even now not wanting 
which clearly indicate that the maintenance of our 
aerial supremacy, established at so much cost in 
life and effort, will tax yet more severely the skill 
and daring of our pilots, and the ingenuity and 
industry of those at home responsible for supplying 
them with machines and engines. Having seen 
something for ourselves of what this country is capable 
of doing in the way of output of aircraft, we have 
no fear of the eventual result, provided co-operation 
and undivided council prevail in the administration 
branches controlling our aeronautical services. 


Aeroplanes. 


The public generally now sees in the aeroplane a 
matured invention, which is to be accepted as being 
quite among the commonplace things of modern life. 
It is really surprising to notice how quickly and how 
readily the lay mind has assimilated the idea of 
artificial flight. Events have certainly encouraged 
the abatement, the total elimination, of that wonder 
with which the aeroplane in flight was, almost up to 
the outbreak of the war, regarded by the general 
public. To-day the necessities of war have resulted 
in the inhabitants of every busy industrial town, of 
the isolated farmhouse, of the smallest fishing village 
round our coasts, becoming on terms of familiarity, 
even of intimacy, with flying machines. their working, 
and their work. The wonder of it all has gone 
since the aeroplane undertook the execution, in 
connection with the war, of daily routine duties. 

Yet the wonder is still there. Each time we 
personally see an aeroplane in process of construction 
our wonder at it and what it is capable of doing 
grows. Perhaps with our training in a more solid 
branch of engineering we are prejudiced in the matter. 
Possibly our instinct leans overmuch towards robust - 
ness of construction. It may be that we require to 
be shaken awake in this matter, just as engineers in 
general have had an enforced awakening to the 
value of women labour in their workshops. Never- 
theless, we make bold to set down our opinion that 
the best which may even yet be said about an aero- 
plane is—that it flies. Still speaking purely for 
ourselves, we say that there are few parts of impor- 
tance in the construction of an aeroplane, and still 
more so in its engine, which do not offend our engi- 
neering instincts. That it flies at all is sufficient to 
wonder at. That it can fly and fight and drop 
bombs and observe for the artillery, and rise in the 
night to destroy airships, and come back to land 
safely, sometimes with its wings riddled with shrapnel, 
or the whole machine well ablaze—that it can do all 
this in the teeth of its gimcrack construction, is a 
thing quite past wondering at. It leaves us seeking 
an explanation, and doubting alike our instincts 
and our calculations. The aeroplane, it almost seems, 
defies all precepts, and is superior to all factors of 
safety. : 

We look on this matter as a phenomenon, and 
therefore as something requiring an explanation. 
Were a bridge built on the same flimsy lines as an 
aeroplane, were a steam engine constructed on lines 
no more robust than an aeroplane engine, failure 
would, we feel certain, result. How does it come 
about, then, that a modern aeroplane is a hardly 
less safe vehicle than a motor car? The answer, 
we are more than inclined to suspect, lies in the very 
beautiful and careful workmanship put into the parts. 
Nine-tenths of the successful growth of the aeroplane 
duiing the years which have elapsed since Blériot 
first flew across from France are due, not to improve- 
ments of design, but to improvement of the work- 
manship expended upon it and its engine. 

Of the beauty of this workmanship none confining 
himself to an inspection of the exterior of a completed 
aeroplane may judge properly. One must see the 
wing frames before they are covered, the engine 
parts before they are assembled, the propeller while 
it is being made, before a just appreciation can be 
arrived at. The design of the wing frames reminds 
us of a German toy, but the skill of the workman 
redeems the design, and makes the completed wing 
a structure which successfully meets more and 
greater forces than we would care to calculate or to 
think about when flying. The engine parts, parti- 
cularly in the case of rotary air-cooled engines, are 
cut down to a fineness which it is upsetting to observe. 
There is no credit to the designer in reducing on 





paper the walls of his pistons to matchbox thickness. 
The credit lies entirely with the workman who makes 
the pistons so that they will run for hours without 
a stop, and without attention, at a thousand strokes 
per minute. All the knowledge of the propeller 
designer would be wasted were it not for the skill 
of the workmen, who build up, shape, and finally 
balance the propeller. The delicacy with which 
an aerial propeller is balanced is something to ponder 
over. How vital proper balancing is may be judged 
from the fact that the centrifugal force due to a 
weight placed at the tip of one of the blades of a 
10ft. propeller, running at 1000 revolutions per 
minute, is some 1700 times the value of the weight 
itself. 

As engineers we must regret the very great extent 
to which wood enters into the composition of a 
modern aeroplane. Our regret, however, is tempered 
by admiration for the skill with which such wood is 
wrought and formed into the parts required. It is 
a skill which has been developed side by side with 
the development of artificial flight itself. It is not 
the skill of a mere joiner. It is much more that of 
a Chippendale working to the scientific limits of 
accuracy of the engineer. 


Airships. 


The past year has, we think, conclusively proved 
the futility of the airship for all but a few purposes, 
of which the greatest is scouting. As a weapon of 
uncivilised warfare it has been clearly demonstrated 
to involve a terrible menace to those who use it. 
We are not, however, for the moment, thinking solely 
of the lesson of three certain nights in September 
and October when we saw three successive airships 
of the enemy brought in flames to the earth near 
London, nor of the night in November when residents 
at two points on our eastern coasts witnessed a 
similar spectacle. On these occasions, we are 
convinced, was struck the’doom of the great unwieldy 
rigid airship of the Zeppelin type as a weapon of 
warfare, civilised or otherwise. We say this knowing 
quite well that such craft have been put to other 
uses besides that of dropping bombs in the middle 
of the night on our towns and countryside. German 
airships we know co-operate with the enemy’s 
surface and submersible water craft, and are com- 
monly believed to render valuable assistance to the 
German naval forces. Here, if anywhere, the employ- 
ment of airships may be expected to justify their 


construction. But do the lessons of the past year 
afford this justification? Let us examine this 
point. 


We understand that the enemy employs certain 
of his airships to patrol the Norwegian coast on the 
look-out for merehant vessels suitable for his sub- 
marines to torpedo. The method employed and the 
value of the results achieved are not sufficiently 
well known for us to make much comment on the 
matter. If, however, the airships as part of their 
duty keep watch for the approach of hostile craft 
and generally help the submarines to avoid our 
traps, then it seems that their utility reaches a certain 
level, not one perhaps for the designer or crew to be 
still one of a certain signi- 


very proud of, but 
ficance. At that we must leave the matter for the 
present. 


The only other occasion on which the enemy 
during the past year used, or was reported to have 
used his airships in conjunction with his naval 
forces, was at the battle of Jutland. Considerable 
conflict of testimony prevails as to what part his 
airships played in that engagement, so much so that 
while some reports say that the British forces actually 
shot down at least one Zeppelin, others emphatically 
state that no airships at all were seen. Many believe, 
however, that the enemy’s airships that day fulfilled 
a most important function as scouts, and were indeed 
the prime factor in permitting the German fleet to 
retire in time before Admiral Jellicoe’s main divisions 
arrived. There is no reason whatever why such should 
not have been the case. But to use this as an 
argument for the immediate building by Great 
Britain of large rigid airships to assist the fleet— 
as some powerful voices did at the time—is not only 
illogical, but we think foolish almost to panic. There 
was not a shred of evidence to show that the services 
rendered by the enemy’s airships, if any indeed were 
rendered, could not have been effected as readily 
by seaplanes or by cheap non-rigid airships. Indeed, 
the evidence of Admiral Beatty’s despatch points 
strongly to the opinion that the employment of 
seaplanes in conjunction with ships fitted for carrying 
them is just as effective and probably a good deal 
more economical method of scouting over the sea 
than the employment of airships. In any event 
we have to remember these facts: the battle of 
Jutland was fought on May 3lst—June Ist. The 
first Zeppelin was brought down near London on 
September 3rd. The events of the night of November 
28th show that our Naval Air Service shares with 
our Royal Flying Corps the secret of how to attack 
airships. It may, therefore, be surmised that the 
enemy at the next occasion will run the risk of being 
blinded if he adheres to airships as scouts, and if we 
adhere, as we trust we will, to seaplanes for the same 
purpose. 
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CHEMISTRY IN 1916. 





CHEMISTRY in its natural progress is in a stagnant 
state just now, as its rich stores of knowledge are 
ample for the purposes of destruction without there 
being need to call on more than neat adaptations of 
well-known facts for the all-important task of 
slaughter. An exception or two there may be, and 
one stands out. Everyone knows that glycerine 
is the essential basis of nitro-glycerine, and that nitro- 
glycerine is an essential constituent of all modern 
propulsive explosives. Also it is common knowledge 
that the ordinary source of glycerine is fats. Hence 
the feverish eagerness with which our enemies seek 
fats, for these must be used either for explosives or 
food, and that the guns may have their meal the 
people wiil go short of theirs. Now glycerine can be 
synthesised instead of being extracted from fats, and 
this sounds a glorious solution. But unfortunately. 
for our foes the substances from which glycerine can 
be most readily synthesised are themselves products 
of glycerine—a vicious circle. It is not to be supposed 
that as long as C, H and O are abundant in one shape 
or another in the world, glycerine cannot be synthe- 
sised from its elements, but to the best of our belief 
it has not been done yet. Let us hope that by the 
end of the war, and not before, the cheap synthesis 
of glycerine will be effected. Meanwhile every mode 
of economy is being practised. Sunflowers are being 
planted, as their seeds yield oil ; fat-producing bacilli 
are being brought up by hand, and existing fat on 
dead animals, beasts and men, is being recovered, 
so keen is the hunger for the stuff indispensable in 
two directions. 

But still there is a little new work going on, and we 
cull what we can. An attempt has been made to 
revise the conceptions of what is meant by an atom 
and an element. In older days these things were 
regarded as identical, save that an element might be 
composed of a group of one or more atoms, all of the 
same sort. With the knowledge of the power of 
disintegration of some atoms came a tendency to 
differentiate between substances apparently chemi- 
cally identical, but with different powers of splitting 
up. The definition proposed is that an element is a 
substance which cannot be simplified by any chemical 
process, and it follows that elements consisting of the 
same atoms may be regarded as pure elements, and 
those which contain atoms of different weight or 
different radio-activity as mixed elements. Evidently 
the whole matter is one of nomenclature. Provided 
we know that a given material is not homogeneous 
it is not an element, and whether it can be separated 
into two or more parts by chemical means, or whether 
- it can show itself heterogeneous by physical behaviour 
is indifferent. An instance is afforded by a disserta- 
tion on the atomic weights of “ the isotropes thorium 
and ionium,” which phrase sounds very formidable, 
but only means “same bent” or “ two of a kind.” 
Here, by comparing the weights of thorium bromide 
with silver, and of thorium-ionium bromide with the 
same metal, it is found that thorium, as free from 
ionium as possible, 7.e., derived from minerals poor 
in uranium, has an atomic weight of 232.15, and that 
thorium-ionium is 231.05. This is an excellent 
illustration, as thorium and thorium-ionium give the 
same chemical reactions, and, indeed, did so in the 
very processes which distinguished between their 
atomic weights. It follows that they are not elements 
in the rigid sense, although perhaps so in the older 
meaning. 

The general view that some oxides are not reducible 
by hydrogen has long been modified by modern 
chermico-physical considerations, ‘but it is interesting 
to note that at a temperature of 2000 deg. Cent., and 
at a pressure of 150 atmospheres, hydrogen will 
reduce the oxides of chromium and manganese to the 
metallic state. Other refractory oxides are only 
partially reduced, and some, such as alumina and 
thoria, are. unaffected. The practical interest lies 
in the fact that if a metal—say, chromium—can be 
reduced in hydrogen, it is likely to be more nearly 
pure than if made by the customary methods. The 
chemistry of silicon hydrides has always been difficult 
and fascinating to those chemists enamoured of 
analogies. The best current knowledge is that the 
analogue of methane, namely, silane, SiH,, melts at 
~ 185 deg. Cent. and boils at — 112deg. Cent., is 
almost stable per se, but inflames when other silicon 
hydrides are present—a quality which recalls the 
behaviour of hydrides of phosphorus. Disilane, 
Si,H,, corresponding: with ethane, C,H,, melts at 
— 132.5 deg. Cent. and boils at — 15 deg. Cent. 
The next member of the series, trisilane, melts at 

117 deg. Cent. and boils at 53 deg. Cent. Tetrasi- 
lane melts at — 93.5 deg. Cent. and boils at 80-90 
deg. Cent. There are higher bodies corresponding 
with the carbon compounds, and it is interesting to 
note that as one goes up the scale separation appears 
to be more difficult, just as in the case of the com- 
pounds of carbon and hydrogen. Beryllium nitride 
has been prepared, and, as might be expected, has 
properties resembling those of aluminium nitride. 

Tiresome it is that chemists cannot make up their 
minds about the names of their own pet elements ; 
here is beryllium masquerading as glucinum and 
niobium as columbium in various text-books. In 
each case the older name should be preferred. Odium 
theologicum is nothing to the fierceness of other hatreds ; 


when one gentleman remarks “that the diagram 
is incomplete is shown by the presence of one curve 
marked 18 C’’’—in the other gentleman’s paper— 
“the position of which is not in accordance with the 
phase rule,”’ one sees the length to which dogma may 
go. It is certain that each protagonist would cheer- 
fully subscribe for fagots for the other’s benefit on 
behalf of or against the sacred status of the Phase 
Rule. 

Bread is much (or little) in our mouths now, and the 
reason of its becoming stale is worth consideration. Why 
does bread become stale and why do biscuits ** dunch,” 
to use an old English word ? It seems that the mere 
drying of bread does not produce staleness, as bread 
crumb becoming stale when kept ina vessel hermetically 
sealed, or in asaturated atmosphere. The chief cause 
of staleness is the change in the starch grains which 
become harder and less capable of absorbing water 
whilst the soluble polysaccharides in them are made 
less soluble. As stale bread crumbles easily it is 
suggested that the drying starch grains part with 
their water to the gluten, which is the cement of bread 
and makes it less able to hold the grains together. 
This is borne out by miscroscopic examination of 
the starch grains and enveloping gluten. Formalde- 
hyde appears to prevent the change, and if this is 
true we shall have every housewife putting a drop or 
two of formalin into her bread pan. 

A detailed account of experiments on the action 
of nitric acid on aluminium is worth attention. 
Put shortly it comes to this, that the lower the temper- 
ature and the stronger the acid, the slighter the 
attack. Impurities in the acid are of some importance, 
but impurities in the metal do not count so much. 
We suspect that this.is due to the almost uniform 
high degree of purity of modern aluminium. 

The famous old controversy as to whether iron is 
allotropic continues, with intervals for refreshment. 
Having been an impartial surveyor of the field of 
battle for some thirty years, we may feel disposed to 
adopt the words of that wise man who wrote about 
the chameleon : 

*** My children, the Chameleon cries 

(When first the creature found a tongue) 

* You all are right and all are wrong :* 

When next you talk of what you view, 

Think others see as well as you ; 

Nor wonder if you find that none 

Prefers your eyesight to his own.’ 
and say that “all are right and all are wrong ;” and 
there, lest we should impede controversy alike honour- 
able to the combatants and entertaining to the 
spectator, we will leave it. 

Of more direct and practical interest is the work 
done on the corrosion of steel alloys. The best 
knowledge at the present time may be summarised 
thus: nickel does not greatly hinder the corrosion 
of steel when the proportion of nickel is small, but it 
is agreed that the iron-nickel alloy containing 25 per 
cent. of nickel is very resistant. Alloys used for 
cutlery contain 10 to 12 per cent. of chromium and 
stand household use well. But there will still be 
some who prefer a good steel knife kept bright and 
keen when it comes to tackling a beef steak of the 
chrome-leather variety. Another set of experiments 
goes to show that the corrodibility of steel depends 
on the carbides present, as these are generally little 
attacked and help corrosion by forming couples with 
the rest of the metal. This seems consonant with 
ordinary experience, and leads to the conclusion 
that if other qualities can be secured a metal or alloy 
which is as nearly as possible uniform in composition 
and structure will be the most resistant to ordinary 
conditions. Comparative purity of the whole is 
not enough; there must be uniformity in a micro 
sense. 

The constitution of coal has again been a matter 
of study, but little is added to our knowledge. Thus 
using pyridine as a solvent the extract is resinous, 
and the residuum cellulosic, but the distinction is 
not exact. Nevertheless, any attempt to get nearer 
to the nature and constitution of our chief fuel is 
worthy of all encouragement. 

Two smail points, both chiefly of theoretical interest, 
bring us to the end of our record. The “law” 
of Dulong and Petit. correlating the atomic weight 
and specific heat of elements has been revised, and 
the following is suggested as an alternative :— 
atomic weight 1.41 x density + product of 
coefficient of elasticity and coefficient of . linear 
expansion. Such attempts are laudable, as they 
recognise that even if the atomic weight of an element 
is fixed—which is doubtful—the specifie heat of that 
element is a variable which may possibly be put into 
some quantitative form by relating it to other 
physical qualities such as those aforesaid. 

The second matter is an attempt to prepare 
colloidal carbon, but no success is recorded. A 
negative result may, however, be useful, and the 
dream of the chemist to obtain not merely colloidal 
but soluble carbon can only be realised by determined 
attempts of this kind. 

We are going to urge a suspension of judgment 
on the poor output of chemistry in the real sense, 
this year. In this time of war, brains better occupied 
in ordinary times are compelled to serve the most 
humdrum purposes, but who knows whether, lying 
fallow as they must, they may not yield a better 
harvest of thought when the end comes ? 


” 














WATER SUPPLY AND SANITARY ENGINEER- 
ING IN 1916. 


No. I. 
The War and the Stoppage of Works. 


CoMPARATIVELY little work has been done either in 
water supply or sanitary engineering during the past 
twelve months. The reason, of course, is the refusal 
of the Treasury to sanction the borrowing and spend- 
ing of money on work which is not of urgent and 
vital necessity. As to the wisdom of such a step from 
the point of view of conserving the country’s supply 
of gold, no thinking person can have cause to doubt. 
Moreover, the stoppage of the work freed many men 
for. service in other directions. Inconvenience—to 
use no stronger term—has, however, resulted from 
this forced cessation of activity ; but this inconveni- 
ence has, in most cases, been suffered with admirable 
patience and fortitude by those affected, seeing that 
it was part and parcel of the sacrifice necessary to 
ensure the winning of the war. 

There are, however, certain other aspects of the 
matter which seem to call for comment. It is 
admitted on all hands that, on the cessation of 
hostilities, work will have to be found for large 
numbers of men, who will be discharged from the 
Army as demobilisation takes place. Doubtless, 
many of these men will be employed on the works 
which have been stopped, but it is not considered 
that such works will be sufficient to keep all those 
who will be seeking work engaged for a period of any 
great length of time. Hence the question arises, in 
what direction can new work be sought ? and the 
answer is quite simple. There is, in many quarters, 
pressing need for additional works both for water 
supply and for sewage disposal. This need had, in 
some instances, been recognised before the war ; in 
others it has developed more recently. In a very 
large number of cases, however, no very definite 
steps have been taken to meet it, no plans or specifica- 
tions have been prepared, no bills of quantities 
have been got out. Now, in normal times it may 
need anything up to a year to carry through the 
engineering preliminaries of an average scheme, 
and it may take a great deal longer, especially if the 
sanction of Parliament has to be obtained. Hence, 
in all probability, no constructional work in con- 
nection with any of these schemes could be under- 
taken for a year or more from the present date, 
supposing that permission to undertake them were 
to be given immediately. The effect of the Treasury's 
action in refusing to sanction the expenditure of 
money on constructional work was, however, that 
many authorities refused to go on with any new 
work at all. Hence, quite a large number of schemes, 
many of them of an urgent character, have been held 
up, with not a stroke of drawing done, and not a 
line of specification written. 

It does not seem to be by any means universally 
recognised that the Local Government Board is not 
only prepared to sanction, but has actually sanctioned 
during the war period, the expenditure of money on 
preliminary engineering work with respect to schemes 
which have already been referred to and approved 
by it, and is also prepared to hold inquiries into other 
schemes with a view to ascertaining whether such 
preliminary work can be sanctioned. Some authori- 
ties have availed themselves of this attitude on the 
part of the Board ; but others have failed to do so, 
and it appears to us that the latter would do well 
to reconsider their position. 

At the present time our consulting engineérs are 
by no means overburdened with work. Indeed, 
many have reluctantly had to reduce their staffs, 
because they had nothing for them to do. This has 
come especially severely on draughtsmen. We know 
of cases in which, had the authorities decided to have 
the preliminary work in connection with works, 
which are of urgent importance, proceeded with, 
draughtsmen and others would have been retained 
in their employment, instead of being deprived of it 
and of their means of livelihood at a most unfortunate 
time, with prices Tisifig on every side. We say, then, 
that the present is the time for going on with this 
preliminary work, so that constructional operations 
can be begun as soon after the cessation of hostilities 
as possible. Unless we are greatly mistaken, there 
will, immediately after the war is over, be such a 
demand on the services of consulting engineers that 
much of the work which might now be proceeding 
will be very considerably delayed, and that a good 
deal more than the average year will be required for 
the execution of the preliminary works. Moreover, 
it can hardly be expected that, if everything is put 
off until the war is over, the work will be done as 
expeditiously or as well as it would be in normal 
times, since it will have to be done in a hurry and bya 
new personnel, which may be entirely unacquainted 
with the particular work on which it is engaged. 

It is to be noted that in anticipation of the resump- 
tion of work as soon after the war is over as possible, 
the Local Government Board has been asking from 
local authorities and others for particulars of works 
which it is considered should be carried out. This 
is evidence that that body is alive to the necessity 
which will arise at the termination of hostilities, 
and it is to be hoped that its action will bear good 
fruit, but it hardly seems to us to go far enough, 
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The Action of the Treasury. 


The action of the Treasury in refusing to sanction 
the borrowing of money for carrying out of engineer- 
ing works has, naturally, come in for a good deal of 
adverse criticism. This was more or less to be 
»xpected, though, as we have said, the trials have 
for the most part been borne with resignation. Still, 
it must be admitted that there is force in the argu- 
ments brought forward in support of the contention 
that undertakings so important to public health 
as water supply and sewage disposal works should 
have been exempted from the general prohibition. 
It is argued, concerning such works, that, seeing 
their paramount necessity as a-factor in the general 
well-being of the community, they should have 
received preferential treatment. By all means, say 
those desirous of carrying out water supply or sewage 
disposal schemes, prevent the extension of gas and 
electricity works, the making of harbours, roads, or 
bridges, or the construction of elaborate and costly 
city or town halls, but why, they urge, stop the pro- 
vision of the necessities of a sanitary and healthful 
life ? There is, as we have said, force in these argu- 
ments, but it has to be remembered that what has 
been done has been effected with the considered 
view of doing the greatest amount of good to the 
largest number of persons.. Mistakes have, perhaps, 
been made, as is to be expected in things human, and 
though possibly more exceptions might have been 
made to the general hard-and-fast rule, we believe 
it is admitted almost universally that the stoppage 
of expenditure by public bodies has been, taken 
generally, for the public good. Yet there have been 
cases in which considerable hardship has been under- 
gone. Let us give one example. Bradford, as our 
readers are aware, was engaged in duplicating its 
main from the Nidd Valley. The work was brought 
to a standstill, and the situation became such that 
the city was consuming 17} million gallons of water 
per day, with a single pipe line aqueduct only capable 
of delivering 16} million gallons in that time. The 
service reservoirs had, therefore, to be drawn upon 
to the extent of 1,000,000 gallons per day. Fortu- 
nately, Leeds was able to come to the rescue, or the 
condition of affairs might have assumed a much 
more serious aspect than they actually did. Then, 
too, there is a very pressing need for dealing with 
the sewage of certain towns in the Thames Valley, 
which at the present time is seriously polluting the 
river. In the interests of the health of the Metropolis, 
it would certainly appear as though expenditure in 
mitigating this evil should be permitted, though as 
to whether or not the labour to carry out the necessary 
works would now be available is another matter. 
Then, again, water supply works take, generally, a 
long time to carry out, and the delay in providing 
additional pipe lines for such places as Birmingham, 
Liverpool, and Wolverhampton—all of which want 
them—may lead to unpleasant results in the future. 


It would serve no useful purpose to refer to the 
works on which operations have been suspended, or 
in connection with which only just so much has been 
done during the past twelve months as has sufficed to 
put them into a condition in which they could be left 
with safety until the time comes for them to be 
recommenced Hence we do not propose to cast our 
yearly summaries of ** Water Supply ” and ** Sanitary 
Engineering’ in the same moulds as have hitherto 
been used, and we shall combine the two articles 
into one. 


The Metropolitan Water Board. 


Owing to the continuance of the war very little 
progress: has been made with the works which the 
Board had commenced. The works for the construc- 
tion of the Littleton storage reservoir, which, when 
completed, is to contain about 7000 million gallons, 
were proceeded with until February 21st, 1916, when 
an order was issued by the Ministry of Munitions, 
under the Defence of the Realm Act, for the suspen- 
sion of the works, and the taking over of the plant. 
Since that date the machinery on the site has been 
almost completely removed to various controlled 
and Government works. The construction of the 
Shooters Hill service reservoir, which is to contain 
14 million gallons, proceeded slowly until the end of 
November, when the contractor submitted a request 
for a suspension of contract during the continuance of 
the war, since the shortage of labour was such as to 
render it very difficult to carry on the works. In 
order to provide machinery for the Shortlands pump- 
ing station the Board has decided to transfer an engine 
from one of the existing well stations, and this work 
is now in hand. Entirely new arrangements have 
been made for the unloading of the coal at the Hamp- 
ton and Kempton Park stations. A narrow gauge 
railway, worked by steam locomotives, has been 
constructed between these two stations, and electric 
unloading and weighing arrangements are provided 
for lifting the coal from the barges. The tunnel 
under the Thames between the Richmond and 
Twickenham stations has been completed, and three 
36in. and one 30in. mains laid therein and connected 
at either end, so that the mains formerly laid in the 
bed of the river can be disused.. Amongst numerous 
minor works, a steel bridge has been thrown over the 
river Mole, near the Island Barn reservoir. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Iron Trade in 1917. 


THE iron trade in this part of the kingdom opens 
1917 in a very strong position. Never before, indeed, has 
the industry witnessed such a state of prosperity as the 
present. This is sufficiently shown by the mere fact that 
although in 1872-3 marked bars reached the record 
quotation of £16 per ton, to-day domestic consumers 
must pay at least 10s. to £1 per ton above this price if 
they are to secure deliveries. Emphasis is laid on this 
marked bar quotation, for it has formed a sound standard 
by which to test the fluctuating fortunes of the Midland and 
Staffordshire iron and steel industry during a good deal 
more than a century now. Sustained very largely by 
the demands of the military the industry has had a year 
of more than average production and extraordinarily high 
prices. As to the profits it is too early to speak. Material 
and labour have been very dear. Production, particularly 
because of the scarcity of labour, has in .many cases 
had to be reduced, and because of the special conditions 
uneconomically maintained. The forges and mills have 
entered the new year having congested order books, 
and even the holidays have not arrested the booking of 
orders. The change of Government has not made the 
slightest difference in the matter of placing contracts. 
The bar mills have very little of their output between now 
and April to sell. There is but a slender margin left 
over after providing for official requirements, and it is 
precarious as regards delivery. Nothing is sold under the 
maximum rates of £15 10s., less 2} per cent., for marked 
bars, and £13 5s. net for unmarked bars f.o.t. at makers’ 
works. There is a continuous demand for nut and bolt 
iron which is firm at about £14 5s. net, delivered in the 
Darlaston district. Little business is being done in sheets 
on account of the stringency as regards raw material. 
A small proportion of the galvanising plants have re- 
started. For practical purposes business is confined to 
Government requisitions. Prices are unaltered at £28 10s. 
maximum for 24-gauge corrugated sheets, and £19 10s. 
for black corrugated. 


Pig Iron. 


Pig iron values generally are at the maximum 
on the basis noted last week. Practically the only excep- 
tion is Northamptonshire forge. Some of that is now 
being sold at the full rate, and the rest is not far behind. 
There is an expectation that the current brisker demand 
for pig iron will prove more than a passing phase. Some 
smelters prophesy a shortage in 1917. Hematite and 
basic iron have been readily taken up for a long time, 
but till quite recently the main anxiety of makers of 
foundry and forge sorts was to find regular outlets for 
their production. Home consumption is on a growing 
scale, and this tendency is likely to become emphasised. 
Permission to export, though sparingly granted, has 
strengthened confidence. Foundry pig irons are in great 
demand, largely for war machinery. Pig iron consumers 
do not, as a rule, consider an increase of price inevitable, 
but they say plainly that if prices are raised, they will 
themselves of necessity claim a corresponding advance 
in selling prices. They are being called upon to pay top 
prices for pig iron with an undertaking to give smelters 
the immediate benefit of any advance in the official 
‘“maxima,’ so far as concerns undelivered balances 
on contracts now being negotiated, should the Government 
consent to an advance within the next two or three 
months. 


Trade and Railway Wagon Shortage. 


Owing to the continued extreme railway 
wagon shortage manufacturers hereabouts experience 
great difficulty in getting supplies of fuel and raw mate- 
rial, and also in distributing the finished goods when 
they are made. It is, however, happily known that 
drastic measures will take effect this year for relieving 
the congestion on the railways, and expediting the 
handling of the most urgent traffic. It is understood 
that important redistributions of rolling stock have 
been decided upon, and that schemes are under con- 
sideration for augmenting equipment. At present the 
Birmingham and district railway wagon builders are 
working at high pressure, but they are fulfilling many 
requirements outside the production of rolling stock. 
According to current report the Board of Trade is 
already exercising the power conferred upon it recently 
to take possession of private owners’ wagons, to be used 
as it thinks best in the interests of the country. It was 
stated on the Birmingham Iron Exchange yesterday— 
Thursday—that one firm with local connections had 
been called upon to hand over 500 wagons. 


Steel Prices. 


Steel is hardly to be bought at any price. 
Some finishing mills cannot make full time, and no 
American quotations for steel *‘semis’’ have been 
heard of this week. One local merchant who has been 
lucky enough to get a small parcel of American wire rods 
is asking the very high price of £25 per ton, and he has 
every confidence in being able to dispose of them at that 
figure. Where raw steel must be had for Government 
requirements it is made by British works, but raw steel 
for general trade purposes is practically unobtainable. 
America seems to be quoting prices deliberately pro- 
hibitive for the few parcels of billets on offer. It is 
remarkable to compare the prices of ‘‘ semis”’’ now 
with those at the opening of 1916. At the latter date 
Bessemer and Siemens bars and billets of 3in. size were 
quoted on Birmingham Exchange at from £12 10s. to 
£13 per ton for native sorts, and £12 10s. for American 
descriptions. Now native makes are from £15 upwards, 
and U.S.A. material £16 to £17 delivered Birmingham. 
Thus during the past twelve months prices have increased 
anything from £3 to £5 per ton. It is a remarkable circum- 
stance that during the last three months of 1915 billets on 
the Midland market rose fully £4 10s. per ton, for at the 





October quarterly meeting of 1915 they figured at 
£8 to £8 10s. per ton, compared with, as already men- 
tioned, £12 10s. to £13 per ton three months afterwards. 
The increase in the demand for steel, and the advance 
in prices, was continuous throughout the whole of last 
year, and to-day it is hardly possible to place orders 
for steel ‘“‘semis’’ for general business at any price, 
and purchases of finished steel are almost as difficult to 
negotiate. It is fair comment that values are at hitherto 
unheard of levels, all makers with any output at all to 
dispose of simply commanding their own prices. The 
shortage in sheet bars, ingots and billets, for work not 
connected with the war, has been apparent the whole 
year through, the position becoming progressively more 
stringent, until at the present time there is but little 
prospect of relief as far as I can see for the generai trade 
during any of the months of 1917 that are in front of us. 
Finished steel prices throughout 1916 were mainly a 
matter of the Government maximum. Angles and 
joists were nominal throughout the twelve months at 
the Government maximum of £11 2s. 6d. per ton, com- 
mon plates £11 10s., and other sectional steel in propor- 
tion. Boiler plates to the general trade were offered 
‘ on specification ’’ for domestic trade at the beginning 
of 1916 on Birmingham Exchange on the basis of £12 15s. 
per ton; but what makers would require now is next door 
to impossible to guess, certainly not less than £16 for 
3in. plates and on. Iron plates a year ago were changing 
hands at £14 10s. to £14 15s. per ton, but to-day B.B.H. 
Staffordshire boiler plates are quoted £17 10s., best 
boiler ditto £18 10s., and double best £19 10s. per ton. 
Finished mild steel bars early in January, 1916, were 
making £15 17s. 6d. on Birmingham Exchange, and high 
carbon bars £16 10s., while hoops were £16, some makers 
declining business at less than £16 10s. Since that time 
all three descriptions of material have established a firm 
advance of £2 10s. to £3 per ton. The Staffordshire 
rolled steel makers will not now entertain offers except 
on their own terms, at the same time that Government 
officials are more than ever insisting on receiving pre- 
cedence of delivery. In short, makers do not fix any 
definite prices as the Government is taking all the 
output. 


Government Liberation of Steel. 


It is understood that there is now no longer cause for 
anxiety respecting the liberation of a sufficiency of steel 
to keep the sporting gun trade of Birmingham going. 
No question of diverting labour from more essential work 
is concerned, as so much of the trade as is now being 
maintained depends upon men who are too old, or 
otherwise ineligible for any other branch of service. 
Looking at the matter from the national standpoint, 
it is manifestly important that Birmingham should 
remain a training ground for gunsmiths. This, it is 
believed, has weighed with the authorities in receiving 
the representations made to them on behalf of the trade 
in favour of the release of the comparatively small 
amount of steel which sporting gunmakers will require 
in 1917. 


Copper Supplies. 


Early in this year Birmingham manufacturers 
who use copper will be placed in a serious position unless 
the Government can be induced to make some concession 
to them in the matter of supplies. The Birmingham 
Brass Masters’ Association has asked the Ministry of 
Munitions to receive a deputation, with the object of 
giving the manufacturers an opportunity of laying their 
views before the Controller, and of suggesting some 
means of mitigating the rigour of the Orders. 


Birmingham Brass Trades’ Perplexities. 


The Birmingham brass trades are working up 
to the full limits permitted by the available labour and 
raw material. Government contracts are not being 
given out to the same extent as formerly. The pressure 
has become more spasmodic, though munitions still 
occupy a very large share of the resources of the industry. 
Manufacturers are overwhelmed with orders for the 
civil trade, but when it is a question of undertaking 
work outside the primary classifications they find them- 
selves severely hampered by shortage of raw material. 
The extreme stringency which now prevails in the 
copper market aggravates the situation. Notwith- 
standing all that has been done to improvise a supply 
of suitable labour, the personnel of the works is difficult to 
maintain. There is an enormous demand for all kinds 
of steam and water fittings, both for home and export. 
Manufacturers are receiving urgent entreaties for help 
in this direction from engineers all over the country. 
Practically nothing is being done in the more ornate 
applications of brass. Among the orders which ex- 
porters are endeavouring to place, the Colonies and 
South Africa are prominently represented. There are 
a few inquiries on account of Egypt and India also. 








LANCASHIRE. 


(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metal. 

The iron and steel markets have opened this 
year very quietly. The restrictions in force, of course, 
prevent a good deal of natural movement, but even those 
departments in the trade which are more or less free to 
move are very steady. Buyers and sellers met together 
this week mainly to look at one another and obtain ideas 
as to what is likely to take place during the first three 
months of the year. It is, of course, impossible now to 
take long views in face of the general impression that 
at some time or other during 1917 the war will somehow 
be brought to anend. Anticipations of enormous activity 
in the work of reconstruction are frequent ; but the sober 
man will first consider ways and means before committing 
himself to the belief that present prices of iron and steel 
are compatible with such activity. In war time and for 
war purposes any prices may be paid; but the question 
assumes a different aspect when we are dealing with 
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peace activities. One cannot, for instance, believe in an 
orgy of shipbuilding with steel plates costing over £12 
per ton instead of about £6. Hence one would be inclined 
to hold that cheapened production must precede active 
reconstruction ; but of course it is impossible to be sure 
on such a point. There is another thing which also 
throws some doubt upon the maintenance of prices, and 
that is that we have made considerable strides towards 
the increase of production, and are about to make 
further progress in this direction so as to render the 
country more or less independent of the outside supplies 
of steel which came in so freely before the war. 


Foundry Iron. 


There has been rather a quiet feeling in the market 
in the absence of much inquiry,-but in spite of this sellers 
are firm and disposed to believe that the demand when it 
comes will be more than equal to the supply. They base 
their belief on the probability of some of the Yorkshire 
demand being transferred from Cleveland to the Midland 
irons. Of course, Derbyshire No. 3 iron is now being 
quoted up to the maximum and could not be advanced 
without permission from the authorities, which might 
not be easy to get unless it could be shown that cost had 
increased seriously since last July. But, on the other 
hand, the position in Staffordshire iron is different, because 
up to date this iron has been selling here at 5s. less than 
the official maximum. Hence sellers of Staffordshire 
are rather more reluctant to take orders far into the new 
year, as it will quite probably be possible for them to 
advance the price ls. or 2s. per ton should there be any 
falling off in the competition from the Derbyshire irons. 
So far, however, buyers do not appear at all eager to do 
anything, but probably some considerable buying will 
have to be done later on in the month. The demand for 
No. 1 iron, although not much in evidence yet, will almost 
certainly come on again soon, and as No, 1 Staffordshire 
is liked the price may easily go above the 102s. 6d., 
delivered, which has satisfied sellers up to the present. 
Lincolnshire iron is not frequently offered now, but 
merchants have small quantities which they allow to 
go at 99s. 6d. or thereabouts, delivered in this district. 
As for Scotch iron little interest is taken in it, but an 
occasional sale takes place at the official price. 


Semi-steel. 


One cannot say that there is any market now 
in semi-steel, although there is a vague idea that American 
material may be obtainable by those willing to pay the 
price. The question of time of delivery, however, now 
assumes more importance, for few people would care to 
risk buying at anything near present prices for delivery 
Jater than March, and unless the steel is actually afloat 
it would be rash to assume that arrivals would take place 
before that date. It is probable, therefore, that business 
will only be done in exceptional circumstances. 


Serap. 


There is a gradual increase of firmness in the 
market for scrap, which confirms dealers in their views 
that prices may probably be higher this year. The limit 
on steel scrap would, of course, have to be altered to allow 
of much movement in this department, although it might 
advance 2s. 6d. even in present circumstances. What 
would suit Lancashire better would be a demand from 
Sheffield, because this would permit of a 7s. 6d. rise without 
interference with the limit. At present good ordinary 
heavy steel scrap is being offered here at 101s. per ton, 
on trucks, and the only market practically open is that 
on the North-East Coast. The prices offered from Wales 
do not yet compete with that market. Shell-end scrap 
is said to be firmer and there is not a great deal of it about 
in this neighbourhood. Steel turnings are certainly much 
stronger than they were, and have been sold for 55s. per 
ton, delivered free to the consumer. There has been no 
very serious demand for foundry scrap, but a quiet week 
in this market was to be expected. There was at least 
one sale of best quality made at 105s. to justify the price 
to which dealers are holding; but one will be able to 
judge better as to whether an advance is coming when 
active business begins again. The forges are offering 
£6 10s. for heavy wrought scrap, but it is doubtful 
whether much of the best quality can be brought at less 
than £6 15s., while some dealers want £7 for specially 
good lots. Dealers all agree that rather a smaller supply 
of this material is coming in, and believe that the forges 
will require more than formerly in the early part of this 
year. 


Finished Iron and Steel. 


There is no change in the position as regards 
finished material, and of course no freedom of trade 
in it. 


Metals. 


The position as regards copper is somewhat 
obscure, and it is noticeable that dealers in old copper 
and metal are disinclined either to buy or to sell until 
it is cleared up. Of course copper cannot be sold except 
by permission of the authorities, and although prices 
are quoted on the London Exchange they are not much 
of a guide to the man in the provinces who wants to get 
a little metal. The merchant's price for ingot-copper, 
delivered here, was £150, but this is a good deal more 
than the official price given for electrolytic. Strong 
copper sheets are quoted at £170. Lead is offered at 
£36 5s. Tin at £186, all delivered in Manchester. 


Manchester Ship Canal. 


The complete figures with regard to the operation of 
the Ship Canal during last year are not yet available, but 
for the eleven months ended November 30th, the traffic 
receipts amounted to £721,616, against £662,749 for the 
same period of 1915, an increase of £58,867. With the 
exception of the month of July, when there was a labour 
dispute, each month of the year’ showed an increase 
in the receipts over the corresponding month in the year 
1915. The increased receipts are due almost entirely 


to the higher rates of tolls and dues which have been 


put into force to meet the extra expenses in connection 
with labour and war allowances. 


Local Chemical Industries. 


There is certainly no British industry which has 
seen such remarkable developments during the war as 
that of chemistry, and in no part of the country have such 
strides been made as in Lancashire and Cheshire. The 
shortage of acids has been serious, especially for the 
production of explosives, for sulphuric acid plays a very 
important part in the manufacture of nitric acid, for 
which purpose it is employed for the distillation of Chile 
saltpetre. The residue from the process—nitre cake— 
which was until recently of little or no value, contains 
a good proportion of H,SO,, and is now found to answer 
almost as well as the pure acid for bleaching and dyeing 
of worsteds. The textile industries have suffered owing 
to the scarcity of bleaching powder, but it is hoped that 
ere long the deficiency of this product will be made up 
by the employment of an alternative substance—hypo- 
chlorite of soda—which can be produced from brine by 
the electrolytic process. 


Manchester Royal Exchange. 


Owing to the structural alterations that are 
going on in connection with the enlargement of the Royal 
Exchange, the subscribers are now being submitted to 
the maximum of inconvenience. At busy times the 
crowding and jostling are almost unbearable owing to 
a large portion of the floor space being occupied by the 
builders’ scaffolding, thus transferring numbers of members 
from one portion of the building to another. Under 
such trying circumstances the announcement that the 
subscription is to be increased by one guinea per annum, 
commencing with this month, has been received with 
surprise. In their circular on the subject the directors 
say that this step has been taken “ after full consideration 
of the special conditions arising out of the war, and until 
such times as they are able to ascertain the cost of the 
Exchange extension under war conditions, when the per- 
manent subscription can be fixed.” 


Barrow-tnx-FurNeEss, Thursday. 
Hematites. 

All through this district there is very great 
activity in the hematite pig iron trade. There are in all 
29 furnaces in blast, and the whole of the iron is being 
used promptly. On local account a big tonnage of metal 
is required, and from the five furnaces blowing at Barrow 
the make is taken direct to the converters. On outside 
account the demand is equally brisk, and from present 
appearances it is likely to be more marked as new plant 
is put into operation in various parts of the country. 
The make of iron will be increased shortly in several parts of 
the district. Prices still rule at the maximum rates of 
127s. 6d. per ton f.o.t. for parcels of mixed numbers of 
Bessemer iron, and special brands are at 140s. per ton. 
Warrants are at 115s. per ton net cash. 


Iron Ore. 


For iron ore there is an increasing demand on 
local as well as general home account, and there are hopes 
that the output will be materially increased at no distant 
date. The work of searching for new deposits and of 
extending existing workings is being pressed in various 
parts of Furness and Cumberland. 


Steel. 


The steel trade did not observe much in the 
shape of holidays. The orders held represent vast tonnages 
of semi-manufactured metal for munitions of war, and 
the mills are as busily employed as it is possible for them 
to be with the labour at command. No ordinary steel 
sorts are being made on private account. The steel 
foundries are in full work. There is an increasing demand 
for plates for shipbuilding purposes. Prices are quoted 
for various steel descriptions. They run as follows :— 
Billets, £12; heavy rails, £10 17s. 6d. to £11 10s.; light 
sections, £12 to £12 10s.; heavy tram rails, £12 5s.; ship 
plates, £11 10s.; and boiler plates, £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades are busily employed, and will be 
so for a very long time to come. More attention is being 
paid now to the construction of merchant tonnage. 


Fuel. 
The demand for coal is brisk at 25s. to 27s. 6d. 
per ton. House coal is at 27s. 6d. to 38s. per ton 
delivered. Coke is in fuller demand at 33s. to 35s. 6d. 


per ton delivered, and Lancashire cokes are at 32s. per 
ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


By the time this appears in print work will have 
been once more seriousiy resumed in the Sheffield district. 
What with the break at Christmas and again at New 
Year the employees have had quite one of the old holiday 
periods, though the manner of keeping it has been, generally 
speaking, consistent with the anxious time now being 
experienced. There was no observance of definite days, 
though most of the holiday periods granted synchronised, 
and Tuesday found many and Wednesday the remainder of 
the workers back in their places. There seems to be a 
fecling that this is virtually the final holiday before the end 
of the war, and there is no doubt that from now onward a 
fresh earnest spurt in munition making will be undertaken. 
The past year witnessed the completion of a wonderful 
organisation for the production of munitions. All the 
‘“‘ greenness’ of new hands, both male and female, has 
disappeared. They have thoroughly mastered their tasks, 
and are able to commence 1917 with all the advantages of 
skilled workers. It is, indeed, marvellous the way people 





whose walks in life were far removed from steel manu- 





factures of any kind, have adapted themselves to their 
fresh surroundings. The change has simply proved, in 
some cases, that a man or woman’s vocation had been 
hitherto missed, and now it has been found. One of the 
features of the shell department is the absolute freedom 
that most of the workers reveal at the lathes, about which, 
until quite recently, they knew nothing. The way for 
those responsible is now quite easy. Any number of fresh 
men and women can be brought into the works and distri- 
buted as labourers amongst their skilled fellows for a short 
period, during which opportunites are plentiful for a 
sound training in plain turning. Thus, automatically, 
they find themselves in charge of machines, ready in turn 
to impart their knowledge to newcomers. So the work 
goes on. But from notices posted in the works, it is to 
proceed at an even more rapid rate from now henceforward. 
Another thing is that evidently, as the year proceeds, 
works now able to preserve a fair margin of private trade 
will find themselves drawn further and further into the 
great national task of making war material of one kind or 
another, In fact, the prospect of complete classification 
of trades is causing a considerable degree of anxiety in 
some quarters. There are very large interests to which it 
will make not the slightest difference, but those whom the 
matter concerns will certainly find that quite early in the 
year, as a director remarked to me recently, ** some funny 
things will happen.” ‘The view of manufacturers, how- 
ever, is entirely with the Government and our Allies, that 
the business of winning the war must be placed miles and 
miles in front of any other consideration. It is jin that 
spirit that Sheffield enters 1917. 


Praise for the Workers. 


On several previous occasions | have made direct 
reference to the periodical observations of Sir W. E. Clegg, 
who presides over the Sheffield Munitions Court. Sic 
William has his hand upon the very pulse of the workers. 
He knows, perhaps, better than any other individual the 
inner condition of things from the workers’ point of view, 
and on Tuesday he gave a résumé of the work of the Court 
during the past year. Having done so, he expressed the 
opinion that the conduct of the workmen in Shettield had, 
on the whole, been most satisfactory. A very large per- 
centage had realised the importance of the country’s call, 
and had answered it most nobly, and it was unfair to the 
country that some of their comrades should, by broken 
regulations, add to the strain under which the majority 
was working. He hoped that in the present year an even 
better state of things would prevail, but in any case, for 
the past year, the men had done splendidly. The statistics 
Sir William gave were very interesting. There had been, 
he said, 254 sittings of the Tribunal in 1916, and the 
number of controlled firms had risen from 161 in January 
to 267 in December. For leaving certificates there had 
been 1434 applications, August claiming the highest 
monthly total at 196, and January the lowest at 74. Ot 
these 387 had been granted, 629 refused, and 221 with- 
drawn or dismissed. For breaches of works’ rules 3257 
cases were brought before the court, 2291 defendants being 
fined, 227 cases dismissed or withdrawn, and 740 adjourned 
on probation. The highest monthly total was 291 in 
August, and the lowest 98 in January. For other offences 
the record was :—Not working diligently, 436 cases, 243 
persons fined, 65 cases dismissed and 128 adjourned. 
There were 297 cases of gambling in the works, with fines 
inflicted in 157 cases. Of the remainder 29 were dismissed 
and 111 adjourned. For refusing to obey orders 290 men 
were brought before the court, 251 being fined. There 
were 11] cases of drunkennness, 9 being dismissed, 21 
adjourned, and fines inflicted in 81 cases. Referring to 
the last-named set of figures, Sir William observed that the 
record was to him very satisfactory indeed, considering 
the thousands and thousands—he had read a newspaper 
statement to the effect that there were 200,000 men now 
employed in Sheftield directly and indirectly on munitions, 
though he was not prepared to say how far that was correct 
—of men who were working under great stress. For 
fighting in the works and interfering with other workmen, 
there were 74 cases, 47 ending in fines, 13 being dismissed, 
and 14 adjourned. Another satisfactory record, added 
Sir William, was that only 60 men were brought before the 
court for refusing to work overtime. The totals for the 
year were 4700 cases, with fines imposed in 3144 instances, 
430 cases withdrawn or dismissed, and 1126 adjourned on 
probation. A stern duty was placed upon the court, and 
it had to be performed in the interest of the country. So 
long as the court remained in operation its provisions would 
have to be enforced. The only way to deal with those who 
would not perform their duties was to be strict. 


Round the Works. 


Whilst there is no doubt that private trade is 
rapidly disappearing, and will, by all appearances, do so 
presently altogether, a good deal of export business is 
being done under special permits. Much of it is pretty 
easily distinguishable as being indirectly connected with the 
production of munitions or war material of some kind, but 
there are general manufactures also. The latest of these 
oversea orders include steel for Santos, Bilbao, Montreal, 
Toronto, Madras, and Trondhjem ; tools for Bahia, New 
York, Invercargil, Para, Calcutta, Singapore, Albany, 
Montreal, Cape Town and Perth ; cutlery to Rio, Montreal, 
Quebec, Trinidad, Havana, and Calcutta ; machetes for 
South America and West Africa ; hardware for Rio and 
Sierra Leone; saws for Accra, Bordeaux, Lisbon and 
Bombay ; files. for Petrograd, Monte Video, Colombo, 
Singapore, Chittagong, Rangoon, Calcutta, Shanghai, and 
Delagoa Bay ; and knives for Chittagong. The Sheffield 
Corporation has placed a contract locally for twelve sets 
of manganese steel points for the tramways, and the same 
firm has an order for the Johannesburg Council for trans- 
way steel. 


Iron, Steel, and Coal. 


The feature of the iron market is the continued 
strength of the demand for hematite, both Bessemer 
mixed numbers and special and semi-special qualities. 
The call is certainly chiefly for the two latter, but there is 
a big request for mixed numbers. Consumers here were 
in hopes that further furnace capacity would have been 
provided before now, but it seems most likely that a few 
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weeks, perhaps less, will see one or two new furnaces blown 
in. The chief difficulty in the way has been the shortage 
of labour, but there should be justification for the belief 
that the operations of the Director-General of National 
Service will cover this deficiency before long. There 
appears to be no fresh movement in the market for com- 
mon irons, though a fair business has recommenced in 
Derbyshire makes. Acid and hasic billet supplies con- 
tinue as before, being procurable practically for war 
purposes only. The steam coal market is not yet normal, 
following the holiday interruption. Collieries are being 
pressed for supplies, both for inland works and shipment. 
Tonnage for the latter is not yet too plentiful ; however, 
things may improve in that direction later. The demand 
for shipment is especially active, and for neutrals the 
market keeps about 8s. above the figure for inland sales. 
Works appear to be fairly well off for supplies of big 
steams and cobbles, but nuts are scarce, with a very scant 
offering on the open market. For inland sales best South 
Yorkshire brands are quoted 17s. 9d. to 18s. 3d., best 
Derbyshire hards, 16s, 9d. to 17s. 3d ; second quality, 16s. 6d. 
to 16s. 9d.; steam cobbles, 16s, 6d. to 17s.; and nuts the same 
figure. 
but there is no selling pressure. House coals continue in 
good request. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade Review. 


THE course of trade during 1916 was wholly 
dominated by the demands of the Government and of the 
Allied countries for war material of all descriptions. 
Looking backward one perceives a great trade system 
evolved by a century of peaceful evolution struggling to 


In the small fuel market best grades are in active 
demand, while second qualities are going away steadily. | 





for the manufactured iron and _ steel 


| pared with 25 at the beginning. 


Allied countries. The capacity of the furnaces was 
taxed to the fullest extent, and still makers found 
themselves unable to cope with the pressure. About 
the middle of April the scarcity of hematite became 
very acute, and it was found necessary, in order to meet 
the minimum needs of the home works, not only to stop 
all exports to neutral countries, but also to curtail in some 
measure the shipments to the Allies. At the same time 
a ‘Control’? Committee was formed for the purpose of 
allocating supplies. Under the supervision of this com- 
mittee deliveries are being well maintained, but the 
complete official organisation necessarily leaves little 
scope for business operations, every transaction being 
subject to variation according to the needs of the cus- 
tomers. In February the Government fixed a maximum 
price of 122s. 6d. for East Coast mixed numbers, and 
there has been no alteration since. At the close of the 
year there were 44 furnaces producing hematite, as com- 
A very hopeful view is 
held of the future prospects of trade. The demand is 
as great as ever it was, and already many manufacturers 
have enough orders on their books to keep them fully 
employed over the first half of the year. 


Manufactured Jron and Steel. 

The year just closed was a remarkable period 
trades; not only 
was the highest point of prosperity touched, but that 
prosperity was shared by every firm and every branch. 
During the whole of the year work knew no pause, and 


| with plant running at its fullest eapacity manufacturers 


adapt itself to radically changed conditions, of which | 


it had no previous experience or even conception. This 
East Coast, with the result that one-half of its area is an 
arsenal, where work knows no pause. In this devastating 


so vitally concerned are playing a part of almost incal- 
culable importance. The record of the past year is 
one of ever-increasing pressure upon the brains and 
skill, the adaptiveness, the capacity and resources of the 
staple trades. Employers and men have risen with 
whole-hearted enthusiasm to the great call upon them, 
and have supplied Britain and her Allies with no mean 


proportion of the vast quantities of iron and steel, finished | 


and semi-finished, required for the equipment of our 
armies. The work has been carried on amid many and 
great difficulties, chief of which have been the scarcity 
of labour and the lack of raw material. In addition, 
an enormous amount of reorganisation and new construc- 
tion, and great quantities of new machinery, were 
needed before much of the work could even be commenced 
with. Naturally these conditions created innumer- 
able anxieties and difficulties, which were only over- 
come by the most persistent determination and unfailing 
patience. From a purely commercial point of view the 
year was the most abnormal on record. Government 
contracts commanded imperative priority during the whole 
period, and neither men nor material were available to 
deal with ordinary commercial work. 


Cleveland Iron Trade. 


The past year saw most remarkable changes 
in the iron trade, which was entirely governed by the 
development of war operations. The year opened with 
a very firm market. Though the question had frequently 
been mooted, the fixing of maximum prices was not intro- 
duced in January; in fact, the year was fairly well 
advanced before that drastic—and, in the opinion of 
many, very necessary—move was finally brought about. 
No. 3 Cleveland advanced as high as 86s., and it was 
generally felt that some steps would have to be taken 
to prevent the price from soaring even higher. In February 
the maximum price was fixed at 82s. 6d. for home con- 
sumption, except as provided under the sliding, scale 
arrangement previously settled by the Ministry of 
Munitions. Since that time, however, there were 
various fluctuations before the settled price of to-day 
—87s. 6d.—became recognised. A local committee 
then came into existence, and its work, though difficult 
and irksome, has been invariably carried out with tact 
and thoroughness. About the middle of April directions 
were issued as to control and distribution of imported 
ore, as well as pig iron made on the North-East Coast. 
Under this order consumers were required to submit a 
note of their requirements before the 20th of each month, 
and no person was obliged to sell for longer than one 
month, and then only to the extent at which he could 
really spare the iron. In the second week of April the 
export price of pig iron went up to 98s. 6d., but the 
Government, having prohibited shipments to some 
foreign countries, the price dropped by almost 10s. Then 
followed a tremendous demand by the Allies, and the 
price gradually improved until it reached 97s. 6d. As 
speculation in Cleveland pig iron warrants was prohibited 
by an Order in Council in March last, these cannot be 
seriously regarded at the present day. The drastic 
order, which affected chiefly pig iron and other metals 
required for the production of war material, involved the 
disappearance of the Warrant Ring at Glasgow, which 
had for many years dominated the legitimate iron trade 
of Cleveland. The prohibition was regarded as in the 
best interests of the trade, and the country generally, and 
the innovation was generally welcomed. As _ regards 
future prospects, producers take a very bright view. With 
order books well filled they will be heavily engaged for 
some considerable time. 


Hematite Pig Iron. 


The predominant feature of the manufactured 
iron and steel trade during the past year was the 
overwhelming demand for the manufacture of munitions 
of war on the part of the Home Government and the 


generally were quite unable to keep pace with the 


demand. Numerous extensions and additions were car- 
ried out. These must in the future have a very important 
influence. 


Shipbuilding and Engineering. 
The past year was one full of amazing 
activity in shipbuilding and engineering trade , and if it 
were permissible to refer in detail to all that has been 


: ; | accomplished on the North-East Coast the country would 
great task has been splendidly performed on the North- | } ‘ 


be presented with an astonishing record of progress. In 


| accordance with an official request no statistics are being 


| issued as to vessels launched or to other work done. 


war the iror d steel trades wi hie is district is |..-.: 3 . s 
1 and steel trades with which this district is | this is obviously a prudent course for safeguarding national 


While 


| interests in war time, it is equally obvious that detailed 


comparison with the work of previous years becomes 


| impossible, and only a general survey can be attempted. 


The year opened with an enormous demand from the 
Admiralty for vessels of all kinds, and these demands 


| practically absorbed the whole capacity of the yards. 





Ordinary mercantile work was increasingly neglected. 
The yards were unable to complete existing orders, except 
with very great delays, or to entertain new inquiries, 
owing to the impossibility of guaranteeing even approxi- 
mate deliveries. In August last, however, the progress 
on Admiralty orders had been so great that it was 
found possible by the authorities to release several yards 
to devote their energies solely to the production of mer- 
chant vessels. Some difficulty then arose respecting the 
delivery of material from the steel makers, but on repre- 
sentations being made to the Government an arrangement 
was made whereby a portion of the mills are now devoted 
to a definite output of shipbuilding material. How 
important the question of increasing the output of new 
ships of the ** tramp ”’ class is now regarded can be readily 
understood from a letter which the Shipping Controller 
has issued, stating that there is to be no debadging of 


| semi-skilled or unskilled men who are employed on mer- 
| chant shipbuilding or engineering work. The engineer- 


ing works are taxed to their utmost capacity to cope 
with the work thrown upon them. Additions and exten- 
sions have been general, but considerable difficulty has 
been experienced in equipping and manning the works 
when complete. Both shipbuilders and engineers look 
forward to another year of the greatest activity. 


The Coal Trade. 


During the past year the Northern coal trade 
has been dominated by two main factors, viz., the shortage 
of labour and the influence of the Coal Prices Limitation 
Act. The effect of the one would certainly have been a 
great inflation of prices had it not been checked by the 
effect of the other. Owing to shortage of output coal- 
owners found it very difficult to supply contract 
deliveries, especially since preference had to be given to 
the Admiralty, the railway companies, and to firms 
engaged upon munitions and other indispensable war work. 
Most contracts were, in fact, fulfilled upon the basis 
of supply, according to reduced output, and new agree- 
ments entered into have been upon the same terms. 
France and Italy have become enormous customers, 
every facility being afforded to keep them well supplied, 
in addition to which the regulation of export certificates 
has operated to prevent scarcity in the home market. 
This week business on the coal market has been quiet, and 
generally more or less formal. The quantity of fuel 
available for prompt transactions is rather limited, as, 
owing to the recent influx of stemmed boats, the collieries 
have been able to overtake much of their delayed ship- 
ments, which, added to the holiday stoppage, has reduced 
the quantities on hand very considerably, the only excep- 
tions being in the case of small steams, and in a few cases 
of coking coals. These conditions have made for general 
improvement all round. There is, moreover, a quantity of 
inquiries for the first quarter of the year, and, granted 
anything like a decent modicum of tonnage, the forward 
position will undoubtedly strengthen. As things are it 
is expected that more than the limited prices will be 
obtainable for some time onward. Best Northumber 
land steams are firmly quoted at 30s. as a minimum, as 
well as Tyne primes, with 32s. 6d. or more being demanded 
in some cases for neutral buyers. Secondary best steams 
are also on the mend and tending slightly upwards. Small 
steams are still procurable cheaply, though the stocks are 
diminishing. The Durham coals are all improving in 
tone. Best steams are firm. Gas coals are slightly better 
in price, which is reflected in the case of secondary 
classes. Coking fuels are a shade steadier, while bunkers 
are distinctly better. The demand for foundry coke is 
heavy, and the market is firm for both best beehive and 
patent oven. Quotations are as follows :—Northumber- 





lands: Best Blyth steams, 30s.; Blyth second steams 24s. 
to 27s. 6d.; Tyne prime steams, 29s. to 30s.; Tyne prime 
seconds, 24s. to 25s.; unscreened bunkers, 18s.; house- 
holds for home market, 21s.; for export, 30s.; Blyth best 
smalls, 18s. to 20s.; Tyne prime smalls, 20s. to 21s.; second 
smalls, 16s. 6d. to 17s. 6d. Durhams: Steam (locomo- 
tive), 27s. 6d. to 30s.; best gas, 25s. to 26s.; second gas, 
18s. to 20s.; special Wear gas, 32s. to 33s.; smithies, 26s. 
to 27s. 6d.; ordinary bunkers, 17s. 6d. to 18s. 6d.; best 
bunkers, 19s. to 20s.; superiors, 25s.; coking, unscreened, 
17s. 6d. to 19s.; coking, smalls, 17s. to 18s. 6d.; gas coke, 
32s. to 34s.; blast-furnace coke, 28s. at ovens fixed price ; 
foundry coke, 42s. 6d. to 47s, 6d. 








SCOTLAND. 
(From our own Correspondent.) 


Trade in 1916, 


TRADE during the year just closed has been carried 
on under most exacting conditions. The outstanding 
feature has, of course, been the gradual elimination of 
private enterprise and the concentration of all energies 
on the successful prosecution of the war. The Government 
control of works has been more and more extended until 
now it is practically impossible to secure delivery of ship 
iron, steel, or composite material without permit or 
licence. The prices now obtaining for material of all 
descriptions is on a totally abnormal level, and the general 
opinion is against a sudden drop in values on the cessation 
of the war, in view of the almost certain demand for con- 
structive material in sufficient volume to keep mills 
engaged for years to come. In most trades home prices 
have been fixed by the Government, while export rates, 
despite the greatly curtailed turnover, have been very 
firmly maintained. For instance, in the steel trade the 
home quotations are, for ship plates £5 2s. 6d., boiler 
plates £5 2s. 6d., and angles £5 10s. per ton in advance 
of pre-war prices, while export prices are for ship plates 
£8 7s. 6d., boiler plates £9 5s., and angles £9 per ton 
higher than in 1913. It has been estimated that fully 
half of the output from the steel mills has been in the form 
of billets or bars for shell making, while large quantities 
of structural steel has been employed in the erection of 
new, and the extension of existing, Government controlled 
factories. In the pig iron trade the chief feature has been 
the demand for hematite, the price for which was fixed 
at £6 2s. 6d., f.o.t. makers’ works. Ordinary brands 
are now about 100 per cent. above the prices ruling in 
1913. Owing to the Government announcement making 
speculation in mcials illegal business in pig iron warrants 
became a complete fiasco and the Glasgow iron ** Ring ” 
was Officially closed at the end of May. In the malleable 
iron trade numerous works are now producing steel 
and the output of iron is limited. Makers, however, 
have manage to maintain a fairly good general turnover. 
Prices are now for **Crown”’ quality iron bars £14 12s. 6d. 
per ton, less 5 per cent. for home delivery, and £14 5s. 
to £14 10s. for export, compared with £12 5s. and £12 10s. 
per ton respectively at the beginning of the year. Mild 
steel bars at £16 10s. show an advance of £5 10s. per ton 
on the year. The demand for machinery of all descriptions 
is enormous, and makers are quite unable to cope with 
the orders on hand. Shipbuilding yards have been as 
busy as ever. Taking the year as a whole, business in 
the Scotch coal trade may be termed satisfactory. The 
first six months was especially so, and during that period 
collieries had particularly heavy bookings and values were 
extremely high. Thereafter, owing largely to a scarcity 
of tonnage, the difficulty of securing licences, and the 
inability of the home demand to absorb the output, prices 
declined from their inflated level and the general position 
at the close of the year was not so favourable. At a time 
like this many things might occur to change the course 
of business, but the immediate outlook in the coal trade 
cannot be called promising, and the prospects of idle time 
are too realistic to be pleasant. The general export 
trade has dwindled to a low level and is still on the decrease, 
but when it is remembered what a large percentage of 
the British mercantile tonnage is on charter to the 
Government the amount of ordinary business passing 
through must be considered marvellous, and there seems 
to be room for the belief that if under Government control 
of shipping freights assume a more moderate level foreign 
exports could be substantially increased. In the meantime, 
however, the works will have as much as they can do to 
supply home requirements without attempting to cultivate 
overseas markets. 


Colliery and Steel Works Amalgamation. 


It is understood that arrangements have been 
practically concluded for the amalgamation of the interests 
of the two well-known West of Scotland firms of Messrs. 
David Colville and Sons, Limited, steelmakers, and 
Messrs. Archibald Russell, Limited, coalmasters. The 
negotiations in the matter had almost been concluded by 
the late Mr. David Colville, but their final completion 
was delayed first by his death and afterwards by the 
death of Mr. Archibald Colville. The new arrangements 
take affect as from January Ist, 1917, and Mr. John Craig, 
Mr. Jas. B. Allan, and Captain David Colville will join 
the Board of Messrs. Archibald Russell, Limited, while 
Mr. Wm. Russell, C.B., Mr. Jackson Russell, and Mr. 
T. G. Hardie will join the Board of Messrs. David Colville 
and Sons, Limited. 


Scotch Iron and Steel Imports. 


The following statement shows the registered 
imports of certain kinds of iron and steel material into 
Scottish ports during the month of November, 1916 :— 
Steel bars, angles, and shapes, ex United States and 
Canada, 451 tons, value £7501. Iron and steel hoops and 
strips, ex United States and Canada, 462 tons, value £6378. 
Iron or steel ship, boiler, and other plates and sheets, 
not under jin. thick, ex United States and Canada, 
57 tons, value £1610. Iron or steel ship, boiler, and other 
plates or sheets, under jin. thick, ex United States and 
Canada, 967 tons, value £21,102. Total—ex United 
States and Canada, 1937 tons, value £37,191. 
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Pig Iron. 


A good business is being done in pig iron, 
especially in hematite, for consumption at local steelworks. 
Shipments for the past week amounted to 719 tons— 
403 tons foreign, and 316 tons coastwise—compared with 
4181 tons in the preceding week. The total shipments 
for 1916 amounted to 79,256 tons, against 148,618 in the 
preceding year, showing a decrease of 69,368. 


Finished Iron and Steel. 


Works ceased operations on Saturday, the 
30th December last, and resume on Monday, the 8th 
January, 1917. During the week repairs and additions 
to plants will be made. There is still considerable pressure 
for delivery of material, and outputs are unequal to the 
demand. Shipments have now practically ceased unless 
in limited quantities to the Allies. Values are all fully 
maintained at recent levels. 


Coal. 

There is no new feature in the Scotch coal trade. 
The industrial demand is good, and household sorts are 
active, while shipments are well up to the average. The 
aggregate clearances for the week amounted to 177,802 
tons, compared with 160,757 in the preceding week, and 
180,681 tons in the same week last year. Ell coals are 
quoted f.o.b. at Glasgow, 19s. 6d. to splints, 23s 


be 





to 32s.;. navigations, 30s. to ¢ steams, 19s. to 25s.; 
treble nuts, 24s.; doubles, 22s.: singles, 21s.; best 
screened navigations, f.o.b. at Methil or Burntisland, 


30s. to 33s. 6d.; first-class steams, 27s. 6d. to 29s.;  third- 
class steams, 22s.; best steams, f.o.b. at Leith, 26s. per ton. 


The Scarcity of Wag ons. 


Considerable dle time was caused at various 
collieries in the West of Scotland, Mid-Lothian, and 
Haddingtonshire districts owing to the absence of railway 
wagons. Some thousands of tons of coal are being 
delayed and the miners have had to return home. Much 
dissatisfaction exists amongst the workers. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


CHIEF interest on the commercial side of the 
coal trade this week has centred in the working of the 
scheme for the allocation of tonnage for France and 
Italy. The Cardiff local Committee for the supply of 
coal to these countries decided a fortnight ago to adopt 
the system of allocation, but whether it will prove the 
success which was hoped for it is a very doubtful point. 
The scheme came into operation as from Monday last, 
January Ist, and on that day the Committee made a 
start with those vessels which had previously been taken 
up on time-charter at rates higher than those stipulated 
in the limitation scheme, and consequently contrary to 
its provisions. It is understood that for the present 
the Committee will confine its activity to these steamers, 
and that others which have been taken up, and are being 
run in the French trade by exporters with bona fide 
contract business, will be allowed to continue as heretofore, 
the idea of the Committee being not to disturb any existing 
arrangements unless the circumstances really justify it. 
There are many who prophesy a very short life for the 
allocation system. The outlook so far is certainly not 
hopeful. 


State and Collieries. 


So far there is no further official news concerning 
the relations of the State to the collieries, or of the financial 
arrangements which are to be made with colliery companies, 
but interest has been created in the announcement which 
has appeared in some quarters that the Treasury has 
decided to come to the aid of the trade, which has up to 
recently been considerably hampered by lack of transport 
facilities. The report is that the State will buy at a 
fixed price all coal left over through the shortage of 
transport. There is no confirmation forthcoming so far 
from coalowners, and nothing seems to be known definitely 
about it ; but the construction put upon the announcement 
is that, instead of collieries being rendered idle for want 
of empty wagons, coalowners should, in times when 
shipments are slow, stock their supplies, and thus keep 
a regular flow of wagons and maintain their output, and, 
if possible, increase it. The stocks could be used, it is 
pointed out, at a time when there is a great demand for 
coals for industrial purposes, and supplies for shipment 
would not be interfered with. The weakness of the case 
is that coals thus banked would lose so much in value. 
Large coals which were so dealt with would be no better 
than through coals when again loaded, and would depre- 
ciate in value several shillings, and the same would be the 
case with smalls. Under such circumstances coalowners 
would require very generous terms to give them an 
incentive to produce their maximum output, and it is 
for this reason also that it is expected that in any arrange- 
ments which are come to with the Government under the 
scheme of State control, very fair and reasonable terms 
will be arranged. It is understood also that the Treasury 
will show more readiness to sanction the issue of new 
capital by colliery companies, in order that they can 
proceed with development work at the pits. In the past 
applications to secure fresh capital have been refused, 
and thus it is contended that enterprise and development 
work have been checked. 


South Wales Shipments. 


There was a fairly sharp falling off last week in 
the shipments of coal, coke, and patent fuel from South 
Wales, which was accounted for by the holidays. The 
total was only 130,386 tons, which was a little more than 
half the amount of the preceding week, when the total 
was 258,217 tons, the actual decline being 127,831 tons. 
The quantity taken by the Allies was 104,880 tons, equal 
to 80.43 per cent., while 25,506 tons went to neutral 
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destinations, this being equivalent to 19.57 per cent. 
Cardiff shipped 75,067, Newport 32,593 tons, Swansea 
14,882 tons, and Port Talbot 7844 tons. France took 
altogether 75,698 tons, or 58.05 per cent., as compared 
with 137,182 tons, or 55.26 per cent.,in the preceding 
week. As regards shipments to neutral countries, the 
largest quantity was cleared for Spain. 


Steel Workers’ Wages. 


At a recent meeting of the Wages Board of the 
South Wales and Monmouthshire Iron and Steel Workers’ 
Association the result of the joint audit of accounts for 
the three months ended November 30th last showed an 
increase in the selling price of tin bars and steel rails of 
4} per cent. The employers thereupon offered the work- 
men an increase in wages of 2} per cent. The men’s 
representatives were not able to accept or reject this 
offer. Since then, however, the matter has been considered 
by the workmen at Dowlais, who have rejected the offer. 
In the event of the men at the other works adopting a 
similar course, the matter will have to be referred to 
arbitration. In November, 1915, when the average 
selling price of tin bars and steel rails had increased from 
£6 10s. per ton to £7 2s. Ild., which was equivalent to a 
12 per cent. increase, the men were granted a war bonus 


of 2s. Subsequently they received an increase of 15 per 
cent. when the selling price showed an increase of 27 per 
cent. Judge O'Connor awarded 10} per cent. when the 


increase was 24} per cent., and after the last audit the 
Committee on Production awarded an increase of 7 per 
eent. During the last three months the average selling 
price has risen to £10 12s. 2d. per ton, and basing their 
decision apparently on the last award of the Committee 
on Production, the employers decided to offer an increase 
of 2} per cent. 


Current Business. 


The market has shown: more signs of settling 
down this week after the holidays, though there has not 
been much activity manifest. The tone generally is 
rather quiet, but large coals are firm. There has been a 
fair demand for supplies, but as there is very little hope 
of the authorities releasing coals, salesmen have preferred 
not to accept orders for early loading. Buyers, on the 
other hand, are not operating ahead, because of the 
uncertainty regarding tonnage supplies, and the expecta- 
tion is held that when the Admiralty requirements fall 
off values will become easier. At the moment, however, 
salesmen quote from 30s. to 32s. 6d. for second Admiralties, 
best drys, and leading Monmouthshires. Business could 
be done at 30s., the limitation figure, if only coals could 
be released, as buyers are prepared to pay this price, but 
under the circumstances values are little more than 
nominal. Colliery salesmen will not accept below this 
figure, and many of them, being comfortably off for tonnage, 
ask up to 32s. 6d. In the case of bituminous qualities, 
No. 3 Rhondda large are about 29s. to 30s., and No. 2 
Rhondda large 27s. 6d. to 28s. 6d., as much as 30s. being 
indicated in some quarters, others, however, being pre- 
pared to book up supplies at 2 6d. Small coals are 
very steady at about 20s. for superior qualities, up to 
21s. being quoted for best bunkers. Cargo sorts, however, 
are very uneven. One or two salesmen ask up to 20s. for 
best descriptions, but lower grade coals are plentiful, the 
demand being very quiet, especially for dry sorts, which 
range down to 12s. Patent fuel is unchanged, but the 
limited quantity of pitwood on the market has put prices 
up to 52s, to 53s. 








LATER. 


There has been no fresh development in any branch of 
the coal market, values of large and small coals being about 
unchanged, with new business on a minimum scale. There 
is a fair inquiry for early loading, but there is next 
to nothing being arranged for ahead. The bulk of the 
requirements for early loading is for France at limitation 
prices. Nothing official is known concerning the terms 
upon which colliery companies will be treated under 
State control, but the rumour is current that they will 
be allowed to retain 30 per cent. of their profits above 
those earned in 1913. Other undertakings, such as dry 
dock concerns, &c., keep 20 per cent. above their pre-war 
profits. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 31s. 6d. to 32s. 6d.; 
ordinaries, 30s. to 31s.; best drys, 31s. 6d. to 32s. 6d.; 
ordinary drys, 28s. to 30s.; best bunker smalls, 20s. to 21s.; 
best ordinaries, 18s. 6d. to 19s. 6d.; cargo smalls, 18s. to 
20s.; inferiors, 12s. to 17s.; best Monmouthshire Black 
Vein large, 30s. to 32s. 6d.; ordinary Western Valleys 
30s. to 32s. 6d.; best Eastern Valleys, 30s. to 32s. 6d.; 
seconds Eastern Valleys, 28s. to 30s. Bituminous coal : 








Best households, 25s. 6d. to 26s. 6d.; good households, 
24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 28s. to 30s.; 


smalls, 20s. to 22s.; No. 2 Rhondda large, 27s. 6d. to 






28s. 6d.; through, 22s. to 23s.; smalls, 18s. to 2¢ patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 62s. 6d. to 


65s.; good foundry, 57s. 6d. to 62s. 6d.; furnace, 50s. to 
52s. 6d. Pitwood, ex ship, 52s. to 53s. 


Newport. 


The market in Monmouthshires has improved 
in strength, and prices for any smal! lots for the ordinary 
exporter are, as a consequence, firmer. Very little business 
is possible, however, but sellers quote 30s. for large coals 
with confidence, and some indicate up to 32s. 6d., but they 
have none to spare for early shipment. Buyers who do 
not share their optimistic views for forward business are 
proceeding as far as possible on the hand-to-mouth prin- 
ciple, and are very cautious about doing anything ahead. 
Approximate values: Steam coal: Best Newport Black 
Vein large, 30s. to 32s. 6d.; Western Valleys, 30s. to 
32s. 6d.; best Eastern Valleys, 30s. to 32s. 6d.; other sorts. 
27s. to 30s.; best smalls, ['8s. to 20s.; seconds, 16s. to 18s. 
Bituminous coals: Best house, 25s. 6d. to 26s. 6d., 
seconds, 24s. 6d. to 25s. 6d.; patent fuel, 35s. to 37s. 6d; 
Pitwood, ex ship, 52s. to 52s. 6d. 








Swansea, 


The tone of the anthracite coal market is still 
rather unsatisfactory, as tonnage is so slow to improve. 
Consequently business is very much handicapped, and 
at the same time collieries experience difficulty in main- 
taining regular work. Anthracite large coals are slow to 
move off, though machine-made qualities display a slightly 
better inclination. Approximate prices :—-Anthracite : 
Best malting large, 30s. to 32s.; second malting large, 
27s. to 29s.: Big Vein large, 24s. to 27s.; Red Vein large, 
22s. to 25s.; machine-made cobbles, 37s. 6d. to 40s.; 
French nuts, 37s. 6d. to 40s.; stove nuts, 36s. 6d. to 39s.; 
beans, 27s. 6d. to 29s.; machine-made large peas, 20s. to 
22s.; rubbly culm, 12s. to 12s. 6d.; duff, 6s. to 6s. 6d. 
Steam coal: Best large, 27s. to 28s.; seconds, 25s. to 26s.; 
bunkers, 20s. to 24s.; smalls, 12s. to 18s. Bituminous coal : 
No. 3 Rhondda large, 28s. to 30s.; through and through, 
23s. to 25s.; smalls, 18s. to 20s.; patent fuel, 34s. to 35s. 












Tin-plates, &c. 


The iron and steel trades remain unchanged, 
but in the tin-plate trade licence restrictions and supplies 
of steel are becoming increasingly stringent. Ordinary 
business is trifling in the extreme, Government demands 
displacing other interests. Stock plates are in better 
demand. LC., 14 20 112, sheets, are nominally 34s. 
to 35s. per box, with wasters 30s. Prices for Class A 
certificate business remain steady at a minimum basis 
of 28s., some makers quoting firm up to 30s. 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 13th, 1916. 


A DvutcH corporation has been in Pittsburg for some days 
endeavouring to place steel orders at an estimated value of 
5,000,000 dols.; nothing is at present known as to the outcome. 
Large orders are still being placed for pig iron and semi-finished 
steel for export, and makers are straining every point to accom- 
modate this demand. Prices still move upwards, and orders 
are reported in various quarters for next year s delivery. There 
are inquiries reported of an unknown volume intended for 
export, but deliveries are so unsatisfactory that the negotiations 
are not being brought to a close. All the great steel plants are 
far oversold, the largest having orders booked in excess of 
11,000,000 tons, It is understood that the various steel plants 
are now turning out ingots at the rate of 20,000,000 a year, as 
against about half that quantity two years ago. Delay in 
shipments in mill products has brought an accumulation of 
work at most of the mills. The railroad traffic situation is 
becoming somewhat better, but the scarcity of cars is still felt, 
and during the severe winter now at hand the difficulty of 
moving freight will be aggravated. The car builders report 
further negotiations for rolling stock, notwithstanding the 
unprecedented orders for cars during November. Total orders 
for locomotives placed last month were 586, of which about 
60 per cent. were for export. Fer eleven months the locomotives 
ordered were approximately 4000, or double the number placed 
last year. No change was noted in the copper market during 
the past week. Dealers are holding a little first quarter copper 
at 35 cents, and are asking 34 cents for second quarter. The 
increased refining output next year is expected to bring some 
relief in prices after July. It is thought that the present prices 
are the highest that are likely to be reached. Domestic consump - 
tion continues at the very high rate, and consumers from now 
on will purchase with more caution, which fact is not without 
its influence upon producers, who are asked to quote prices on 
second quarter delivery next year. 








FORTHCOMING ENGAGEMENTS. 


MONDAY, JANUARY 8ru. 

INSTITUTION OF PostT-OF FICE ELECTRICAL ENGINEERS ( LONDON 
CeNTRE).---Institution of Electrical Engineers. Paper on 
“The Story of the Keyboard Perforator,”” by Mr. H. H. 
Harnson. 6 p.m. 

TUESDAY, JANUARY 97a. 

Tue INSTITUTION OF Civit ENG@IVEERS.-—Great George-street, 
Westminster, S.W. Paper on “ Recent Progress in Dredging 
Machinery,” by Mr. William Brown, M. Inst. C.E. 5.30 p.m. 

THe Institution oF Evectrical ENGINEERS (SCOTTISH 
Loca. Section ).—-The Princes-street Station Hotel, Edinburgh | 
Paper, ** Principles Involved in Computing the Depreciation o° 
Plant.”’ 

MANCHESTER GEOLOGICAL AND MINING SocretTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Paper _on 
* Notes on an Old Colliery Pumping Engine ” (1791), by William 
Thomson Anderson. 4 p.m. 


7 p.m. 


WEDNESDAY, JANUARY 10ru. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Juvenile Lectures. Lecture on “ Electricity and its 
Applications,” by Mr. Alan A. Campbell Swinton. 3 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.— Royal Society 
of Arts, John-street, Adelphi, W.C. Paper on *‘ Notes on Screw 
Gauges,” by Col. R. E.Crompton. 8 p.m. 

Tue INstiruTion oF EvectricaAL ENGINEERS (YORKSHIRE 
LocaL Section).—Philosophical Hall, Leeds. Paper on 
* Principles Involved in Computing the Depreciation of Plant.” 
by Messrs. F. Gill and W. W. Cook. 7 p.m. 

THE AssocraTION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper on ** The Design 
and Construetion of Industrial Premises.”’ 8 p.m. 


THURSDAY, JANUARY IIt#. 

King’s College, Strand. Exhibition 

of Workshop Methods of Optical Testing. 5 to 9.30 p.m. 
THe Institution oF ExvecrricaL ENGINEERS.—-Victoria 

Embankment, London, W.C. Paper, “* The Principles Involved 

in Computing the Depreciation of Plant,’ by Mr. F. Gill and 

Mr. W. W. Cook. 8 p.m. 


THe OpticaL Society. 


FRIDAY, JANUARY 26rn. 
Puysicat Society or Lonpon.—Imperial College of Science. 
Imperial Institute-road, South Kensington, 8.W. Agenda will 
be circulated later. . 5 p.m. 








ConTract.—-Messrs. Broom and Wade, Ld., of High Wycombe, 
inform us that they have received an order for 150 Hyatt 
flexible roller bearings for line shafting, for installation in the 
new works in course of erection by J. Tylor and Sons, Limited 
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THE COMMERCIAL PRODUCTION OF 
HYDROGEN. 

In the early days the commercial production 
of hydrogen (an element, by the way, first recognised 
by Cavendish some 150 years ago) was effected 
by the simple method of treating iron borings with 
dilute sulphuric acid. From the economical stand- 
point, however, the system left much to be desired, 
and with the introduction of the dirigible airship, 
it has given way to the modern water-gas process 
which possesses the great advantage of portability. 
Coutelle was the first to appreciate the merits of 
the steam process, although in his time water-gas 
had not been introduced, so that he was obliged 
to employ a means of direct-firing in its stead. He 
erected cast iron retorts, which were charged with 
metal filings, and through which steam was passed, 
the temperature within the retorts being maintained 
by means of external wood fires. Modern processes 
are to extent based on this method, but 
Coutelle’s system was short-lived owing to its 
importability and the slow rate of evolution of the 
gas. A host of methods for the preparation of hydrogen 
on a large scale have been suggested within the last 
forty years. Several of these survive at the present 
day, but in view of the rapid development of the 
water-gas process in this country since the commence- 
ment of the war it may be said that manufacture 
on these lines will be the principal means employed 
in the future. Within the past two years hydrogen, 
on a commercial scale, has been produced both in 
this country and on the Continent by four distinct 
methods or modifications of them. Summarised, 
these methods are as follows : 

(a) The electrolytic process, whereby hydrogen 
generated by the decomposition into its 
elements of water. 

(6) The acid process, in which certain suitable 
metals are treated with dilute sulphuric acid. 

(c) The “ blue ” water-gas process. In this 
system water-gas is generated from coke and 
steam, and the constituents other than hydrogen 
are removed by special treatment. 

(d) The iron-water-gas process. From the 
point of view of modern practice this process 
is the most important. It consists essentially 
in the generation of hydrogen by the passage 
of steam over iron filings, and the subsequent 
reduction of the filings by means of water-gas. 

Credit for the evolution of the last-named method 
is largely due to Bergius, who, some three years ago, 
erected a large plant at Hanover which is now in 
active operation. Bergius discovered that by the 
interaction of steam on heated iron hydrogen may 
be produced in extremely large quantities. Chemi- 
cally, the reaction is decidedly simple :-— 
Fe H,O FeO H, 

from which it will be seen that a residue of iron 
oxide, in a finely powdered state, remains. The 
reaction is carried out at a temperature of about 
320 deg. Cent., and the economy of the process is 
beyond question in that the iron oxide, by inter- 
mittent treatment with water gas, containing a 
high proportion of carbon monoxide, is reduced for 
further use to the metallic state. In time, of course, 
the iron filings contained in the retorts require renewal, 
but the rate of consumption of the metal is compara- 
tively slow. The speed of production of the hydrogen 
is largely dependent upon the working temperature 
employed, but the quantities in which the gas is 
evolved may be immensely increased by the intro- 
duction of chloride of iron and copper. It has been 
shown by Professor Crossley that the rate of evolution 
is so great that with a producer of approximately 
ten gallons capacity 3000 cubic feet of hydrogen 
may be generated per diem. The increased demand 
for hydrogen in this country is now largely being met 
by plants operating upon this principle, and from 
which a gas having a purity of over 99 per cent. 
is obtained. The plants are operated on an inter- 
mittent cycle comprising a gas-making ‘‘run”’ of 
about twenty minutes’ duration, which is followed 
by a comparatively short reducing spell. Hydrogen 
has never before been produced so cheaply as with 
this method, the purified gas costing, with raw 
materials at their present price, little more than 
4s. per 1000 cubic feet. The gas, after collection 
in a holder, is compressed into steel cylinders at 
a pressure of about 120 atmospheres. 

As regards electrolytic apparatus, this, in many 
instances, is still employed, but it possesses the 
drawback that the hydrogen yielded is always 
vitiated by a small proportion of oxygen. The 
defect has to some extent been overcome by the 
insertion of a diaphragm between the electrodes, 
and by employing a special solution as an electrolyte. 
Probably, the best known electrolytic process, a 
process by the way, which was installed some few 
years ago at the airship station at Farnborough, 
is that known as the Oerlikon system, hailing from 
Zurich. With this plant the electrolyte consists 
of an alkaline solution of potassium carbonate, 
while iron electrodes are used. It is understood, 
however, that owing to the expense of operating 
the Farnborough plant—the hydrogen produced 


some 


Is 


costing about 21s. per 1000 cubic feet—it has been 
discarded in favour of more modern apparatus. 
At one time there was in use a number of the 





so-called “dry ’’ processes for producing hydrogen, 
and some few of these are still to be met with, 
particularly in France. These methods are of especial 
interest if only for the fact that at one time they were 
adopted by the aeronautical sections of the armies 
of practically the whole of Europe. A celebrated 
method, that of Richter, consisted in heating to 
redness a mixture consisting of lime and zine dust, 
when hydrogen was evolved. The gas was then 
compressed into cylinders. The Russian army, 
in their war against Japan, made use of a “dry” 


plant in which hydrogen was produced by the action | 


of caustic soda on aluminium. The process was, 
it appears, quite satisfactory in itself, but was 
dependent upon a plentiful supply of water for 


cooling purposes owing to the amount of heat 
generated by the reaction. 
The well-known French processes, which have 


been given the names of ** Silikol’”’ and “‘ Hydrolith,” 
are of a more or less “dry” nature. The “ Silikol ”’ 
method consists in producing hydrogen by treating 
silicon with caustic soda, whereas ‘‘ Hydrolith”’ 
is calcium hydride compressed into blocks which 








The slipway is of reinforced concrete work, carried 
on mass concrete piers. The lower end, or toe, is of 
mass concrete, partly above and partly below low water 
level. The gradient of the slipway is 1 in 7 and its length 
from boat-house doors to extreme toe is 201ft. 6in. The 
keelway is fitted with rollers from the boat-house to the 

| upper end of the slipway toe in order to ensure a good 
launch of the lifeboat. 

The work was carried out by contract for the Royal 
National Lifeboat Institution, being designed by and 
executed under the supervision of their engineers, Messrs. 
Douglass, Lewis. and Douglass. The contractors were 
Messrs. Clark and Chapman, of Aberdeen. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


RATING OF MACHINERY. 
Srr,-—In reply to your most interesting article relating to 
the Rating of Machinery by local authorities and public 


bodies, which in London and the surrounding districts has been 
the cause of many large manufacturers either removing or 
going into total retirement. 








INTERIOR OF LIFEBOAT STATION AT WICK 


yield hydrogen when treated with water. The 
* Blue ” water-gas process, enumerated under heading 
(c) above, is certainly deserving of attention, although 
it is doubtful whether it is capable of competing 
with the iron-water-gas method. The ‘‘ blue” gas— 
similar to that manufactured on many of the more 
important gasworks, and subsequently carburetted— 
is a particularly cheap product, costing in normal 
times about 4d. per 1000 cubic feet. It consists 
primarily of hydrogen (50 per cent.) and carbon 
monoxide, with a small proportion of nitrogen, 
and carbon dioxide (about 10 per cent. in all). The 


CO, is readily removed by passing the gas through | 


a lime purifier, and of the remaining constituents 
hydrogen possesses the lowest boiling point ; accord- 
ingly, by considerable reduction in temperature, 
the CO and nitrogen may be liquefied and separated 
from the hydrogen which remains in the gaseous 
state. The Linde oxygen plant may be used for 
the purpose of liquefaction, the ‘‘ blue” gas being 
passed through coils surrounded by liquid air, while 
the CO and nitrogen are thrown down in a specially 
designed separator. The liquefied gases, moreover, 
are not wasted ; but containing a large proportion 
of combustibles, they are employed in a gas engine 
for driving the plant. The liquefaction plant is 
not an essential adjunct of the process, for a new 
type of water-gas plant, originating in Belgium, 
is capable of producing hydrogen of from 90 to 95 
per cent. purity by bringing about the dissociation 
of the compounds in ordinary’ gas tar. For many 
purposes, such as aeronautical work, a gas of such 


quality would no doubt suffice. It is claimed, 
moreover, that under good working conditions, 


the hydrogen may be produced for as little as 3s. per 
1000 cubic feet. 








NEW LIFEBOAT STATION AT WICK. 


A NEW motor lifeboat house and launching slipway 
have just been completed at Wick. The site is about 
850ft. east of the harbour in a very exposed situation, 
550ft. west of the ruins of the old breakwater. The 
boat-house and slipway are very clearly shown in the 
engravings on page 19, while a view of the interior of 
the house is given herewith. 

The house measures 60ft. by 21ft. internally. The 
walls are of stone, plastered outside and inside. The 
roof is boarded and slated and carried by kingpost timber 
principles, and the floor is of concrete, reinforced with 
mild steel rods. The house stands on mass concrete piers 
built on a sloping shelf of rock, known as the Salmon 
Rock. 


From one end of the river Thames to the other, the principa 
river in England, practically all our large works have been closed 
down owing to the system of excessive rating of the manufac- 
turer’s machinery, which prevented any success in tendering 
for work against firms in other towns working under more favours 
able conditions granted to them by rating authorities and 
Assessors who are more practical men. 
I gave fifteen years’ service on one of our largest parishes 
in London, with the idea of keeping our workmen employed 
on the Thames by ceasing the rating of machinery at the boiler 
and engine-house, knowing full well from practical experience 
that unless I was successful the works would be closed down 
and all the machines dispensed with, the employees leaving 
their homes, with the result that property would be emptied 
and no rates paid, to say nothing of the less of trade to shop- 
keepers. 
During the years I held the position of chief iron and steel 
inspector of all bridges, stations, viaducts, &c., of one of our 
largest railways at the time of the conversion from the broad 
gauge to the present gauge, I visited many of our works, which 
| clearly showed me that the end would come as it now has. 
It may interest you to read the names of some of the principal 
owners of works who have left London within the past few 
years, and who have established themselves in towns where 
there is a preferential rating system :—Messes. Willans and 
Robinson now at Rugby, Messrs. Thornycrofts from Chiswick, 
Messrs. Simpsons fron Pimlico, South-Eastern and Chatham 
Railway from Battersea to Ashford, London and South-Western 
Railway from Nine Elms to Eastleigh, Messrs. Wilsons from 
Vauxhall, Messrs. Peter Brotherhood of Belvedere-road, West- 
| minster, now at Peterborough, Messrs. Middletons of Southwark. 

Messrs. Easton and Anderson who made the pumping engines 
at the Orange-street Works, Trafalgar-square, to supply the 
| Houses of Lords and Commons, and also the fountains in the 
square, Messrs. Humphreys, Tennant, one of the largest marine 
builders to the Government, Messrs. Yarrows, Messrs. Greens, 
&c., Messrs. Maudslay, Sons and Field of Westminster, who used 
to make engines and boilers for all the navies of the world, 
also for the White Star Line, including the first Oceanic, myself 
running her trial trips after having superintended the fitting 
of the engines at Messrs. Harland and Wolff’s, are entirely 
closed down, as are also the Thames Ironworks, Limited. 

I could rention several other works of lesser importance, 
and I should think when they were all in full work they gave 
employment to about 140,000 to 150,000 workmen of all 
grades. JOHN ETHERINGTON. 

London, December 30th, 


1916, 


MELTING STEEL SCRAP IN THE FOUNDRY CUPOLA. 

Srr,— I read with interest in your issue of Friday last the 
letter of Mr. Gregory on Melting Steel in the Ironfoundry 
Cupola. I can assure you that I had no knowledge whatever 
of any patent embodying the process outlined in my article 
being in existence. J 

I am extremely glad indeed to note that Mr. Gregory is at 
present negotiating for the production of such an iron as is 
described in the above article in your issue of November 24th 
last. At the present time this process is undoubtedly of great 
national importance, for it allows of the conversion by a cheap, 
easy, and efficient method of comparatively valueless steel 
scrap into valuable hematite pig iron. 

This was my sole reason for publishing the results of my 
experiments in this connection. They (my experiments) were 
performed some twelve months ago under the necessity of pro- 
ducing a very low silicon cast iron for special purposes. 

Trusting this explanation will be quite satisfactory to Mr. 
Gregory. J. E. Hurst. 
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SHIPPING CONTROL. 





Ir is axiomatic to say that the food supply of Great 
Britain is to all intents and purposes dependent on her 
shipping ; it is also clear, and has been so for some time 
past, that our merchant marine, magnificent as it is, 
can no longer be considered adequate to the war needs 
of these islands. The shortage is mainly caused by the 
large proportion of existing tonnage demanded for 
purely military and transport service; by the lack 
of new construction since the war broke out, and 
only in a secondary way by depletion by enemy sub- 
marine attack. If there were no submarines the 
position would still be serious ; it was with satisfaction 
therefore that the country learned of the appointment 
of one of its most prominent shipping magnates to the 
position of Shipping Controller. A writer in the 
Edinburgh Scotsman, commenting on the shipping 
position, says :—*‘In Sir Joseph P. Maclay the Govern- 
ment has appointed a Clyde man to solve the present 
difficulties, and no more need be said.” This is a 
very high compliment to pay to any man who has yet 
to win his spurs in the arduous work which confronts 
him, but it is in agreement with the general opinion 
that the selection made is a wise one. and that Sir J. 
P. Maclay is the man for the hour. Obviously no 
Controller could tackle such a formidable problem 
without the most efficient advice and whole-hearted 
support, especially so in view of the announcement 
made by the Secretary of the Admiralty that “* the 
appointment of a Shipping Controller, having rendered 
unnecessary the continuance of the Advisory Com- 
mittee of shipping experts attached to the Admiralty 
Transport Department since February, 1915, the 
Board of Admiralty has accepted the resignation of 
the members of the committee.””. The whole business 
of our shipping, whether for purely transport work, 
or for maintaining our food supply, is therefore in the 
hands of the Controller, and the problem he has to 
face is that of the rapid increase of merchant—or, 
perhaps, better cargo—tonnage without interference 
with the necessary output of warship construction. 

There are several methods already suggested by 
which this may be done ; the most obvious is that of 
new construction, the second is the possibility of 
accelerating the rate of present turnover by means of 
quicker handling at the docks and wharves ; the third 
is a possibility of increasing the tonnage of existing 
vessels by alterations to fabric, and adoption of a 
deeper load line. It will be seen that these proposals 
involve considerations of construction, stability and 
management ; it is satisfactory therefore to note that 
the new Controller has called to his side technical 
representatives who are all experts in one or more of 
these questions. These men, whose names have 
been published, hail from the Mersey, Clyde, East 
Coast, Lloyd’s, and the Board of Trade, while the 
Controller himself is second to none in capacity for 
organisation of the whole. It is understood that new 
construction will take the form of a standard type or 
types, and for a standard service, such as is in con- 
templation, the proposal is perhaps the wisest that 
could be made ; there will be no question of personal 
predilection or precedent in design, the ships will be 
simply cargo carriers of fixed type and dimensions 
suitable to the service required ; standardisation of 
hull and engines will inevitably accelerate production 
where the issue is such a simple one. It has, however, 
to be remembered that there is much partly com- 
pleted tonnage on the stocks and in the water which 
could be rapidly completed. It would seem unwise 
to allow this to be set aside in favour of standard 
ships ;: there are those who think it would be better, 
in the meantime at any rate. to go full speed ahead 
on the uncompleted work lying to hand. This is one 
of the first points to be settled, and if it be decided to 
finish all such work, which is cargo carrying, out of 
hand, then the financial questions arising out of 
existing contracts will also demand settlement. 

It will be interesting to see whether, if standard 
ships are built, the type will be large or small : larger 
ships are undoubtedly more economical to operate, 
but smaller vessels would be more easily and rapidly 
constructed. A greater number of shipyards would 
be in possession of machinery adequate to the work, 
and delivery would be earlier; beside this the loss of a 
small ship from submarine attack is not so serious as 
that of a larger ship. Possibly more than one stan- 
dard type will be adopted, but in any case the 
‘“‘ standard ”’ ship seems to be indicated where speed 
of construction is practically the only consideration, 
and the service required approximately standard, 
As we have pointed out on previous occasions, 
standard ships are no new idea for any one particular 
firm of builders, but it would be something new to see 
many shipbuilding concerns, widely separated from 
one another, all engaged in building a standard type 
or types of ship, with interchangeable hulls, engines, 
and fittings. The second suggestion for increasing 
cargo-carrying capacity, that of an accelerated 
handling of cargo, is largely one of labour supply, and 
the Shipping Controller may safely be left to manage 
this part of the problem with the help of the Govern- 
ment. Undoubtedly something could be done in this 
direction ; perhaps more than one would imagine at a 
first glance. Germany knows the value of industry, 
and makes no mistake where concentrated effort is 
absolutely demanded ; we should do well to take this 
leaf, at least, out of her book, 
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The remaining suggestion, that of ” increasing 
tonnage by small alterations to existing vessels, seems, 
on the face of it, to be sound, but it is one of those 
questions which involves very careful consideration 
and technical skill. It is proposed to take all well- 
decked steamers—a very large proportion of our 
merchant tonnage—and to build the wells up sub- 
stantially with stout sides, strong decks, hatches, and 
all necessary fittings, so that, in effect, the vessels 
would acquire an extra deck ; this would increase the 
available freeboard, and allow of a deeper load-line, 
with a considerable increase of cargo-carrying capa- 
city. The addition to hull weight would be of a 
small order. but there would be involved considera- 
tions of strength. stability, and stowage, for the 
loaded condition would then be quite different from 
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No time is being lost’in getting to work; but other and 
better ways may be evolved when the new machinery 
which the Controller has set up gets down to its 
bearings. In the meantime the general feeling is 
that we are on sound lines, and that control is in good 
hands. Sir Joseph Maclay is a man who has made 
his mark in the shipping world by his own exertions 
and ability, and his colleagues are men thoroughly 
representative of all that concerns both construction 
and design of ships and machinery. Their names are- 
Mr. George J. Carter (Cammell, Laird and Co,, 
Limited), Mr. W. S. Abell (Lloyd's Register), Mr. 
F. N. Henderson (D. and W. Henderson and Co.. 
Limited), Mr. James Marr (J. L. Thompson and Sons, 
Limited), Mr. Summers Hunter (North-Eastern 
Marine Engineering Company, Limited), Mr. C. J. O. 
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Fig. 2—SECTIONS OF LO-THERMO ELECTRIC MOTOR 


that for which the vessels were originally designed. 
The case of each ship would have to be considered on 
its merits, and this is where the help of Mr. W. 8. 
Abell, aow chief surveyor of Lloyd’s, and 
Professor of Naval Architecture at Liverpool Univer- 
sity, will be of great service ; with a stafi of technical 
men the necessary investigations could be rapidly 
made, and it would probably be found that a very 
considerable increase to existing tonnage could be 
speedily and economically made. The question of 
propulsion with an increased load is not a serious one, 
for deeperiing draught in vessels of cargo type, and 
moderate speed, is one of the easiest methods of 
gaining dead weight capacity, for, while displacement 
increases approximately in direct proportion with 
draught, power only increases at a rate something 
less than the two-thirds power of the draught ; the 
resulting loss of speed from the deepened draught 
would, therefore, be small. The proposition seems 
to be a promising one, and is considered to be perfectly 
feasibie in a general way. Whether there will be 
difficulties in working out details remains to be seen, 
but there should be none that are insuperable. 


lately ' 


Sanders (Board of Trade), and Mr. W. Rowan Thom- 
son (David Rowan and Co.), with Mr. A. R. Duncan 
(Shipbuilding Employers’ Federation) as secretary. 








THE LO-THERMO ELECTRIC MOTOR. 


We have received from Electromotors Limited, of 
Openshaw, Manchester, pate foo of a new development 
in the design of totally enclosed motors. The demand 
for totally enclosed motors has, in the past, been restricted 
by the difficulty in construeting them, particularly if 
the machines were of any size, and consequently such 
machines have been extremely costly in comparison with 
ventilated motors. 

The reason for this is, that all heat generated in an 
enclosed motor must of necessity be radiated through 
the outside carcase of the machine, and as the rate of 
dissipation is limited, it follows that the heat generated 
must also be limited, and from a practical point of view 
this necessitates that the output for a given carcase is 
restricted, with the result that these machines are relatively 
costly. Furthermore, high specds have been inpracticable 
for the very reason that a large proportion of the heat 
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is generated by the armature iron losses alone, and as these 
increase with the speed a point is soon reached when these 
losses alone balance the radiating capacity. 

Many expedients have been employed to overcome 
this, such as pipe ventilated motors, forced ventilation, 
&ec., but the necessary trunking is always an objection, 
and frequently impossible. Other devices, such as pipes 
through the machine itself, have been employed, and fins 
and ribs upon the carcase, but still without entire success. 
A more successful means has been the employment of 
a hollow bed-plate upon which the motor is mounted, 
and through which air is circulated from the motor. 
The hollow bed-plate is embedded in concrete to absorb 
the heat, or can be cooled by a system of water-pipes. 
This introduces an element which has to be taken into 
account in any scheme of erection, and any arrangement 
which eliminates this fixture is of obvious advantage. 

The idea of the present invention lies in a practical 
means of providing large radiating or air covling surfaces 
constructed in such a manner that the system can be 
applied to standard machines of the well-known chimney 
or pipe-ventilated type, the construction being such that 
the surface can easily be adjusted by the manufacturer 
to suit any requirement. The cooling surfaces are con- 
structed in various forms, illustrations of two of which 
are given in Figs. l and 2. In the first of these the radiator 
proper consists: of a box with end pieces designed to fit 
on vertical trunk openings in the motor end covers, and 
through this box pass in a vertical direction a number 
of thin metal tubes—see the left-hand view in, Fig. 1, 
and the upper sectional drawing on the left-hand side 
in Fig. 2. Inside the back bearing of the motor a fan is 
fitted on the armature shaft which causes a circulation 
of air through the machine and through the radiating 
box, and the arrangement of the tubes, &c.,is such that 
the air impinges on the thin vertical tubes so bringing 
about a large cooling effect. The advantages claimed 
for the system are that not only is increased radiating 
surface provided, but that as the tubes are thin compared 
with the motor carcase the radiation is much greater, 
and that it is hence possible to approach within quite 
reasonable limits of the capacity of a ventilated motor 
of given frame size without the use of anything excessive 
in the size of the radiator. 

Another form of the invention is also shown in the 
right-hand view in Fig. 1, and in the lower sectional 
drawing on the left-hand side in Fig. 2. In this case the 
tube radiator is replaced by one having thin sinuous 
metal sides with top and bottom covers, and also having 
mounted inside the radiator bafile plates which cause 
the air to impinge in a thin stream against the outside 
surfaces so that this type performs the same functions 
as the tube radiator. 

The design, the makers point out, lends itself admirably 
to an entirely water or dust-tight construction, widening 
its field of use enormously, yet at the same time, the bulk 
of the machine is of quite moderate dimensions, in fact, 
less than for an ordinary totally enclosed motor when 
dealing with larger powers. They claim, too, that this 
type of machine is especially suited for use in ammunition 
factories, chemical works, collieries, foundries, flour mills, 
bleaching works, steel works, wood-working establishments, 
breweries, out of doors, and in fact anywhere where it 
is necessary for motors to work in either an explosive, 
dust-laden, or wet atmosphere ; and that to centrifugal 
pump makers it offers exceptional advantage for the 
reason that high speeds are available, which not only 
means cheaper motors, but enables smaller pumps to be 
used for a given duty, thus materially reducing the total 
cost of such combinations. 

A considerable number of these motors have, we under- 
stand, been built and put into practical service in collieries, 
chemical works, &c., with satisfactory results. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters: Chester House, Eccleston-place. 
ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Officer for the Week.—-Platoon Commander J. O. Cheadle. 
Nert for Duty.—Platoon Commander A. Gerard. 
Appointment.-.-Platoon Commander A. Gerard to be Assistant 
Adjutant. 
Friday, January 5th. 
street. Squad and Platoon 


Technical for Platoon No. 10, Regency- 
Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.25 to 8.25. Lecture on ‘‘ Telephones,”’ 7.30. 

Saturday, January 6th.—Commanding officers parade, 2.45, 
uniform, for drill in Battersea Park. 

Sunday, January 7th.—-Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking-office), 
8.45 a.m. Uniform, haversacks, water bottles. Mid-day ration 
to be carried. Railway vouchers will be provided. 

Musketry.—-For all Companies see Notice at Headquarters. 

Special Order.—General Sir Desmond O’Callaghan, K.C.V.O., 
desired that his complete satisfaction with all that he had seen, 
on his inspection, should be recorded in the orders. The Com- 
mandant’s only regret is that there was not a better attendance. 

Note.--Unless otherwise indicated, all drills, &¢., will take 
place at Headquarters. 

By order, 
MACLEOD YEARSLEY, 


December 30th, 1916. Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
Mr. A. J. Wuite, for some years the general manager at the 
works of the Barrow Hematite Steel Company, Limited, has 
resigned that position. Mr. While followed his father, Mr. J. M. 
While, and at one time was manager at the Palmer Company’s 
Ironworks on the Tyne. , 
IRWIN AND Jones, Limited, of London House, E.C., ask us 
to state that they have been appointed sole agents in the United 
Kingdom and France for the sale of the “‘ Hunt” storage 
battery industrial trucks manufactured by the C. W. Hunt 
Company (Inc.), of New York City. Irwin and Jones, Limited, 
will also, as from the New Year, look after Messrs, Hunt’s interests 
for elevating and conveying coal and general merchandise. 
THE company which has hitherto traded as the Anglo-Mexican 


Petroleum Products Company, Limited, asks us to state that, 


its registered name and title has been changed to Anglo-Mexican 
Petroleum Company, Limited, the werd “ Products’ being 
omitted. This change has, we are informed, been made solely 
to simplify the title of the company, and involves no alteration 
whatever in the control, organisation, or operation of the 
company’s business. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


18,088. December 28th, 1915.-CarBURETTERS, Sidney J. 
Robinson, 1, Waimea-avenue, Woollahra, Sydney, Australia. 

The carburetter which is illustrated in the accompanying 
drawings comprises a barrel E with a fixed fuel jet A in its foot and 
open to the atmosphere below, and a liner F with its throat about 
the level of the mouth of the jet. There is also an externally 
cylindrical floating choke tube J constructed as shown and 
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adapted to slide axially within the liner. Out of the exterior 
part of the choke tube are turned circular grooves which extend 
through the tube. A spring L tends to depress the tube in the 
barrel so as to bring the grooves below the throat while permitting 
the vacuum to draw the tube upwards past the throat, so as 
automatically to proportion the draught into the mixing chamber 
while varying the suction on the fuel jet.—November 23rd, 1916. 
(3046 of 1916). February 12th, 1916.--Two-sTROKE 
ENGINE, Gustave Emile Chédru, 18, Rue des Alouettes, 
Lévallois-Perret (Seine), France. 

In this two-stroke engine the pump piston is cranked relatively 
to the working piston of the corresponding cylinder of the 
engine, so that it has begun its delivery stroke and closed the 
port for admission of fresh gases into the pump at the moment 
when the engine piston begins to uncover the admission port 
of the cylinder, and has finished its delivery stroke when the 
admission port of the cylinder is closed, so that the pump is 
merely for delivery, and does not compress the charge. Figs. 1 
to 3 show the engine diagrammatically in vertical section, and 
in three successive positions of its moving parts. B and C are 
the admission and exhaust ports. Each group of two cylinders 
is furnished with a double-acting charging pump F, in which 
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is provided an admission port G, and in each end wall a port H, 
one of which is connected through a conduit M to the admission 
port B of one of the cylinders of one group, while the other is 
connected through a conduit N to the admission port of the 
other cylinder of the same group. The piston of the pump is 
of such a length that it is about equal to the difference between 
the stroke and the height of the admission port. The crank 
of the pump piston is arranged, for instance, at an angle of 
90 deg. relatively to the cranks of the engine pistons, and the 
angle of inclination of the pump axis relatively to the axes of 
the cylinders is calculated so that the sum of the two angles 
should be equal to the crank angle, during which the admission 
rt B remains uncovered by the piston—about 107 deg.— 
December 7th, 1916. 
102,222 (8470 of 1916).—Sparxine Piues, Arthur Edward 
Lamkin, 86, Springfield-road, Brighton. 

In connection with means for automatically cooling and 
cleaning the points of sparking plugs by drawing a mixture of 
air and petrol vapour by suction on to the points, inventions 
have been patented for drawing the mixture through the plug 
itself. In the present invention the inventor provides a socket 
piece which is screwed into the cylinder head and into which the 
sparking plug is screwed, In the wall of this socket piece level 
with the sparking points of the plug a hole is pierced into which 
atube in connection with the induction pipe of the engine is 
screwed. On the induction stroke of the piston, air or a mixture 





of air or a mixture of air and petrol, is drawn through the tube N, 
the ball valve O is forced away from its seating in the mouth of 
the tube N, and the charge passes through the liner FE, opening 
the valve F in its passage and emerges in the socket B impinging 
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directly upon the sparking points of the plug, and finally passes 
into the cylinder through the end A of the socket piece,— 
November 23rd, 1916. 


DYNAMOS AND MOTORS. 


16,464. November 22nd, 1915.—Dynamos, Altred Cecil 
Eborall, Caxton House, Westminster (a communication from 
abroad from Aktiengesellschaft Brown Boveri and Co., 
Baden, Switzerland). 

The invention consists in constructing dynamo electric 
machinery having fastening devices embedded in active iron 
and traversed by a magnetic flux, such fastenings being situated 
in the vicinity of that periphery of the iron body which is not 
wound, and which is not situated at the air gap of the machine. 
The fastening devices are made of good electrical conducting 
material, and are attached at both their ends at the sides of the 
machine to circular rings to form a squirrel cage winding so as 
to prevent the currents from passing through the castings and 
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other constructional parts. As shown in Figs. 1 and 2, the active 
iron body E is fastened to the framing or casing G by means of 
bolts B of good electrical conducting material. Short circuiting 
rings of copper R are arranged at the ends of the machine. One 
ring connects all the ends of the bars on one side of the machine, 
and the other ring connects all the ends on the other side of the 
machine so that the bars with these rings form a kind of squirrel 
cage winding. As shown in Figs. 3 and 4, the fastening of the 
core plates E in the casing G is effected by keys K of dovetail 
section fastened to the ribs N by serews L. In this case the 
rings R are secured to the keys by screws M.—November 22nd, 
1916. 


AERONAUTICS. 
16,042. November 13th, 1915.-STEERING AND BALANCING 
AEROPLANES, Frederick Handley Page, 110, Cricklewood- 


lane, London, N.W. 
In this invention the rudder is built about and encloses a 
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tubular member co-axial with the axis of rotation of the rudder. 
and is provided with sockets at. either end, carried by the main 
framework, thus forming the double purpose of a strut and 
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axis of revolution for the rudder. Fig. | is a diagrammatic 
view of a tail of an aeroplane having a double rudder mounted 
according to the present invention, and Fig. 2 is a sectional 
view of part of a rudder post. The rudder is mounted upon 
and encloses a metal tube A, which moves about pivots at the 
top and bottom. The part A with the end members form a strut 
which acts as an attachment member for the biplane tail portions 
BC, The rudder extends on one or both sides of the tube, and 
each end of the tube receives and is secured to a portion D, 
flared at E, and extended, to be secured by rivets F to the 
structure of the rudder. The flared portion carries a ball 
bearing. At its inside end the socket F is provided with a 
small hole G for connection to a tension wire, which is similarly 
connected te a similar socket at the other end of the tube. 
December 7th, 1916. 


ORDNANCE AND ARMOUR. 


102,203 (3860 of 1916).—-CHALN SHELL, Hermes George L. de 
Whalley, 231, West Dulwich “Mansions, Croxted-road, 


London, 8.E. 

This consists in the employment of a chain or chains wound 
around the gaine and separated by discs or cylinders which will 
keep the chains in place until the projectile case is emptied. 
A simple form of the invention is that in which the projectile is 
loaded with short lengths of chain which are laid therein in coils, 
but which will, after explosion, become stretched and, in addition 
to having a high forward speed, will rotate, and thus assist in 
increasing the ripping effect. These lengths of chain may have 
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Fig. I. 


Fig # 


weights attached to their ends, and are preferably laid in short 
spirally-wound coils, separated to prevent the chain becoming 
entangled, and increase its velocity. Figs. 1 and 2 show sections 
of two forms of projectile constructed in accordance with this 
invention. In Fig. 1 a series of two discs D joined together by 
short tubes adapted to drop over the gaine and constructed to 
receive the chains E are used. In Fig. 2the space C is divided 
by two cylinders F and G of press-pan or other suitable material 
and a coil chain H is laid in spiral fashion around the gaine B 
and inside the cylinder F, whilst the second chain 1 is similarly 
laid around the outside of the cylinder H and inside the 
cylinder I.—November 23rd, 1916. 


SHIPS AND BOATS. 


16,834. November 30th, 1915.—-Tank Verssets, Joseph W. 
Isherwood, Raggleswood, Chislehurst, and another. 

The principal object of this invention is to so arrange the tanks 
that they will materially add to the longitudinal strength of the 
vessel. The tanks, of circular cross section, or approximately so, 
are arranged as a series of circles that overlap or encroach upon 
each other, as shown in the sketch. To enable this arrangement 
to be made a portion of the wall of each tank is cut away. To 
the double bottom, or seating at about the same height, are 
attached the tanks A which overlap in plan, either so as to form 
adjoining overlapping main tanks, or so as to provide a third 
tank B between each adjoining pairs of main tanks. In each 
case the wall of the tank encroached on is omitted to enable the 
encroaching part of one tank to enter the other tank, the tanks 
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being efficiently attached to one another by angle bars. The 
walls of the tanks are connected with the deck by angle bars, 
and to the shell plating C by diaphragms D or by bulkheads, 
with angle bars, the usual expansion trunk being provided 
above the deck. The walls of the tanks are connected to the 
double bottom plates by angle bars, and wherever necessary 
openings can be provided for affording access to the interiors of 
the tanks. The transverse sub-division below the tanks is 
obtained by water-tight floors connected to the shell plating, to 
fore and aft girders, and to the double bottom, or seating by 
angle bars, the fore and aft girders being similarly connected. 
The tup plating to which the water-tight floors and the fore and 
aft girders are connected form means for confining the liquid in 
one space up to the deck.— November 23rd, 1916. 


MISCELLANEOUS. 


September 22nd, 1915.—Erecrric Wirinc DistTRiBvu- 


13,504. 
The Drive, 


TION SystTeM, Ernest Thomas Williams, 11, 
Golder’s Green, London, N.W. 

In this wiring system several distributing panels of different 
capacities are employed, the panel B having a bus-bar of ample 
current-carrying capacity for maximum requirements, and three 
fuses K, each adapted, say, for 300 ampéres, while the fuses for 
the remaining panels C, D, E, F are adapted respectively for, say, 
150, 60, 30 and 5 ampéres, the respective bus-bars being large 
enough to carry the current supplied through these panels, and 
any others fed from them. One or more fuses K in each of the 


panels B, C, D, E, may be utilised to effect connection between 





the bus-bars of the panejs B, C, D, E and F, the cable L from 
the panel B being, if desired, larger than the cable M from panel 
C, and the latter cable, if desired, larger than the cable N from 
unit D, and so on. In a similar way each pair of cables asso- 
ciated with certain of the fuses may, if desired, be respectively 
smaller than the cables supplying the panels. The current- 
carrying capacities of the fuses and associated parts in each panel 
are not necessarily the same, and the fuses can, if desired, be 
such as to fuse at any current less than the full load current that 
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the panel is capable of supplying. It therefore follows that each 
of the translating devices fed from the cables G, H, I and J can 
be of any power up to the full capacity of the fuse feeding it, and 
the sizes of cables or other conductors G, H, I and J, can be 
arranged according to the current-carrying capacity required. 
It also follows that the sizes of the cables L, M, N, P do not 
necessarily respectively correspond with the sizes of cables 
G, H, land J. The dotted lines show an extension of the system. 

-November 22nd, 1916. ; 
16,511. November 23rd, 1915.--Dise GRIN DING 

Breakell, Brassington, Winksworth, Derby. 

This grinding mill has two dises B, C of unequal diameters, 
arranged excentrically to one another, and in such a manner that 
their edges are in alignment at one part of their periphery, and 
are maintained in contact by a spring-controlled lever T. The 
upper dise is mounted in a spherical bearing G, so that it can 
adapt itself to inequalities, and access is obtained to the dises 
by means of a hinged cover H. The .lower disc is driven from 


Mini, Thomas 








the pulley K through bevel gears L and pin or key M, passing 
through the spindle N of the lower disc, and engaging in slots O 
in the sleeve of the bevel wheel. The material to be ground 
is admitted through the hollow shaft F of the dise B, and as it is 
ground, the material passes outwards towards the periphery of 
the dises, and falls into an annular, trough or channel P, from 
which it is ejected through a spout Q, by means of a scraper R 
carried by the disc C, and, if necessary or desirable, a scraper S 
may be fitted to the casing so as to bear against that part of the 
dises at which they are in register.— November 23rd, 1916. 
102,192 (2973 of 1916).--INTERNAL COMBUSTION ENGINE STARTER, 
James Yate Johnson, 47, Lincoln’s Inn Fields, London 
(a communication from abroad by the F.LA.T., Fabrica 
Italiana Automobili Torino, SocietX Anonima, Corso Dante, 
Turin.) 

This device is intended for bringing toothed wheels gradually 
into engagement without shock, although the engine from which 
motion is obtained may be rotating at high speed. Referring to 
the illustration, which shows the invention applied to the starting 
of petrol engines by a small electric motor, it will be seen that 
on the end of the shaft C is a sleeve G provided with a quick 
screw thread. The sleeve G is set in motion from the shaft 
through a frictional dise coupling F, the dises of which slide on 
keys provided on the part G, and receive motion from the discs 
on the sleeve E. The dise presser H of the clutch maintains 
adherence between the discs, owing to the pressure exerted by 
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a spring D. ‘lhe pressure exerted by the spring is so adjusted 
that the friction clutch can transmit to the driven part G only 
a small portion of the power, sufficient to impart rotary motion 
to the part G, while with greater efforts the discs of the clutch slip, 
When current is supplied to the electro-motor, the armature is 
rotated, and the part Grotates. The pinion I, which is screwed 
on the part G, but is otherwise free, thereon screws itself on the 
external thread on G, and moves axially until its teeth engago 





with those of the crown ring M on the fly-wheel. At the end of 
its stroke, and as soon as the engagement of the teeth has taken 
place, the pinion I, in consequence of the resistance offered by 
the crown ring M, comes to bear on the projecting end of the 
hub of the dise presser H, thereby causing the tightening of the 
friction clutch with a force which becomes greater as the resist- 


ance to be overcome increases.—November 23rd, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war 
and has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 1930/ 11.——Registering apparatus for meters. In electric 
energy meters which are to register the consumption whenever 
it exceeds a certain rate, two counters are employed, of which 
one is driven through mechanism from a clock or other constant 
speed motor, while the other counter is driven from a shaft 
which, by suitable ratchet parts, receives movement either from 
the constant speed motor or from the electric motor measuring 
the energy consumed, whichever is the faster. The difference 
between the readings upon the two counters represents the 
energy consumed at a rate greater than that for which the 
constant motor is set. Allgemeine Elektricitats-Ges., Berlin. 
Dated February 9th, 1910, 

No, 2155/ 11.—-Fire extinguishing. Relates to a transportable 
fire extinguisher of the type in which a chemical solution is 
forced out of two or more receptacles alternately by means of 
compressed air, the receptacles being refilled without stopping 
the operation of the extinguisher. Graff, C., and Mikorey, H., 
Germany. Dated January 29th, 1910, 

No. 2203/11.——Driving pulleys. In order to convert a 
grooved pulley employed for rope transmission into a pulley 
suitable for use with a flat metal belt or band, a flexible metal 
band or bands is stretched around the pulley so as to bridge some 
or all of the grooves. The ends of the bands are united or 
secured to rigid plates while the bands are in tension. These 
plates may engage in recesses in the ribs separating the pulley 
grooves or may be formed with projections to engage the sides 
of the ribs of the pulley. Eloesser, C., Germany. 

No. 2241/11.—Electric transformers. QOil-cooled trans- 
formers are provided with means for protecting the oil from 
moisture, consisting of a siphon-like device connected to the 
oil supply pipe or other part of the casing. Kulka, O., Germany, 
Dated February 2nd, 1910. 

No. 2305/11.--Rotary engines ; fixed abutment type, having 
axially-sliding vanes. Steam is admitted to two steam ports im 
# rotary piston through ports in a non-rotary but axially- 
adjustable reversing valve. Each valve port comprises an 
annular part and a segmental part which are brought in turn 
into register with the corresponding steam port. Thus the 
first movement of the valve provides steam throughout each 
revolution, and a further movement brings a cut-off into 
operation. With such a valve an engine will start from any 
position. Internationale Rotations-Maschinen Ges., Berlin. 
Dated January 29th, 1910. 

No. 2379/11.-Wet separating processes. 
different electric qualities or particles of one substance of 
different degrees of fineness suspended in liquid are caused to 
separate by the addition of electrolytes of an acid or basic 
nature, according to whether the substances which it is desired 
shall remain in suspension are such as would, under the action 


Substances of 


of an electric current, move to the cathode or the anode. 
Schwerin, G. B., Germany. Dated January 31st, 1910, 
No, 2462/11.—-Adjustable supports. An adjustable support 


for seats, chairs, stools, desk tops, table tops, &c., comprises 
arms connected respectively to a base and to the article to be 
supported. These arms carry discs having teeth on their faces, 
pivotally connected by a pin and pressed together by a spring. 
Mergner, F., Bavaria. 

No. 2469/11.-—Internal combustion engines; carburetting. 
Two combustion chambers are formed by a projection on the 
cylinder cover or on the piston, which terminates in an angle 
opposite radial fuel nozzles having three orifices. In four-stroke 
cycle engines an air admission and an exhaust valve, and in 
two-stroke cycle engines with terminal exhaust, two air valves 
are situated on either side of the nozzle. Dauber, G., Germany. 
Dated February 10th, 1910. 

No. 3269/11.— Distilling. A reflux condenser or dephlegmator 
comprises nests of horizontal tubes, through which in succession 
the vapours pass from top to bottom, and around which the 
cooling medium passes in a reverse direction, together with 
means for draining away the condensed liquid to prevent 
further contact with the vapours. Still, C., Germany. 

No. 3610/11.—-Ordnance ; field carriages. Relates to elevating 
gear for high-angle fire guns of the kind in which the gun and 
cradle are disconnected from the ordinary elevating gear when 
the gun is to be swung from the firing position into the loading 
position. The invention consists in the provision of a spring, 
which tends to reconnect the gun and cradle with the elevating 
gear. The spring is locked during the loading, but is auto- 
matically released by the closing of the breech. Rheinische 
Metallwaaren-und Maschinenfabrik, Germany. 








THE thermal values of the coals of the United States 
do not vary greatly. Any coal above 15,000 B.T.U. 
per pound is very high, and any below 12,000 is very 
poor. According to the Iron Age, a weighted average, 
paying attention to the tonnage importance of coal in 
different districts, indicates that a fair measure for the 
whole country, as coal is actually produced, is about 
14,250 B.T.U. per pound ; 7.e. a pound of coal, if burned 
without. loss, should raise 14,250 Ib. of water from 32 deg. 
33 deg. Fah. A fair average, drawn from a great 
many analyses of oil from the various fields, indicates 
that about 19,000 B.T.U. per pound is a fair factor to 
apply to the country’s production as a whole. A fair 
average for natural gas at the point of consumption is 
1025 B.T.U. per cubic foot. 
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Vor. CXXIII.—No. 3185] 
aan ontractors Able to Apply 
early, with Services of Skilled Bie 7 Five 

Electric” Travelling On Helene — = aon two 


ft. Me for are 
requested to COMMUNICATE wit with 9 HUBERT BAINES. 
Deput Chiet Engineer, H.M. FICE OF WORKS, 
y's ATE, WESTML. INSTER. LONDON, 58.W. 
Priority Pe oi be given. 106 


She Ministry 


ENGINEERING PLANT AND 
MACHINERY FOR DISPOSAL, 
Disused and Unused, 
Further particulars fro; 


MINISTRY ¢ Bs Sek ah hata 


Bearer 's-gate, 
‘Westininster, S.W. 


Ministry of Munitions. 


ae MUSGRAVE FAN 


FOR DISPOSAL ; new ; steam driven ; 45in, diameter inlet ; 


working pressure 160 Ib. 
For further parcioniors. apply, 74/Sales/28, Dept. ——— 
Supply, 8 torey's-gate, S. 


re Ministry of Munitions. 
rg jalioeaa 

WERNER PFLEIDERER MIXER 
FOR DISPOSAL. Approximately 3ft. lin. x 2ft. 7in. x 2ft. 4in. 


For further particu! “i apply '4/Sales/3%6, Dept. Explosives 
Supply, Storey’s-gate, 8.W 65 





of Munitions. 


% 





Wanted, Junior Draughtsman, 


enced Jigs and Tools, for controlled establish- 
ment on South Coast Fawn yf y employed on Government work. 
No person a! ye vernment work will be em- 
ed.—Apply wont ag ment Exchange, mentioning 

* The Engineer” and number 302. P202 a 


itter Wanted Immediately for | 


Government work; must be well used to boiler and 
steam pipe fitting. =e one at present employed on Govern- 
ment work will be e pply to your nearest Board of 
Trade Muiplovineas xchange, mentioning “The Engineer ” 
and number 113. 1134 





Wanted, Mechanical Draughts- 


MAN. Aircraft experience not essential. No one 
resident more than 10 miles away wa res Ty So ig on 
Government work will be en, aged.—S ence, and 
salary to WELLS AVIATION CO., itd, ‘te a 
Chelsea, London, 8S.W. A 


\ anted, Three Draughtsmen, 
must have Mechanical or Marine experience. No 

person already employed on Government work will be e ing Wo. 

<o your nearest Employment Exchange, quoting 








Dra htsman, Mechanical, 
ED, to take leading Pee in drawing-office of 
new codbass in Midlands engeged upon mt war work. 


Excellent prospects for a young, energetic man. One with some 
—— in jig and tool design and automobile construction 
preferred. No man already on Government work can en- 
gaged without consent of present employers.—Applications in 
the first instance should be made to the nearest rd of Trade 


No Ag Exchange, mentioning “The Engineer” and 





Steam Foden Lorry Drivers 
WAN Good wages.—Apply, PHILLIPS, MILLS 
and CO., Ltd., Bridge Wharf Wellington-road, Battersea, s 8. iG 


(ivil Engineer (Ineligible) Wants 
POSITION, experienced in office and works, railways, 
bridges, workshops, mills, and buildings; good surveyor and 
draughtsman.—Address, ‘P19, Engineer ‘Office, 33, Norfolk- 
street, Strand, W.C. P19 B 


Flectrical and Mechanical Engi- 


NEER (ineligible) is OPEN to accept an APPOINT- 
MENT. Wide experience at homeand abroad in lighting and 
Bie works ; constructing and rm agg Accustomed to 


of Would represent or 
e branch Pra ire Ege P95, Engineer Office, 33, 
k-street, Strand, W.C. P195 B 











man: 
N orfo! 


Erg gineer Requires Position of | 
KESPONSIBILITY on Government work. First-class 
B.O.T. certificate. Latest workshop practice. Good organiser ; 
accustomed to control large bodies of men. Experience in 
laying down factories. Public school man.—Write, Z. B.T., 
0. Deacon’s, Leadenhall-street, E.C. lls 








[)raughtsman Wanted, 


with 
rience in Wire and Rolling Mill design. Per 
to suitable man. No person already employed on Government 
work will be mart. —Write ora ply nearest Board of Trade 
Employment Exchange, mentioning “The Engineer” and 
number 82. 82 a 


Exgineer, 14 Years’ Mechanical 


and electrical experience, thorough workshop, D 
1 traini: WISHES RESPONSIBLE post. 





ssistant En 
for ns 0 at Controlled Wo to deal 
with correspondence and orders, pre estimates and 
specifications for ha'd cranes, overh runways, &c. State 
salary required and previous experience. No one already em- 


merece ( Ineligible), 





played on Goveronmens work will be engaged —Apply to your 
earest Board o! on 5 ga xchange, mentioning 

« “The Engineer” fe. ww Xe 100 a 
ble Assistant Engineer 


(Japa 


the routine of a large 


pel familiar with oi] engines and conversant with 
experience, and sala! 


required. No person already emplo: n Government wi 
wil e a jicants must apply to their nearest 

of Trade plorm mt Exchange, mentioning * The ee 
and number 





esigner, with Good Mechanical 
engineering experience, REQUIRED et thers need 
———— for he uration of the War. No others 
apply.—Reply (by eet stating age, experience, and prese: 
salary, to Box No. 918, care of Messrs. R. F. White and ison, 
Genl. Advne. aan 33, Fleet-street, London, E.C. 


ngineer.—Assistant Construc- 

4 TIONAL ENGINEER Wanted Imrediately to act 
as Clerk of Works for erection of chemical -— Experience 
in rapid erection of pumps, vessels, and piping essential. 
Applications from persons eligible ior’ Serv ce with the Colours 
or al y engaged on Government work will not be considered. 
Salary per month. > pemmane 78, Engineer Office, 33, 
Norfolk-street, Strand. W 78 a 


Engineering Manager or Sec- 


OPEN for I me ig a 








pa pee —Two Wanted 
immediately for Government work. Must be experi- 
enced in estimating and ac. So ng of large Steel-framed 
Buildings, Crane Gantry: © person already employed 


on Government work will —State age, ee 
— and present pmployers, and sala expécted to B.O.T. 
Employment Exchange, quoting No. A2781. Wa 





ughtsmen.—Wanted Imme- 
i. One or Two good DRAUGHTSMEN, engi- 
neering 5 Permanency. Good — and ts 
— applicants. State rience. 
lready employed on Government work will be en 
reptien to the applicant’s nearest Exchange, quoting “ The 
Engineer” and number 98. 9a 


[raughtsmen Wanted, with 
Mechanical or Structural experience Knowledge 


of Electric Crane design - advantage. age, experience, 


])raug 





and ary req' © person at present employed on 
Government work ‘will be engaged.--Apply to n Board 
of Trade Em — Exchange, quoting “ The ——— 
and number 





Tool 


Pog pear 


first-class Machine 
DRAUGHTSMAN REQUIRED for 
district. Must be thoroughly 


and 

TION as ENGINEER or ASSIS' TANT MANAGEK. ecturer 
in machine design. References.—Address, P210, Ped 
Office, 33, Worfolk street, Strand, W.C. P210 


Engineer (46), Disengaged, Seeks 
responsible POSITION ; 18 years’ experience as foreman 
and works manager. Expert knowledge forge and smithwork, 
hydraulic press work, drop forging, and general machine sho 
practice. Sound judge of men and successful in control. 
Knowledge of shell production. Energetic six o'clock man.— 
ane P212, Engineer Office, 33, Norfolk-street, a. 








‘ 

[;xperionced Manager Open for 
immediate ENGAGEMENT Expert production 

engineer, accustomed to all classes of machine tools. Good 

both male and female labour. Experi- 

ith 8in., 6in., and 45in , and 18 Pr. H.E. and Shrapnel 

Can take full Coe — Address , 23, Engineer (ffice, 

38, Norfolk-street, Strand, W.C. 238 


Folly Qualified Civil Engineer 


(33), just completed extensive war work with large 
Admiralty contractors, OPEN for suitable APPOINTMENT 








at once. Large experience at home and abroad; good 
rst-class 3 experienced in the iay aut 
of plant ; highest references given.—Address, 127, Engineer 


ce, 33, Norfolk-street, Strand, W.C. 


go C.E., Inst. Mech. E., B.Sc., 


and all wean EXAMINATIONS.—Mr. G.P. 
tla M. Inst.C.E., &., personally PREPARES 
GaN DIDA' ES, libero Aes? or by correspondence. Baa 


of successes during t twelve y Courses 
sommenced at any time. a Ea Victorinetrests' a 8.W. 








pa tnership.—Wanted, Partner 

= spose - yg in Ironworks in London, or would 
SELL.—A , Engineer Office, 33, Norfolk-street, 
Strand, we P208 « 





yanted, a Good Second-hand 


LANCASHIRE BOILER, 22ft. long, 7ft. dia., for a 

Sone eee of 100 pounds.—Full details and lowest cash 

price, and where to be seen, to J. DOVEY, Butts Boiler oe 
Worcester. 117 


Wanted, a Second-hand Electric 


GENERATING SET, about 200-250 killowatts 
capacity, with 240 volts direct current shunt dynamo, direct 
coupled to high = compound engine, suitable for 120 Ib. 
steam pressure, Belliss or Browett engine preferred.—_JOSEPH 
poe ZY and SONS, Ltd., Hadley Castle Works, —_ 

alop. 


Wanted, a 4, 6, or 8-Spindle 


MULTIPLE DRILL, with spindles adjustable radially. 
—Address price and particulars to 88, Engineer ——. > 
Norfolk-street, Strand, V 


Wanted, Converter, $-Ton, Side 
blown; also Trunnions, Pedestals, and Tilting 
price Address, 129, Engineer Office, 33, se a 











Gear. State 
street, Stran 


Wanted, Gas Compressor, Water 


driven, about 500 c.f. per hour ety: oe a 
Engineer Office, 33, Norfolk-street, Strand, W 


Wanted, Good Second-hand 


PLATE BENDING ROLLS, capable of bending to at 
inside diameter, and dealin 








least two-thirds of a circle 27in. 





with plates l6ft. wide, lin. thick cold, 2in. thick hot,—Fu 
iculars and where can be inspected to 5 UE 
yHITE and CO., Ltd., East Cow 91 ¥ 
W anted Immediately, Two 
Second-hand pat pein A for main een railway 
yg 16ft. diameter, a ximum load of 
to X tons. JOSEPH ngAN REY ‘and SONS, td. aw 


Castle Works, Wellington, Shropshire. 


Wanted, One Triple-Expansion 


High-speed ENGINE, 500 horse power, 1orced lubrica- 
tion, stating where to be seen and lowest price. Belliss-Morcom 
type preferred. — 119, Engineer Office, 33, Norfolk- 
street, Strand, W 119 








modern machine tools and not available for Pl service. 
Permanent position to right man. pang person already em- 
ployed on G vernment work will be .—Apply to your 
nearest Board of Trade indy xchange, mentioning 
“The Engineer” and number 10. Wla 





oreman Required in General 
Engineering Works engaged on Government work, West 
of England, for Fitting an achine Shop. Must be first- 
class . Permanency. spaces te age, eae Noone 





MENT in the } pr. —_~ _ (or the 
high inducement offered 
iighteen years’ ‘experience in electrical aud mechanical 





ion of 





} 
rative or 
tat 


iy au Fo with the 
pe BF offices in all d 





par ts, 
i hilit 


in staff selection 
A fair 





wo-k, the control men and sales development. 
knowledge of iy Spanish. Russian and German. 
£350 to ing to the magnitude and 
nature of the un ing and the terms of the agreement of 
a me 7 ntlemen b —_ and education. 
Address, P192, neer Office, 33, Norfolk-street, nieend, 
P192 


a, 


engaged on Government work need apply pply to your 
nearest Board of Trade a me, mentioning 
“The Engineer ” and number 1 1324 


Foundry Foreman.— Wanted, a 


competent MAN, thoroughly A ag poet in cada 
or 











methods and power 
— of light grey iron expeditiously. Good organiser and 
rm manager of men. State age, experience, and wages re- 


quired. ersons employed on Government work need not 
apply.—Ap) ply your nearest ——— Exchange, mention- 
ing **The Engineer” and No. 19a 





ndia.—Assistant Manager for 
By-Product Coke Oven Plant in India ; must be capable 
of taking full charge in absence of mana :’ good —_ for 
suitable man ; must be ineligible for mi itary service. — ply 
with full particulars of training, &c., to SIMON CARVES, | id, 
20, Mount-street. Manchester. 


Required for a Large Iron and 
Steel Works, a caj —y Fn ane aed to supervise and 
control the erection of Furnace Plant. Liberal salary 
offered to first-class man. Applicants, who shou'd have had 
experience in expeditious e on of heavy structural work, to 
state age, experience, and when at liberty. No one already 
on Government work will be considered.— Address, 76, ee | 
Office, 33, Norfolk-street. Strand, W.C. 


Ressian Engineer Required Im- 
k i = yoy ith m — b oie : — , 
work in trey ~ Dry ultimate object, ed sui 
of Russia. Applicants should give full particu- 
lars of experienes and age, and should state salaries required 
whilst in England and also in Russia. No person on Govern- 
ment work need apply. .—Apply vo your nearest Board of Trade 
“mplovment Exchange, mentioning ‘The Engineer” and 
», A2756. 27 a 














(Jbemist Wanted as Assistant in 


Fuel Department of large Engineering and Steel Works. 
Must have experience in the Jit ranges of Heat. State fully 
experience, training, age, and salary required. Noperson at 
present dn Government work will be eng .—Apply at the 
nearest pa ment Exchange, quoting “ The Engineer” and 
number 72a 











Actial Ropeways. —Correspon- 


gona WAN to Act — Sub-Agents in the 
rincipal Midland cores cats , Engineer Office, 33, 
Norfolk -street, Strand, W 95 a 





eading: Tietiah Engineering 

oe to receive applications from 

BELGIAN ENGIN E $s oved commercial cxpertanes, 
as RE. PRESENTA IVE in Belgium after the W: 


view actin 
Please state age und give full Roverame of experience and 
salary required. No een On S on Government work need app! 


—Apply to your nearest f Trade rs a 


change, mentionin ‘mentioning ‘The ie as and No. A2757._— 26 a 


Wanted for London, = a 


Gente, conversant with all uate of British and 
American Machine Tools. a knowledge of small tools 
is also desirable. Those e on My sae yr work need 
not apply.—Address, stating in confidence) age, experience 
and salary, 79, Engineer Office, 35, Norfolk-street, ot Strand, Ww.c. 
9 4 








Engineer’ s Clerk Required for 


large works ; shop — desirable. Capable of con- 
ducting cocreencniGaee: Stal e, experience, ana salary 
required, and whether ineligible o one engaged on Govern- 
meat work need apply —Apply to your nearest Board of 
Trade propicgpent alone lesatieaing “The Eagipesr 
and number 107. 


Prime Cost and General. Clerk 


for Engineering Works. Must have had previous 
experience. State full particulars, age, wage, references, and 
when at liberty. No person already employed on Government 
work will be engaged.—Apply to your Learest Board of Trade 
aera xchange, mentioning “The Engineer” and 
number P206, P206 a 








Wanted, by Firm in Midlands, 


Two or Three VRAUGHTSMEN. Must be ineligi 
and used to details of machine tools. No one e pet 
Government work will be accepted.—State fuil a lars to 
your nearest Employment Exchange, giving No. A 


Wanted, for Controlled Works 


in the Midlands, JUNIOR DRAUGHTSMAN, one 
with experience in the Design and Construction of Railway 
Switcher, Crossings, &c, and with experience in catimating. 
State age, expe ence and salar: req No. person at 
ate ont employed on Seta peg Fy the will be € 
Apply to your nearest de Employment ‘Es 
ment) joning ** The Engineer” ont number ) “j change, 


anted Immediately, Draughts- 
MAN, used to Gen 
tural Steelwork, for works, at Greet re wens, “ 
employed on Government w 
nearest, Employment ¥xchan 
culars, mentioning ** The En, 








es No eoene at a oo 4 
» stating calery xt all en 


ineer ” and number 122. 
Wanted, Junior Civil Engineer- 


ING DRAUGHTSMAN, capable of calculating stresses 
in structures. Must be incligible for military service. —A ly 
by letter, giving full particulars, to Bux No. 764 » €.0, re reels 
8, Serle-street, London, W.C. 








anted by a Firm of Cheasical 


Manufacturers, for their power an, an Pin tg | 





Hghly Qualified Mechanical 
NGINEER, over military age, DESIRES POST with 
engincering or textile firm. Energetic and experienced in 
supervision of men; the erection, running, and mamtenance 
of steam, Diesel, and electric power plants, &c.; building work. 
Home or abroad. Good references.— Address, *p2il, —— 
Office, 33, Norfolk-street, Strand, W.C.‘ 


x 
et Foundry Foreman Seeks 
SITUATION as ne mee MANAGER. Experienced 
on tool castings.— 
yrs P197, Engineer Uffice, 3, Norfolk street, a re c 


Inst. C.E., Large Practical 


© experience, PREPARED to give few hours per day to 
ASSIST ENGINEER with depleted statt. Private practice or 
municipal, London.—Address, P2u0, Engineer Office, 33, Nor- 
folk-street, Strand, W.C. P200 B 














\ Tanted,Steam Pumping Engine, 
triple Se capable of deating with 1,000,v00 gais 

in 24 hours.—WiLLIAMS and SONS, 537, Queen Victona- 

street, London. 125 F 


anted, Three 40 N.H.P. Loco. 


type BOILERS, for 140 lb. pressure —WILLIAMS 
and SONS, 37, Queen Victoria- street, London. 124 ¥ 


anted to Purchase at Once for 
SECOND-HAND Four-wheeler TANK LOCO- 
MOTIVE. f for Government work ; loin. cylinders, with <4in. 
stroke ; ‘Dipaaginton 5 boiler pressure 160 Ib. per sq. inch or nearest. 
Must be in condition throughout.—Send fuil persica ars, 
with aan price for cash, where can be inspected, to CON- 
TRACTOR, Box X., care W. H. Smith and Sons, Lichfield- 
street, W: olverhampton. P201 ¥ 














Manag ager in Inspection Stores 


SEEKSa CHANGE. Used to receiving, despatching, 


and examining all kinds of war material. Highest Credentials. 


| Vig ame Boiler Wanted, 9ft. to 


- ae. 14ft. long, stick. Parileaibens and _ price 
MAN and CO., Ltd., Highgate Works, —— 





i \ a , 
ey ee eee 
Mechanical Engineer, Russian, ! (rossley’s. ““ X E” Type Gas 


with academic training, wide technical and com- 
mercial experience in this couatry and on the Continent, 
knowledge of languages, SEEKS RESPONSIBLE POSITION, 
or would accept first-class Agencies for Russia.—Address, 205; 
Engineer Office, 33, Norfolk-street, Strand, W.C. P205 B 


x] Mf odern Machine Tovols.— Expert 


ENGINEER, M.I.Mech.E., DESIRES POSITiUN as 
MANAGER in Birmingham district, to take entire control. 
Technical and commervial, wide experience in modern tools, 
including gun and shell machinery, and im_methods of pro- 
—-. we llo, Enginecr Office, 33, sero ess 


North: -East Coast Representa- 


TION. Engineer established in Newcastle- -upon-Tyne 
for seven years previous to var, and now engaged on muui- 
tion work, Wishes to 'RKA t' for the ABOVE with nrms desirous 
of securing a Live Agent in tunis district. Can resume busi- 
ness at au early date. First-c.ass connection, good office 
accommodation, and a thorough systematic canvass of the 
district guaranteed.— Address, 24, Engineer Office, 33, 
Norfoik-stre -t, Strand, W.C. 24 B 


° ri) 
Practical Production Engineer 
and WORKS MANAGER, who has had o ;ears’ con 
tinuous experience in the manufacture of aircraft of various 
types, SEEKS POSITIUN of responsibility. A first-class 
organiser and very successful in the control of labour. Expert 
knowledge of equipment and tools.—Address, £213, Engineer 
Office, 35, Norfolk-street, Strand, W.C. P2is 5 


oung 














in day technical institute, KHQUIKES SITUALION, with 
S07, Bt pros| as JunIOR DRAU Conan Ww coe 





FITTER who has recently been accustome: 
running plant, err turbine and pod tant steam 
engines. ihe duties will consist of maintaining the plant in 
the main engine room, — wg gto the — house, pumps, 
certain auxiliary plant, & c, d permanency to 
capable, cnergetic man. Give full pe partioniars &s to age, 
qualifications, sc. No one at present employed on Government 
work will be engaged.—Apply to your : o£ Board of Trade 

Line tla ae Exchange, The i 

number 118. 


anted, Penna and 

ca) » F iTTER for maintaining fleet of private cars, 

no machining. Good salary to competent and trustworthy 

man. —Agplyy “KIDN ER, 15, Lancaster-street, Hyde Pars, 
London, 90 a 


Wanted, Intelligent Mechanic, 


familiar with Machine eg to take charge of the 





and 
118 a 








running and keeping in order cf Special co orien hey R London 
district. Permanent situation and the right 
man. Nobody employed on Government © work tak & apply 
without = Ee 
gineer Office, 


rmission of present employer,—Address, a 
33, Ni crtolicetress; Strand, W.C. 





oreman Fitter or eeihee, rd 

military age, Desires RE-ENG AGEMENT. as above, 

or as Assistunt Works Manager. accurate repetition work, 

mining, or heavy ordnance work.—.address, 204, Engineer 
Office, 03, Norfolk-street, Strand, W.C. beaut w 


Works Engineer (z7), Class B 3. 
Sound praceaal experience at home and U.S.A. in 


plant lay-ouc uud maimtenance ; a hata oe 
Sonly, LUUPER, 16, Coupe-road, Sheffiel 214 B 


A Large Firm of Engineers in 
the M _.. have an for a youth of good 
education as PREMIUM PUPII the course to include both 
and Dra’ ae —Address, Engineer Office, 33, 
Norfolk-atreot, Strand, W r.C.” 2002 s 


upil.—T he 


orks neer of Leamin, 














Borough and 


m has a VACANCY 


Man, Intelligent, Good ' 


all-round Pacrichlig exer and three years’ course | 





in his pe ms ‘for a PUPIL.—Address, TOWN HALL. 1707 & 


ENGIN& and SUCTION PLANT, 4 b. YE a -» No. 54,017 ; 

54,525; Hornsby PORT- 

3 12 various size Royle’s 

; Tangye HORIZONTAL STEAM ENGINF, 

troke, with condeaser.—STANLEY ENGI: 
NEERING CO., vat vt 116 ¢ 


[igester for Sale.—High Grade 
iniid steel, 2ft. 6in. diam. by 4ft. 3in. dsep, inside dimen- 
sions 500in., water test with aluminium liner. Heavy G.M 
fittings, water jacketed stuffing box, vertical steel spindle, 
cased aluminium with solid alumimium_ stirrer blades, belt 
driven through machine cut bevel gear.—BU RRELL =  o¢ 
Ltd., Burrell’s Wharf, Millwall, London, | E. 


For Hire, Pumps and Well- 


—— TOOLS for Contractor's oe Wells, &., 2in. 
to 24in. diam.—R. RICHARDS and » Upper Ground 
street, London, S.E. Telephone No. 978 er $22 ¢ 


Fer Sale, Approximately 3000 


MILD STEEL DISus, each 12in. and 12sin. diam: 
8g. thick, alternatively; similar quantity HARDEN ING 
PpoTs, gin. diameter. —Address, 8, Engineer Office, 33, Norfolk 
street, Strand, W.C. 8e 


For! Sale, Blowers—7in., 5in., and 


1 with — oiling bearings, fast and loose 
pulleys ; for rote H ISPOSAL.—H. J: H. ine —. 


Ltd., Engineers, Suilseorth. Glos. 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Albert rt-square, Manchester. 
26, Collingwood-street, N ewcastle-on-Tyne. 
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For Sale :-— 


Four 100 H.P. GAS ENGINES, by Fieléing and 
Platt, with one fly-wheel 8ft. diameter, weighing 8 tons 
carried by outer bearing. Cylinder 20in. diameter x 
24in. stroke, together with four producer gas plants. 
Have only worked about twelve months and in fiist-class 


condition. 
One CORNISH BOILER, 
passed for 80 Ibs. pressure. 


One Double-ended PUNCHING and SHEARING 
MACHINE, to shear up to lin. 


24ft. long by 7ft. dia., 


GEORGE COHEN, SONS AND CO., 
600, Commercial-road, London, E. 2012 « 








Fo or - Sale, Browett, Lindley and 
Co,’s JET CONDENSER, two Air Pumps, 22in. e, tii. 
stroke, driven by Compound Tandem Engine, YB in, and 

cyls., and liin.; all seif-contained rwostas SdNSOS, 
Presvott-stree , W Vigan. 121 « 





For Sale 
ONE MILE of NEW 14 lb. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
Quantity of SECOND-HAND PIT RAILS, 50-60 lb. FLANGE 
RAILS, Relayable Railway Sleepers, and Cart Road Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 
B. M. RENTON and CO., 


Market- — buildings, High-street, Sheffield. Bis: C6 





F or r Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W., 
1200 r.p.m., 200 lb. to sq. in., with alternator field-rotating 
te. and” exciter complete ; 6000 volt maximum load, 


350 K. W. “ALTERN ATOR, three- phase, 50 cycles, 
550 volts, by B.T.H. Co., driven by 600 1.H.P. Cross-com 
po sound Engines by Barclay, 26in. H.P. cyi., 40in. LP. eyl., 

ft. aoe fly-wheel 20ft. diam., &c. &c. 126 


R. H. LONGBOTHAM and CO., Ltd., 
WAKEFIELD 


a! 
For Sale :— 

Two Sets HORIZONTAL HYDRAULIC PUMPS, three 
throw, 30 cwt. per square inch, ljiv. plungers, gun-imetal 
barrels and necks, = stroke, ¢in. main shaft, 4ft. pulleys ; 
belt.driven ; spare pa 

One RADIAL DRILLING MACHINE, height 7ft. 10in., 
length 7ft. Yin., raduus of arm 6ft.; geared bed 3ft. 6in. x 
2ft, 6in.. ; spindle ijin. diam., square thread, four speed coned 
pulley ; traverse gear for feed. Also hand feed ; countershaft 
orackets, fast and loose pulley, and ia gear complete. 

One VERTICAL DRILLING MACH1.s&, lin. ae: 
swing rising and falling slotted table; four-speed coned 
pultey. 


One Back-geared VERTICAL DRILLING MACHINE on 
east iron staud ; three-speed coned pulley; swing table; and 
“ast and loose pulley. 
TAOS. UXLEY, Ltd., 
** Tronieat, Sheffield.” 





Shiloh Works, Sheffield. Telegrams, 
Telephone 4630 (three lines). H26 





or Sale :— 


VERTICAL PLANING MACHIN 
and A ervey 
n4 parte order. 
HORIZONTAL BORING and 7aF PING MACHINE 
Spiadle, Sin. 
HORIZONTAL BORING cn 
Spind.e Sin. dia. 


Planes 2Cft. by 12ft 


We carry large stock 
HOLLOW SPINDLE, TURRET, also SCREW-CUTTING, 
SLIDING, a d SUF FACING LATHES. 


Send us your it quiries 


MURRAY, .MVINNIE & CO., LTD., 
Heap Orrice—MAVISBANK, GLASGOW 
Stores—MOSS ROAD, GOVAN. 





*Phone— Ibrox 890. Wire—Metallic, Glasgow. 128. 
For Sale :— 
5 GENERATING SETS, capacity 200 K.W., 


Engines by Willans and Robinson, cyls. 20in, and 11jin. 


dia. ‘a a stroke; Dynamos by Kiectrical Co., 
volts, 3- se, 60 cycles. cm E 

ONE GE NE RATING SET, 225 K.W., engine by 
Belliss and Moreom; Dynamo by J. H. Holtnes and Ce., 
220/240 volts, continuous current 

ONE SPARE ARMATORE. 

ONE GENERATING SET, 125 K.W., engine by 
Belliss and Morcom ; Dynamo 220.240 volts, contiLuous 


current 
ONE SP AR E ARMATURE. 
60 K.W.GENERATING SET, comprising 3-crank 


creree engine ; Dynamo by Siemens, 2-pole, 500 volts 
DA 


Short wall 


COAL “CUTTERS, including Jeffrey 
and Heading Machines, also Diamond wfachines, with 
MOTOR-DRIVEN FAN, by Waddel Ld., A.C., 
ONE, UNDE R-DRIVEN MORTAR MILL, 6ft. 
I. pan, with engine. $ 
RAIL WAS TR av® LLING JIB CRANE, swing 
jib 7ft. 6in. radir 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 





‘ % N } 
: Tel. Aaa. wey ww ho ieroneia” 2017 
or Sale, Good Second-hand 


1 

_. MARINE BOIL ER, about 10ft. long and about 11ft. 6in. 
mean dia, complete with’ fire-bars, mountings, and fittings ; 
about 80 Ib.—R. WHITE and SONS, ee 


Sale, One 


pressure 
cashire. 


‘Second- hand 


37-Kilowatt DYNAMO, two- pole, under type, belt- 
driven, 110 volt, speed 550r.p.m. Also 34 GLASS JARS for 
Accumilators, each 18in. x 15in. x 4in., inside measurements. 
(OLDHAM) LIMITED, Globe abe 


G 


AIGHS 
Oldhar 


For Sale, ‘One 5-Ton Ov erhead 
ELECTRIC TRAVELLING CRANE, 58ft. span, length 
containing 48 tons of steelwork, motors by 
Crompton. Also 1 Set POWER DRIVEN MANGLES, 7 


rollers, 10in. dia, 6ft. between frames. full parti ulars on 
Address, P203, Engineer Uffice, 23, Norfolk-strect, 
oe 203 « 


or wi H ire, “Electric 


MOTORS, BLE ST 
ENGINES, from8 to 40 N.H.P. ; steam BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of oer! desc pocripe jon ; reasonable 
verms, immediate delivery.—J. T LLIAMS and SONS, 37, 
Queen Vv ictoria-street, London, E.C. Tel.: : City 3938 2025 


Fo Sale, T heodolites, _ 
ate by Rajat be ag by SECOND-HAND. 
CLAR Holborn, W.c. 
yaad A yt 8 ane road). 


or Sale, Levels, 
DRAWING instRU MENTS. SECOND: — 
CLARKSON’S. 338, High Holborn, 
(opposite Gray’s Inn-road). 2003 a 





f girder 140ft., 


ipplication 
Strand, W.C 


or 











Fer Sale, One Belliss Engine, 

204m x Win. x 17in,” cylinders, with 70 K.W. single phase, 50 

fasten, 2200 Pratt, alternator —-THOMAS JOHNSON, Prescott- 
it, Wigan. 17146 


») 
Fer Sale, Two Large Hydraulic 
FORGING PRESSES, one with 45in. rent, about 7ft. 6in. 
stroke, weighing about 600 tons, and the other %500-ton size, 
together with Two large Hydraulic Pumps, each with 800 H.P. 
Engines, and a quantity of Steel Hydraulic Piping, = . hs 
good second-hand condition 


JOHN F. WAKE, DARLINGTON. 
Fer Sale, 24-Ton Eiectrie Rope- | ® 


DRIVEN OVERHEAD TRAVELLING CRANE, 
36ft. span, by Craven Brothers. —Address, 7, Engineer Office, 
33, Norfolk-street, Strand, W.C. 76 


Fer Sale, 250 H. P. Drop Valve 
Robey CROSS-COMPOUND ENGINE ; 160 Ib. working 


pressure. Can be seen by Renee —EAGLE af 
UO., Ashiey-road, Tottenham, P198 « 


. 7 
Fer Sale, 600 K. W. Steam 
TURBINE GENERATING SET, 500 volts, 50 periods, 
three-phase, as new.—THOMAS JOHNSON. Prescott-street, 
Ww Wigan. 120 G 


(ood Second-hand ihe Sk. 


MOTIVES FOR SALE. By well-known makers. 
ous iin: LUCOMOTIVE, ; wheels oonges, 1% ie W.p. 




















2in. ” ” BS. 4, 
ONE Lin. - ” ” Pf om ” 
TWO 13in. 

Address, 6, Engineer Office, 33, Norfol. st. ounna.’ wd. 66 
ocomotives Wanted, One or 
Two good Second-hand Shunting Engiaes, standard 
gauge, cylinders about 12 x 14, preferably @wheel coupled, 
one pos insure at not less than 120 1 USTIN MOTOR 


MPANY, Ltd., Engi: eers, Northfield, near Birmingham. 
105 6 


uJ a . 
Sale, Three Blake Boilers, 
Davy Brothers, Ltd., Sheffield, each 16ft. high 
y jameter, oe with al fittings. In good 
Sonia, and insured for 160 1b. per square inch wor«ing 
press 


One Ditto, 17ft. 6in. high by 7ft. 6in. diameter, complete as 


abo 
wv. ALTER SOMERS and CO., Ltd., Haywood Forge, Hales 
Owen. 4 


wo 135 B.H.P. Cross-e>upled 


GAS ENGINES, by Tangy res Ltd., Birmingham, com- 
plete with Suction Plant; supplied 1910; variable admission 
sprernors. and practicahy new ; for immediate delivery.— 
HARRY H. GARDAM and CO., Ltd, Staines. 1343 '6 


A dvertiser, with Works in Central 
London, SEEKS simple BEPETITION WORK 
(Class A) for four Capeten Lathes. Take ~~ to lin. diameter. 
Also work for four 8.S. Lathes, suitable for larger munition 
work.—Address, 130, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 301 





n 
made by 
by 6ft. 6in. 





x ~ 5 
rue to Scale Gelatine Process 
FOR PLAN REPRODUCTION.—Don't have trouble 
with your compo. Get the formula and make it yourself at 
qnarter cost you are paying.— Write to CENTRAL DRAWING- 
OFFICE, Finsbury-pavement House E.C. 51 








ennett and Sayér, Engineers, 


UNDERTAKE the MANDFA. TU RE Ay ¢ MACHINERY, 
also MACHINE WORK 


ooks, _Rare ant Mut of Print. 


“ Proo. I t. Civil »” 166 vols. cloth. rare set, £17 27s. 
iFrame yes rare ” 268.; ** Proc * Inst. Mean. 


"187 io, im “Btuart's “ Ancedotes of the 
Steam Engine,” 2 vols., 100 pl toe 1829, £2 2s.; Bell's “ Manu- 
facture Iron ‘and Steel,” 1884, — 2s.; 


Bell's ‘‘ Chemica] 
hye gp Iron Smelting,” 1872, £2 2s.; Vosmaer. “ Mechani- 
cal an 


er Properties of Iron and® Steel,2891, 21s. ; 
“Journal Iron and Steel Institute,” 1887 to 1909, 55 vols.. 
£6 10s.; “* Rai jana,” a Catalogue of Books, Pamphlets, 
ite Guides, Time Tables, &c., ecunarted with Origin, Rise 
ate te of Ballgars, post free 
of the Trac ~ oO ~. 
Tunnel,” ” 1888, 1 


Flower’s “ History 
rare, 5 ; 
$ « Caledonian Railway.: 
otnpletion, ™ 10s. 6 
state 





Walker's “ Severh 
»oks in stock ; 


Its Origin and 
100,000 be an. ma EY : 

ED DWARD BAKER'S Great Bookshap 
Jobn Bright-street, Birmingham. 


PATTERNS. 


GEO. WAILES and Co., 
of 38, EUSTON ROAD, N.W., 
prepared to MAKE ALL CLASSES of PATTERNS 
plain or cored work, to drawings or sketches. 
Work can be carried out under customers’ personal supe 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Sp! 3015 


The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “* Weldless, Birmingham.” 
I 
Tube Bol 








akers of WELDLESS STEEL TUBES or Water 
ilers, Locomotive Boilers, Superheaters, Shafting 
Hydraulic Work, Boring Rods, &. 


MARK “7 


TRADE (QELOLESS 


SHELL LATHES 


FOR IMMEDIATE 
DELIVERY. 


A large number of heavy up-to-date 
American-made Shell Boring Lathes; 
most of them new and unused, some 
few very slightly used (found to have 
been purchased in excess of needs), are 
for sale in the United States. 

For further particulars, address Spl 3066 
THE BALDWIN LOCOMOTIVE WORKS, 
34, Victoria Street, London, S.W. 











< 














TO MERCHANTS 


TRADING 


RUSSIA. . 


An Engineering Firm specialising 
in the making of CAPSTAN 
LATHES requires AGENTS 
for RUSSIA and invites appl:- 


calions immediately. 


Address, N92, Engineer Office, 
33, Norfolk Street, 


IN 


Strand, W.C. 


N92 























JOSEPH BOOTH & BrOS., 


RODLEY, “LEEDS. 
ALL Lisiaieemes bn & ALL SIZES. 
B3023 
See our full Advt. in alternate issuc. 











LESSONS 


HE aarticles written by a Special Commissioner of 
on the above-named subject have been 


ENGINEER” 
published in a compact form. 


OF THE: WAR. 


“ THE 


Copies may be obtained price 


twopence, or post free to any address price threepence. 





“THE ENGINEER,” 88, NORFOLK 8T., STRAND, LONDON, W.O. 





CRAVENS LIMITED, 


“RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, nean SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASCOW RAILWAY 
ENGINEERING COMPANY, ‘7° 


GOYAN, GLASGOW. 
vondoa Oftice:—12, VICTORIA STREET, S.wW. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also — 
STEEL AXLE-BOXES. 


RAILWAY & TRAMWAY S SPRINGS 


Wa British, Colonial, Indi 


m. GRIFFITH & SONS, Ltd. 


Sheffield. 
Napier Steel and Boring Works, Savile Street, East. 


487 











ion Offices— 
Hee. 38 and by B hee Street, Westminster, S.W. 
eee aS Griffith, Sheffield. 
Nati Tolopbune N No 4680 (1 lines). 


HARRISON & CAMM, Ld. 


Obief Works emi Offices: ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Iron, Steel or Timber). 


503 








THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO. LTD. 


ders a RAILWAY CARRIAGES. 
ELECTRIC CARS an and d every other de Uesertptin tion of RAILWAY 


Makers of Wurris, Axies, Ratwar Pussy, Forore, Surra 


Wonrg, and Inox and Brass Castinos. 
Revistered poe and Chief Works: MOTHERWELL 
Cirdiff Om: i, Queen 


London Offices : 16, Leadenhall Street, EC. 
See Mustrated Advt. this week. page 39 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD. 


im stock, or advanced state of progress at their 
"California Works, ‘Roketn Trent, a large number of 
FI pny nag Nt 
with cylinders from 6in. to 16in. diameter (inclusive) for al) 
gauges ee rr. be 4ft. 84in.—A) to KERR, UART 
Ltd., 5, Broad Place, E.C. nyo 608 


ROBERT STEPHENSON & CO. 


Locomotive Builders, DARLINGTON. 
London Office - - Sancrcary Hovss, Westminster 


LOCOMOTIVE for all Gauges 


Telegrams—Rocket, Darli Altes 7 a 

e ington ; scope, London 

Nat. Tel.—200 and 300 Darlington ; 650 Victoria. 

Codes: A B C, Sth Edition, Engineering Standards, 
Engineering Telegraph. 

See our Iustrated Advert. last and nest week. 


P. & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 








Gs 





epgpactares of RAILWAY Mh? and CARRIA' 

IRON and STEEL ae 1SH-BOLTS, SPIRES an 
other PERMANEN AY MATERIAL, BRIDGES,’ and 
ROOFING. 


CONTRACTORS for RAILWAY PLANT and STORES of 
every descrij tior. 
Chief Offices—129, Trongate, Glasgow. 
Registered Officee—108s, Cannon-street, London. F.C, 


G. R. TURNER, L” 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, Golonial Fy Forel Railways. 


A 
PERMANENT WAY MATERIALS, 
eta d Screening and Conveying Plants, Hag ping 
tors, Structural Work, Ki Castings ofa’ a Dar Ons. 
Guiet Works & Office: LANGL Y MILL, ur. NOTTIN 








London Office y House, 
See Illustrated ‘Advt. first issue in pol namie on page 8 


DREDGING PLANT 


CRIPTIONS 


FLOATING! CRANE 





COAL BUNKERING VESSELS. 


WERF CONRAD, ‘AARLEM. 











WESTOOL ELECTRIC DRILLS. 





THE WESTMINSTER TOOL & ELECTRIC 00., 
Suffolk House, Laurence Pountney Hill, 

Cannon Street, LONDON, E.C. 815064 

Telegraphic Address: Westolelco, Cannon, London. 











DEAD AC-IN 75 PES Rosco. 


URACY 
7 nm . ANY 8IZF 


reaTune. P I N OR TAPEF 


Fa 2Dx. MOUNIFORD, Ltd., BIRMINGHAM 
ERR “SRNR 




















Nv. 
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INTERNAL COMBUSTION ENGINE TESTS. 
By W. A. TOOKEY. 

In connection with the subject of internal com- 
bustion engineering many records are published in 
the technical Press from time to time summarising 
the figures for output and consumption that experi- 
ments have proved to have been attained, but owing 
to the manner in which custom has sanctioned their 
presentation, not one half of their value is fully 
appreciated. For example, in connection with 
liquid fuel engines of various types the output is 
always in terms of brake horse-power, and the con- 
sumption in pounds per brake horse-power hour. (Pints 
are recorded occasionally, for then lower numerals are 
used—.47 pt. = .53lb., and so on—and this natur- 
ally appeals to the commercial men who prepare 
attractive literature intended to impress probable 
clients.) Town gas engines—for gas consumption 
records—-are usually compared on the basis of cubic 
feet per brake horse-power hour, with a note as to the 
lower calorific value of the gas. For some reason 
not very apparent, and certainly not at all convenient 
to practical engineers, recently reported scientific 
researches in connection with petrol engines have 
given all information as to fuel consumption as a 
ratio of petrol, or benzine, &c., by weight, to air, also 
by weight, entering with the charge. These figures 
sometimes, but not always, being accompanied with 
the usual statement of pounds of petrol per brake 
horse-power hour. 

It is obvious that the variation in method of pre- 
sentation between gas and liquid fuel engines cannot 
permit adequate comparison by internal combustion 
engineers unless the figures are converted to others 
having a common basis. The basis on which output 
is compared is brake horse-power, but this, while 
suitable for most purposes, is not what might be 
termed an elemental basis of utility to students and 
designers ; for the output obtainable from any en- 
gine depends upon cylinder dimensions, and more 
particularly upon the mean pressure actually exerted 
by the ignited charge upon the piston area, with a 
definite richness of charge which may or may not be 
the maximum possible. For example, an engine 
may be tested at, say, 50 brake horse-power when it 
might be capable of delivering 60, and thus it would 
not be working at a mechanical efficiency equivalent to 

45 horse-power engine working at 50. Similarly, as 
regards fuel consumption, while this is comparable 
for commercial purposes when expressed in terms of 
pounds or cubic feet per brake horse-power hour, yet 
students and designers would gain much more useful 
information if the number of British thermal units 
contained in one cubic foot of the working fluid were 
stated. For then the performances of liquid fuel 
engines could be compared with considerable profit 
with those of gas engines, the relations being at once 
established between the strength of the working 
mixture and the piston pressure usefully employed 
in generating brake horse-power in both cases. 

it might be said, of course, that ‘‘ thermal effici- 
ency ” would enable suitable comparisons to be made 
between gas and oil engine performances when such 
relations were deemed likely to be of sufficient interest. 
This cannot be disputed, but thermal efficiency per 
brake horse-power is dependent upon the point in 
the scale of possible output at which an engine may 
be set to operate—-full, }?, 4, } load, &c.—and thus, 
from a designer’s point of view, does not permit 
entirely satisfactory comparisons being made in cases 
in which the actual output in relation to “‘ full load ”’ 
is not stated. 

Brake horse-power is, after all, but an elastic 
measure of engine capacity. One and the same 
engine is as capable of delivering one brake horse- 
power as, for example, 100 brake horse-power. One 
important item that a designer does want to know, 
however, is the amount of heat that has to be intro- 
duced as fuel into an engine in order to obtain a 
definite piston pressure on the brake horse-power 
basis. Then, knowing the cylinder dimensions, and 
the number of impulses that can be obtained in a 
given time, the relative performances of individual 
engines can be better compared. Not only so, but 
the relative extravagances of a large engine working 
on a small load can be realised and compared with a 
smaller engine giving the same output. It can be 
determined whether this or that engine has ‘‘ margin 
in hand,” and it becomes possible to realise just what 
change takes place in mixture strength as the load 
varies, and how piston pressures are affected in con- 
sequence. One can then better determine how a 
‘throttled ’’ governed engine compares with another 
governed on the “ hit-and-miss ’’ principle, and one 
may also realise that difficulties experienced in 
‘tuning up”’ can be surmounted by attention being 
paid to ignition timing rather than mixture strength 
or by these two essentials being properly correlated. 

Another valuable comparison is then placed at a de- 
signer’s disposal in that it becomes possible to acquire 
information as tothe maximum and minimum strengths 
of mixture that can be used in various types of engines 
—information which the usual method of expressing 
test results suppresses, or at least cloaks. Again, one 
can get to know what effect, if any, the variation of 
calorific value of gas has upon engine mixtures as com- 
pared with oil fuel. The B.Th.U. basis enables the per- 


formance of a Diesel engine or a semi- Diesel. commonly 





but erroneously so-called, to he compared with a town 
gas engine, and indicates whether or not varying com- 
positions of oil and air have an effect upon the engine 
performance to an extent which makes comparison 
with a gas engine using producer, or town, or water, 
or coke oven gas impossible? In fact, the computa- 
tion of mixture strength on a B.Th.U. basis yields 
an invaluable mine of information, and is, moreover, 
an easily determined method of comparison, and 
applicable to all internal combustion engines, irre- 
spective of divergencies in size, type, and fuel. All 
internal combustion engineers who have to dive into 
the subject rather more deeply than the average man, 
and especially those who, from time to time, are 
called upon to determine why one engine of a certain 
size and type gives results greatly differing from 
another, which to all external appearances is a “ twin,” 
have long felt the need of a comparison basis other 
than “‘ fuel per brake horse-power hour.” 

The writer has had excellent opportunities of 
collating a large number of test results upon piston 
pressure v. mixture strength basis, and with a multi- 
plicity of examples it has been possible for him to 
arrive at definite conclusions, and to utilise these 
conclusions in daily practice to his advantage. It is 
the object of this contribution to present some of the 
data in his possession upon this point, and to draw 
readers’ attention to the undeniably practical utility 
of this somewhat novel method of comparing test 
results. First it is necessary, however, to explain and 


TaBie J.—Performances of Liquid Fuel Engines Based for Comparison on Piston Pressure (Pn) and Mizture Strength (Q»>). 


quantity be divided by the total volume of the piston 
displacement Vn of the particular engine under 
review that is required te generate one brake horse- 
power in one minute in terms of cubic feet, another 
figure is obtained (Q + Vn = Qs), which represents 
the number of B.Th.U. contained in one cubic foot 
of piston displacement, or charge, volume. This is 
denoted on the accompanying charts by the symbol 
Qs. 

This may appear at first sight a somewhat compli - 
cated and cumbersome calculation. In actual practice 
it is not so, for the relation fortunately exists that 
229 + Pn = Vn—the volume of the piston displace- 
ment in cubie feet for the generation of one brake 
horse-power for one minute. 

An example will make the matter clear. In 
a test made by Professor Robinson of a 50 brake 
horse-power Ruston ‘‘ Complete Combustion ”’ oil 
engine having the cylinder dimensions 1]4in. by 20in., 
and running at 205 revolutions per minute, it was 
determined that 51.8 brake horse-power was delivered 
with an oil consumption of .45 Ib. of Russian crude 
oil, which when tested gave 18,000 B.Th.U. per lb. 
on the “net” or lower value—water formed during 
combustion not being recovered but passing away 
assteam. The piston displacement of l4in. by 20in. 
expressed in cubic feet is 1.78. The actual mean 
speed throughout the test period was 205.7 revolu- 
tions. Therefore the actual piston displacement per 
minute per brake horse-power was 1.78 x 205.7 + 





































































































Maker. | Speed. | Piston Output. Consumption. 
Cylinder. | displace- 
| Type. Diam., in. R.p.m. Impeler| ment 
No. | Stroke, in. . | per stroke, Vs x I [229—Vnflb. per| B.Th.U.| Pm Load. 
Fuel. Number. (nominal) pete c. ft. B.h.p.| ~ b.h.p. b.h.p. |per b.h.piQ— Vn 
| Vs. Vn. Pn. fhour.| min. | =Qs. 
(a) | (b) ‘ | (ec) (d) | (e) (/) (9) (h) @ Q) (k) @ 

1 | Ruston. 14 205 (a) 102.85 1.78 51.8 3.535 64.8 0.45 135.0 | 38.2 § Full. 

| “Complete Combustion ” 20 (b) 102.75 50.8 3.6 63.5 | 0.49 143.8 | 39.9 | Full. 
(a) Russian —_ | One. (c) 104.4 a) 4.83 47.4 0.47 137.8 J 28.5 § 2 
| 18,0€ | Horizontal. ; 
(b) Italian col | 
17,606 { 
2 | CROSSLEY ep 190 96.5 3.0 32.7 8.85 9 0.587; 174.1 | 19.67] }. 
High ¢ ompression. | 26 96.0 44.8 6.43 .6 0.556) 165.0 9 25.79 3. 
| One. 95.5 65.3 4.39 2.1 0.492} 146.0 | 33.2 | 3. 
Mexican fuel oi], | Horizontal. 95.0 88.0 3.24 # 0.465) 138.0 2.5 | Normal fuil 
17,800 | 95.0 95.6 3.0 4 0.476, 141.2 | 47.0 | Maximum. 
94.5 102.8 2.76 83.0 _— — Overload. 
3 | CAMPBELL a2 +? ane 220 111.5 1.21 31.53) 4.275 53.6 | 0.54 164.0 | 38.4 ‘Full, 12 hrs, 
High compression. 22 112.0 31.5] 4.3 53.2 0.484) 144.4 | 33.5 >» 11? hrs 
a 113.0 31.8 4.8 47.7 0.498} 148.5 § 30.9 > | 
Mexican fuel oil, Horizontal. 113.0 31.8 4.8 47.7 0.514) 153.0 § 31.9 os we 
7,88 113.0 32.3 4.23 54.2 0.485) 144.5 § 34.1 — 
113.0 32.0 4.27 53.6 0.49 146.0 | 34.2 a ae 
113.5 32.4 4.23 54.1 0.485) 144.5 § 34.1 a. 
| | 115.0 24.6 5.66 40.5 0.482) 143.7 | 25.4 § } 20 
| | | 116.5 16.75) 8.41 27.2 0.51 152.0 | 18.0 § 4, 20 
| | | 120.0 | 8.5 | 16.93 13.5 0.656, 195.5 § 11.558 4, 20 ,, 
| | 112.0 31.0 4.37 52.4 0.51 152.0 | 34.75§ Full, 20 ,, 
| | 120.0 0.0 |145.3 1.575§ 3.91 | 1165.0 8.024, No, 1 ,, 
| | 112.0 31.7 4.275 53.6 0.51 152.0 | 35.5 f Full, 2 ,, 
| 110.0 35.0 | 3.8 60.2 | 0.56 | 167.0 | 43.9 | Maxm. 1,, 
| | | Kw. 
6 | CeOeee ss Le | 430 848.0 0.55 61.0 3.72 61.6 _— 135.0 Overload. 
10 856.0 54.0| 4.93 [| 54.1 | — | 139.6 Full load. 
Town gas. Four | 876.0 38.0} 6.0 38.1 _ 152.0 
vertical. 880.0 28.0 7.92 28.9 _— 177.0 S -* 
880.0 12.7 | 16.95 13.5 — 304.0 ae 
1 | Kw. 

5 | NATIONAL 17 and 18 | 300 606.0 4.85 227.0 4.44 51.6 _ 35.558 Overload. 
| 18 } 608.0 | each pair |203.7 4.97 46.0 _ 33.4 | Full load. 
| Producer gas. 4-cylinder | 610.0 | of eylin- {156.9 6.52 35.1 “= 2.352 .,. 

} 2-crank 614.0 | — ders. 100.75} 10.2 22.45 — 21.8943 
| vertical. 616.0 51.3 | 19.5 11.75 _— 21.252 
| 

6 | PETTER. Pelee fs | 250 988.0 } —_ 37.1 _ _ Overload. 
‘Two-stroke. 18 | 1000.0 | 2.095 32:8 | 0.529] 16 23.5 | Full load. 
| Crank-case compression. | Four ver- 1008.0 | 24.58 | 0.513) 159.0 | 17.06 i 

Crude Anglo- tical hot-| 1012.0 16.4 0.597) 185 14.06 { pa 
American, 18,600. | bulk. 1016.0 | 8.2 0.792) 145.0 8.78 a 

7 | PoLAR-DIESEL .| 290mm. | 270 133.0} 1.004 93.3 | — — —_ ] Overload. 
| | 430 mm, 134.0 76.37 | 0.432) 117.5 | 39.2 | Full load. 
Tar oil, 16,337. One. 135.5 58.3 | 0.469] 127.6932.512 ,, 
| | 136.6 | 38.9 0.541) 147.2 § 25.09 43 ” 

8 | WILLANS-DIFSEL .. ..| 12 220 440.0 | 1.19 193.5 2.79 82.1 0.426) 127.9 | 47.9 | Overload. 
zi 18 440.0 | 176.0 2.99 76.6 0.43 129.0 | 43.4 | Full load. 
| Fuel oil, 18,000. Four. | 448.0 | 134.4 3.96 57.8 0.453) 136.0 | 34.3 § 2 Pm 
| | 452.0 | 90.4 | 5.96 38.4 | 0.54 | 162.0 § 27.15 i a 
| 456.0 | 45.6 | 11.61 19.7 0.702} 211.0 § 17.65 is 
to demonstrate by examples the derivation of the | 2 x 51.8 = 3.535 =Vn and 229 ~ 3.535 = 64.8 = Pn. 


‘pressure’? and “mixture strength’? bases upon 
which the comparisons afterwards detailed have been 
established. 

Comparable Basis for Piston Pressure-—Knowing the 
cylinder dimensions of an engine, the number of 
impulses acting upon the piston in one minute, and 
the horse-power developed, the pressure exerted upon 
the piston can be computed by means of the well- 
known formula, 

PLAN ~ 33,000 = H.P. 

Horse-power can be either indicated horse-power or 
brake horse-power, but in the case of the former 
P will then be the mean effective pressure of the 
positive loop of the indicator diagram, and for better 
ease of reference can be denoted by the symbol Pm ; 
whereas if brake horse-power is used in the equation 
the pressure P will be that usefully employed in 
generating transmissible power and may be distin- 
guished by the symbol Pn. It is the value of Pn 
which is referred to. throughout this contribution 
and plotted upon the accompanying charts. 

Comparable Basis of Fuel Consumption (Mixture 


This gives the basis for comparison of output in 
terms of piston pressure per brake horse-power 
developed. 

With regard to the basis for consumption or 
mixture strength, the number of B.Th.U. consumed 
per minute per brake horse-power is 0.45 x 18,000 + 
60 = 135 = Q, and the number of B.Th.U. in 
one cubic foot of piston displacement is Q + Vn = Qs. 
or 135 + 3.535 = 38.2 Qs. 

Thus it is found that in the particular engine tested 
by Professor Robinson, a mixture strength, Qs, of 
38.2 gives a net or brake horse-power piston pressure, 
Pn, of 64.8 lb. per square inch. 

Incidentally it might be mentioned that by further 
computation, what is known as the Tookey factor 
can be derived. Thus in the engine tested by 
Professor Robinson the compression pressure is given as 
280 Ib. per square inch, which is equivalent to a volume 
ratio of 9.9 when total cylinder volume is compared 
with clearance volume, and 8.9 when piston displace- 
ment volume is compared with clearance volume. 
Therefore the mixture strength for the whole volume 
of the cylinder at atmospheric pressure would be 





Strength).—Knowing the number of pounds of liquid 
fuel consumed per hour per brake horse-power or of 
cubie feet of gas, and also the number of B.Th.U. 
contained in one pound or one cubic foot, it is a simple 
calculation to express the rate of fuel consumption 


8.9 x 38.2 + 9.9 = 34.4 = Qt. The mean effective 
pressure measured from indicator diagrams was 
83 lb. per square inch, and therefore the Tookey 
factor for the engine at this load was 83 + 34.4 = 2.41. 





in terms of B.Th.U. per minute (Q). If this 


It is not always possible to take indicator diagrams, 
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however, and even if it is, some doubt is generally 
felt as to their accuracy. There is nothing question- 
able about a carefully measured power output such 
as by “brake”? or ‘‘ dynamo,” and therefore the 
method of comparison now being described is probably 
more useful in everyday practice and for comparing 
engines of unknown compression pressure, notwith- 
standing that the Tookey factor gives much valuable 


‘Chart showing Variation of Piston Pressures with Mixture Strength 
in GAS and OIL ENGINES 
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guidance to the experimenter engaged in studying 
the power derivable from different mixtures under 
varying conditions of operation for tuning up purposes 
and testing out new designs, when all pressures are 
known and can be utilised in making computations. 

Illustration may now be given of the method of 
comparison suggested. Compare the following tests 


Thermal Efficiency per cent 
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Z.—Increasing efficiency with increasing compression pressure, due, by 
reason of reduction in clearance volume, to lesser total quan- 
tity of heat required to maintain equiv alent mixture-strength. 

Y.—Air standard efficiencies on basis of constant specific heat. (Inst. 
C.E. Committee, 1905). 

X.—Clerk’s corrected efficiencies on basis ~ varying specific heat. 
(Junior Inst. E., Canet Lecture, 19 13). 

T.—Tookey’s curve of practical efficiencies (Z x X = T), 

The circles, and dotted continuation of curve T, show - the actual effici- 
encies obtained by various experimenters during thirty years 
(1881 to 1911) as accompanying table and their close agree- 
ment with Tookey’s curve. 

















Reference Maker of | | 
letter. Test by. engine. | Date. Size of engine. 

A Slaby .. Otto = 1881 | 4.5 b.h.p. 
B Humphrey Crossley .| 1900 | 360 b.h.p. 
Cc Inst. C National | 1905 | L., R., and X engines. 
dD Stead Do. 1911 | 750 b.h.p. 
E Clerk ..| Crossley .| 1894 | 12 b.h.p. 
F Burstall.. Do. ..| 1904 | 50 b. 
G Atkinson ..).. Do. .. 1905 40 b. 
H Hopkinson . Do. .. 1908 | 40 b.h. 
K Longridge Diesel 1905 | 500 b.h.p 
L Do. Do. .. 1905 | 80 b.h.p 
M Robinson Ruston ... 1910 | 50 b.h.p 


CHART UW. 
of various engines at various loads with varying 
fuels as recorded in Table I. Then, seeing that a 
mass of figures are better compared when plotted, 
study Chart I. 

Probably the first impression that the chart brings 
home is the remarkably close limits within which 
all marked points fall, notwithstanding the wide 


40 Qs. The lower part of the chart clearly shows 
that liquid fuel engines compressing air only and 
injecting the combustible immediately before ignition 
enable higher efficiencies to be obtained at the lower 
outputs This is not difficult to appreciate seeing 
that in gas engines, and particularly those with 
multi-cylinders, there exists some practical problems 
in distributing the gaseous charges equally in all 
cylinders when weak mixtures are admitted and when 
the throttling action of the governor induces low 





Chart shewing Variation of Thermal Efficiency maximum p., 1.H.P. and 
Tookey Factor (=™ Or >) with varying Compression Pressures: 
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CHART III. 
admission pressures and reduces volumetric effi- 
ciencies. 

The upper portion of the chart indicates that while 
the air blast injection high compression ‘* Diesel ”’ 
engine ensures regularity of ignition timing, even 
when rich inixtures are admitted, the mechanically 
injected liquid fuel into hot bulb engines cannot 
deal with mixtures of equal richness, for then ignition 
involves earlier firing of the mass, with consequent 
loss of piston pressure as far as brake horse-power 
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output is concerned, and loss of efficiency is thereby 
also entailed. 

The points marked on the chart also bring out 
very conspicuously the limitations of the two-stroke 
crank case compression engine as far as output is 
concerned. It is well known that two-stroke engines 
fitted with scavenging valves enable higher piston 
pressures to be secured on account of the greater 
capacity for air then obtainable for the combustion 
of richer mixtures 





divergencies of the types of engines to which they 
apply. 


This is particularly evident between 25 and 


Another consideration which this method of 


comparison permits is with regard to the influence of 
compression pressure. That the points on the chart 
coincide so nearly—although in the various engines 
to which the points refer there is a range of from 
100 Ib, to 500 Ib. (albeit that at the lighter loads the 
throttled governcr gas engines give compression 
pressures much lower than 100 lb.-—is not surprising 
when Chart No. IJ is inspected ; this being reproduced 
from the writer's paper, read January, 1914, before 
the Institution of Mechanical Engineers, in London, 
** Proc.’ T. Mech. 1914, No. 1, page 24—but it em- 
phasises the fact that, so long as ignition is well timed, 
a moderate compression is not much inferior to a high 
compression as far as practical results are concerned: 
But one has to remember that for the proper and 
efficient combustion of heavy liquid fuels of high 
flash point higher temperatures are desirable, and, 
therefore, higher compressions are perforce impera- 
tive, unless special methods of ignition are employed, 
by means of whioh the more readily ignited fractions 
create by their combustion the higher temperatures 
desired. 

For the sake of simplifying Chart I., only a 
few tests have been plotted, but it will be clear 
that the method of establishing relative comparison 
that is here exhibited can be employed in a much 
more extensive fashion. 

As a result of practical experience for many years 
past, the writer felt that the usual method of pre- 
senting test results could be improved with advantage. 
It was this feeling which prompted him to make 
investigation on the lines indicated. The time spent 
has not been wasted. He realised at the outset 
that mixture strength is an all important factor in 
the operation of internal combustion engines, and in 
consequence set himself to evolve a method whereby 
the performances of an engine could be examined 
on this basis. He has found that  pre-ignition 
troubles have usually disappeared when a knowledge 
of mixture strength has been obtained, and the point 
of ignition has been properly correlated. He has 
found that carbonisation of piston tops, &c., is to 
be attributed to excess of fuel to air, as the rapidity 
of inflammation is then so great as to cause cracking 
of liquid fuel mixtures, with accompanying deposition 
of carbon. This has been particularly noticeable 
when studying results of hot bulb kerosene engines. 
and also of petrol engines—the latter generally 
employing rich mixtures so as to secure quick 
acceleration from low speeds. He has found that. 
generally speaking. mixtures cannot be efficiently 
dealt with in modern internal combustion engines— 
two-cycle crank case compression engines excepted— 


Charts showing effect of variation of 
Volume Ratio (Compression Pressure) 
upon Power Output and Fuel «- 
Efficiency - according to mixture 
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| when the value of Qs much exceeds 45 under normal 
loads, and about 54 Qs for ultimate (temporary 
overload) capacities. He has found that the study 
of an indicator diagram can point with certainty 
to correct or incorrect correlation between mix- 
ture strength, compression _pressure, and ignition 
timing, and that, a correct diagram being secure:' 
one can tell with fair accuracy—certainly wita 
sufficiently adequate knowledge—what the rate of 
fuel consumption is likely to be. He has found that 
the value of Qs has to be increased in the case of 
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low compression old-time gas and oil engines, in order 
to obtain prompt ignition exactly in proportion to 
the increased volume of the clearance space so as 
to obtain practically uniform mixture strength—not 
on the basis of Qs, but that of Qé (the latter repre- 
senting the heat value per cubic foot of total cylinder 
volume)-—and further, that the ruling maximum for Q¢ 
coincident with best thermal efficiencies as regards 
gas engines has been 45 B.Th.U. per cubic foot. 
He has checked his results and deductions with 
innumerable test figures that have been published 
from time to time in the technical Press, and as a 
consequence feels justified in submitting a further 
chart (III.) which epitomises his various observations 
and researches, and which, if taken advantage of, 
will possibly be as useful to others as it has proved 
to be to himself. 

The definite manner in which the foregoing state- 
ments have been made may prove a stumbling-block 
to their general acceptance. It has almost become 
heretical to attempt to disregard the accepted 
theories of thermo-dynamics, and to claim that 
mixture strength and volume of clearance space 
alone need be considered to explain the variations 
in thermal efficiency that practice has proved to 
exist in authoritative trials conducted by scientific 
observers. But, after all, the theories of turbulence, | 
radiation, jacket and exhaust loss have been concerned | 
with the explanation of the heat lost in generation 
of power by combustion in engine cylinders, and have 
little to do with the heat actually converted into useful 
work. That the writer’s researches have extended 
throughout the more important test results published 
during thirty odd years, and are explicable by the | 
application of the Tookey factor, goes to prove his | 
contention that *‘ look after the mixture strength and | 
ignition point then ‘thermal efficiency’ will look | 
after itself’? may well be deemed a useful motto for | 
internal combustion engineers. 

Evidently scavenging, super-compression, hot or | 
cold jackets, stroke-bore ratio, piston speed, and 





that researches have established the fact. that thermal | 


efficiency increases as mixture strength diminishes. 
This is so if the timing of ignition be not varied to 
suit the mixture strength, but if it be suitably varied— 


will explain also that high mechanical. efficiencies 
are dependent. upon high indicated mean pressures, 
and are not solely due to low frictional losses, as is 
sometimes alleged. 


earlier for weaker and later for richer—so as to main- | 


tain a “ good diagram,” very wide limits exist before 








such a change is to be discerned. That this is so) 


is further substantiated by the fact that a Diesel engine 
will give the same Tookey factor (Pm + Qt) through- 
out the whole range of its load, and in this engine 
it is certain that, irrespective of the strength of 


mixture, the firing point is maintained practically | 


coincident with the unaltered instant of fuel injection 
(See Chart I. for Willans Diesel Curve 8.) 

It has frequently been stated that as compression 
pressures increase so maximum explosion pressures 
also increase. The increase noticeable is more often 
due to mixture strength being greater—other things 


being equal. Professor Burstall’s indicator diagrams 


—Third Report Research Committee, I. Mech. E., 
1908—are sufficient proof of this fact. See Chart VI. 

Mechanical efficiency can also be computed very 
readily and within close limits with a knowledge 
of Pn: Qs. Professor Burstall, in his Second Report 
Research Committee, I. Mech. E., made his test 
records well nigh valueless by assuming a mechanical 
efficiency unaffected by change of output of brake 
horse-power. Naturally piston and bearing friction 


and force absorbed by valve operation vary in any | 


engine from time to time, but, having been able to 
indicate a large number of various types of engines 
of all ages, sizes, types, and stages of disrepair, the 
writer has been able to obtain a very close idea of 
the frictional losses of engines. It amounts in the 
majority of cases to 14 Ib. per square inch of piston 
area. Sometimes with a very free engine—single- 
evlinder horizontal—the no-load diagrams average 
12.8 lb., counting every cycle an operative one. With 





| driving belts on loose pulleys the average is 17 Ib. In 


Diesel engines, as well as others such as Premier, 
with scavenging pump, direct coupled dynamo 
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similar variations merely serve to explain slight 
divergencies from attainable thermal efficiencies. 
Otherwise no such general agreement as the charts 
here presented depict—and that without preferential 
selection of test records—could be possible. It is | 
hecause of such generality of agreement that the 
statements are put forth in so definite a manner, and 
their acceptance suggested as being of reliable | 
assistance to engineers. 

Of late years there have heen tbree extensive | 
series of tests specially conducted in gas engine | 
research work: Professor Burstall, 1908 ; Professor | 
Gibson, 1915; Professor Asawaki, 1915. Professor | 
Gibson’s results, however, are given in the form of | 


curves without corresponding tables—except for | — 


averaged results—and therefore cannot be used in 
an investigation of the kind. | 

Plotting the results on Pm — Qt basis for indicated | 
horse-power, and Pn — Qs basis for brake horse-power, 
the figures range themselves as on the Charts Nos. 
IV and V. 

In all these tests the “ good diagram ”’ was obtained. 
Can it be doubted, then, that from a “‘ good” indicator 
diagram a very close computation is possible of 
Pm or Pn knowing Qé or Qs respectively, and_ vice. 
versa? Can it be doubted that with a certain value of 
Qt or Qs one may know that a definite value of Pm 
or Pn is attainable by properly tuning up ignition 
according to compression pressure within the limits 
defined on the charts ? In the light of such informa- 
tion as is here to hand, is it difficult to account for 
the sooting up of oil engine vaporisers when published 
tests proclaim such high values of Qs and low values 








of Pn--for example the Highland Show (1905)? Is 

not the action of water injection explicable, in that | 
the absorption of heat in generating steam therefrom | 
not only cools the charge undergoing compression | 
and combustion, but also dilutes the mixture strength | 


Qs, and thereby tends to increase Pn when otherwise | are affected with regard to mechanical efficiency 


the Qs would exceed the practical limits ? 
_Professor Hopkinson and others have pointed out | 
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HARBOURS, DOCKS, AND WATERWAYS IN 1916. 
No. IL* 


The Suez Canal. 


It is interesting to note, from a statement made on 
behalf of the Suez Canal Company in May, 1916, that, 
although, for the sake of safety, ships drawing more 
than 30ft. are not at present allowed to pass through 
the Canal, the depth of the waterway was at no point 
less than 33ft., was nearly 36ft. on the greatest 
stretch of the Canal, and was 40ft. at certain points. 
During the first three months of 1916, out of 842 ships 
which passed through the Canal, none had a draught 
exceeding 29ft., and only four drew between 28ft. 
and 29ft. 


| South Africa. 


From the date of the Union of South Africa, over 
six years_ago, the control of South African railways 
and harbours has been centred in one department, 
and an important programme of improvement has 
been initiated and is gradually being realised. As a 
part of this programme improvements of the South 
African harbours have been undertaken. At Cape 
Town the outer dock, or Victoria Basin, is being 
dredged to an average depth of 36}ft., and a scheme 
is under consideration which includes the construction 
of eight large steamer berths with a depth alongside 
of 40ft. This scheme involves an expenditure of 
three millions sterling. 

At Port Natal or Durban the average low-water 
depth at the entrance bar is now nearly 36ft., as com- 
pared with the 18ft. or 19ft. of 1902. Alongside the 
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sets, &e., the average is 22 ]b. In throttled-governed 
engines with reduction of charge volume at no load 
the tendency is for the value of P/—piston pressure 
to overcome engine friction—to rise and at full load 
to be reduced. By adding one of these Pf values to 


Pn one can compute Pm and thus check the indicator | 


diagram mean pressures and approximately determine 
the mechanical efficiency. Table II. and Chart VII. 
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show how engines of varying compression pressures 
giving Tookey factors commensurate with thermal 
efficiencies determined by experiment 


(Tf = Eth x x 5.4) 


on the assumption of a uniform value of Pf for 


aneéngine of equivalent cylinder dimensions. This 
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CHART VII. 


| wharves at the Point the low-water depth now ranges 
| from 22ft. to 38ft. 6in. Electrically-operated belt 
| conveyors are in course of installation at the bunker- 
| ing station on the Bluff. At East London an im- 
| portant scheme of improvement is being carried out, 
including the.construction of nearly 3000ft. of a new 
concrete breakwater, the deepening of the entrance 
| channel, and the provision of deeper water alongside 
| quays. The recently completed quay on the west 
bank of the Buffalo river is 1000ft. in length. Ships 
drawing 25ft. can now be taken up the river and 
berthed at the quays. At Mossel Bay a ‘reinforced 
concrete jetty for passenger traftic, with a short 
breakwater, has been recently completed. 


Madras. 


The harbour works at Madras are reported to have 
suffered serious damage during a cyclonic storm on 
the night of November 22nd. The northern or 
|outer end of the new north sheltering arm of the 
eastern pier was undermined and disappeared. Our 
readers will recollect that the harbour of Madras 
originally had an entrance on the eastern side between 
two pier heads, forming the extremities of the north 
and south curved arms. In the year 1910 this 
entrance was closed, and a new entrance, with shelter- 
ing arm, at the north-eastern corner of the harbour, 
which had been under construction since 1906, was 
| brought into use. The construction of the new 
entrance was rendered necessary, not only on account 
of the serious “‘ range” in the harbour due to the 
| position of the entrance, but also because of the 
| rapid silting of the harbour entrance which was taking 
| place. The Madras harbour works have suffered 
| serious sea damage on several occasions, the most 
memorable perhaps being during the cyclone of No- 
| vember 12th, 1881, when enormous damage was done. 

The breakwater, or sheltering arm, which has recently 
| Suffered, is of the sloping block type founded on a 
Sy * No. I. appeared January 5th. 
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submerged rubble mound, with “ pell mell” wave 
breaker blocks on the outer face. The breakwater 
head was founded upon a caisson. 


Valparaiso. 


Rapi¢ progress continues to be made in connection 
with che Valparaiso harbour works, which are being 
carried out by S. Pearson and Son, Limited, for the 
Chilian Government. In the construction of the 
breakwater at Punta Duprat, on the north side of the 
bay, practically the whole of the rubble core of the 
submarine mound has been deposited, and the block- 
work superstructure of the inner section is being 
constructed. The huge monoliths for the middle 
structure of the outer section of the breakwater are 
being built in a temporary dry dock. These mono- 
liths are generally 20m. long, 16m. wide, and 15m. 
high, while the terminal monolith is 20m. by 20m. 
by 15 m., the shell weighing 3100 tons. On top of the 
monoliths will be constructed a mass concrete super- 
structure and parapet. The depth of water at the 
outer end of the breakwater is about 47m. below 
mean sea level, although the total length of the 
structure is only 290m. from the shore. Several 
sections of the other parts of the new harbour works, 
which include about 2000 m. length of quay wall, and 
a coaling jetty, have been completed or are nearing 
completion. 


Russia. 


A year ago we referred to the construction of the 
Murman Railway from Petrograd to Kola on the 
Arctic Ocean, which it was hoped would be ready for 
traffic, on a temporary basis at any rate, at the end 
of the 1916 building season. The Russian Minister 
of Communications announced in the Duma on March 
28th, 1916, that the line would be completed by the 
end of the year 1916. According to a Petrograd 
telegram to The Times, dated December 9th, the 
anticipations of the Minister of Communications have 
been realised, and on the completion of rail communi- 
cation General Prince Bagration Mukhranski, repre- 
senting the Tsar, travelled without break of journey 
from Petrograd to Romanoff, on the Murman coast, 
by the new line. Prince Bagration, in a telegram to 
the Tsar, said that the construction of the most 
northerly railway in the world had been successfully 
completed, despite the difficulties of working in a 
country of Polar nights, thanks to Russia’s patriotic 
feeling, and the desire to help the army. 

The new port forming the terminus of the railway, 
in the natural inlet known as Katharina Harbour, 
close to the Norwegian frontier, is to be called 
Alexandrovsk. The port is ice free, the waters of the 
inlet coming under the influence of the Gulf stream. 
The construction of the line has been pushed forward 
with great energy, in the face of very formidable 
engineering difficulties, and work has been carried on 
concurrently over a large number of sections. The 
total length of the railway from Petrograd to the 
Arctie terminus is 910 miles, of which the first section 
—Petrograd to Ivanka—is an old line, constructed 
before the war. The whole of the remaining 834 
miles have been constructed since the beginning of 
the war through a country largely consisting of 
primeval forest and swamps. 

The completion of rail communication with the 
new harbour is of immense importance in connection 
with the import of munitions, Archangel, in spite of 
the efforts of icebreakers, being ice-bound for several 
months in the year. 

The project of the construction of a waterway 
between the White Sea and Lake Onega has been 
revived, and there appears to be some chance of 
its realisation within the near future. This canal, if 
constructed, would give communication between the 
White Sea and the Russian canal system, and be of 
considerable benefit to the trade of Northern Russia, 
especially with England and America. 


The Marseilles-Rhone Canal. 


The piercing of the Rove tunnel which forms the 
most important feature of the Marseilles - Rhéne 
canal was officially celebrated on May 7th, 1916, in 
the presence of the French Minister of Public Works. 
This canal undertaking is the development of a 
project which is nearly a century old. The scheme 
now in course of execution was sanctioned by the 
French Government in 1903, and provides for the 
construction of a ship canal about 48 miles in length. 
From Marseilles the waterway skirts the coast as far 
as La Lave, being separated from the sea by an 
embankment, and then pierces the hills lying to the 
northward by means of a tunnel about 7} miles in 
length. The line of the canal then proceeds vid 
Martignes to Port de Bouc on the Gulf of Fos, thence 
an existing canal to Arles on the Rhéne will be enlarged 
and made use of. The tunnel, which will cost more 
than two-thirds of the total estimated cost of the whole 
of the canal works, over 3} millions sterling, was begun 
in 1910. It is 72ft. in width, with a towing path of 
6ft. 6in. each side, the waterway being 59ft. The 
depth of water is 10ft. The tunnel has been driven 
in the solid rock. The cross section of this tunnel 
is-about six times the area of the cross section of an 
ordinary double-track railway tunnel, and the quantity 
of rock removed is said to be about 50 per cent. 
greater than that taken from the two Simplon tunnels, 





and very nearly double that taken from the St. Gothard. 
The roof is semi-circular and is lined throughout, the 
arch springing from the outer sides of the towing paths. 
On emerging from the tunnel the canal passes through 
a cutting over a mile in length and nearly 100ft. deep 
at the deepest point. The locks on the canal will 
have an available length of about 525ft., and a width 
in the entrance of 52ft. 6in. which is about double the 
beam of the 600-ton Rhéne barges. 

Though the war is causing delay, it is hoped that 
the canal works will be completed by 1919. 


Germany’s Waterway Projects. 


In spite of Germany’s preoccupation with the 
immediate concerns of war, her engineers, commercial 
men, and politicians are busy devising schemes and 
making preparation for industrial and engineering 
expansion after the coming of peace. Not the least 
among their activities is the project, or rather series 
of projects, for the improvement and extension of 
the ‘“‘ Central Europe” system of canals, which is 
being pushed with much energy both in Germany 
and Austria. That some part at least of these 
schemes will be actively proceeded with immediately 
after the war seems probable, and it is more than likely 
that a portion of the enormous number of prisoners 
of war now in Germany is already engaged on 
improvement works in connection with the existing 
inland harbours and waterways. 

Among the schemes which are the subject of 
discussion are several alternative projects for improved 
communication between the Rhine and Antwerp ; 
a great “Central Europe’’ canal connecting the 
navigable rivers from the Rhine to the Vistula, 
which flowed into the North Sea and Baltic, and the 
construction of a waterway from the Danube to 
the Main and the Rhine. In addition to these 
schemes, several other projects, some of almost 
equal magnitude and importance, are receiving 
consideration. 


The Zuider Zee. 


On the night of January 13th-14th, 1916, an 
exceptionally heavy northerly gale caused the dykes 
of Holland on the coast of the Zuider Zee to break 
at several places, resulting, in the space of a few 
hours, in the flooding of more than 50,000 acres of 
valuable land. Many well-known places on the 
shores of the Dutch inland sea—including Marken 
and Volendam—were almost swept away. The 
greater part of the flooded land lies at a level of 
about 5ft. below mean sea level. After as much as 
possible of the water had been drained off at low tide, 
there remained some ninety millions of tons of water 
to be pumped off. The Amsterdam Engineering 
firm of ‘‘ Werkspoor” installed in the remarkably 
short time of five weeks electrically driven centrifugal 
pumping plant of a capacity of 120,000 tons of water 
per hour. This plant, in co-operation with the exist- 
ing drainage pumping plants and two large suction 
dredgers, succeeded in draining the country in a little 
more than three weeks. It is interesting to note that, 
following the great flood of February, 1825, it took 
until July, 1826,to get rid of the water by means of 
windmills, whereas the drainage operations of last 
year were completed within four months from the 
date of the disaster. We published an illustrated 
description of the ‘‘ Werkspoor’’ pumping plant in 
our issue of July 14th, 1916. 

The occurrence of the great flood of 1916 gave an 
impetus to the proposals for the reclamation of 
portions of the Zuider Zee, and early in the year a 
scheme was prepared to lay before the Second 
Chamber of the Dutch Parliament for the reclamation 
of 815 square miles of the Zuider Zee and the conver- 
sion of the remaining 557 square miles into a fresh 
water lake, at a cost of over 21 millions sterling. 
The scheme was to occupy 33 years in execution. 
Incidentally the danger of such disastrous floods 
as that of 1916 would be removed. The Bill as 
finally introduced in the Second Chamber on Sep- 
tember 9th provides for a restricted scheme to cost 
£9,160,000, and to occupy about 15 years in execution. 
The main sea dam would extend from Piaam in 
Friesland to the Island of Wieringen and thence 
to the province of North Holland, the length of the 
embankment works being 19 miles. 








WATER SUPPLY AND SANITARY ENGINEER- 
ING IN 1916. 
No. II.* 


Aberdeen Water Supply. 


The question of the water supply of Aberdeen has 
occasioned a vast amount of discussion in the past, 
and that it has been settled finally is regarded with 
much satisfaction. It will not be necessary for us in 
the present instance to refer to all the various schemes 
which have been proposed. They were dealt with in 
detail in our issue of June 23rd last. All that is 
necessary here to record is that it has been decided to 
sterilise the water of the Dee by means of the excess 
lime process as proposed by Dr. Houston. In arriving 
at this decision the authorities must have been ‘con- 
siderably influenced by the fact that the Dee water 


* No. I. appeared January 5th. 








is exceptionally soft, so that not more than from | to 
2 parts of lime per 100,000 will be required for the 
treatment. Naturally, of course, it has not been 
found possible to carry out as much of the scheme as 
would, under normal conditions, have been possible, 
but a not inconsiderable portion has been constructed 
out of revenue and satisfactorily put to work. Inter- 
esting features of the treatment plant are a liming 
reservoir with curiously shaped baffle walls, and an 
aerating device through which the water is passed 
after liming and before filtration. It may be re- 
marked that in adopting lime treatment Aberdeen 
saved some £100,000 in capital cost, as compared with 
alternative schemes. 


The Sterilisation of Water. 


While on the subject of sterilisation of water refer- 
ence may be made to the interesting work which has 
been carried out in connection with the Staines 
aqueduct during the past year. Up to the time when 
the measures we are about to describe were taken, it 
was the custom to abstract from 70 to 80 millions of 
gallons of raw Thames water at Bell Weir every 
twenty-four hours, and to pump it into the Staines 
reservoirs. This naturally cost money in fuel, and 
it was determined to ascertain whether it were not 
possible and, if possible, desirable, to purify the water 
in the aqueduct, so as to deliver it to the various works 
to which it passed in, at all events, as pure condition 
as it would be if it had passed through the reservoirs. 
What was done is set out in Dr. A. C. Houston’s 
Twelfth Report on Research Work, which has been 
recently published. That report we propose to deal 
with in detail in a future issue, so that in the present 
case we shall only briefly refer to the results which 
have been achieved in treating the raw Thames water 
abstracted at Bell Weir. The chemical used was 
chloride of lime, and the amount employed was 
generally 15 lb. of this material per million gallons of 
water, though at one point this quantity was tempo- 
rarily—for about a fortnight—increased by 25 per 
cent. As a result of the treatment the sand filters 
at the East London (Sunbury), Kempton Park, Grand 
Junction (Hampton and Kew), and West Middlesex 
Works have, according to the report, received a purer 
water, bacteriologically, than is customary, and the 
filtered water, as pumped from these works to the 
consumers, has been even safer, as judged by the tests 
employed, than is usual. Moreover, the water has 
been free from any smell, taste, or noxious ingredient. 
As regards the question of taste, it may be said that 
there had not been, at the date of the report, a single 
complaint from the consumers of the treated water— 
over 2,000,000 individuals. Then, as concerns saving 
in money, which the treatment was primarily insti- 
tuted to effect ; it is stated that ona conservative basis 
the saving in cost was at the rate of £200 per week, or 
a total of £3400 for the period between June and 
September—a truly excellent result. We understand, 
however, that the treatment is not carried out when 
the river is in flood. 


Sterilising by Liquid Chlorine. 


The use of liquid chlorine as a sterilising agent is 
becoming more and more frequent, especially so in 
the United States. A very large plant for treating 
the water supply of New York by this method was 
put to work at Dunwoodie in April last. It is 
treating no less than 340 million gallons of water 
daily in the old and new Croton aqueducts, and it 
consists of nine units, each unit having a capacity of 
three hundred and twenty-five pounds of chlorine per 
twenty-four hours. The gas is distributed through 
special diffuser grids arranged in the aqueducts. The 
total daily consumption of water in Greater New 
York, is at present about 525,000,000 ; of this some 
85 per cent. is surface water, and practically the whole 
of this surface water—to be exact, 99.8 per cent.—is 
treated with liquid chlorine; there being in all six 
other treatment stations besides that at Dunwoodie. 
The amount of water treated at these latter points 
varies from 1,500,000 to 69,000,000 gallons of water 

r day and represents a total daily volume of 
106,500,000 gallons. The advantages claimed for 
liquid chlorine as compared with chloride of lime are 
numerous. Some of these are as follows :—It is far 
more efficient and economical ; it is an absolutely pure 
chemical which can be relied upon to be uniform 
throughout, whereas ordinary commercial chloride of 
lime or bleach may vary considerably in composition, 
even in different parts of the same sample, and hence 
the former can be depended on to give more even 
results; liquid chlorine is usually placed on the 
market in metal cylinders which require but small 
storage room, whereas chloride of lime is very bulky, 
and the disagreeable odofirs and corrosive effects of 
chloride of lime are absent when liquid chlorine is 
employed in conjunction with efficient controlling 
apparatus. Chloride of lime, moreover, deteriorates 
rapidly, whereas liquid chlorine, when contained in 
suitable vessels, retains its efficiency indefinitely. 
Then again, by reason of the more accurate control 
which is possible when liquid chlorine is employed, 
the water treated is less liable to taste or smell, and 
the troubles which are so noticeable when using 
chloride of lime at low temperatures are not 
experienced. ; 

We in this country have not gone ahead so fast in 
the direction of using this form of steriliser as have the 
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engineers of the United States, but there is every 
reason to think that it will soon be somewhat 
extensively adopted. As showing how widely 
it is employed in the North American Continent, 
we may say that up to date some 350 installations in 
places distributed all over the country have been put 
to work. 


The Activated Sludge Process. 


Attention still continues to be directed towards the 
activated sludge system of sewage disposal, both in 
this country and in the United States. In the latter 
country a large installation which is intended to oper- 
ate on the continuous flow method was put to work at 
Milwaukee early in January last. It has a designed 
capacity of no less than 2,000,000 gallons per day, but 
apparently the sedimentation tank was not made 
sufficiently large, and we believe that it has been 
found impossible to obtain a stable effluent if more 
than half this quantity is passed through the plant 
in the twenty-four hours. Moreover, the slope of 
the bottom of the tank was too great, and the sludge 
was carried away with the effluent, unless the speed 
of flow of the latter was reduced to half what it was 
intended that it should be. Then, again, filtros plates 
are used, and trouble has been experienced with the 
top surfaces of these getting clogged up, this necessita- 
ting a higher pressure than was anticipated to get the 
required amount of air through them. In discussing 
the operation of the plant between January 22nd 
and August 15th last our contemporary, The Engi- 
neering News, in its issue of October 12th, from which 
the foregoing particulars have been gleaned, refers 
also to the following points :— 

(1) That more air is required with sewage at a 
temperature of 50 deg. Fah. than with sewage at 
60 deg. Fah. to produce equally good effluents in 
each case. 

(2) That circular tanks are not so efficient as rectan- 
gular tanks either in first cost or in operation, and that 
they require much more area to treat a given volume 
of sewage than do rectangular tanks. 

(3) That mixed sewage and activated sludge must 
not be run through conduits, as the tendency is for the 
sludge to settle out immediately in the conduits and 
become septic. The sedimentation tank must be 
connected to the aerating tanks without intervening 
conduits ; and 

(4) That the settled sludge must be constantly and 
completely removed from the sedimentation tanks to 
prevent septic action. 


The Value of the Dried Sludge. 


It is interesting to note that experiments have been 
made in the direction of drying the sludge obtained at 
these works, with a view to ascertaining its value for 
agricultural purposes. Apparently the dried sludge, 
with about 10 per cent. of moisture in it, contains some 
4} to 5 per cent. of nitrogen calculated as ammonia, 
and from 0.6 to 0.7 per cent. of available phosphoric 
acid. In addition to these there are from } to } per 
cent. of potash, and from 3 to 4 per cent. of fatty 
matters. According to Mr. William R. Copeland, 
the chemist in charge of the Milwaukee Sewage 
Testing Station, the dried sludge containing 10 per 
cent. of moisture has, at present prices, a market 
value of from 9 to 15 dols., say, from 38s. to 62s. per 
ton. The total cost of obtaining the product and 
putting it on the market is estimated at from 8 to 
12 dols., say, from 33s. to 50s. per ton, depending on 
local conditions. The dried sludge, as it stands, 
and without any further treatment, is a good fertiliser, 
and apparently commands quite a large local market, 
and Mr. Copeland points out that it is a good deal 
better for agricultural purposes than sludge obtained 
by other methods of treatment, such as chemical 
precipitation, septic tanks, or the Imhoff process, 
which only contain from, say, 14 to 3 per cent. of 
nitrogen. Mr. Copeland evidently anticipates, more- 
over, that the sludge obtained at Milwaukee will prove 
an excellent basis for the working up of high-grade 
fertilisers, which are in good demand. 


Report on the Salford Activated Sludge Experi- 
ments, 

In this country a report was made in March, 1916, 
to the River Irwell Conservancy Committee of the 
Salford Corporation on the operation of the activated 
sludge installation at the Corporation’s sewage works. 
The report was made by Messrs. J. Diggle and Son, 
consulting engineers, and it contains some interesting 
matter. One of these is the deleterious effect on the 
working of the process brought about by the action 
of the trades wastes finding their way to the Salford 
works. Apparently the usual procedure is to blow 
air into the sewage as it is entering the sludge tank, 
the operation of filling occupying one hour, and then 
to continue blowing for one hour after the tank is full. 
On several occasions it has been found necessary to 
extend the period of blowing to 17} or 18} hours, so 
as to “‘ induce nitrification, which had been disturbed 
very considerably by a previous charge of sewage 
containing inhibitory trade waste.”’ Messrs. Diggle, 
in fact, declare themselves as not at the moment being 
prepared to express an opinion that the process as at 
present understood will be economically capable at 
all times of effecting the purification of the Salford 
sewage, including trade refuse, “‘ within the limits of 
impurity allowable in sewage effluents, to the satis- 





faction of the Mersey and Irwell Joint Committee, 
in one operation, without subsequent filtration, or 
some other subsidiary process of treatment.’’ They 
state, however, that there is reason to believe that 
“the new process will at least enable a larger volume 
of tank effluent to be passed through filters than 
heretofore with satisfactory results.” 

An interesting point brought out in the report was 
that a remarkable feature which the working of the 
experiments during the colder months of the year 
had disclosed, was that effluent purification can be 
obtained and maintained with very little nitrification, 
the sludge remaining operative throughout. Alto- 
gether, though the report cannot be taken as by any 
means describing the process, as it is at present 
carried out at Salford, as being perfect, yet Messrs. 
Diggle evidently regard it as giving such good promise 
that they have recommended further experiments on 
an enlarged scale. 

It may be mentioned that two further towns, 
Stamford and Worcester, are laying down experi- 
mental plants, which are to be worked on the con- 
tinuous flow principle. 


The Recovery of Nitrogen from Sewage. 


A PAPER of more than ordinary interest was read 
on December 7th before the Association of Managers 
of Sewage Disposal Works by Dr. 8. Rideal. The 
paper was entitled “Can Explosives be Made at 
Sewage Works ?”’ and it dealt first of all with the 
recovery of fats which might be used in the manu- 
facture of glycerine. From this subject, Dr. Rideal 
passed on to the question of the gases produced by 
the anaérobic decomposition of the organic matter in 
the sludge. He pointed out that analyses of gases 
from the Atlanta Imhoff tanks had shown 8 per cent. 
of hydrogen and over 80 per cent. of methane, and 
he suggested that in order to utilise these gases for 
war material, the Heusler engine seemed best for 
further study. He explained that in it the explosion 
took place in excess of air and the oxides of nitrogen 
formed, as in an arc lamp, were rapidly removed to 
a cooling chamber to prevent their decomposition. 


treatment by aération and activation was one of the 
recognised methods. In it the colloidal and suspended 
matters formed a sludge which was especially rich in 
nitrogen, while the effluent contained nitrates before 
filtration. The escaping gases did not, under 
ordinary conditions, contain any ammonia. The 
Milwaukee sludge, if treated by destructive distillation, 
should give higher yields of ammoniacal liquer than 
were obtained in gasworks from ordinary coal. 

Then as regarded the nitrates in the effluents, 
Dr. Rideal suggested they might be recovered by @ 
system analogous to the natural concentration of 
sodium nitrate solutions in Chili. “‘ If,” he said, “ in 
a cucumber frame, 6ft. by 4}ft., 3 gallons* could be 
evaporated per day, the earth at the end of a year 
would contain 9.3 Ib. of nitrate of soda.” Drying 
sheds, he suggested also, could be heated by waste 
steam from destructors, a few degrees being often 
sufficient to raise the temperature above the wet bulb 
and thus ensure constant evaporation even on days 
when the air was saturated. 

As showing the importance which is attached to 
this subject on the other side of the Atlantic, 
Dr. Rideal said that the United States had determined 
to create their own nitrate supply from this source, and 
that he understood that the Government of that 
country had granted a subsidy of twenty million 
dollars—say £5,000,000—towards founding the new 
industry, and he urged that our Local Government 
Board should encourage local authorities to conserve 
the nitrogen at their sewage works. 








THE CONSERVATION OF THE NILE. 


An interesting paper was recently read before the 
Manchester Association of Engineers, by Mr. A. A. 
Barnes, A.M. Inst. C.E., dealing with the “ Nile and the 
Utilisation of its Waters.” The author condensed into 
a reasonable compass the salient points in the pro- 
gramme which is being followed for utilising the flood 
and summer waters. The plans, sections, and diagrams 
had evidently been carefully prepared from the very 
latest information, including particulars of the flood of 





















































AUGUST ————>+—— SEPTEMBER 


“THe Engineer” 






S Cc, dee iret ime we hetecon line 2am. ee 
Pe iz: 
oe a+ (a): “Flood: Average of 33 years. -% 

Te aoe) tate | ea ae i 

, 1 

mM ' | yt {LOOP (OF tote | (c) Flood of 1916. : 
93°0 iS ie” Lp Lois ee ee a t . 

LEGG “Serre A GO Ae. fg. ee “fia rape seg Ai eg { > 

: Gi DN ‘ A vB as Sa ee es ce 

S YR VY \ &y Py oe ee a ek ee se a ee 

: YQ \S~ SESS “A SOR ey eck a en Wes Has gk 

: . SVC RNAAY Rass ae 4 ee Sere, Oey ees Sree, eee; 
aoa RERERBREELRAE. 

A ae ee a 

ft . VES Geek ae a ae ea ce 

A £2 \ we Papeget aly fob oe ae 
91:0 Dee 

: C NSS Ride % : 1 § 

' SA! \ | 7: 

He \ASA\AAW\v Bre prs 

24% XQ Gia \ Pe ay 
90: 0—+3 14 Oa &——~/9, = oe" 

g \ Foe SRE: 

iH AS Vie OF VNC » N \ NS N WN | ! ; - 

As \ WY YAN VDKR AFDHWECE|#E_OGCOC S 
wo BA\\\\ NS SAWS E 

t 5 9 13 17 2 25 29|;2 G@ 10 14 18 22 26 30 4 8 12 16 20 24 28 1 5 9 13 17 2 2 3 


































+4<—— ocroser ——>— wo vEMBER———> 
WAIN ic. 


CHART SHOWING NILE FLOODS 


When absorbed_in a water tower, weak nitrogen acids 
were produced without the employment of sulphuric 
acid, and thus a direct fixation of atmospheric 
nitrogen to nitric acid could be effected by the waste 
gases from our sewage works. But sewage itself also 
contains nitrogen, and Dr. Rideal quoted Sir 
William Crooke’s memorable statement, that we 
people of the United Kingdom were content to hurry 
down our drains fixed nitrogen to the value of no less 
than £16,000,000 per annum, and he pointed out that 
if all the nitrogen could be recovered, the population 
of this country would furnish some 130,000 tons per 
annum. 

In Germany, synthetically produced sulphate of 
ammonia was, continued Dr. Rideal, being converted 
into nitric acid by the Ostwald process, so as to replace 
the Chili nitre which was prevented from entering 
that country. The Badische Anilin and Soda Fabrik 
alone was producing 300,000 tons, equivalent to 
62,000 tons of nitrogen, per year. ‘‘ My figures show,” 
he added, ‘‘ that in sewage we have twice as much 
nitrogen available, but not yet utilised, already in 
combination, either as ammonia or in organic form.” 

The methods of recovering this ammonia were then 
dealt with. Dr. Rideal suggested two methods :— 

1. Its removal by heat. 
2. Its removal by air. 

As regarded the former, he remarked that it was 
common knowledge that heat exchangers could now 
be designed to work with a very small loss of energy, 
and that the removal of the free ammonia from a tank 
effluent was not, therefore, an impossible task. Then, 
as concerned the latter, y remarked that sewage 


| the past year between July and October. As will be 
seen from the diagram given herewith, there was a long 
continued peak at a high level, which extended approxi- 
mately from August 20th to September 26th. The flood 
exceeded any that have occurred during the last twenty 
years. In fact, the flood of the Atbara River was 
by far the highest recorded on that river. 

The great benefit resulting to Egypt from the Assuan 
Reservoir was exemplified by the fact that following 
upon the flood of 1913—which was the lowest of which 
there is authentic record in the whole long history of 
the Nile—the country was undoubtedly saved from a 
disastrous famine in the summer of 1914 by the water 
which had been stored in the reservoir. Mr. Barnes 
said that those who were nervous as to the stability 
of the dam would be gratified to learn that the engineers 
responsible evidently had no doubts whatever, seeing 
that on that occasion they actually boarded up the 
spillway in order to save all the water possible, thus 
subjecting the dam to @ pressure greater than that for 
which it had been designed. 

The programme of the future was also dealt with 
by the author. The weir on the Blue Nile at Sennar, 
the purpose of which was to feed the canals which 
would eventually irrigate two million acres of land in 
the Soudan on the “‘ gezireh ”’ or island between the White 
and the Blue Niles, had, he said, been commenced. It 
is also the intention to construct, if possible, two dams 
on the White Nile between Khartoum and the Sobat 
mouth, for forming reservoirs, each with a capacity 
twice as great as that at Assuan, since the cultivated 
area of Egypt is extending by leaps and bounds, and the 
increase of prosperity of the country is entirely dependent 
upon an adequate supply of summer water. 








* i.e., Three gallons of effluent containing 14 parts of nitric nitrogen 
per! 90,000. 
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NEW WATER SUPPLY FOR BROKEN HILL, 


THE city of Broken Hill is, as many of our readers 
are aware, an important mining centre, situated on 
the western border of New South Wales, and having 
a population ot 34,000 persons. The output of silver, 
lead, and zinc ores from the various mines for the 
year 1915 totalled 1,504,603 tons, having a total value 
of £3,341,921. The city is situated in a very dry 
district with an average rainfall of but 9in. per annum. 
As the nearest river of any magnitude, the Darling, is 
some seventy miles distant, reliance must be placed 
on the rainfall, which occurs locally largely during 
thunderstorms, to secure an adequate storage. The 
evaporation at Brcken Hill is at times very high, last 
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Fig. 1—MAP SHOWING DAM 


year 13}in. were evaporated from the reservoir in one 
month. As the franchise of the Broken Hill Water 
Supply Company, which provided a supply from 
Stephens Creek, expires in 1918, the Government 
decided to install a more comprehensive water supply 
scheme, comprising a storage reservoir in Umberum- 
berka Creek, with pumping machinery for raising the 
water therefrom to an elevated reservoir from which 
it might flow by gravitation to Broken Hill, a distance 
of seventeen miles. 

The catchment area draining into the reservoir is 
about 150 square miles in extent, with an average 
rainfall of 9.25in. The capacity of the storage is 
2,903,000,000 gallons with a maximum depth of 79ft. 
at thedam. Drawings showing the position of the dam, 
the route of the pipe-line, &c., are given in Figs. 1 and 2. 


the whole of the concrete, 57,075 cubic yards in all, The joints were made with collars of similar construc- 
was placed in position by two cableways of 840ft. | tion to those of the pipes. 


span, with travelling head and tail towers 64ft. and 
33ft. high respectively ; no wall cranes were utilised. 

The by-wash is 270ft. in length and a dwarf concrete 
sill provides 5ft. of freeboard, the water overflowing 
into Umberumberka Creek, about half.a mile below 


| 


| 
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A filtration plant has been provided to treat only 
the water for town consumption. It is placed near 
the delivery end of the gravitation main, where a 
portion of the water is diverted through the filters 
into a service reservoir for town supply while the 


the site of the dam—see Fig. 2. The cost of the | remainder flows direct into a reservoir for the supply 
concrete in position, including all charges with the | 
exception of excavation and depreciation of plant, | 


was £1 18s. 4d. per cubic yard, the price of the cement 
being 19s. 7d. per cask of 375 lb. 

The pumping machinery consists of duplicate sets of 
Gwynne’s Invincible pumps, either of which, together 
with an auxiliary boosting plant, which has been 





ae 


introduced into the suction main, is capable of lifting 
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90,000 gallons per hour against a head of 525ft. The 
steam plant driving the three-stage centrifugals 
consists of two Wolf compound jet condensing, super- 
heated, steam locomobiles burning coal, each develop- 
ing 290 brake horse-power and driving through Citroen 
gearing. A Woodham contraflow economiser, and 
also a cooling tower for the condensing water are 
provided. The boosting plant is driven by a set of 
high-speed engines of the Belliss-Morcom type, 
constructed by Messrs. Kelly and Lewis, of Melbourne. 

It is intended to imstall additional pumping 
machinery capable of duplicating the performance of 
the above plant, and orders have been placed with 
Hathorn, Davey and Co., Limited, of Leeds, for a set 
of steam-driven direct-acting reciprocating pumps for 





this purpose. 




















of the mines. The weekly consumption for the town 
is estimated at 3,108,000 gallons or 16 gallons per head 
per day and that for the mines at 7,692,000. ‘The 
plant consists of four double bed Candy filters each 


| having a capacity of 200,000 gallons in twenty-four 






‘for the mines. 


hours, and with a coagulant injector operated by 
compressed air. 
Two concrete service reservoirs are installed, one 
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Fig. 2—PLAN OF 


110ft. diameter by 18ft. deep of 1,000,000 gallons 
capacity for the town supply. The other 77ft. 6in. 
diameter by 18ft. deep of 500,000 gallons capacity 
The reticulation system is in two 
separate divisions for the supply of the town and 
mines respectively, the former with water filtered, if 
necessary, and the latter unfiltered. The whole of 
the pipes and special pipes are of steel, spigot and 
socket-jointed, and coated with a mixture of 45 per 


| cent. coal tar and,55 per cent. bitumen, well boiled, 


after which they are jute wrapped, and again: coated 
on the outside. 

The whole of the work was designed and carried 
out by day labour by the Water Supply and Sewerage 
Branch of the Public Works Department under the 
supervision of Mr. E. M. de Burgh, M. Inst. C.E., 
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The storage dam is constructed across a narrow gorge 
in Umberumberka Creek on the western edge of the 
Barrier Range, twenty-three miles by road from 
Broken Hill; it is built of cyclopean concrete on a 
foundation of porphyritic rock. The foundations are 
50ft. below the sandy bed in the centre of the creek, 
and considerable difficulty was experienced in dealing 
with the heavy drift flow which takes place 12ft. to 
17ft. below the surface. 

The proportions of the concrete are 1:3:5 of 


Fig. 3—CROSS SECTION AND ELEVATION OF DAM 


The rising main is constructed of steel with lap- 
wtlded joints. The pipes are }in. thick and 18in. 
diameter, and the total length is 2} miles. They 
were protected against corrosion by dipping in a bath 


of hot bitumen, atter which they were wrapped with | 


jute and re-dipped. The water from the rising main 


| delivers into a small steel tank of 74,000 gallons | 
The | 


capacity, whence it gravitates to Broken Hill. 
| special pipes and all valves are of cast iron. 





The gravitation main consists partly of steel and | 


cement, sand, and broken stone respectively, to which | partly of wood pipes. The diameter throughout is | 


was added approximately 25 per cent. of displacers. | 18in. and the total length 16} miles. The steel 
In addition, facings lft. thick of richer concrete were | pipes are of the same design as were used in the 
placed on the up-stream and down-stream faces of the | rising main, and are placed on parts of the line 


dam. Fig. 3 shows the particulars of the dam, which 
has a maximum height of 134ft. and a width at the 
base of 93ft. It is 10ft. wide on the crest and 694ft. 
long. The design of the cross section is a “ gravity ”’ 


one; the up-stream face, however, is curved to aradius | 


of 1000ft. in plan, which, it is considered, lends an 
additional element of safety. Views of the dam at 
different dates during its construction are given on 
page 38. The site of the dam was very suitable for 
the use of cableways for construction purposes, and 


| where the head exceeds 350ft. The wood-stave 
| pipes were used for heads under 350ft. They were 
| manufactured in Adelaide by the Australian Wood 
Pipe Company. The timber used was the best 


/ljin. and l}in. thick. When complete the pipes 


| were wound with galvanised steel wire, No. 4to No. 2 
| gauge. 


They were then coated externally with tar 
and wrapped with jute, after which they were again 
dipped in the same liquid, and rolled in sawdust. 


FSwain So, 


chief engineer, and the above information, for which, 
as well as for the drawings and other illustrations 
which accompany this article, we are indebted to 
Mr. de Burgh, is given with the permission of the 
Director-General for Public Works for New South 
Wales, Mr. J. Davis, M. Inst. C.E. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. V.* 


The Ammonia-Soda or Solvay Process.—In_ this 


| process sodium bicarbonate is produced by the action 


quality selected Oregon pine, and it was in staves | 


of carbon dioxide on an ammoniacal solution of 
common salt. The bicarbonate crystallises out, 
leaving ammonium chloride in solution, the ammonia 
being recovered by heating the solution with lime, 
and used over again. The lime employed is burnt at 
the works, the lime-kiln gas being the source of some 
of the carbon dioxide, while the gas expelled from 
the bicarbonate by calcination to make normal 
carbonate provides the remainder. The salt solution 


¢ No. IV. appeared December 20th. ; ae 
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used—brine pumped up from brine pits—is subjected 
to preliminary purification. Magnesium salts are 
precipitated by the addition of lime, the lime salts 
being afterwards removed by adding the necessary 
quantity of sodium carbonate or ammonia liquor 
containing ammonium carbonate. After settling the 
solution is drawn off and then ready for use. 

This process, which was patented by Dyer and 
Hemming in 1838;-though simple from the chemists’ 
point of view, presented considerable mechanical 
difficulties. The first attempt to utilise the reaction 
on the large scale was made by Schloessing and 
Rolland in 1855, at a works near Paris. At the end 
of two years, however, the difficulties remained 
unsolved and the project was abandoned. In 1863, 
Solvay, who had taken out a patent two years earlier, 
erected an experimental factory near Brussels ; as the 
result of perseverance, he secured the success of the 
process, and in 1872 established a far larger works 
near Nancy. ‘Two years later the process was intro- 
duced into this country, under the Solvay patents, by 
Mond, continued by Brunner, Mond and Co., Limited, 
at Northwich, where for the first time natural brine 
was employed and other improvements were adopted. 
In 1895the production by the Solvay process exceeded 
that by the Leblanc process, over which it has several 
incontestable advantages. The use of brine from the 
pits effected a great economy that could not be 
shared by the older process. The Solvay process is 
cleaner and the product purer. There is, of course, 
no sulphur to be recovered, but the chlorine from the 
salt is frequently wasted as calcium chloride. As an 
improvement in the process, magnesia is now used in 
some cases to liberate the ammonia from the mother 
liquor, the resulting magnesium chloride being 
subsequently decomposed by heat into magnesia, to 
be used over again, and hydrochloric acid. 

Before leaving the subject of alkali we must note 
that electrolytic methods of manufacture form an 
increasingly important branch of the industry. 
Solutions of common salt are electrolysed in a special 
vessel, of which the Castner rocking cell is a type, 
and caustic soda and chlorine,- both marketable 
products, are obtained in separate compartments. 
When the process is modified so that the chlorine 
is allowed to come into contact with the soda solution, 
chlorate or hypochlorite may be produced by 
employing hot or cold solutions respectively. The 
value of chlorates has already been indicated ; 
sodium hypochlorite is used as a bleaching agent and 
as an ingredient in one step of the manufacture 
of indigo. 


COAL AND COAL GAS. 


We live in an age of coal and iron. The great war 
is waged very much with coal—or rather, what we 
get from it—and iron ; on the manipulation of these 
substances by engineers and chemists the produc- 
tion of munitions of war largely depends. Some of 
the coal we use to smelt the iron ore and to fashion 
the metal into convenient form for our use. When 
we have won the iron we can use it, scrap it, and use 
it again many times, but the coal once used is 
destroyed for alltime. The world’s annual production 
of this valuable mineral probably exceeds 1,335,000,000 
short tons, and it is utilised (1) as a domestic fuel, 
with which we are all familiar; (2) as a source of 
mechanical and eleetrical power through the agency 
of steam ; (3) as a reducing agent in certain chemical 
and metallurgical operations ; (4) for the production 
of coke in ovens; (5) as a source of gas for illumi- 
nating and heating purposes and of many other 
valuable products. 

The influence of scientific thought on the second of 
these uses is well known, though perhaps its extent 
is not always clearly recognised. For more than 
half-a-century, steam engines were designed to meet 
the requirements of coal as a fuel. It was the bed- 
rock of the art of engineering. The abundance of 
coal gave impetus to invention and the modern steam 
engine is the result of the co-operation of physicists, 
chemists, mathematicians, with the practical engineer. 
As a reducing agent in applied chemistry and 
metallurgy coal itself is less used than coke. The 
ironmaster is a great consumer of coke-oven coke as 
a reducing agent, and it has found an important use 
in the manufacture of water gas and producer gas. 
The first, a mixture rich in hydrogen and carbon 
monoxide, is obtained by passing steam through red 
hot coke ; the second, a mixture of carbon monoxide 
and atmospheric nitrogen is formed by the similar 
treatment of carbon dioxide produced by the com- 
bustion of coke. Although water gas has a much 
greater calorific power than producer gas, it is not 
economical to make it alone, because the reaction 
between the coke and the steam is endothermic and 
the coke chamber must be heated externally to main- 
tain the requisite temperature. Dowson gas and 
Mond gas are mixtures intermediate between water 
gas and producer gas, made by combining the two 
processes and passing a mixture of steam and air over 
the red hot coke. When the coke cools during the 
operation the temperature is raised again by cutting 
off the steam and allowing air alone to pass through. 
The use of these gases for heating purposes is very 
economical and finds extensive application. 

As one of the most striking examples of the influence 
of science in industry, coal gas manufacture demands 
consideration in somewhat fuller detail, treating of 
the distillation of a highly complex body from which 





the chemist has obtained a vast variety of useful 
substances. The history is interesting also as an 
illustration of a development of philosophical experi- 
ment. In the seventeenth century the pursuit of 
science was the hobby of many men of learning and 
particularly of the clergy. The Rev. Dr. Clayton, 
rector of Crofton, distilled gas from coal and collected 
it in a bladder ; the fact being communicated, in 
1688, to the Royal Society by Boyle. In 1750, Dr. 
Watson, Bishop of Llandaff, not only distilled gas 
but conveyed it in pipes from one place to another. 
The credit, however, is given to an engineer, William 
Murdock, for the first suggestion that coal gas should 
be generally employed for lighting purposes. In 
1792 he conveyed it from iron retorts through tinned 
iron and copper pipes, tapped at intervals, a distance 
of 70ft., lighting his house and offices. His early 
experiments were carried out at Redruth, and six 
years later he lighted the Soho foundry of Boulton and 
Watt, at Birmingham. In 1799, Le Bon commenced 
similar experiments in France. In 1807, after one 
side of Pall Mall had been lighted by Winsor, a Bill 
was promoted in Parliament to authorise a company 
for the supply of gas in London ; in 1810 an Act was 
passed for this purpose, and two years later a charter of 
incorporation was granted to the Gas Light and Coke 
Company, still by far the largest gas undertaking in 
the world. Westminster Bridge and the Houses of 
Parliament were lighted in 1813, and from that time 
the practice of gas lighting spread rapidly in all 
civilised countries. 

The gas industry is essentially chemical, though it 
was formerly entirely controlled by engineers. There 
was a time when gas engineers were disinclined to 
show much appreciation of the chemical aspects of 
the industry. In some works the chemists, if any 
were employed, were exclusively relegated to the 
laboratory for routine testing without any opportunity 
of acquiring experience in large scale operations. The 
remuneration and prospects of such chemists were so 
peor that few worthy of the name could be induced 
to remain long in such employment. In many 
important works, however, chemists acquired the 
essential knowledge of the engineering side of the 
industry, led the way in the introduction of improved 
methods and effected developments of a far-reaching 
character, especially in the profitable utilisation of 
material hitherto regarded as waste and the manu- 
facture of new products. 

Enormous quantities of coal are subjected to 
destructive distillation to obtain its numerous and 
valuable decomposition products, of which gas, tar, 
ammonia and its salts, coke, and gas carbon are made 
on a huge scale and all consumed. The gas provides 
light and heat, and the tar, useful in many ways in the 
crude state, when distilled, gives benzene, toluene, sol- 
vent naphtha, carbolic acids, naphthalene, anthracene, 
and many other substances, which in their turn yield, 
in the hands of the technologist, a host of further 
useful bodies, including explosives, dyes, disinfectants, 
and drugs. Pitch, the residue of tar distillation, is 
used largely in the manufacture of patent fuel and 
provides excellent material in road making. Ammo- 
nia is employed in medicine, in the laboratory, and in 
cleaning cloth, and there are many uses for its salts, 
especially the sulphate, a valuable fertiliser. Gas 
carbon, a hard, compact substance, is used by electrical 
engineers in the operation of arc lamps and fur- 
naces, and as a fuel in making producer gas. 

The purified coal-gas of commerce roughly consists 
of—hydrogen about 50 per cent. by volume, and 
marsh gas or carburetted hydrogen about 35 per cent., 
carbon monoxide 5 per cent., heavy hydrocarbons 
5 per cent., and nitrogen 5 per cent. As it issues 
from the hydraulic mains, which receive the vapour 
from the ascension pipes from the retorts, it is not 
at once ready for delivery to the consumer. Besides 
its essential constituents, it contains substances 
such as condensable hydrocarbons, ammonia, carbon 
dioxide, carbon bisulphide, sulphuretted hydrogen, 
cyanogen, and cyanides, some of which are of sufficient 
value to pay for their extraction, all being undesirable 
impurities on account of their reducing the heating 
power of the gas or of the objectionable character 
of the products of their combustion. These bodies 
are therefore removed by condensation by cooling, 
“‘serubbing ” with water, and by passing the gas 
over suitable materials. The operation of scrubbing 
with water or with aqueous liquors from the hydraulic 
mains removes the ammonia and part of the carbon 
dioxide. The gas then passes into a chamber 
containing moist slaked lime, where cyanogen com- 
pounds and the remainder of the carbon dioxide 
are removed, the former in a state from which they 
cannot be recovered. Their recovery from the gas, 
however, can be effected, when desired, by a pre- 
liminary treatment with oxide of iron before the 
gas passes through the lime chambers. 

After the lime treatment the gas is led over moist 
oxide of iron, or Weldon mud, for absorption of 
the sulphuretted hydrogen, the material when 
spent being revivified by action of the air. The 
gas next passes over sulphided lime—the substance 
formed by the action of. sulphuretted hydrogen on 
slaked lime—to eliminate carbon bisulphide, and, 
finally, undergoes an extra check treatment with 
oxide of iron, or Weldon mud, to remove any traces 
of sulphuretted hydrogen taken up from the sulphided 
lime. Subject to passing the prescribed tests for 
illuminating and heating power, the gas now passes 





to the holder—in ordinary parlance the gasometer— 
and is ready for the public supply. 

It is obvious that science is responsible for such 
a process of purification. There is scope for chemistry, 
physics, and mechanics in every step. 

We have stated that the pipes from the retorts 
convey the vapour to the hydraulic main, where it 
is partially condensed, and the liquid thus condensing 
forms two layers, coal tar and aqueous liquor. The 
latter is uppermost, and contains ammonia and other 
soluble bodies. The tar was for long the bugbear 
of gas manufacture, its disposal being a difficult 
problem, but now it is of such value that the industry 
of tar distillation has grown to be of great importance. 
It is distilled in large iron stills, the vapours evolved 
from which are condensed, the distillate being 
separated into fractions as follows :—First runnings 
up to 105 deg. Cent., light oil from 105 to 210 deg. 
Cent., carbolic oil from 210 to 240 deg. Cent., creosote 
oil from 240 to 270 deg. Cent., anthracene oil from 
270 up to the pitching point, this last temperature 
being determined by the quality of pitch desired. 
The first runnings form two layers in the receiver, 
consisting of ammoniacal liquor and crude naphtha” 
These are separated, the former being added to the 
bulk of ammoniacal liquor, the latter being reserved 
for subsequent treatment. The second or light oil 
fraction, consisting mainly of hydrocarbons of the 
benzene series, is first re-distilled, yielding first 
runnings, which are added to the crude naphtha 
from the original tar first runnings, and last runnings 
which are worked up with the carbolic oil. 

The crude naphtha is washed with caustic soda 
solution to remove phenols in an easily recoverable 
form; then with strong sulphuric acid, which dis- 
solves bases and unsaturated bodies, and carbonises 
other impurities, forming substances of a heavy, 
tarry nature, and finally another soda washing is 
given to remiove the residual sulphuric acid. The 
spent sulphuric acid is used in the ammonia plant 
for the production of sulphate of ammonia. The 
naphtha so far purified is next redistilled from an 
iron still. Twofractions are collected—crude benzol 
up to 140 deg. Cent., and solvent naphtha from 140 
to 170 deg. Cent., the residue in the still being reserved 
for addition to the carbolic oil. From the crude 
benzol are obtained by further acid and alkali washing 
and careful fractionation, forerunnings of benzol, 
containing benzene, toluene, carbon bisulphide and 
thiophenes, commercial and pure benzol and toluol, 
and solvent naphtha. Benzols and toluols are used 
by the dye manufacturers, and at the present day in 
enormous quantities in the manufacture of explosives, 
benzene being the starting point in one process 
for making picric acid, toluene being the material 
from which T.N.T. is made. Solvent naphtha is 
used as a solvent for india-rubber, the higher boiling 
portions containing naphthalene, forming a fuel for 
naphtha lamps. 

The carbolic oil is treated by cooling to separate 
naphthalene, and subsequently washing with a 
solution of caustic soda, which dissolves the carbolie 
and cresylic acids. These acids are recovered by 
neutralising the solution with sulphuric acid, when 
crude carbolic acid and sodium sulphate are formed, 
the former being subsequently worked up for pure 
carbolic acid and cresylic acid, both used in the 
manufacture of dyes, disinfectants, and explosives. 
A modification of the above method is that known as 
the West-Knight and Gall process, whereby the 
oil is treated with a mixture of sodium sulphate 
solution and lime for the production of sodium 
‘* carbolate”’ and sulphate of lime. The solution 
is worked up as before, the sodium sulphate being 
utilised again for mixing with more lime. The 
insoluble oil is either mixed with the light oil or is 
worked up for naphthalene. 

Creosote oil is of value as a source of naphthalene, 
and for preserving wood from the action of the 
weather and destructive insects. Naphthalene, once 
a waste product, is now used largely in the manufac- 
ture of dyes, being the parent substance of ,artificial 
indigo, as an insecticide, and in other minor roles. 
Anthracene oil is the source of anthracene, a condensed 
hydrocarbon of the benzene series, from which the 
alizarin dyes are made. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





“INDUSTRIAL PEACE.” 


Srr,— Your leading article in the issue for December 15th 
under above heading comes most opportunely, and admirably 
sums up the situation as between labour and future progress. 
Could means be found of placing your article before every 
trade unionist, their leaders, and parliamentary representatives, 
and any t given by means of further explana- 
tion, such as lectures or debates, a great step would be made 
towards solving this most difficult problem, which must be faced 
and fought out in the near future. 

If strikes, bloodshed, and even civil war are to be avoided, 
tradesmen must be made to see that in the bonus system they 
have the means of obtaining justice and protection from con- 
ditions which might otherwise have to be coercive if progress is 
to be made. Strange to say, trade unions have so far shown 
the greatest antagonism to the bonus sytem, and this seems 
ian to have been due to ignorance, and partly to the adoption, 

some employers of systems under which periodical reductions 
of time limits are necessary, thus sacrificing confidence, the one 
feature tial to the of any system. 

What is required is a system under which no reductions or 
revisions of time limits are necessary, so that the employer may 
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guarantee never to reduce the hours fixed for a given job, once 


they are set by a reasonable trial. Such a system is not only 
possible, but was used some years ago by a leading firm, 
which only discarded it owing to the opposition of the trades 
unionists in other departments of the same works. Every man 
actually working under the system in question was perfectly 
satisfied, and, to my knowledge, disappointed when it had 


to be abandoned. To explain this system, it is first necessary | 








to review briefly the two systems known as Weir’s and Rowan’s. 

( 2 Weir's System.—Under this arrangement each party shares Pecisent ae 
=, 4 time and value of any saving made on the time | Time Hours cost of | Hours | earnings 
mits fixed. This is shown in diagrammatic form in Fig. 1 for limit, Hours Hours saved work manis in per 
00 hours, hence it can also be read on a percentage basis. The hours. taken. | saved. to to paid for. cent. of 
dllowing table of figures also shows the results of its working employer.) employer. day wage. 

st various percentages of the time limit :— | 

pa 6 ; | 300 | go | 30 10 90 90 112.5 
= | 20 80 80 133.3 

Examples.—I. | 100 50 | 50 | 25 75 75 150 

| | | Man's | 100 | 20 | 80 64 36 36 180 

Time Hours | cost of | Hours | earnings 100 10 90 81 19 19 190 
imit, Hours Hours | saved | work | manis | in per cS ES SEP: Ee yo SoS SEN Gt CRUE ARTS eed Ee eae 
paar jem. | saved. | avec! siiieawe. paid for. Fane kl All calculations are made in hours, hence the payment of 
| | | wages is merely paying for so much time at the man’s day rate 
100 80 20 10 | 90 90 112.5 | after the total of the hours due to him as bonus and time 
— J = ~4 | 4 =. = | taken has been settled. To avoid difficult calculations of per- 

Ey | centages, the time limits are fixed as far as possible b i 
100 10 90 45 55 55 550 pone for ont perm rte hase, pegs ag ment 4 ae 
most suitable, and with a little intelligence the system can be 











From the diagram below and examples it will be seen that 
where time limits cannot be very accurately fixed in the first 
instance, or where considerable improvement in speeds and 
feeds or general method of handling takes place, the man’s 
wages would quickly pass the recognised limits of time and 
a-quarter or time and a-half, if the workman did not hold back, 
and if the employer did not reduce the time limit. Therefore 
the man does not work beyond a certain extent of bonus, even 
if he can, as otherwise he would get into trouble with his shop 
mates in the probable event of the time being reduced. The 


masters counter this attitude to 4 certain extent by the employ- | 
ment of speed and feed experts, arbitrary reduction of time | 


limits, and slave-driving methods, but there is no inducement 
for the man to do his best or to use his brains to develop better 
methods in his own and his employer’s interests. Briefly, 
there is no co-operation, no confidence, and no freedom. 

(2) Rowan’s System.—By this method the man is paid the 
same percentage extra time as he saves from the time limit, 
that is—if he saves 25 per cent. of the time allowed, he is paid 
time and one-quarter. This system is illustrated graphically in 
Fig. 2, and numerically in Examples.—II., and is certainly 
much nearer the ideal, having none of the objectionable features 


of Weir’s system, it being quite possible and even advisable | 


to guarantee no reduction of time limits, no matter what bonus 
is made. 
man could do a job in no time at all, he would then save 100 per 
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TIME SAVED — HOURS 
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cent. of the time limit, and be paid double time, under which 
condition the work would cost nothing, 














Examples.—II. 
| | Per cent. Man’s 
Time | | Hours | cost of | Hours | earnings 
limit, | Hours | Hours | saved | work man is | in per 
hours. | taken. | saved. | to | to paid for.| cent. of 
| | employer.| employer. day wage. | 
100 | 80 | 2 | 4 | 9 | 96 120 
100 50 | 50 | 2 95 | 75 150 
100 20 | 80 | 64 36 36 180 
100 10 | 90 81 19 19 190 








It will be seen, therefore, that it is impossible for a man to 
make double time, also that the more wages the man is earning, 
the less the work is costing. The employer may, consequently, 
beam happily on the man who can earn time and three-quarters, 
because he realises that his output is being increased, while 
the works costs are being reduced. By these means excessive 
time limits are automatically compensated for at comparatively 
small cost. The employer may therefore guarantee not to 
reduce time limits, and each man can make the best use of his 
brains and hands for his own and his employer’s benefit without 
let or hindrance. 

The only weak spot in Rowan’s system is that in the early 
stages of saving an unfair share falls to the man, as may be 
seen by the diagram, or by the use of a few figures. Compare 
the first line of Examples.—II. To remedy this and to obtain 
what is in every way an ideal system for both masters and men, 
it is only necessary to combine the two systems already 
described. A mathematical coincidence occurs at the point 
when 50 per cent. of the time is saved, so the system referred 
to above, as adopted by a leading firm, was developed by working 
on Weir’s system up to the point where the work is done in half 
the time limit, and on Rowan’s system from that point onwards. 
At this point, under each system, the man is paid time and 
one-half. Putinto words, this means that if a job can be done 
in anything more than half the time limit, both man and employer 
share the saving equally. If it can be done in less than half the 
time limit, it is evident that this time limit was so extravagantly 
fixed as to justify an automatic adjustment in the scale of pay- 
ment, which will protect the employer from being forced to pay 
a ridiculously high bonus, and at the same time will reward a 
man adequately and justly for any further saving he may make. 
The methods of handling and improvements in tools, jigs, and 
fixtures provided by the employer may have greatly reduced the 
time required compared with the time limit originally fixed. 
In either case the necessity of automatic adjustment is evident, 
and this is provided under the system proposed and illustrated 
in Fig. 3 and Examples.—III., while still justly rewarding any 


This can be safely done, because, if, for example, a | 


additional effort on.the man’s. part or improvement in speeds, 
feeds, or handling originated by himself. 

(3) The Combined System.—Up to the point where the work 
is done in half the time we a the saving is shared equally 
by masters and men; beyond this point the man is paid the 
— cent. addition to his time as he saves from the time 
| allowed. 








Examples.—IIT. 














applied to nearly every trade, such as even tons of coal raised 
per 10 hours, so many rods or acres of land ploughed per 10 or 
100 hours. There still remains the question of the standard 
day wage, which would be fixed as usual, according to the 
degree of skill required for the particular class of work, the 
locality, or the capacity and general value of the man, woman, 
or apprentice. As a further inducement to the men to co- 
operate, awards were made of £1, £5, or £10 for improvements 
emanating from the men which were adopted. 

The proposals were made briefly and in writing by the men 
with rough sketches if necessary, were judged by a small 
committee appointed, and developed, as was often necessary, 
| by the engineering staff ; but, all the same, the man was rewarded 
| equally for the proposal, if adopted entirely, or if, as often 

happened, the suggestion led to quite a different method being 
| adopted. Suggestions were posted in a box, not too conspicu- 

ously placed, and were collected and considered weekly, the 
men being carefully and privately thanked for their sugges- 
tions, and the reasons for not adopting them explained, if they 
were impracticable, with encouragement to try again. Working 
on these lines, I am confident the community of interest of 
labour and capital would be established. 

The fact remains that British manufacturers will have to 
| face severe competition, particularly from America, and that, 
unless labour will assist in reducing the cost of production, 
| receiving at the same time the higher wages available under the 
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| bonus system for so doing, we shall be driven from the market 
| altogether, cease to be a nation of industry, and degenerate 
| into a nation of agents and shopkeepers, selling the very 
American or German cheaper goods which have destroyed our 
own industries. There has been enough of this in the past. 
Let it be the past, and let labour and capital join hands under 
some just and equitable system of bonus remuneration such as 
described above. 
Cuas. Barnes, M.I. Mech. E. 





PLEA FOR UP-TO-DATE BRIDGEWORK IN THE 


UNITED KINGDOM. 


S1r,—I read the letter from Lieutenant Gibb in your issue 
of December 15th, and think the second paragraph might 
well be taken to heart by many; especially when one 
still finds advertisements for men containing the clause ‘‘ no 
technical men need apply.” I am afraid, however, that 
Lieutenant Gibb cannot have a very intimate knowledge of 
methods in this country when he suggests that we should adopt 
a foreign or cvlonial specification intact. While this would 
answer the purpose quite well, I am afraid it would be beneath 
the dignity of the ‘‘ Old Country,” which usually works out its 
own salvation along new lines. 

Referring to Mr. Gribble’s letter in your issue of December 
22nd, with regard to secondary stresses, I think he must have 
misread my statement. The contention was that the calcula- 
tions of secondary stresses are of little or no importance unless 
the primary stresses are accurately determined. It is also 
contended that in the American Specifications suggested by 
Lieutenant Gibb the factor of safety is sufficiently high, the 
ratios of depth to span and lengths and radii of gyration are 
limited, and other details so specified that secondary stresses 
become unimportant except in special cases, which, of course, 
should receive special consideration. 

In the second paragraph of Mr. Gribble’s letter, he refers to 
“existing bridges which are known to be over-stressed.”” In 
this correspondence it has throughout been contended that some 
structures must be over-stressed due to haphazard methods of 
design, but it is not asserted that those responsible for such 
structures are aware of the fact. If Mr. Gribble knows of such 
cases, they should be reported to the proper quarter, as they 
surely amount to criminal negligence. 

In Mr. Gribble’s previous letter he made references to the 
necessity for experiments both for secondary stresses and for 
deflections, strains, &c. My reply related chiefly to the latter, 
and I had particularly in mind the American experiments with 
the extensometer or extensograph reported in the Engineering 
News. Unfortunately, my files are incomplete, but I find the 
following references :—Vol. 70, pages 701 and 1308; Vol. 71, 
page 414; Vol. 76, page 1102. If these do not include the 
principal reference it can probably be obtained from the Editor 





or from a complete file. These articles refer to the determination 
of stresses from the actual measured extension—or compression 
——of members, but do not so far as I recollect refute the generally 
accepted theory. 

The United States Government carried out an interesting 
series of tests to destruction on full size columns of various types. 
These were reported in the Engineering News of January 27th, 
1916. Mr. R. Fleming, of the American Bridge eg = wrote 
several articles on Wind Pressure, which are well worth 
reading. They have been published in book form by the Hill 
Publishing Company, New York. A number of American 
firms have tested several forms of structures to destruction, but 
most of these experi ts have tended to uphold rather than 
controvert existing theory and practice. This correspondence 
was not commenced with the idea that theory was at fault, but 
that an unpleasantly large proportion of work built in this 
country is designed with very little regard to any up-to-date 
theory or practice, but along the lines prevailing twenty or thirty 
years ago. 

Referring to Mr. Kenworthy’s letter, I regret I misread the 
impact formula _ by him. On the subject of basket 
handle bracing, Mr. Kenworthy seems to imply that the 
principal function of these is to transmit part of the wind 
pressure from one girder to the other, whereas the leeward 
girder probably carries as much wind load—or nearly so—as the 


























windward girder. The function of top chord bracing is primarily 
to fix various pionts along the top chords to determine the 
effective length as struts. The riveted connection of the 
ordinary basket handle is not sufficient to do this. The only 
fair way is to compare the strength of this connection with the 
strength of diagonal bracing if such were used. After such 
comparison, I believe Mr. Kenworthy would admit that they 
involve a considerable amount of steel for very little result. 

Generally speaking, all contributors to this correspondence 
appear to be agreed that the average practice in this country 
to-day is not good, and that revision is sorely needed. 

It is to be hoped that some responsible department or institu - 
tion will take the matter up and recommend specifications 
covering design and workmanship for various classes of work. 

London, E.C., January 6th. H. R. Wuire. 


TAYLORISM AND HUMANITY. 


Srr,—It is a very astonishing spectacle, if you will permit 
me to say so, to see a paper like THE ENGINEER deriding the 
important discoveries of Messrs. Taylor and Gilbreth, apparently 
on no better authority than that of a minor politician of St. 
Louis. You apparently endorse his assumption that these 
discoveries are, as you put it, ‘‘ dehumanising.”” On what do 
you base this belief ? Can you cite instances where such a 
disastrous result has followed ? The best positive evidence I 
know of on the point is the Hoxie Report. The finding of that 
report is that scientific management elevates the workers into 
a select class. 
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I do not deny, of course, that the methods advocated by Messrs. 
Taylor and Gilbreth are capable of abuse. I shall consider that 
@ serious criticism when you can point me out anything that is 
not. Water may quench thirst or drown; fire may warm or 
seorch ; money may be a blessing or a curse. Business is not 
exempt from this universal law. But because men in the past 
have regarded business as simply a money-making proposition, 
are we to suppose that there is really no higher view of it ? 

“In the old millwright days,” you say, “ individuality 
counted for a great deal. . . . The men took a pride in their 
craft, because the work they turned out was the work of their 
own hands and heads.” .If they were sensible men, they took 
pride in it, not merely because it was their work, but because 
it was good work. Why should they cease to do so when they 
know that the work which they are doing collectively is incom- 
parably better than any which they could do singly? The 
old worker was proud—and justly—because he knew that his 
work benefited both directly and indirectly himself, his fellow- 
worker, and mankind as a whole. Why should the modern 
worker lose this pride, merely because he is doing all these 
things immeasurably more scientifically than his predecessors ? 

You suggest that scientific management will turn men into 
mere working machines, who live only to toil. It is a strange 
fallacy, for no one knows better than the scientific manager 
that the most efficient man is by no means the man who works 
most unceasingly or with the maximum of effort. The most 
inefficient person in the world may be a man’ who never stops 
toiling, saving for meals, and sleep: as the most efficient man 
may be one who seeks frequent relaxation, but has the power 
to concentrate intensely upon the problems which his particular 
work presents. Believe me, it is not the advocates of high 
production who glorify useless work—and how vast a proportion 
of the work at present done in the world is useless—or who 
desire its continuance for a moment. 

These things are of great importance, because the war has 
shown that business in the future will have to be regarded as 
the third arm of the State. To a far greater extent than ever 
before Government will be forced to consider and supervise 
the problems and the development of business. In what 
spirit is it going to do that ? And in what spirit is it going to be 
met by businessmen ? The hope of the nation rests, in my firm 
belief, in the frank recognition that the old individualism is 
irrecoverably gone, and that the future of our trade rests in the 
no less frank acceptance of modern methods and modern com- 
mercial ideals. They may be made ignoble, “‘ dehumanising,”’ 
and the rest of it; but if they are, we shall have only our own 
prejudices, our own stupidity, and our own refusal to recognise 
the immense good that is in them to thank for it. 

SAMUEL TURNER. 


Rochdale, December 27th. 
(For continuation of Letters see page 44.) 
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RAILWAY MATTERS. 





Tse Metropolitan Railway Company is now training 
women to act as guards and train conductors, 

THE lap dog nuisance has been settled on the Long 
Island Railway, by all dogs, except small dogs in baskets, 
being excluded from passenger cars. 


THERE are-about 10,000 members of the North-Eastern 
Company’s service who cultivate gardens by the side of 
the line on that company’s system. 


THE Inter-State Commerce Commission has agreed to 
the United States railway fiscal year ending with the 
calendar year on December 3lst, instead of ending on 
June 30th, 


THe Mansfield Railway was inspected by Colonel 
Pringle, on behalf of the Board of Trade, on Wednesday, 
the 3rd inst., but it will not be opened for passenger traffic 
at present. 


Tue Indian Railway Board has sanctioned a survey by 
the Eastern Bengal Railway for a chord railway of the 
5ft. 6in. gauge, between Khulna and Derm Dam, a distance 
of about 80 miles. 


Over 4000 of the servants of the South African Railways 
are either with the forces in Europe, or in East Africa, 
and recently 300 specially selected men were sent to France 
to undertake railway work there. 


THE five mile Rogers Pass tunnel—now known as the 
Connaught after the late Governor-General—of the 
Canadian Pacific, through the Selkirk mountains in British 
Columbia, has now been opened for traffic. 


TueElbarriers at all the road level crossings on the Southern 
Railway have, in accordance with the recommendations 
of the American Railway Association, been painted with 
alternate strips of black and white, 8in. wide, running at an 
angle of 45 deg. 

THe Midland Company has 541 stations, and 1934 
signal-boxes. Its telegraph wires are of a total length of 
34,785 miles,*the telegraph instruments number 27,792, 
and telephones 5940. The number of railway telegrams 
dispatched yearly is over 8,000,000. 

From the Midland Railway, up to November 11th 
last, 15,026 men had joined the colours, of whom 835 had 
been killed in action or had died of wounds or disease, 
107 were reported missing, 1816 had been wounded or 
invalided home, and 140 were prisoners of war. 


THE representatives of the Irish railways who constitute 
the Irish Railway Executive Committee, are Messrs. E. A. 
Neale, of the Great Southern and Western, John Bagneli, 
of the Great Northern, M. F. Keogh, Midland Great 
Western, and James Cowie, Midland Railway Northern 
Counties Committee. 

THE Great Western Railway Company is offering to its 
staff tenancies of garden ground alongside the railway at 
an annual rent of 3d. or 4d. per rod, or perch, according 
to the locality. In the case of tenancies arranged before 
March 25th, the land will be granted rent free for two 
years, should it not have been previously cultivated. 


THE Lehigh Valley Railway has 183 petrol motor 
driven cars for conveying its track repairing forces to 
their work, and has now ordered 149 more. When the 
latter are received the present hand-worked cars will 
‘go the way of the wooden coach and the hand brake.” 
The motor cars convey ten men and can travel at 25 miles 
per hour. 

Ir is a matter of satisfaction, seeing what.injury to 
shunters and goods guards they have caused, to find, 
judging from an answer from Mr. G. Roberts in the House 
on December 22nd, that the dead-buffered wagons, with- 
drawn from use some time ago, will not be premitted 
by the Board of Trade to be again used, notwithstanding 
the scarcity of wagons. 

Tue Premier of New South Wales is introducing a Bill 
to give effect to the recommendations of the Royal Com- 
mission on Border (New South Wales and Victoria) 
Railways. This is to provide for the construction of a 
line from Moamba to Moulamein, 82 miles in length, 
at a cost of £345,000 exclusive of land and rolling stock, 
and for another line of the same length from Kerang 
to Balranald, at a cost of £376,000. 


Tue Indian Railway Board having offered its good 
offices towards a settlement of the dispute between. the 
South Indian Railway and the Ceylon Government as to 
the working of the Indo-Ceylon connection, Sir Robert 
Gillan, the President, recently had a meeting at which 
both parties were represented, Mr. Neville Priestley, 
the managing director, who is now in India, appearing 
on behalf of the South Indian Railway. 


Tue Board of Trade inquiry into the Kirtlebridge, 
Caledonian Railway accident, was held by Colonel Pringle, 
on the 29th ult., and that into the Kiltimagh, Great 
Southern and Western, by Colonel Druitt, on the 3rd 
inst. On neither occasion was the Press represented, 
but this does not imply that the inquiries were not open 
to the public; the representatives of the Press were 
probably unaware that the inquiries were being held. 


ELECTRO-MECHANICAL signalling is the term applied 
to the combined operation of points by rodding in the 
usual way and of signals by electricity. The first such 
signalling, or a very early application of it, was at the 
London, Chatham and Dover (now South-Eastern and 
Chatham) Victoria terminus, Pimlico, in 1880. The first 
installation in the United States was, according to the 
Railway Signal Engineer, at Gap on the Pennsylvania 
Railroad, on December 30th, 1909. 


THE new secretary and comptroller to the Great Eastern 
Railway, in the place of the late Mr. P. Lomas, is Mr. S. A. 
Parnwell, the company’s land agent. When Mr. H. W. 
Thornton, then of the Long Island Railway, was appointed 
general manager, Lord Claud J. Hamilton, the chairman, 
said that the only time of recent years that the company 
had gone outside for one of its chief officers was when 
Mr. Parnwell, then of the Great Northern, was appointed 
land agent.. Mr.. Horace Wilmer, the Company’s chief 
civil engineer, has retired, and Mr. Thornton now combines 
the duties of engineer-in-chief with that of general manager. 








NOTES AND MEMORANDA. 





_ THE velocity with which sound travels through water 
is more than four times as great as through the air. As 
long ago as 1827 the sound of a bell under water was 
transmitted over 21 miles. 


THE submarine played an important part in the American 
Civil war of 1861-4. The Federal corvette Housatonic 
was sunk by this means, but the attacking submarine 
and its crew all perished in the adventure. 


Ir the anticipated production of motor cars in the 
U.S.A. for 1916 was realised, it is estimated that. there 
were nearly four million cars in the country on January Ist, 
which works out at one car for,every twenty-five people. 


5 
In London alone petrol electric omnibuses have run 
over 6,000,000 miles at an estimated cost of 7.132d. 
per mile; while in the running of over 3,000,000 miles 
on solid rubber tires in the London service of omnibuses 
an average of 20,148 miles per tire has been obtained. 


THE cinematograph industry uses a large amount of 
silver. There are about 20,000 picture houses in the 
United States, using approximately 120,000,000ft. of 
film regularly. The average life of a film is three weeks. 
It is estimated that 15,000,000 oz. of silver per year are 
used for sensitising purposes. 


EXPERIMENTS made in Germany with two screw 
propellers, for ships, one behind the other, show that but 
little increased speed is obtained by the arrangement, 
says the Scientific American ; and rotating the two screws 
in opposite directions, either at the same or different speeds, 
has little effect on the results. It is, however, claimed 
that the double screw gives better control of the vessel. 


THE average time taken by a vessel to pass through 
the Panama Canal is 11 hours 40 minutes, according to 
the Panama Canal Record. The minimum time recorded 
is 7 hours 17 minutes, and the maximum is 1 day 8 hours 
and 10 minutes. The figures, obtained by observing 
158 vessels ing through the canal, show that more 
than half of the ships were in the passage between 9 and 
12 hours, Those requiring more than 12 hours numbered 
48. 


THE total degree of completion of vessels under con- 
struction for the Unites States Navy on December Ist, 
1916, was, according to the Army and Navy Gazette, as 
follows :—Battleships—New Mexico, 55.2; Mississippi, 
63.4; Idaho, 66.7; Tennessee, 3.5; California, 7.4. 
Destroyers—Allen, 93.7; Wilkes, delivered November 
10th, 1916; Shaw, 91.5; Caldwell, 33.0; Craven, 17.9; 
Gwin, 11.3; Conner, 23.5; Stockton, 23.2; Manley, 
43.3. Fuel ships—Cuyama, 87.6. 


A process for making cold-drawn metallic filaments has 
recently been patented by Mr. K. Nishimoto, of Tokyo. 
Forming at first a consolidated stick of a mixture of 
tungsten and a small proportion of thorium, an alloy is 
obtained by uniformly heating the mixture at a sintering 
temperature and then keeping it at a dull red heat. The 
consolidated stick is then subjected to repeated hammering 
or rolling until it becomes so ductile that it may be 
hammered into bars, rolled into sheets or drawn through 
dies into wires. 


A COMMERCIAL radio service between Kahuku, Hawaii, 
and Funabashi, near Tokyo, Japan, was recently put in 
service. It connects directly with the Kahuku-San 
Francisco stations and gives transmission by wireless 
between the United States and Japan with a single relay. 
The total distance is well over 6000 miles, the new link 
being more than 4000 miles long. Under favourable 
conditions the Hawaiian relay plant may be passed over, 
and direct communication established between the two 
extremes. ’ 

Tue Académie des Sciences has resolved to establish 
a National Physical and Mechanical Laboratory, for the 
purpose of scientific research directed towards industrial 
uses, says Génie Civil. The Laboratory will be controlled 
by a Council, of which half the members will be nominated 
by the Academy, one-fourth by State Departments, 
and the remainder by the chief industrial associations. 
The executive control will be in the hands of a small 


technical committee. Existing laboratories engaged on | 


similar work will be affiliated to the National Laboratory, 
and will work in close relationship with the latter. 


In an investigation on the problem of accelerating 
vulcanisation, and in the course of numerous experiments 


with various types of organic compounds, Professor | 


S. J. Peachey discovered that the nitroso-derivatives 
of certain bases, such as dimethylaniline, methylaniline, 
diphenylamine, and so on, are capable of acting as powerful 
accelerators of the vulcanising process. A mixing of 
100 parts of rubber and 10 parts of sulphur, which normally 
requires to be heated to 138 deg. Cent.—40 Ib. steam 
pressure—for 1} hours, may be completely vulcanised in 
from 20 to 25 minutes by incorporating 0.5 per cent. of 
paranitroso-dimethylaniline with the mixing prior to 
heating. Similarly a vulcanite mixing containing 25 per 
cent. of sulphur, which normally requires to be heated 
for 6 hours at 140 deg., may be completely cured in about 
2 hours by the addition of 0.75 per cent. of the nitroso base. 


Mocu of the recent progress in wireless telegraphy 
and telephony is due to modifications of the well-known 
Fleming valve detector, says the Wireless World. In 
its three-electrode form it has proved to be the most 
sensitive of all receivers, and by special arrangement of 
cireuits it can be made to produce continuous oscillations 
for wireless telegraph and telephone transmission. As 
an amplifier, too, it has great value, and it is safe to say 
that in one form or another it is used in practically all 
long-distance radio-telegraphy. Further, by utilising at 
the same time its properties as a detector and generator, 
it is possible to use it as a receiver for continuous waves, 
the circuits being arranged so as to give a “‘ beat” effect, 
and consequently a pure musical note. For some years 
the Marconi engineers have been perfecting the Fleming 
valve in its various forms, particularly as an amplifier 
and oscillation generator. In this latter form it enabled 
Mr, Marconi, in the-.early part of 1914,-to carry out-some 
highly successful wireless telephone experiments between 
vessels of the Italian Navy. 


MISCELLANBA. 





As a result of the very heavy demands for ammunition 
work at home the Indian market is said to be very short 
at present of lathes. It is, therefore, interesting to learn 
that Japan is making a great effort to supply this deficit 
in the Indian market. 


AFTER exactly ten years of weekly publication the 
newsy little paper called Electrical Engineering has been 
forced, after a hard struggle against adverse circumstances, 
to close down. In an editorial note in the last issue 
the editor states that owing to the war the staff has 
dwindled so much that further publication has become 
impossible. 


Ir is estimated by the New York State College of 
Forestry that over 640 cords of beech, birch, and maple 
wood are used every day in the wood distillation industry 
in New York State. The industry has been greatly 
stimulated by the European war, inasmuch as acetate of 
lime, one of the principal products of the industry, is 
used in the manufacture of high explosives. .The price 
of wood alcohol, another product of the industry, has also 
risen very largely as a result of the war. 


TuE Journal of Gas Lighting learns that benzol recovery 
in Russia has increased enormously of late, the output 
in 1915 amounting to about 9670 tons. In the Donetz 
basin, which was previously the only producing district, 
there was at the beginning of the war 1082 coke ovens, 
of which only 358 had by-product and benzol recovery 
plant. During the first year of the war 1200 coke ovens 
came into action with recovéry plant ; and.800 more were 
under construction. Also coke ovens with recovery 
installations were erected in the Kusnetzer coalfield in 
Western Siberia. 


Ir is sometimes felt that we move too slowly in this 
country in electro-chemistry and _ electro-metallurgy. 
Perhaps, says the Electrician, this is due to the fact that 
our manufacturers are particularly secretive regarding 
such processes, some of which have been in operation 
for a great many years. As far as the electric furnace is 
concerned, electric smelting is out of the question in Great 
Britain on account of the cheapness of our fuel; and, 
consequently, the only line in which the electric furnace 
ean find application is in the production of special steels 
and in the refining of steel. 


Tue Harrison Street Electric Generating Station of the 
Commonwealth-Edison Co. at Chicago has recently been 
pulled down. When everything is considered, says Power, it 
was probably the most important electric station in the 
world, and it has become known as the laboratory of the 
central station industry. It was built by the Chicago Edison 
Co. during the time of the World’s Columbian Exhibition 
and went into service in 1894. At the time it was designed, 
the standard electric generator plant for the Edison 
three-wire system consisted of high-speed engines of from 
100 to 200 horse-power each, on a lower floor, driving 
bipolar generators on the floor above by means of belts. 





‘““ WE are the wealthiest nation in the world, and the 
most prosperous one,’ U.S. Secretary of Commerce 
Redfield says in his annual report, issued on December 8th. 
| The Secretary points out that the balance of trade in 

favour of the United States on merchandise transactions 
for the fiscal year ended June 30th, 1916, was £427,155,000. 
The total of merchandise export trade was £866,731,000, 
and of import trade £439,576,000. The American 
merchant marine, Secretary Redfield says, has never before 
increased so fast as during the past two years. ‘In 
that time,” says the report, “‘ we have doubled our shipping 
in the foreign trade—from 1,076,152 gross tons to 2,191,715 
gross tons. 


Wuite the trial trip of the U.S. fuel ship Maumee has 
proved her to be a success, there must be some radical 
changes in the Diesel engines with which she is equipped 
if they are to prove a success in battleships or other 
vessels requiring a high rate of speed, says the Army and 
Navy Gazette. The Maumee has been sent to New York 
for some alterations in her machinery, after which she will 
have another trial. Unless she shows more speed than 
| she has up to date the Maumee may be the last large Navy 





| ship to be equipped with Diesel engines. The chief 
| objection to the Diesel engine is the large amount of heat 
| which it generates. This difficulty can be overcome 
in ships of lower speed, but apparently not in engines 
of high power. ; 


| Inpra, says Mr. John Aiton Todd in a paper read before 
the Society of Arts, is the only country in the world from 
which there is any hope of obtaining an early if not 
immediate increase of a million bales per annum of new 
cotton, and there is every reason to believe that India 
could maintain such an increase cumulatively till her 
present crop was at least doubled. The area under cotton 
is immense—over 25,000,000 acres in 1913-14, or. two- 
thirds of the whole area under cotton in America, though 
the increase of the Indian crop has hardly kept pace with 
that of the American over the last thirty years. Quite 
apart from any extension of this area, the author considers 
that the crop could easily be increased by a gradual 
improvement of the yield per acre, which is the lowest 
in the world, only about 85 Ib. per acre, against nearly 
200 lb. in America, and about 400 Ib. in Egypt. 


THE death recently occurred of Professor John E. Sweet, 
a past president of the American Society of Mechanical 
Engineers. He was a man of great personal charm, with 
a strong sense of humour. According to Power, at Cornell 
he had charge of the mechanical end of the first dynamo 
built in America, of which Professor Anthony designed 
the electrical end, and he started there the manufacture 
of micrometer calipers. He also began there the making 
of limit and standard gauges of hardened and ground 
steel, such as ere now common, but at that day were 
scarcely known. He not only had these..gauges made 
by the students, but he literally fathered their general 
introduction into shop practice, as well as that:of many 
other mechanical refinements now in common use, but 
too numerous to mention here. A notable feature of his 
designing was that he achieved results by leaving things 





off rather than by putting them on. 
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Railway Accidents. 


Just before Christmas there were three serious 
railway accidents, one in England, one in Scotland, 
and one in Ireland. Then the New Year opened 
with a serious accident in Scotland, in which twelve 
passengers were killed. Statistics of railway accidents 
are most elusive; there is no law of average to be 
found in them. Who, for instance, when he learnt 
that in the first five months of the war—August to 
December, 1914—when everything on the rail- 
ways was disorganised, not a single passenger was 
killed in a train accident, and only one servant, 
would have foretold that the following year, 1915, 
would be the worst, in this- matter, on record, or 
who, in the face of that record, could have anticipated 
that last year would have only seen four passengers 
killed, a total only bettered in 1901 and 1908, when 
no passengers were killed, and in 1909, when one was 
killed. Then comes this unfortunate mishap at 
Ratho, and the record for the New Year is already 
A cause contributing to the troubles of he 
who handles railway accident statistics is that most 
people estimate the severity of the accident by 
the casualties. This is wrong. The cause and 
frequencies of accidents, not the consequences, are 
the proper measure of the effectiveness of safeguards. 
As an illustration of the falsity of calculating the 
seriousness of an accident by the number of deaths, 
we would point out that whereas in the Wigan 
accident of December 19th one passenger only was 
killed—and he being a postal sorter, was not a 
passenger in the usual meaning of the term—and 
twelve at Ratho last Wednesday week, the former 
accident has far more important issues. The presence 
of a light engine on the main line, whatever the 
cause may have been, is a great danger, but the 
explanation is, no doubt, a simple one. It is, however, 
a far more important matter to have to legislate 
for an express train running through an impor- 
tant main line station, and past the signals of 
three signal-boxes, which were, or should have 
been, at danger. The signalmen say that they 
were; the driver maintains that they were not. 
Should it be shown that at Ratho the signalling 
arrangements were incomplete or the working irregular 
these are capable of ready adjustment; but the 
Wigan accident calls for one line of action should 
the driver have been at fault, and an altogether 
different remedy if the signalmen were to blame. 
Railway accidents must, therefore, be valued both 
according to their frequency and according to their 
causes. 

In any consideration of the number of accidents it 
is only reasonable to exclude the last three years, 
because of the possible influence of abnormal war 
traffic. But even if they be included, the record, as 
will have been noticed, is not one to be ashamed of. 
The bad year of 1915 was only bad as to the number 
of casualties ; the total of accidents was not much 
above the average. But if we take the three years 
1911-12-13, and compare them with the corresponding 
period twenty years earlier, we find a decided improve- 
ment. Dividing the passenger train mileage by the 
number of collisions in which passenger trains were 
concerned, we find that for the three years 1891-92-93 
there was on an average one collision in the United 
Kingdom to every 2,170,063 passenger miles run. 
For England and Wales it was one collision to every 
2,195,352 miles, for Scotland 1,767,451 miles, and 
for Ireland 3,387,333 miles. For the three years 
1911-12-13 the average for the United Kingdom was 
2,802,069 miles, for England and Wales 2,861,196 
miles, for Scotland -2,190,488 miles, and for Ireland 
4,572,341 miles. Honesty compels us to acknowledge 
that if the intermediate period of 1901-02-03 be taken, 
the great improvement just shown is somewhat dis- 
counted. In that three-year period the average was 
one collision in the United Kingdom per annum to 





every 2,829,535 passenger miles, in England and 
Wales one to every 3,146,934 miles, Scotland 1,899,222 
miles, and Ireland 3,951,623 miles. Only for England 
and Wales is the average for 1901-02-03 higher than 
for 1911-12-13, and this is apparently due to there 
only being 45 collisions in 1902, whereas in the other 
eight years which are covered by our figures the 
highest was 88 and the lowest 59. It is only fair, 
too, to say that in 1891-92-93 the full benefits of the 
Regulation of Railways Act, 1889, were not being 
experienced, as the compulsory use of the block 
system, of the interlocking of points and signals, and 
of continuous, automatic brakes, had not been fully 
effected. 

It may be truly said that on a railway accidents 
will happen. Most of them are due to the frailty 
of the human agent. The British railwayman is a 
wonderful example of the workman who thinks and 
reasons. But work now is more exacting than it 
was; he has more to do, and less time to do it in. 
Any help that can be rendered him should be given, 
even although it brings him a shade nearer to being 
a machine. Such assistance as is afforded by track- 
circuiting—whereby trains, engines, and vehicles stand- 
ing in a position of danger protect themselves—and 
lock-and-block—whereby a train controls the block 
instruments, and the instruments control the signals 
—should be, and is, ungrudgingly given. The old 
school of railwaymen, who objected to drivers 
and signalmen being nursed, has almost ceased to 
exist. Its views have been dispelled by the great 
growth of traffic. The opposite policy now holds 
the field, and drivers, signalmen, and others are now 
freely provided with any apparatus that assists 
them in their work, especially if it makes for greater 
safety. An apt illustration of this is to be found 
on the Midland Railway. That company, like 
most of the heavy companies, had always opposed 
lock-and-block on the grounds that it interfered 
with the free working of goods and mineral trains. 
But as a consequence of the Hawes Junction accident 
of December 24th, 1910, that company was led to 
adopt the system, and the directors agreed to it 
being installed at nearly 1300 signal-boxes. Where 
this fact is of interest is that, what the Midland can 
do without inconvenience, the other heavy lines can 
do. Lock-and-block and track-circuiting will avoid 
nearly all the collisions due to errors of signalmen. * 
There still remain the collisions due to drivers running 
by signals. A solution of this danger is not so readily 
offered. The automatic control of trains is probably 
the remedy, but therein lie innumerable points 
that need settling—so numerous that we cannot 
now stay to refer to them. 


The Mystery of Metals. 


Tue biologist, the chemist, the surgeon has each 
no doubt his ‘own decisive opinions as to the utterly 
fundamental basis of our modern civilisation. The 
first may hold it to be man’s superlative power of 
adapting himself to his environment. The second 
probably would insist that it is to be found in man’s 
power -of transforming Nature’s raw materials into 
food and other products essential to our modern 
manner of life. The third perhaps may tell us that 
he finds it in man’s power of being able to cure his 
own diseases. The engineer, if appealed to in the 
matter, can only answer that these opinions are 
wrong, and that in the strength with which Nature 
has endowed certain of her materials, and in 
man’s ability to make use of such strength, 
is to be found the real master key to every 
aspect of civilised life, as we know it to-day. 
No engineer, it is believed, can reflect seriously on the 
matter without arriving at this conclusion. Is it not 
therefore truly amazing to find that, in spite of the 
vast edifice which has been raised on the possession 
of strength by a few natural materials, the engineer 
is utterly ignorant even to-day as to the cause of 
strength in the metals, woods, and stones which he 
uses ? He knows with fair accuracy how much 
strength each possesses, and toa certainextent he knows 
how the amount of this strength is affected by varia- 
tions in the treatment he may accord to the material 
exhibiting it. But as to why it should possess any 
strength at all, why the strength of one material 
should be different from that of another, why it should 
be different in two samples of the same material 
treated differently, he knows not at all. We do not 
pretend to be able to instruct him in the matter. 
For the present we only propose to discuss some of the 
difficulties which lie in the way of any who attempt 
to investigate the cause of strength in metals and 
other materials employed by the engineer. 

Let it be noted at once that recognised authorities 
on the strength of materials never discuss why mate- 
rials possess strength. At most they will merely 
make some very brief and highly nebulous reference 
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to intermolecular forces. Yet, if we accept the 
molecular theory of matter, itis to the existence of 
intermolecular force that we must, in the end, attri- 
bute the strength of metals. What is the nature of 
such intermolecular forces in the case of solid bodies ? 
That it is an attraction, and that it follows the inverse 
square law of gravitational attraction would appear, 
at first sight, too reasonable an assumption to require 
any justification. Justification, however, is to be 
found in the fact that the phenomena of surface 
tension and capillarity in liquids can be very satis- 
factorily explained on the assumption that the inter- 
molecular force follows this self-same law. The 
inverse square law of attraction is, we know, true for 
planetary masses at planetary distances apart. It 
appears to be true for molecular masses at molecular 
distances apart in the case of liquids. Why should 
there be any doubt as to its truth in the case of the 
molecules of solids? There are two simple answers 
to this. First, the force between two bodies attracted 
in accordance with this law falls off rapidly as the 
distance between them is increased. Hence, the more 
a specimen of metal is strained under tension the less 
should become the force necessary to maintain the 
strain. The exact opposite is, of course, the fact. 
Secondly, assuming that this difficulty can be over- 
come, and that we can account satisfactorily for the 
possession in a metal of tensile strength on the suppo- 
sition that the intermolecular force is an attraction, 
how are we to explain, in keeping with this assump- 
tion, the possession in the same metal of compressive 
strength? As an indication of the state of opinion 
in this matter let us quote the words of one of our 
greatest authorities on the molecular structure of 
matter. In his book “The Dynamical Theory of 
of Gases,’ Mr. J. H. Jeans writes :—“‘ The fact that a 
solid body resists both compression and dilatation 
indicates that the force between molecules changes 
from one of repulsion at small distances to one of 
attraction at greater distances.’ There he allows the 
subject to rest, for his work is with gases and not 
with solids. But if we try to follow up this hint we 
find ourselves in difficulties at least as great as that 
which, to overcome, the suggestion of a change in the 
law is made. Thus we are forced to contemplate 
either a sudden change in the law or a gradual one in 
which the intermolecular force as the distance between 
‘the molecules decreases changes from an attraction, 
vanishes altogether and then becomes a repulsion. 
The supposition that the change is instantaneous is, 
to our minds, too “ anti-physical,’’ as Claude would 
say, to merit discussion. The alternative supposition 
would leave us to seek a state of affairs no evidence 
as to the existence of which has yet been noted, 
namely, that somewhere between being in a state of 
tension and a state of compression a specimen of 
metal should pass through a state in which the co- 
hesion between some or all of its molecules entirely 
disappears. Is it conceivable that the molecules near 
the lower face of a loaded beam attract one another, 
that those near the upper face repel one another, and 
those on the neutral axis exert neither attraction nor 
repulsion on one another? Is this state of affairs 
compatible with the fact that the maximum shearing 
force is developed at the neutral axis, and has to be 
met by the action of those molecules which are out 
of action as regards resistance to tension and com- 
pression ? 

We see, then, that difficulties arise if we attempt 
to explain the strength of metals on the supposition 
that the inverse square law of attraction holds good 
between the molecules. We see, too, that, by suppos- 
ing the intermolecular force to change from an attrac- 
tion to a repulsion, according as the applied load 
changes from tension to compression, we merely 
raise fresh difficulties at least as great as those met 
with under the first supposition. Before adopting 
the second supposition—which, be it noted, does a 
certain amount of violence to other theories connected 
with the properties of matter—we ought to satisfy 
ourselves that the objections to the first are really 
such as to rule it out of consideration. Is it, as it is 
stated to be, truly incompatible with the possession 
in a metal of elastic strength both in tension and 
compression ? We by no meaas feel convinced that 
it is. From a study of crystallography it appears 
certain that we are not justified in thinking of the 
molecules of a solid body as arranged simply at 
random, or even like a pile of round shot. We may 
reasonably suppose that they are grouped round the 
periphery or surface of some geometrical figure. such 
as a circle or a sphere. The elastic properties of a 
ring or sphere of attracting molecules are essentially 
different from those possessed or exhibited by the 
same molecules arranged like a pile of shot. The 
ring or sphere, for instance, can be deformed without 
separation of the contacting molecules, so that the 
force necessary to maintain the deformation does not 
essentially fall off as the deformation is increased. 





It is not difficult to prove that a ring of six attracting 
molecules is in unstable equilibrium, and that any 
attempt to elongate or compress it will cause it to 
collapse of its own accord. Nevertheless, it is con- 
ceivable that, with higher numbers of molecules in 
the ring, a condition may be reached in which the 
ring, simply by the attraction between the molecules 
forming it, may be capable of resisting elastically both 
tension and compression. We make these remarks 
only to show that it is by no means easy to prove 
that the abandonment of gravitational attraction is 
necessary in order to explain the strength of metals. 
We do not for a moment suggest that this molecular 
ring theory is even a promising field for investigation. 
It should be noted that it regards the molecules as 
being at rest. Are we justified in neglecting the 
motion with which, according to the kinetic theory 
of heat, they are endowed ?- Remembering the well 
established effect of temperature upon the strength 
of metals we fear to answer that we are. 

We are thus in this matter led from supposition to 
supposition until the accumulation of hypotheses 
becomes formidable. Let us therefore recall the 
words of one who himself devoted long years to the 
study of molecular physics. “If,” said Clerk Max- 
well, “‘ we frame an hypothesis that the configuration, 
motion or action of a material system is of a certain 
definite kind, and if the results of this hypothesis 
agree with the phenomena investigated, then, unless 
we can prove that no other hypothesis would account 
for the phenomena, we must still admit the possi- 
bility of our hypothesis being a wrong one.”’ 








SHALL we be poorer after the war? That is a 
question which we all endeavour to answer at those 
odd moments when we can escape from the pre- 
occupation of first beating the enemy. Mr. J. A. 
Hobson deals with it as well as it can be dealt with 
in a short space in the January number of the 
Contemporary. His analysis of the position is hopeful, 
not to say optimistic. He concludes that “‘ the 
material capital of this country will emerge from the 
war not seriously damaged or diminished,’ and 
hence that the output of industry will then be as 
great as it was in 1913. Furthermore, owing to the 
diminution of emigrations and the entrance of 
women in great numbers into factories, he does not 
think we shall be seriously short of labour. Finally, 
“the stress of war needs’’ has taught employers 
and business people lessons that will not readily be 
forgotten. ‘The great revelation of what could 
be done to maintain and enhance productivity under 
the spur of national necessity can never perish from 
our minds.”” On the other hand, he does see a little 
difficulty about foreign markets, touch with which 
has been lost, and the question of our credit and 
banking systems gives him a little passing anxiety. 
On the whole, however, he never ceases to be an 
optimist, and he looks to the State to make up any 
defects that may be revealed by private enterprise. 
But the point of his article which interests us most is 
that he has grasped the fact which must be con- 
tinuously and unsparingly hammered into the public 
mind, that productivity must be increased. Unless 
that can be done, nothing can be achieved. By the 
combined action of employers and employed, the 
output per worker here must be brought nearer to the 
level of the American worker. In no other way 
can we hope to regain lost markets ; in no other way 
can we hope to pay wages on the high scale that 
labour will undoubtedly demand. It was stated 
recently that Ford motor cars are sold for £52 in 
America, and that the wages in the Ford shops are 
the highest in the United States. That double end 
—low selling cost and high wages—could only be 
attained by a high productivity per worker. It 
must be the earnest endeavour of all to discover 
the best means of reaching that goal, for in that 
direction industrial salvation lies. ‘‘ Our supreme 
task,’ writes Mr. Hobson, ‘“‘ must be to devise 
stimuli which, though less acute in their appeal 
than those supplied by the emergency of war, shall 
yet be adequate in peace to operate successfully in 
a carefully reformed organisation of industry, in 
which the interests of all participants—capital, 
labour, ability, and the consumer—shall be duly 


represented.” 
* * * * * 


TURNING up a reference a few days ago, we took 
from the shelves Conant Church’s “ Life of John 
Ericsson.”’ The great Swedish inventor was already 
almost forgotten when he died in 1889. ‘‘ He had,” 
says his biographer, “‘so far outlived the era of his 
best-known works that few realised the historical 
significance of his death until they read the record 
of his achievements in the biographical notices 
filling the papers.” Little, then, is it to be wondered 
at if the younger engineers of the day barely know 
his name, yet it is a pity indeed that he should be 
forgotten. He said of himself that he was an engi- 





neer and designer rather than an inventor,’ The 
distinetion is hardly correct, ‘Through the greater 
part of his life he was taking out patents for new 
inventions. But it was the greatness of his daring 
that made him famous. He produced the Princeton 
—an American warship—with engines acting directly 
on the screw shaft—curious engines too, for they 
had vibrating rectangular pistons in semi-cylinders 
—at a time when other engineers were convinced that 
gearing was necessary to drive a propeller fast 
enough; he built the Monitor, the first of single 
big-gun ships of the turret type when the world was 
only beginning to think of armour-plating; and, 
most remarkable of all, convinced of success from 
experiments on a comparatively small scale. he 
designed, and built in the short space of nine months, 
the most astounding set of engines that ever drove 
a vessel. These were the famous caloric engines of 
the vessel named after him. At that time-—the 
early fifties—scientists believed a new source of power, 
that was to get over all boiler troubles, had been at 
last found in hot air. The regenerator, invented by 
the Scottish minister Stirling, had introduced a new 
principle, a new way of conserving heat, and the 
high efficiency of the hot-air engine was believed in 
by such advanced thinkers even as Faraday. Ericsson 
had made many small engines, and in 1851 he built 
one with a 30in. cylinder. Then came the chance 
of putting one into a ship, and he designed and 
constructed the gigantic machine to which we have 
referred. It had four working cylinders and four 
compressing cylinders. The diameter of the former 
was no less than 14ft., and of the latter nearly 11ft. 6in., 
all with a stroke of 6ft.!| Never before had anything 
approaching this diameter been attempted, and, we 
believe, never since. That an increase should be 
made from 30in. to 168in. at a single bound is un- 
paralleled in mechanical engineering, and shows more 
clearly than anything else the supreme daring of the 
man and his unbounded confidence. This is not the 
place to follow the history of the ship and her wonder- 
ful engines, but these few notes will have done good 
if they cause inquisitive readers to turn up Conant 
Church’s book, which, with the defect of idolatry, 
is still a fascinating biography of one of the most 
remarkable engineers of the last century. 


* * * * * 

WE have been delicately taken to task by the 
editor of the monthly review published by Alfred 
Herbert, Limited, for our views on Human Efficiency 
expressed in a recent leading article. The author, 
we notice with pleasure, is inspired by the same 
objects as ourselves, and is just as anxious to see 
workpeople happy as we are; but we think, in his 
haste, not unnatural under the circumstances of 
his position, to defend automatic machinery, he 
has done us a little injustice. ‘THe ENGINEER,” 
he writes, ‘“‘as one of the leading technical papers 
of this country, would perhaps better fulfil its duty 
towards the engineering industry by advocating 
the use of labour-saving appliances than by attempting 
to discredit them.’’ We are unable to recall a single 
sentence in which we discredited automatic machinery, 
either now or at any other time, save when we 
were convinced—as, for example, in many operations 
of shell making—that single-operation machines 
are on the whole more efficient. What we did 
say, and what we must in honesty continue to say, 
is that the working of all classes of machinery that 
leave little scope for the skill of the operator is dull 
and monotonous. But that is quite a different 
matter from discrediting the machines. Not only 
do we want to see more machines used, but we want 
to see them used more effectively. We have been 
hammering at increased production for months, and 
increased production depends very largely upon 
improved factory machinery. What we held forth 
against in the article criticised was the attempt to 
turn the operators into machines by controlling all 
their motions from a central thinking office. Probably 
the views of the Editor of the Monthly Review and 
our own views are not so very far apart after all, 
for we observe with satisfaction that he says of “‘effi- 
ciency ’’: “‘ There is no necessity to exceed the bounds 
of moderation ; scientific management, if carried to 
extremes, might tend to impair the worker’s power 
of initiative.’ Taylorism, we think, does carry it 
to extremes, and that is the whole point. The 
Editor ends his article on a high note. ‘‘ There 
are,’ he writes, ‘‘ other things to be worked for 
besides our own personal gain and comfort—there 
is the safety, honour, and welfare of our country.” 
Let us beware of such high-sounding phrases; they 
have been used before by people who wanted an 
excuse for long hours and short wages. Safety, 
honour, &nd welfare are empty possessions without 
happiness. 

* * * * * 


In this connection it is coincidental that we should, 
in the papers of the day, strike on this passage, “‘ It 
is probable that we of the Navy, along with our 
civilian friends, are too prone to measure our naval 
effectiveness in terms of dreadnoughts, great guns, 
and torpedoes alone, rather than in terms of efficient 
personnel, and efficiency and happiness are intimately 
related. It is 4hought that every five years the 
price of a super-dreadnought might be diverted to 
promoting the happiness of personnel, with resulting 
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greater efficiency.’’ This from what is esteemed the 
most utilitarian nation of the globe. The italics 
are ours. The sentences are quoted from a paper by 
Lieut.-Commander L. A. Cotten, United States Navy, 
and printed in the “ Proceedings’’ of the United 
States Naval Institute just to hand. The paper is 
called ‘‘ Aids to Emotional Interest,’ a title which 
alone suggests that the author knows that humanity 
cannot be treated like machinery. We would like 
to make many more quotations from it, but must be 
content with a few. The burden is that you must 
keep up the interest of your workers, or their efficiency 
will diminish. ‘‘In the great modern struggle for 
intensive efficiency ... it is widely recognised 
that emotional interest is one of the most powerful 
incentives to intelligent effort.’’ Without it ‘“‘ the 
blight of drudgery’ settles upon the work. Men 
must have scope to exercise their own individuality. 
‘“The possession and exercise of initiative . . . has 
a very decided value as a stimulant to emotional 
interest in naval work,’ and, finally, ‘‘ Duty at sea 
should be made as attractive as possible, for it is 
there that the real effective war efficiency lives and 
moves and has its being, and happiness is its hand- 
maid.”’ Again the italics are ours. What is true of 
the American navy is true of our workshops. If 
you want efficiency you must have emotional interest, 
and if you have emotional interest you are more 
likely to have happiness. Commander Cotten seems 
to think that emotional interest can be stirred by 
monetary remuneration. There we are not wholly at 
one with him. The “Song of the Shirt ’’ was written 
by one striving to make the bare necessities of life 
by ceaseless toil. If she had any emotional interest 
in her work it was of a sordid kind. Better far is 
the emotional interest aroused by loyalty to an 
employer, and that cannot be expected where happi- 
ness is lacking. 


A VERY pretty economic question is raised by the 
proposal of .the Trafford Engineering Company, 
Limited, to erect works in Cork for the manufacture 
of Ford agricultural machinery. We must con- 
fess to feeling some sympathy with our con- 
temporary, The Motor, in a protest against this 
proposal. In ordinary times it would be difficult 
to find any sound argument against it. If foreign 
capital likes to embark upon enterprises on British 
soil, British industry benefits on the whole, and the 
only attitude can be one of regret that British capital 
does not forestall foreign. But the conditions of the 
moment are perfectly abnormal; the British manu- 
facturer has been handicapped by the war, and it is 
unquestionably hard that he should be forced to 
tolerate in his very midst a competitor who will 
make British recovery from war-strain more difficult 
than ever. The national manufacturer says, The 
Motor, ‘‘has been engaged loyally in fulfilling 
Government requirements for a long time, and his 
trade has been shut down, not partially, but wholly. 
He has a right to expect that the Government will see 
that the future will not find the mere prospects of 
trade pulverised through a lenient submission to the 
schemes of foreign concerns which are endeavouring 
to forestall future measures of protection in too 
greedy a fashion.”” It must be admitted that there is 
not a little justice in this plea, and it appeals to us the 
more because our contemporary makes very moderate 
demands. It does not ask that the scheme should be 
prohibited indefinitely ; all it requires is that it should 
be hung up at least till after the war. It suggests 
that Government action should be taken, but in what 
direction it does not define. The Government before 
the war never interfered with matters of the kind, and 
it is one on which the Cork municipality may wish to 
be heard. It may say with reason: ‘“ Here is an offer 
which will benefit us greatly, which we have never re- 
ceived from purely British concerns and which we see no 
ikelihood of receiving. Under the circumstances, we 
should be wanting in our duty if we refused to 
entertain the proposal.’’ On the other hand, the 
Ministry of Munitions might conceivably take the 
part of the British manufacturers whom it has put 
in this quandary. If it did so, its Priority Department 
could arrest all work by refusing certificates for 
material. Justice is, we consider, on the side of the 
British manufacturer. Precedent is against him. 
The British Government has always left trade to fight 
its own battles, and it may continue to do so, even at 
this juncture and in spite of the fact that the cireum- 
stances are peculiar. 


= 2 2 § * 


ScrenceE has for many years attracted the attention 
of the Incorporated Association of Head Masters, 


* and it was natural that it should do so more than ever 


this year, when for months past the necessity of science 
teaching has been dinned into the head of the school 
master. It is probable, then, that the speech of 
Mr. W. L. Hichens, chairman of Cammell Laird and 
Co., may have come to the associated heads rather 
as a surprise. Mr. Hichens said quite frankly that 
specialised education at school made a boy no more 
useful to an industry than if he had had none, and, 
as far as his own firm was concerned, it preferred to 
have either boys. of between 16 and 17 years of age 
or young men who had completed a university career. 
There was, he thought, ample time after a boy had 





started on a business career in which to acquire all 
the technical knowledge his brain was capable of 
assimilating. What the employer wanted, said Mr. 
Hichens, was ‘ character,’’ and he submitted that the 
true function of education was to teach the boy “* how 
to learn and how to live—not how to make a living, 
which was a very different thing.” This is excellently 
put, and must have been a little disturbing to many 
head masters present, though it is recorded that the 
audience cheered the speech. But note the closing 
words of Mr. Hichens’ peroration: ‘‘ Strong pressure 
was being brought to bear to commercialise our 
education—to make it a paying proposition, to make 
it subservient to the god of wealth, and thus convert 
us into a money-making mob.”’ That is hard hitting, 
but it is fair hitting. We have suggested already 
once or twice in these columns that we are in danger 
of measuring the prosperity of a country only by 
its trade statistics. Mr. Hichens, we think, means 
the same thing, though he says it in a different way. 
Commercialism is spreading even to quite elementary 
schools, and it is difficult to believe that the nation 
will not in the long run suffer if it forgets that it is 
as much the duty of a school to teach character, as to 
teach Latin and French, arithmetic, and chemistry. 
We fancy a great many head masters will agree with 
Mr. Hichens that specialisation should not begin 
before sixteen years of age, and if they have given 
way on the point it is because parents with less 
common sense than zeal have forced them to do so. 
We may finally remind our readers that, as far as 
the education of engineers is concerned, Sir William 
White’s Committee recommended that boys should 
take the ordinary course of schools until they were 
sixteen, and then, and not till then, begin their 
specialised training. No better advice has _ yet 


been given. 
* * * * *” 


WE notice, with pleasure, that Mr. J. Alfred Fisher 
has contributed a long letter to The Times Trade 
Supplement defending British craftsmen. Mr. Fisher 
traverses in an ingenious manner some of the state- 
ments in that widely praised book “ Eclipse or 
Empire.” The authors of that volume, following, we 
fancy, Mr. Ellis Barker, accepted certain tables from 
the American Census of Production and drew or 
implied deductions disparaging to the British workman 
without sufficient consideration. By contrasting the 
value of the goods made per year by American and 
British workmen, it was made to appear that the 
latter produced much less than the former. But at 
the same time it was stated that “‘ per 1000 workers 
the horse-power employed is on an average about 
three times as great in America as in this country.” 
Using these figures, Mr. Fisher shows that since, on an 
average of twenty-six trades, the output per worker 
is only a little over twice that of the British worker, 
whilst the horse-power consumed is three times as 
great, the ‘‘ production of English workers mea- 
sured by horse-power was no less than 52 per cent. 
greater than it was in the United States.” Putting 
this round the other way, it obviously means that if 
there were as much horse-power per worker in this 
country as there is in America, we could turn out 
nearly one and a-half times as much as the United 
States can. This is very ingenious, but it has the 
defect of proving too much. Let us carry it a bit 
further. There is abundant evidence that the workers 
of the United Kingdom had never, until the war 
began, really let themselves out, whilst “‘ Eclipse and 
Empire ”’ would lead us to believe that the American 
workman had done so. If we assume that we had 
a reserve of twenty-five per cent. labour efficiency, 
then if sufficient machinery were provided in this 
country, and if the workers of the kingdom spread 
themselves, they could turn out products in the ratio 
of 187.5 to the American 100. Frankly, we don’t 
believe these figures, any more than we believed the 
figures when first put forward by Mr. Ellis Barker. 
We are convinced that the disparity, on whichever 
side we like to put the balance, is not nearly as great 
as the statistics appear to make it. If America had 
anything like the preponderance which the figures 
appear to show, she could beat all Europe out of all 
markets; as a matter of fact, she is unable to do 
anything of the kind. At the same time we agree 
very heartily that more could and must be done here. 
We may not have anything approaching the 
potentialities that Mr. Fisher’s figures imply, but we 
certainly have still large unexplored reserves and on 
them we shall have to rely for a rapid trade recovery. 








RECENT AMERICAN WARSHIPS. 
No. I1.* 


UntEss the German Fleet should emerge from the 
present conflict practically intact—a contingency 
which seems highly improbable—the conclusion of 
the war will find the United States restored to the rank 
of second Naval Power. The extraordinary impetus 
which events in Europe have given to American naval 
development in recent years seems for the most part 
to have escaped attention. It may, however, be 
gauged by the fact that up to the present the United 
States has made provision for no fewer than thirty-five 
ships of the Dreadnought type, including eight battle- 
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cruisers. Of this total fourteen are already complete, 
five are under construction, eight are about to be laid 
down, and the remaining eight have been authorised 
for completion within the next four years. On the 
outbreak of war the German Dreadnought fleet 
numbered twenty-eight vessels—including eight 
battle-cruisers—of which seven were still in the 
building stage. As, however, several of these vessels 
have been destroyed, and there is no evidence that 
many new capital ships have been laid down during 
the war, it is reasonable to assume that, the termina- 
tion of the struggle will find Germany no stronger in 
ships of this class than at the beginning. But it is 
not merely from the point of view of numbers that the 
modern American battle fleet commands attention. 
In no other country has more care been bestowed on 
individual designs. The somewhat parsimonious 
attitude of Congress toward the naval service, and 
the severe financial restrictions placed upon the 
Administration’s plans for augmenting the fleet, have 
for several years past led the Navy Department to 
adopt a policy of quality rather than quantity, and 
accordingly to build a few vessels of extreme power in 
preference to many of indifferent fighting value. 
Prior to last August, when a programme of construc- 
tion extending over three years was sanctioned, 
American naval expansion was limited to yearly 
appropriations on the British system, and it was the 
almost invariable practice of Congress to prune down 
the Navy Estimates with an unsparing hand. This 
system has now been abandoned, at least for the time 
being, but it remains to be seen whether, on the 
expiration of the three-year programme in 1919, the 
legislative bodies will revert to the annual hand-to- 
mouth policy of the past, or sanction a new Navy Bill 
which will guarantee the material expansion of the 
fleet for another prolonged period. 

In our issue of January 5th we illustrated and 
described several of the latest additions to the 
United States battle fleet. It is now proposed to give 
a somewhat more detailed account of the Nevada and 
the Pennsylvania, which typify the most recent 
classes of battleship to be commissioned. The 
Nevada and her sister-ship, the Oklahoma, belong to 
the 1911 programme, which was approved in April of 
that year. They were not commenced, however, 
until the middle of 1912, when the Nevada was laid 
down at the Fore River Company’s yard in Quincy, 
and the second ship at the New York Shipbuilding 
Company’s yard. Various circumstances, including 
a serious outbreak of fire on the Oklahoma, delayed 
the completion of the vessels, which were not com- 
missioned before last year. Although only 500 tons 
heavier than the preceding—‘‘ Texas ’’—class, the 
Nevada is generally admitted to mark a great advance 
in fighting qualities. Her length over all is 583ft., her 
beam 95ft. 2in., draught 28ft. 6in., and her displace- 
ment 27,500 tons. The machinery consists of two 
high-pressure and two low-pressure Curtis turbines, 
designed for 26,500 shaft horse-power and a speed of 
20.5 knots. The twelve Yarrow boilers are housed 
in six compartments in the centre of the ship, 
occupying less than 70ft. of her length. This compact 
arrangement has made it possible to lead all the 
uptakes into a single funnel, thus saving much space 
above and below deck and permitting a more effective 
distribution of the armament. The boilers are of the 
oil-burning type, and 2000 tons of this fuel can be 
carried in the double bottom, no wing tanks being 
provided. In number and calibre the armament is 
exactly the same as in the “ Texas’”’ class, but in the 
Nevada the main battery of ten 14in. guns is com- 
prised in two three-gun and two twin turrets, so that 
there are only four turrets in all, with the result that 
greater concentration and ease of control are obtained. 
The triple turrets are stationed on the forecastle and 
quarter-deck respectively, with the twin turrets firing 
over them. Twenty-one 5in. Q.F. are mounted 
in an unarmoured battery and in bow and stern case- 
mates, and there are four underwater tubes for 
discharging the 2lin. torpedo. The ship has two of 
the usual lattice masts, fitted with searchlight 
platforms and crowned with large tops for the 
fire-control staff. 

Apart from the introduction of triple mountings 
for the heavy guns, the Nevada opened a new era 
in battleship design by reason of her remarkable 
defensive powers. This feature, indeed, was respon- 
sible for the decision to adopt the triple turret, since 
the tremendous weight of the armour to be carried 
made it imperative to economise in other directions. 
Tn all no less than 7664 tons of armour were worked 
into the vessel. The scheme of protection is based on 
the data furnished by the firing at the San Marcos. 
This experiment demonstrated that against modern 
big guns none but the thickest plating could be relied 
on to preserve the vitals of a ship, such as the water- 
line, turrets, &c., from penetration. Armour of 
medium strength was holed repeatedly, while thin 
armour proved worse than useless, serving only to 
burst the shell, and often being carried in huge 
fragments into the interior of the ship. After this 
practical test the naval authorities decided to equip 
the new battleships with very heavy armour on the 
water-line and the other sensitive points, but to 
dispense altogether with the thin armour in which it 
was customary to clothe the topsides and secondary 
battery. This system, which was first applied to the 
Nevada and her sister, has been retained in all the 
later battleships. It is considered to guarantee 
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almost complete protection to the water-line, the 
boilers and machinery, and to the heavy guns, which 
are the three essential elements of battle power. The 
belt of the Nevada is 400ft. in length and 17}ft. in 
width. At mean draught it extends from 9ft. above 
to 8}ft. below the surface. For most of its width the 
belt is 13}in. thick, but a few feet from the bottom 
it begins to taper to a minimum thickness of 8in. 
Beginning at a point well forward of the first barbette, 
it continues along the hull at uniform depth and 
thickness to a distance of 35ft. abaft the last barbette, 
where the belt steps downward from I7}ft. to 8}ft., 
and at this width is carried on toward the stern. At 
each end of the belt solid transverse bulkheads, 
13}in. thick, are fitted. A novel feature is the 
fitting of the belt armour in vertical plates, instead 
of in two horizontal strips, as was formerly the rule, 
and meant a continuous horizontal joint very near 
the water-line. The vertical method removes this 
source of weakness. Of the two protective decks, the 
lower one, starting from the under edge of the belt, 
slopes up at a thickness of 2in., decreasing to l}in. on 
the flat. The upper or battery deck has a uniform 
thickness of 3in. 

The main guns are protected by exceedingly massive 
armour. From the upper deck the barbettes are 
13in. thick, but below this deck the plating over the 
trunks is reduced to 4}in., owing to the protection 
afforded to them by the belt. The side and back of 
each turret is 10in. and 9in. thick, the roof 5in., and 
the port plate 18in., reduced to 16in. in the two-gun 
turrets. Only one conning tower is provided, but it 
- is very large, and is designed to give the occupants 
the utmost protection possible, together with plenty 
of elbow room and a comprehensive view through 
eye-slots, which are fitted with splinter-proof shutters. 
The wails of the conning tower itself and of its tube, 
which contains the communication wires, voice pipes, 
&c., are 16in. thick. Just abaft the tower is a station 
for the signalling staff, also built of 16in. plating. 
To guard against damage to the boiler uptakes and 
consequent loss of speed, the base of the funnel is 
enveloped in 13in. armour, forming an immense cone 
which rises as high as the top deck. The battery 
deck which contains the 5in. armament has no side 
armour, so that beyond the ordinary }in. skin plating 
there is nothing between these guns and an enemy’s 
projectiles. It is believed that this absence of 
armour will allow even high explosive shell to pass 
through without bursting. Be this as it may, after 
witnessing the San Marcos and similar tests, American 
experts are convinced that armour less than 10in. is 
useless against modern shell-fire, and only so much 
dead weight. 

The Pennsylvania, and her sister-ship Arizona, 
mark another step in the direction of that maximum 
tactical efficiency which is the aim of the Navy Depart- 
ment. The design of this class was considered so 
successful that, with certain modifications, it has been 
adhered to for all the battleships authorised before 
last year. The principal dimensions are as follows :— 
Length, over all, 608ft.; beam, 97ft.; draught, 29ft.; 
trial displacement, 31,400 tons, including two-thirds 
of the full quota of stores, liquid fuel, &c., and all the 

ammunition. The Pennsylvania, it will be noted, is 

heavier than the Nevada by nearly 4000 tons, this 
considerable jump in displacement being accounted 
for mainly by the more powerful armament and 
slightly improved protection. The battleship was 
laid down at Newport News in October, 1913, and 
completed last summer, so that the building occupied 
less than thirty-six months. Her machinery _ is 
practically identical with that of the Nevada, save 
that the Curtis turbines are designed for 31,500 shaft 
horse-power to attain the expected speed of 21 knots, 
and the boilers are of the Babcock type. Oil fuel is 
used exclusively, the normal storage capacity of the 
double bottom being 2200 tons. The boiler compart- 
ments are in the centre of the ship, and there is a 
single funnel, which has the same protection at the 
base as in vessels of the “‘ Nevada” class. The main 
armour belt is 13}in. thick and 18ft. wide, transverse 
bulkheads closing it in at each extremity. A total 
weight of 8072 tons of armour is borne by this ship, 
some proportion of it being due to the torpedo 
bulkheads and other internal armour which has been 
worked in as protection against damage below the 
surface. The two protective decks are of the same 
thickness as those of the preceding class. 

When the writer visited the Pennsylvania at New 
‘York early last December she had been about four 
months in commission, and, following a cruise with 
the Atlantic Fleet, was undergoing slight repairs 
before leaving for Hampton Roads. On approaching 
the ship one was struck by the beauty of her lines, 
which, viewed from certain angles, give her the 
appearance of a gigantic destroyer. The bows are 
flared to an extraordinary degree, and the general 
form of the hull is indicative of stability and sea- 
worthiness. It was, therefore, not surprising to learn 
that she had proved herself an excellent sea boat, and 
a very steady gun platform. To some vessels no 
photograph, however faithful, can do justice, and the 
Pennsylvania is one of them. On paper the four 
triple turrets have rather a ponderous look, but they 
are seen to better advantage against the immense 
beam of the ship. Both the forecastle and the quarter 
deck are spacious enough to delight the heart of an 
old-time sailor, while amidships the single funnel 
leaves ample room for the derricks and boats. The 





prolongation of the forecastle made it possible to 
reduce the superstructure to a minimum, so that the 
ship has an exceptionally clean run to where this long 
deck breaks in a graceful curve just forward of the 
main mast, completing a picture of nautical symmetry 
marred only by the lattice masts. No doubt these 
huge structures are of military value owing to the 
amount of shell-fire they are said to withstand 
without collapsing, but they have many critics in the 
American Navy who condemn them as unnecessary 
encumbrances and strongly urge their substitution by 
pole masts, not solely on xsthetic grounds. 
Whatever the defects of the triple turret may be, 
it unquestionably solves the problem of how to con- 
centrate heavy gun power without unduly multiplying 
weight. A full broadside from the Pennsylvania’s 
twelve 14in. guns represents a discharge of 16,800 lb.; 
yet, owing to her triple mountings, there is surprisingly 
little difference between the weight of her armament 
and that of the Wyoming, which carries twelve 12in. 
guns in six turrets and fires a broadside of 10,440 Ib. 
Each of the triple turrets in the Pennsylvania weighs 
approximately 2264 tons. This method of mounting 


| was not adopted without some misgiving, especially 


in view of the unfavourable reports which had been 
circulated with regard to the trials of certain 
European battleships equipped with triple turrets. 
An experimental mounting was built and very 
thoroughly tested. At the first trials the three guns 
were fired simultaneously. On this occasion the 
accuracy of the practice left something to be desired, 
for the air waves set up by the adjacent projectiles 
tended to divert them from their true line of flight. 
To overcome this defect, in later trials the right and 
left-hand guns were fired simultaneously, and the 
middle gun a fraction of a second later, so that its 
projectile, following the others, escaped the lateral, 
blast of the wing guns and also the atmospheric 
disturbance generated by their projectiles. This 
firing device in a perfected form is now used in all the 
triple turrets, and, it is claimed, has removed the one 
serious objection that can be urged against the three- 
gun mounting. Certainly, to judge from a 
performance by the Pennsylvania during her gun 
trials, the system does not seem to affect the accuracy 
of long range practice. In September last this vessel 
firing at a range of 20,000 yards, straddled the target 
with two successive twelve-gun salvoes, scoring in all 
eight direct hits. It should be added that ship and 
target were stationary at the time. If both the ship 
and the target were moving rapidly on opposite 
courses the delay in firing the middle gun in each 
turret, however slight, might prejudice the accuracy 
of the salvo, which would not be absolutely 
simultaneous. It is improbable, however, that this 
point has been overlooked, or that nothing has been 
done to remedy it. It may not be generally known 
that all American battleships, back to and including 
the “‘ New Jersey ’’ class, are now equipped with a firing 
director which, so far as results are concerned, appears 
to resemble the invention of Sir Perey Scott. Need- 
less to say, few details of the device have reached the 
public, but it is spoken of very highly by ordnance 
officers. 

The 14in. gun mounted in the “« Pennsylvania ”’ class 
is 45 calibres in length, and weighs 63 tons. It 
fires a 1400 Ib. shell with a muzzle velocity of 2600 
foot-seconds, and the nominal figure of penetration 
is 15.9in. of Krupp armour at 10,000 yards. A more 
powerful model of the same weapon will be mounted 
in the battleships now under construction, the length 
having been increased to 50 calibres. With reference 
to this new model, the Bureau of Ordnance reports as 
follows :—‘‘ The first gun proved not only gave the 
designed velocity and pressure exactly, but its 
additional longitudinal strength which has been 
provided for has resulted in these guns having less 
droop than any guns of large calibre heretofore 
produced. As it stands, these guns, although of 
lesser calibre and weight than the 15in. guns now 
mounted abroad, are capable of penetrating the 
heaviest side armour at oblique impacts and at the 
greatest effective battle range, and give us the 
advantage of flatter trajectory, with greater volume 
of fire due to the increased number that we are 
permitted to mount on any ship of equal displace- 
ment.” 

Unlike the triple mountings in certain foreign 
navies, the American type reduces the three guns to 
a unit, a common sleeve containing the three pieces, 
which are thus trained or depressed as one gun. This 
simplifies the turret mechanism and does away with 
many of the complications which weigh against the 
three-gun system elsewhere, but would seem to have 
the disadvantage that a defect in the elevating gear 
would put three guns out of service at once. The 
generous proportions of the Pennsylvania’s turrets 
allow great freedom of movement to the occupants, 
and there does not appear to be any interference 
between the respective gun crews. Hoists of the 
usual type deliver one complete charge and projectile 
every forty seconds, though it is stated that this rate 
could be increased to two deliveries per minute. In 
practice, however, it may be doubted whether the 
rate of fire from each turret would exceed three rounds 
per minute. Every turret carries a long range-finder, 
fitted at the rear of the structure, with the ends 
protruding a short distance beyond the side walls, 
where they have steel hoods for protection against 
splinters. These turret instruments have proved 





very reliable, probably because they are less subject 
to changes of temperature than when mounted in the 
open. In addition there is a large range-finder in the 
central control position, and small-base instruments, 
used for practice purposes, are mounted on the crown 
of each superposed turret. The entire gunnery 
installation, so far as the heavy weapons are concerned, 
impressed the visitor as an admirable combination of 
science and simplicity. Every effort is made to 
avoid unnecessary complications, both as regards the 
fire control system and the actual working of the guns, 
and it may be mentioned that hand-power is still 
employed to operate the heavy breech-blocks. For 
the last eight or ten years gunnery has been the main 
preoccupation of the United States Navy, and while 
the unauthorised ‘‘ records’? which the newspapers so 
frequently print are probably exaggerated, there can 
be no question that the battle practice average of the 
Atlantic Fleet will stand comparison with the best 
results obtained on this side of the ocean prior to the 
war. 

The impression of spaciousness received on boarding 
the Pennsylvania is confirmed on entering the battery 
deck, where one again appreciates the advantage of 
the single funnel, both from the point of view of 
comfort and military value. On this deck there is 
practically nothing to obstruct the passage of shot, 
while the men’s quarters, roomy, well-lighted, and 
comfortable, offer a pleasing contrast to the cheerless, 
crowded mess decks of many an older ship. A very 
efficient system of hot-air blowers maintains the 
temperature at a pleasant level, while the ventilation 
system keeps the atmosphere between decks always 
clean and agreeable. The galleys are fitted out in a 
fashion that verges on the luxurious. The cabins and 
offices of the executive departments are large and 
airy to a degree unknown in the majority of European 
men-of-war, but a striking feature is the large amount 
of apparently inflammable material to be observed in 
this section of the vessel. Of the twenty-two 5in. 
quick-firing guns carried, sixteen are mounted in the 
battery deck. These are powerful weapons of a new 
model, 51 calibres long, the weight being five tons. 
The 50 lb. shell, propelled at an initial velocity of 
3150 foot-seconds, can penetrate 3in. of Krupp 
armour at 6000 yards, and has an extreme range, on 
the naval mounting, of 12,000 yards. A very high 
rate of fire can be maintained with this piece, which, 
owing to the substantial weight of the shell, ought to 
prove very effective against torpedo craft. The guns 
in the battery are widely spaced, with shell racks 
conveniently near. The forward ports are recessed 
to allow direct fire ahead, while abaft the sternmost 
barbette there are four guns in casemates on the main 
deck which can be trained astern. So far as could be 
seen, there is no special control system for this 
secondary armament. Many American naval officers 
appear to be dubious as to the value of such an 
armament, and would prefer to see the all-big-gun 
ship ideal realised in the literal sense. Their theory 
is, that with the rapid increase in the range at which 
actions are now decided, and in view of the certainty 
that this range will continue to extend in proportion 
as guns of still larger calibre come into vogue, the 
secondary gun has become quite superfluous in 
capital ships. For defence against destroyer or 
submarine attack the larger vessels must rely on their 
attendant light flotillas, reserving the whole of their 
own energies for dealing with the enemy’s heavy 
vessels. On the other hand, the experience of Jutland 
seems to teach the wisdom of providing capital ships 
with secondary batteries, for on both sides hostile 
destroyers approached sufficiently near the main 
fleets to come under the fire of their light armaments. 
Just forward of the main mast, the Pennsylvania 
carries two 3in. 13-pounder anti-aircraft guns of 
a new type, with which all large American ships are 
now being fitted. It may be interesting to add that 
the Pennsylvania’s broadside of 16,800 Ib. is con- 
siderably heavier than that of any foreign battleship 
completed prior to the war, though the Japanese Fuso, 
which has probably been completed by new, carries 
the same main armament and thus discharges an equal 
weight of metal. The last-named vessel, however, 
lacks the extremely stout protection of the American 
ship, and the distribution of the twelve heavy guns in 
six turrets is not likely to facilitate control. In many 
respects the Pennsylvania design, with its weight and 
volume of fire and massive protection to vitals, seems 
admirably adapted to the tactical requirements of the 
near future, the only points open to criticism being the 
comparatively low speed and the absence of armour 
over so large an area of the hull. 

The five battleships now under construction are the 
New Mexico, Mississippi, Idaho, Tennessee, and 
California. The first three, which belong to the 
programme for 1914, have all been delayed, and are 


still on the stocks, while the fourth and fifth, © 


authorised in 1915, were laid down only a few months 
ago. All these vessels are of the Pennsylvania type, 
with certain modifications which will alter their 
appearance and improve their efficiency. The 
dimensions are :—Length, over all, 624ft.; breadth, 
moulded, 96ft.; mean draught, 30ft.; mean trial 
displacement, 32,000 tons. The speed is to be 
21 ‘knots, and in one or two of the ships the turbo- 
electric drive system is to be installed. Stowage is 
provided for 3328 tons of liquid fuel. In addition to 
twelve l4in. B.L. and twenty-two din. Q.F., the 
armament will inelude four 3in. anti-aircraft and nine 
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smaller guns, with four 2lin. torpedo tubes. The | by the ‘‘ Jingling Geordie,” left Dalmeny 4.19, and arrived | order. When the 11.15 followed it was “ offered ” on the 


bow is of the clipper shape, which, among other 
advantages, is believed to improve the manceuvring 
powers of the ship, especially in turning. Great pains 
have been taken in this class to localise the effect of 
under-water damage by working in much subdivision 
and double longitudinal bulkheads, these latter being 
placed at a considerable distance from the side of the 
ship. It is also stated unofficially that there is a 
triple bottom, and that the space between the torpedo 
bulkheads and the outer skin is filled with a certain 
material intended to absorb the shock of an explosion 
and exclude water. In common with the Penn- 
sylvania, the new ships have a forecastle deck which 


Ratho 4.30. It subsequently went forward to Queensferry 
| Junction, where the engine left the carriages as described 
| above and went on to the down main line, and was run into 
| by the 4.18 express from Edinburgh to Glasgow, drawn by 
| “* Dunedin,” one of the 4-4-2 type. Twelve passengers 
were killed and two seriously injured. Both drivers 
and the fireman of the light engine were badly hurt. 
Some illustrations of the damaged stock are given on 
page 43. 

Colonel Pringle held his inquiry into the accident 
on Wednesday. 








the case of the two persons killed in the Wigan accident of 
| December 19th allows the whole of the evidence, as given 


THE return by the coroner’s jury of an open verdict in | 


| block instruments to Wigan No. 1 signalman who 
| “accepted” it, He “ offered” it as usual to Wigan No. 

2 box, but it was refused. It was offered more than once 
| afterwards but always refused. The man then changed 
its designation from a non-stopping express—signified by 
twelve beats on the bell, given in three sets of four beats— 
to a stopping train, indicated by four single beats. The 
man had no authority for doing this, but he thought he 
| had. It was as he had been taught and the custom, but 
| the rule on which he had based his action applied, it 
| appears, to the up and not the down line. This breach 
| of the rule possibly had no effect on the accident, as all 
the signalmen knew that the 11.15 was approaching. 
| Where the man did make a mistake was in not obeying 
| that part of the rule which said that the change of designa- 





extends right aft to the main lattice mast. The | before the coroner and before the Board of Trade Inspector, | tion might be made if the train had been first brought to a 


} 


disposition and mounting of the heavy guns is | to be reviewed. In order that the situation may be better | stand. He did not wait for this, but when he found that 
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identical, as also are the thickness and distribution of 
the belt, turret, and deck armour. One noticeable 
difference, however, is the raising of the secondary 
guns to the forecastle deck, where ten 5in. are mounted 
in an unarmoured battery, the remainder being in 
casemates at the forward and after end of the ship. 
According to the official sketch of this class, published 
in 1915, the vessels would have only one funnel, but 
it now appears that two have been found necessary. 
With the four new battleships authorised last year, 
which are about to be laid down as the Colorado, 
Maryland, Washington, and West Virginia, no very 
marked advance in displacement will take place. 
But beyond the fact that they are to be of 32,600 tons 
and will carry eight 16in. B.L., few authentic details 
have so far been made public. 








THE RAILWAY ACCIDENTS AT RATHO AND 
WIGAN. 

THE accompanying diagram of the lines and connections 
at Queensferry Junction signal-box, Ratho, is compiled 
from particulars contained in a Board of Trade report 
on an accident that occurred there on December 18th, 


* 1911. It will aid in understanding the sequence of some 


of the events that led up to the serious collision at the 
same signal-box on the afternoon of the 3rd. inst. 
At Queensferry Junction a single line leaves the Edin- 





SITE OF THE RAILWAY ACCIDENT AT WIGAN 


understood we give the accompanying diagram of the 


signals are not actually as represented ; all of them form 
part of other signals which, not being connected with the 
accident, are not shown, so that, practically, those appear- 
ing in the diagram are only symbols. 

Two trains were concerned in this accident, which 
occurred at about 3.57 on the morning of the 19th ultimo. 
The first train was the 10 p.m. from Euston, which acts as 
a supplementary mail to the down Postal. The sorting 
vans attached to the 10 p.m. are detached at Warrington, 
and the train then goes forward and calls at Wigan, 
Preston, Laneaster, Carnforth and Oxenholme, principally 
for post-office purposes, and terminates its journey at 
Windermere. The second train was the 11.15 p.m. from 
Euston to Edinburgh and Aberdeen. It calls at Warring- 
ton and picks up the postal vans detached from the 10 p.m. 
The night in question was stormy and heavy snow had 
fallen. The 10 p.m. was apparently about 50 minutes 
late, and the 11.15 about 35. The 11.15, when it left 


and was drawn by two locomotives. The leading engine 


a 4-6-0, No. 1324, Falaba, of the “Prince of Wales’ 


class. 
The 10 p.m. travels to Wigan on the fast line, and is 


on our diagram, to the down slow platform. Owing to 
snow collecting on the slide chairs of the switches the 
points of the connection in the down fast line could not be 
fully opened. As a consequence the points could not be 
bolted by the facing point lock, and therefore the signals 
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SITE OF THE RAILWAY ACCIDENT AT RATHO 


burgh—Glasgow main line of the North British Railway 
and proceeds in a northerly direction to Dalmeny, where it 
joins the main line of the same company to the North. 
At Queensferry Junction the junction of the single line 
with the main line is, in accordance with a Board of Trade 
requirement, made as a double line junction, and the 
branch connecting lines are joined into a single line 
junction at a point north-west of the signal-box. The 
main line station for Ratho is about 700 yards to the west 
of Queensferry Junction, and there is also a station on 
the single line. 

The service on the single line is given between Dalmeny 
and the Ratho station on the branch, and when a train 
has unloaded its passengers at the latter place the engine 
takes the coaches forward to Queensferry Junction and 
leaves them standing between the single line facing points 
and the double line junction facing points in the down main 
line, whilst it runs forward along the down line and through 
the cross-over road. The points of the latter are then 
reversed, and the engine backs along the up main line, 
and it afterwards goes through the trailing points 
on to the single line, and when the single line junction 
points are reversed, back on to the empty carriages, 
and then draw them forward to Ratho branch station 
ready for another trip. 

On the afternoon of the 3rd inst. a branch train, drawn 


| could not be lowered for the train to cross. _ After discus- 
| sion with the station staff, the signalman admitted the 
| train to the down fast platform, and it passed his box at 
| 3.50. The train stood in the station about three minutes, 
| and the platform inspector then instructed the driver to 
| draw ahead to No. 4 box, and back down into the Black- 
| burn bay. The calling-on arm on the platform starting 
| signal box was lowered to allow the train to draw forward. 
| When the train got over the points they were reversed so 
| as to lie for the down slow line, and the shunter gave a 
| hand signal to the driver to set back. Just at this 
| moment the signalman in No. 4 box received an intimation 
| on the block instruments that a train was running away on 
| the right line. This was the 11.15, which ran into the rear 
| of the 10 p.m., causing a great destruction of rolling stock, 
| parcels, luggage, &c. The leading engine on the 11.15 was 
| reversed in its direction as a result of the collision, it being 
| found with its chimney facing south. The guard of the 
10 p.m. was killed in his van, and several postal officers in 
the post-office vehicles were injured, one so seriously that 
he died the same day. 

The accident was inquired into by Colonel Druitt for the 
Board of Trade on the 29th ult., and the coroner, after 
formal evidence on the 2lst, resumed and completed 
his inquiry on the 4th inst. From the evidence then 
given it seems that the working of the 10 p.m. was all in 


positions of the signal-boxes and signals referred to. The | 


Wigan, consisted of 14 vehicles, weighing 417 tons 12 cwt., | 


was a 2-4-0, No. 604, Narcissus ; the train engine was | 


| 


turned at Wigan No. 2 box, through the connection shown | 


he could not get his 4, pause, 4, pause, 4 accepted, he 
| offered a single 4, and this was accepted. He then 
| lowered his inner and outer home signals, but says that 
he did not lower his distant. Thissignal, he claims, was 
*on,”’ and he could see the back light ; the wires were free 
and clear of snow. 

That the irregular action of the man in No.%1 box, in 
the matter of the bell signals, had no influence on the 
cause of the collision is shown by the evidence of the men 
in No. 2 box. One of these men who “ accepted” the 
| 11.15, when he “ offered ’’ it to No. 4 box, did so as a non- 
| stopping train. This man asserts that all his signals were 
at danger against the 11.15, and he is supported in this 
statement by the evidence of two signal changemen who 
were clearing snow from the points already referred to. 
These men, for their protection, watch the signals; as 
long as the signals are “‘ on” they feel safe. They testified 
that the 11.15 nearly ran them down, and were certain 
that the signals were ‘ on,”’ and if the home signals were 
| at danger then the inner and outer distants on the home 
signals at No. 2 box were also ‘“‘on.” At No. 4 box the 
10 p.m. had been allowed to pass by a calling-on arm, 
which, the signalman there states, was put to danger, and 
| the back light could be seen. As the points at No. 4 were 
immediately afterwards opened to allow the 10 train to 
set back to the Blackburn bay, the platform starting 
| signal must necessarily, through the interlocking, have 
| been at danger then, and therefore the distant signals on 
| the home signals at No. 2 box. That the points were 
opened, as said, is proved by the fact that they were 
fourtd to have been run through. Lastly, there is the 
corroborative evidence of a platform inspector that the 
platform starting signal, and the signals at No. 2 box, were 
at danger when the 11.15 ran through. 

As to the journey of the 11.15 we have to rely almost 
entirely on the evidence of the driver of the leading engine ; 
his fireman was not sufficiently acquainted with the road 
to have any knowledge of the signals. The driver of the 
train engine had his view obscured by smoke and steam 
from the leading engine, and his fireman testified that his 
mate made a remark to that effect on the journey. Nun- 
nerly, the driver of the leading engine, said that he joined 
the train at Warrington, and he had not a single signal or 
check all the way until a red hand signal was shown him 
at Wigan No. 2 box. He then shut off steam, applied his 
brakes, gave three short whistles to warn the driver of the 
train engine, and had got his speed reduced to 30 miles per 
hour when the collision occurred. It was snowing all the 
way from Warrington, and he could not see more than 10 
or 15 yards ahead of him. He was certain the distant for 
No. 1 was “ off” for him. All the signals were properly 
at ‘‘ clear,” and were not doubtful signals. The distant for 
No. 4 was “ off”? also. When No. 1 distant box was “ off” 
he had reason to believe that he had a clear run through 
Wigan—a fact other drivers testified to. He had often 
worked this train. 

The only other evidence that is of interest is part of that 
given by the driver of the 10 p.m. He said that when he 
was drawing forward past No. 4 box clear of the points, 
in order to set back into the Blackburn bay, he noticed 
that the advance signal in front of him was “ off,”’ and he 
remarked to his mate that this was strange, seeing that 
they had to shunt. 

The jury came to the conclusion that there was not 
sufficient direct evidence as to who was to blame for the 
accident, and they returned an open verdict. 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


(Continued from page 36). 
WIGAN RAILWAY ACCIDENT. 


Sim,—The conflict of evidence between signalman and driver 
so frequently arises after railway accidents of this kind that it 
would be a great advantage when the inquiry is held if some 
means could be found to supply evidence ‘other than that of the 
parties who have to share the blame. 

Sound signals, if so placed as to be heard by persons on the 
train as well as drivers and firemen—for these men are often 
victims of the disaster—would give confirmation as to the 
position of signals, and would also be of great assistance to 
drivers where atmospheric conditi are unfavourable to the 
seeing of signals, for such conditions, being the primary cause 
of unpunctuality, contribute to the risks of accident. 
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Railway companies appear to have given up their efforts to 
remedy the disorganisation arising from fog, and content 
themselves with a notification to the travelling public that in 
foggy weather trains will be discontinued. This is absolute 
surrender to the fog demon ; after each accident, the public are 
told that investigation and experiment are being made to 
discover some system to overcome the difficulties and dangers of 
such conditions. I believe it iv true that investigations are being 
made, but, unfortunately, the companies do not seem able to 
agree upon any one system ; each company having a plan of its 
own which it desires to have adopted by all the others. Different 
systems would be prejudicial to the interchange of rolling stock, 
for all their systems seem to require apparatus in the engine cab, 
against which there are many difficulties; whereas apparatus 
on the permanent way only could be adopted by any company 
without prejudice to the interchange. A continuous sound 
signal during the passage of the train at a suitable distance in 
advance of signals would warn driver, fireman, and others on 
the train that they were approaching a signal at the danger 
position. The apparatus might be an addition to present 
signalling methods, and controlled by the same mechanism, 
permanently fixed, so that drivers might, by acquaintance, gain 
confidence to proceed at the usual speed, knowing the warning 
sound would be given whether or not fogmen had been placed 
on the line ; this would do much to ensure punctuality, safety, 
and confirmation of drivers’ evidence in case of inquiry into 
accidents. 

The signalman also seems in need of some device to protect 
him against himself ; for many accidents have been caused by 
the unfortunate lowering of signals when trains have not cleared 
the section; or, it may be that by reason of slack wire, or 
obstruction, signals have not assumed the correct position, of 
which the signalman was not aware. Some device is necessary 
as a protection in such circumstances, and would give better 
security, with more confidence to the men who have these 
responsible duties to fulfil, as well as to the travelling public. 

l enclose my card. AupI VIDE. 

January 6th. 


PREMIUM BONUS SYSTEM. 


Sir,—As one who has had some experience of the above 
system in the shops, I have been keenly interested in your 
recent allusions to this subject, and especially to the article in 
your current issue. I am very largely in agreement with you 
as to the merits of the Rowan system, but there are difficulties 
which arise in experience which no system yet devised quite 
overcomes. 

(1) In the first place, the benefits of the system to both 
parties have in many shops been quite neutralised by an un- 
written law that men -were not expected to earn more than 
25, 30, or 50 per cent. above the standard rate, as the case may 
be. In these cases the system is virtually reduced to the piece- 
work system, without the option of rate-cutting. 

(2) In the second place, on the other hand, rate-cutting, as 
is well known, has taken place. Take a machine operation, 
where a keen, hard-working, conscientious workman, by putting 
his last ounce of energy into the job, has earned, say, 70 per cent. 
Another order for practically the same article comes along, and 
the rate-fixer cuts the time so that the man can only earn 15 to 
20 per cent. What happens? The spirit of the man is killed 
to start with, and the story goes through the shop by wireless, 
with a twofold result. The honest workers are disgusted, and 
the shop-lawyers say, ‘‘ There you are, serves you right ; didn’t 
we tell you?” 

(3) On repetition work, where immense quantities have to 
be machined by unskilled or semi-skilled labour, and the work 
is largely hand, not self-act work, it is almost impossible to 
fix a rate which shall be an incentive to effort, and which, after 
a few months’ practice, cannot be divided by three or four. 
Cases have occurred where experienced machine hands required 
three months’ practice before they could do a certain operation 
in six minutes, and yet, within a year, the same men on the same 
machines and with the same tools, performed the operation in 
one and a-half minutes. Another case has occurred where the 
time allowed was ten minutes. Weeks elapsed before the time 
taken was reduced to twenty minutes, yet within a year the job 
was done in three and a-half minutes. Here there was no change 
in tools, method, speeds, &c. The change was in the men. 
When the incentive of substantial gain is held out without the 
dread of rate-cutting, there is hardly a limit to what can be 
accomplished by zeal and severe pemone But no man, 
from the general manager downwards, need be expected to 
continuously exert themselves by putting heart and soul into 
the job for a mere existence wage or salary. 

(4) In your eulogy of the Rowan system there is one point 
which you omit, and as I know from experience that it presents 
a real difficulty, I hope you will give it some attention. You 
point out that even if a workman approximates to double his 
time rate, it does not matter much. Granted; but if the men 
are awake they will take good care not to reach this point. 
They figure it all out to a halfpenny. Take a job where the 
allowed time is 30 minutes. Now, rightly or wrongly, the men 
look upon this 30 minutes as the time-value of the job to the 
manufacturer. Suppose he does the job in 22.5 minutes, then 
he gets 22.5 + 5.625 = 28.125 minutes, and somebody else 
gets the remaining 1.875 minutes. Again, suppose he does the 
job in 20 minutes, then he gets 20 + 6.666 = 26.666 minutes, 
and somebody else gets the other 3.333 minutes. Again, if he 
does the job in 15 minutes, he gets 15 + 7.5 = 22.5 minutes, 
and somebody else gets the other 7.5 minutes. Now, if we take 
a 10-hour working day and._a time wage of 9d. per hour, see how 
the above three cases work out :— 


Case. Number done per day. rg g ~— each. 
8. d. ; 
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Now, for doing 26.6 articles we pay him 9s. 44d., and for 30 
10s., so that for the 3.4 articles he gets 74d., or at the rate of 
2.2d. each. Again, for 30 we pay him 10s., and for 40, 11s. 3d., 
so that he does these 10 for Is. 3d. or 1.5d. each. The result of 
this great reduction in the price paid on the Rowan system is 
that men positively refuse to put the last ounce of energy into the 
job for such meagre pay. 

In conclusion, I should just like to say that we cannot make men 
work, We may discharge them, or do what we will ; we cannot 
make them exert themselves, if they make up their minds not 
to do so. Army experience shows that force is no remedy. 
Adequate remuneration is the only passport to success, and with 
all its advantages, it seems to me the Rowan premium bonus 
system, like most things human, is not quite so perfect as you 
would have us believe. 

December 30th. ENGINEER. 


“STRESSES IN WIRE-WRAPPED GUNS.” 


Srr,—In your issue of December 29th your reviewer deals 
with a’book bearing the above title, by Colonel Ruggles, of the 
United States Army. This review possesses the unfortunately 
rare and refreshing appearance of having been written with a 
real knowledge of inner mysteries of the matter dealt with by 
the book under discussion, and will therefore possess more than 
usual interest for those whom the reviewer mentions as the 
‘* British ordnance engineering public.”” As a humble member 
of this community, may I offer certain comments on the review ? 

It is to be feared that the appalling feebleness of the available 
literature in our language dealing with ordnance will not be 


removed until a more general admission that we do not treat 
our scientific problems sufficiently thoroughly is made. 


Your 





reviewer jests that Lissak—and his disciple, Colonel Ruggles-—. 
make too heavy weather of the thick cylinder problem in gun 
design. But unless my memory fails me, Longridge himself, 
in proposing the original wire-wound gun, found himself obliged 
to go as grievously to extremes as does the unfortunate Lissak. 

Incidentally, it may be remarked that our stubborn clinging 
to the wire-wound gun, in spite of its longitudinal weakness, 
might be ascribed by the malicious to mere insularity, since we 
are compelled to sacrifice the one advantage—lightness—of 
this type in order to reduce recoil stresses. 

Your reviewer complains that a large amount of the “ stuffing ”’ 
of the book is merely particular application of general theorems 
of mechanics. What, dear Mr. Reviewer, is any branch of 
engineering but this ? Unless we follow this to its most logical, 
bitter end, we become mere chuckle-headed, rule-of-thumb 
empiricists. This, therefore, is my quarrel with your review, 
that, to take a specific instance, unless, in evolving, say, a formula 
for recoil valve apertures, we take into consideration all inter- 
ference, whether due to projectile friction in the bore, gun 
blast, density of fluid, or shape, angle, and size of aperture, we 
are slaves of a “rule,’”’ and, as such, utterly dependent on hap- 
hazard observations in the field. 

As regards the non-inclusion of the pneumatic recuperator, 
I cannot help thinking that the author’s opinion must be that 
the patents-offices of the world contain so many varied forms 
and applications of this system that to include its calculations 
would be an even more flagrant elaboration of general theorems 
than those of which your reviewer complains. 

I must apologise for having occupied more of your space than 
I had intended, but the whole question of ordnance design, and 
its literature, is engrossing, and has, I fear, even grosser 
offences to answer for. 


Kirkby-in-Furness, January 7th. J. H. Jones. 


LIGHT RAILWAYS. 


Sir,—We have read with much interest Mr. Hamel Smith’s 
letter in your current issue regarding light railways. We have 
to say that our firm—amongst others in this country—manu- 
facture light railways of all sorts, including both the Decauville 
and the much-vaunted Koppel types, together with the accom- 
panying points and crossings or turnouts, turntables, and 
tipping wagons to suit. 

We can make these specialities just as cheaply as the German 
makers, but English makers were always handicapped by two 
items. In the first place, shipping freights to foreign ports 
were always much lower from Germany than from England, 
owing to the German system of subsidising steamships. Secondly, 
the German makers were always able to give long credit to 
foreign customers, by their special system of banking support— 
@ support that British bankers rarely, if ever, gave to British 
manufacturers. It is to be hoped that all these points will 
receive special attention of the Government in considering 
the question of foreign business after the war, and thus protect 
the British manufacturer from this unfair kind of competition, 

Widnes, January 2nd. R. WHITE AnD Sons. 











PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
January Ironmasters’ Quarterly Meeting. 


THE January quarterly meeting of the Stafford- 
shire and Midland iron trade was held in Birmingham 
to-day—Thursday. The gathering was a good one, 
a large attendance of iron and steel men being present from 
many of the iron-making districts of the kingdom, besides 
merchants and brokers from Liverpool, Manchester, 
Middlesbrough, Bristol, South Wales, and other centres. 
Many merchants and consumers were anxious to arrange 
supplies, the more so as a very large portion of the new 
quarter’s output is forestalled already. Many of the big 
Midland and Staffordshire manufactured iron and steel 
firms indeed have present and prospective engagements 
which will carry them a long way towards Midsummer. 
All the mills and forges hereabouts have entered upon 1917 
in full operation, with prospects of a very busy year— 
probably the busiest in history. Prices were remarkably 
strong. and it was abundantly recognised that the prevailing 
very high quotations were dependent upon the duration 
of the war. Actual prices showed little change. There is 
an increasing desire among the makers of manufactured 
iron especially to maintain present prices without advance. 
A considerable persuasion in this connection is the 
disadvantage which would admittedly result from 
carrying puddlers’ wages, already more than double the 
normal, to any higher level. The more stringent 
centralisation of the national industrial resources presented 
new problems at the quarterly meeting. These are the 
subject of constant interchange of views between the iron 
and steel trades and the State authorities. It was 
announced this afternoon that the excellent temper in 
which the conferences are conducted was happily a very 
hopeful augury of loyal co-operation by ironmasters with 
the Government in the work of setting everything else 
aside that the war may be the sooner prosecuted to a 
victorious and entirely satisfactory conclusion to the 
Allies. 


Iron Trade Raw Materials and Labour Conditions. 


No matters of greater immediate importance to 
the Midland iron trade confronted to-day’s—Thursday’s— 
Birmingham quarterly meeting than the questions of 
Government action respecting supplies of raw materials 
and labour. The further control of materials which the 
Ministry of Munitions has assumed practically removes 
free supplies from the market. Fortunately, there has 
been a steady concentration on war work for a year past in 
this district, and when, as it has now done, the Government 
steps in and says in future materials will strictly be issued 
only for purposes which are approved, the revolution 
which it implies is, in this part of the kingdom at any rate, 
already much more than half accomplished. Nevertheless, 
in some directions manufacturing activities for the civil 
trade are being seriously interfered with. Those branches 
of Midland miscellaneous manufacture, especially, which 
depend upon regular supplies of steel are undoubtedly 
inconvenienced. The earnest expectation was, however, 
expressed on ’Change this—Thursday—afternoon that for 
the sake of domestic trade we might hope ‘to see shortly 
some more. substantial beneficial effects of the great 
efforts made to increase the output of steel material. 
With regard to the labour problem, the Government 
circular to ironmasters desiring them to revise their labour 





lists and allow further ironworkers to enter the army was 
raueh discussed to-day. It is notorious that the output of 
the district could be very much increased if more men were 
available in both the mills and forges. Already many 
works are not producing two-thirds of the output that 
would be possible if a full supply of labour was available ; 
and yet an inroad is threatened upon thealready depleted 
workers’ complement. The appointment of Mr. Neville 
Chamberlain as Director-General of National Serviee has 
given universal satisfaction to the Midland ironmasters. 
Mr. Chamberlain is personally known to many of them. 
It may be regarded as certain that the local iron trade 
will not hesitate to approach him if the combing out 
process is carried to the lengths threatened. It is under- 
stood here that one of the Director-General’s duties will 
be to find labour for the iron making and coal mining 
industries, and employers have confidence that he will do 
so promptly. 


Quarter Day Prices. 


The standard for best manufactured iron was 
re-declared to-day at £15 10s. for the marked bars, with 
£16 2s. 6d. as the figure for Lord Ward’s iron, and £16 10s. 
for the marked bars of Messrs. Jno. Bradley and Co. 
Merchant bars, i.e., unmarked second-class bars, were 
re-announced at the existing quotation of £14 10s. to 
£14 15s. delivered to consumer’s order, and _ third-class 
bars of nut and bolt quality at £14 5s. to £14 10s. delivered 
to consumers’ works in the Black Country, or equal. 
Hoops—steel and iron—were £17 10s. to £18 and £19, and 
tube strip £15 to £15 10s., and occasionally where urgent 
delivery was required on to £16 per ton. Sheets remained 
at £19 10s. for black corrugated material of 18 to 24 w.g., 
£20 10s. for painted sheets, and £28 10s. to £29 and 
£29 10s. for galvanised sheets—doubles—f.o.b. Liverpool. 
Very little change appeared in any of the manufactured 
iron quotations current to-day compared with the October 
quarterly meeting of last year, and the advances since last 
Midsummer were also very inconsiderable. The chief of 
these were an increase in marked bars of 10s. per ton, in 
black sheets of £1 to 30s. per ton, and in galvanised sheets 
of 30s. to £2. It is a matter of interesting remark just now 
that owing to the very low level to which sales of 
‘uncontrolled’? material have been brought, selling 
prices of finished iron and steel are brought nearer a dead 
uniformity than often occurs. Makers have to submit to 
an ever diminishing opportunity of executing orders which 
do not carry the official certificates. 


Selling Prices and Wages. 


Subjoined are the average selling prices of 
manufactured iron over the period January—October, 
1916, as compared with the two previous years of the war, 
as disclosed by the bi-monthly returns over that time of 
the Midland and Staffordshire Iron and Steel Wages 
Board, and very interesting reflections the comparison 
thus made possible give rise to :— 





1916. 1915. 1914. 

£ 8.4. £84. £8. 4d, 

January and February.. .. 12 311 7 ee «x te 
Marchand April .. .. .. 13 O11 7166... 7 OL 
Mayand June.. .. .. . 1381311 8310 9 .. 615 9 
July and August .. .. .. 14 2 2 Sh fs .. 6M 4 
September and October 14 8 6 m3 8....7'¢ © 
Average. . 13 910 815 2 RG 


The fluctuations of output of manufactured iron are shown 
in the following table giving the production of the seventeen 
mill and forge firms on whose selling prices iron workers’ 
wages are regulated over the wide area covered by the 
Midland Board. This includes not only North and South 
Staffordshire and the Midlands, but also Lancashire, 
South Yorkshire, and the iron mills of South Wales. 


Make in tons. 





1916. 1915. 1914. 

January and February y -- 90,553 .. 29,421 
March and April .. 31,766 .. 35,332 . 28,101 
May and June 33,644 .. 31,291 . 28,831 
July and August... .. 28,940 .. 30,554 . 28,828 
September and October 32,235 .. 30,322 . 989 

156,920 158,052 146,170 
Pig Iron. 


Prior to this week’s quarterly meeting, some of 
the pig iron smelters had sold as much of their output 
over the next few weeks as they considered it wise to 
pledge. In a few cases customers had offered larger 
orders than sellers were inclined to accept. The business 
put through to-day—Thursday—was not therefore of very 
much magnitude. Users have bought pretty heavily 
recently, and they apparently prefer to wait a while now 
before operating much further. Furnace owners on their 
part were not generally, to-day, anxious to book forward 
in any large lots. Pressure to sell was, however, apparent 
in one or two quarters. Local prices were firm to-day on 
the late basis of 90s. for South Staffordshire common forge 
iron, 97s. 6d. for foundry, 115s. for all-mine forge, and 
120s. for all-mine foundry. Midland quotations were :— 
Northampton No. 4 forge, 87s. 6d.; No. 3 foundry, 90s.; 
and No. 2 foundry, 92s.; Derbyshire No. 4 forge, 90s.; 
No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; and No. 1 
foundry, 95s. 6d. per ton. 


New Government Steel Prices. 


The market for steel ‘‘ semis ’’ continues a very 
tight one, and how consumers are managing to carry on in 
the absence of equitable supplies is something of a mystery. 
Production of finished material is naturally being greatly 
sacrificed. The very partially employed condition of the 
sheet mills is a striking illustration of the unequal situation. 
It was stated on Birmingham ’Change this week that 
desperate efforts are being made in Germany to prevent 
the output of steel failing there. The report was that a 
German syndicate scheme is on foot for stimulating the 
production of semi-finished steel by paying a premium for 
every ton made in excess of a certain standard output, with 
an equivalent penalty for falling short of the standard. 
The report was received on ’Change with much interest. 
It was also stated that the new instructions regulating 
British steel sales to India, made by the Ministry of Muni- 
tions, were understood to be due in a large measure to a 
recently increasing demand from that market through 
general merchants. In future shipments to the East in 
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10-ton lots are not to take place unless the importer can 
produce an authorisation certificate granted by the Local 
Government on the spot, é.e., in India itself. It seems to 
have been thought that export was occurring without 
sufficient urgency, and the Government desires to stop this. 
Semi-manufactured bars and billets of the orthodox 3in. 
size are quoted this week £15 to £16 and on to £17 per ton 
delivered Birmingham—more genreally the higher quota- 
tions than the lowest. American “semis ’”’ were off the 
market. Rolled steel continues very dear. The Govern- 
ment maxima of £11 2s. 6d. for joists, angles and sections, 
£11 10s. for common plates, £12 10s. for boiler plates, and 
£12 10s. to £13 for bars of 3in. to 5}in., are scarcely more 
than nominal. Much higher prices than those allowed by 
the control rule in actual business. The market has 
received with satisfaction the increases just granted by 
the Munitions Ministry in certain classes of plates as 
follows: Mild steel chequer plates, jin. thick, £13 10s.; 
under jin. (but not under ;yin.), £16 5s.; high tensile steel 
plates (10 Ib. Admiralty test and upwards), £22, and angles 
(7 united inches and over), £21 10s. per ton. 








LANCASHIRE. 
(From our own Correspondent.) 
Mancuester, Thursday. 
Iron, Steel, and Metal. 


Att the markets seem very quiet here, but this 
is simply the result of the restriction on private business. 
It is obvious that considerable consternation prevails in 
the metal section of the trade, and it is thought that the 
restriction as to the use of copper and brass will have a very 
far-reaching effect not only in Birmingham, but throughout 
the country. It is very difficult to see how the general 
engineering business of the country is to be carried on 
unless considerable latitude is allowed in the working of the 
new regulations ; but one thing is fairly clear, and that is 
that the demand for new machinery when the war comes 
to an end will be enormous, and some profitable work 
should be accumulating. If the capacity of the engineering 
shops of the country is equal to the occasion, and engineers 
can turn out new machinery quickly, an immense amount 
of scrapping will be done, and this prospect should interest 
the old material trade. There is this week less confidence 
in the anticipation of an early peace, which was a curious 
feature of last week’s opinions in this locality. But 
uncertainty on this point is sufficient to make buyers of 
material very cautious; for notwithstanding the pro- 
bability of extreme activity in engineering, it is still true 
that many prices must be affected, and one does not know 
where the changes will fall. There will in any case be 
opportunities for making fortunes for those who grasp the 
situation early enough and have the necessary courage to 
deal with it. 


Foundry Iron. 


The market for ordinary foundry iron has been 
more active, and a very fair amount of business is reported. 
It would seem as though consumers were, in many cases, 
desirous of increasing their yard stocks in case there 
should be any difficulty in obtaining quick delivery from 
the furnaces later on; and I should be inclined to think 
that the precaution is a wise one if it be not pushed too far. 
The railway service is likely to be less prompt under the 
circumstances likely to affect it during the next few 
months, and it is also possible that the furnaces which 
usually supply this district with foundry iron may be 
booked up; more especially if any demand from more 
northerly customers should reach them. So far, the 
business which has been done is at the full maximum for 
Derbyshire iron, and I do not hear that any sellers have 
shown a disposition to cut the price in order to sell ; and 
this indicates some indifference as to booking new orders. 
Staffordshire No. 3 is being offered at the same price as 
Derbyshire, viz., 97s. 6d. per ton delivered in the district, 
and Lincolnshire has become almost a negligible quantity 
in this market ; although I heard of a sale of 50 tons at 
a price based on 92s. 6d. at the furnaces, plus 1} per cent., 
Staffordshire No. 1 iron is quoted at ls. above the same 
kind of Derbyshire, viz., at 102s. 6d. delivered. There is, 
of course, no change in Scotch iron prices and no business 
at all comparable with what is going on in ordinary 
foundry. This is, perhaps, a natural result of the high 
prices. 


Forge Pig Iron. 


So far, no special inquiry for forge pig iron has 
come openly upon the market; but it is true that more 
business has been done lately in bar iron, for many people 
who cannot get steel under the regulations are using iron 
instead. It was understood that a larger quantity of 
Lancashire iron will be made this year, and this should 
involve a better inquiry for forge pig. A few weeks at 
the most should show whether this is the case. 


Semi-steel. 


There is no American semi-steel being offered 
here, and the nominal price is about £16 per ton. Some 
wire rods from abroad are still to be had, but the price is 
very uncertain ; probably about £24 per ton. 


Serap. 

There has been quite a revival in the demand for 
scrap since the opening of the year, and in most cases 
dealers are trying for higher prices. The movement was 
fully anticipated in the wrought iron section of the trade, 
for it was evident that the supply was short and the demand 
on the increase. The prices are, however, already high, 
and should not be allowed to advance very much or they 
may be subjected to interference. Some dealers have now 
withdrawn all offers to sell, under the fear that supplies 
will not come in sufficiently well to do more than fill the 
contracts they have already made. It is said that the 
forges are trying to buy at £6 10s., but this does not satisfy 
sellers, who have been able to get the price for some time. 
Probably purchases could be made at £6 15s., and the price 
of finished iron allows of this figure being paid ; hence it 
is probable that the market will come to it, and perhaps 





to £7, but there a halt should be called. The amendment 
in the steel scrap regulations permits a price of 105s. for 
ordinary melting scrap not guaranteed to any analysis, 
125s. for scrap under .04 phosphorus and sulphur, and 
120s. for scrap under .05. We are not so much interested 
here in the latter classes, but as to the former the price, 
although better than it has been, is not up to the maximum 
of 105s. on trucks ; and although nothing is said about it 
in the regulations, it is to be supposed that dealers have 
still the old right to add 24 per cent. to the official figure. 
In this case, the maximum for Lancashire scrap delivered 
at any railway station would be 107s. 6d. per ton; but 
to-day sellers are asking only 102s. 6d. The demand for 
foundry scrap is not so much in evidence as that for 
wrought scrap, but there is a tendency to ask more, and one 
dealer at least is holding the best qualities of textile 
machinery scrap for 107s. 6d. per ton delivered. Other 
qualities range downwards, but it is not easy how to find 
any decent cast scrap at less than the price of common 
pig iron. It will be noticed that the above price is from 
5s. to 6s. per ton more than that for No. 1 Midland iron, 
and if the latter can be used satisfactorily for mixing 
purposes then the scrap price is as high as it should go. 
Steel turnings vary a good deal, but the tendency is 
upward. Cast iron borings are very scarce and dear. 


Metals. 

Strong copper sheets are quoted at £170 per ton, 
but it is impossible to give prices for other kinds of copper. 
English pig lead is offered here by merchants at £36 5s. 
English tin, £186. 


An Old Atmospheric Engine. 


An interesting paper was read on Tuesday last 
by Mr. William T. Anderson, at a meeting of the Man- 
chester Geological and Mining Society, on an old colliery 
angry engine built by F. Thompson in 1791, which has 
been at work at the Pentrich Colliery in Derbyshire up to 
the present time. A close examination of the engine 
proves that it is undoubtedly an adaptation of New- 
comen’s model experimentally determined upon by John 
Smeaton, in 1769, the design of which was first put into 
practical use at the Long Benton Colliery, near Newcastle- 
on-Tyne, in 1772 or 1774, in a machine of 40 horse-power. 
The improvements appear to have consisted in construct- 
ing Newcomen’s model to correct proportions, and—by 
increasing the area of the cylinder and the length of the 
stroke—in greatly increasing the speed of the piston. The 
cylinder is of cast iron, 11ft. long, 4ft. 9}in. diameter, and 
l}in. thick, and is fixed to a foundation of yellow sand- 
stone. Its weight is estimated at between 4} and 5 tons. 
The piston works at a speed of six throws per minute, and 
the length of the stroke is 6ft.—formerly it was 7ft. The 
engine raises water from a depth of 120 yards in three lifts 
of 40, 30 and 50 yards respectively by means of single- 
acting pumps, 12}jin. diameter, the quantity of water per 
stroke being 27} gallons. Taking these figures it would 
appear that 166} gallons of water were raised 360ft. per 
minute. The work done therefore would be 166.5 gallons 
x 10 1b. x 360ft. = 599,400 foot-pounds per minute, 
or 18.1 horse-power. As the cylinders are 57}in. in 
diameter—equal in area to 2597 square inches—with an 
effective stroke of 36ft. per minute, they would require an 
average working pressure of 6.4 lb. per square inch to do 
this work. The author has taken a series of very interesting 
photographs of the engine, which are reproduced in the 
body of the paper. 


Manchester and District Decimal Association. 


With the above title a society has been formed» 
with the Lord Mayor of Manchester as president, with the 
object of urging upon the Government (1) the early adop- 
tion of a decimal system of British coinage, and (2) the 
compulsory use, after a suitable transition period, of the 
metric system of weights and measures in the United 
Kingdom, and if possible throughout the British Empire. 
In the prospectus of the association it is stated that 
* although the abandonment of the pound weight and the 
yard measure in favour of the kilogramme and the metre 
may sound alarming to some, there can be no doubt of the 
resultant benefits, which would speedily far outweigh any 
temporary difficulties encountered during the period of 
transition.” The hon. secretary and treasurer of the 
association is Mr. Henry Allcock, Redbourne, Oller- 
barrow-road, Hale, Cheshire. 


Barrow-in-Furness, Thursday. 
Hematites. 

There is a very busy state of affairs in the hema- 
tite pig iron trade. Industrially the activity is marked 
throughout the whole district, and commercially there is 
more business being offered than makers can deal with and 
give delivery within a reasonable time. On local account 
a great quantity of iron is wanted every week at the steel 
works at Barrow and at Workington, besides the smaller 
concerns, and this demand takes up nearly the whole of 
the output of the Barrow Company and also that of the 
Cumberland Combination. The production from other 
ironworks is dispatched to various places. Both ordinary 
and special sorts are being made, and it is hoped before 
long to increase the number of furnaces in blast. An 
additional furnace has already been put into operation at 
Workington. Prices are at the maximum rates, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d., 
and special brands at 140s. per ton f.o.t. Warrants are 
idle at 115s. per ton net cash. 


Iron Ore. 


For iron ore there is a very full demand, and this 
will shortly be added to on local account, and in the mean- 
time raisers are endeavouring to increase their output in 
several directions. Much more labour is required for this 
purpose, and that is a very difficult question in these — 
when on every hand the call is so heavy. Still, a bi, 
tonnage is confidently expected. Interesting develo 
ments are being made at the mines in both North lam 
shire and Cumberland. 


Steel. 
At both steel centres, Barrow and Workington, 
there is a very busy state of affairs. The whole of the 





available plant is turning out large quantities of semi- 
manufactured steel for war purposes, and at the same time 
extensions are being made with a view to a much heavier 
output all round. Apart from war work there is nothing 
being done in the usual steel sorts, but for steel ship- 
building material there is an increased demand for mer- 
chant ship construction from all over the country. Prices 
are unchanged, with ship plates at £11 10s. per ton; boiler 
plates, £12 10s.; heavy rails, £10 17s. 6d. to £11 10s.; light 
rails, £12 to £12 10s.; and heavy tram sections, £12 5s. 
per ton. 


Shipbuilding and Engineering. 


In these trades, whilst there are no new features 
that can be touched upon, it is noticeable that the activity 
is more marked than ever all round. 


Fuel. 

There is a brisk demand for steam coal. which is 
quoted at 25s. to 27s. 6d. per ton delivered for Lancashire 
or Yorkshire qualities, and house coal is in strong request 
at 27s. 6d. to 38s. per ton delivered. The demand for coke 
is very full, and East Coast qualities are at 33s. to 35s. 6d. 
per ton delivered, and Lancashire cokes are quoted at 31s. 
per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


High Wages. 


THe chairman of the Munitions Tribunal here 
has this week expressed surprise that a workman could 
earn £20 a week. The fact that it is so was brought 
out in course of evidence adduced against an engineer's 
miller, a man still in the twenties. This defendant was 
charged with losing 48} hours out of a possible 79, and a 
representative of the firm stated that the man made £20 
a week, but repeatedly absented himself for quite long 
periods. The question arises how an offender of this 
kind should be dealt with on the present occasion ; he 
was fined £3, but he has already several times been 
mulcted in a similar penalty. In the ordinary way he is, 
of course, an “ essential’? man, and yet how can any man 
be so described who cares no more for the national needs 
than he does? The best way to deal with men of that 
stamp is to put them at once into khaki, and on soldier's 
pay, and let them then, should they find time to do so, 
reflect upon the folly of their selfish conduct. But the 
chairman need not have been so surprised at a man being 
able to earn £20 a week. This is by no means an isolated 
case, just now, and there may be many more instances 
in which it could be earned if circumstances permitted. 
What I mean is that it is still a fact that a man dare not 
“let himself go” because of the probable attitude of 
his shop-mates. We are not yet free from the taint of 
output restriction. Although I cannot actually vouch 
for it, | heard from an excellent source not long since 
a story that seems to bear out the possibility of very high 
wages. A party of Australians had been working in 
Sheftield for one of the steel firms, and for some reason 
sought permission to leave and return to the Common- 
wealth. What work they had been doing does not much 
matter, but it was to do with munitions, and they had been 
earning very regularly £10 a week. Arrangements were 
made for them to leave, but before the time arrived the 
manager, speaking with the men, expressed the opinion 
that they had not been * putting in all they knew,” and 
suggested that for the last week they should do so, just 
to see what they really could earn. That week, so it 
is stated, one of the Colonials picked up £25 as his wages, 
and the others were not very far below that figure. 


Boys and High Wages. 


That high wages received by large numbers 
of boys here are in many cases doing the recipients far 
more harm than good is shown by some of them find- 
ing their way to the Tribunal for offences quite as bad 
as those committed by their elders. It is no uncommon 
thing for a lad of 16 or 17 years to be making £3 a week. 
With no one to advise them they do not know what to do 
with so much money, with the result that they develop, 
some of them, at least, into Tribunal habitues, and become 
a danger to themselves and a nuisance to the works. 
It is a thousand pities that a little foresight a couple of 
years ago did not prevent the present condition of inflated 
wages. Men who were then labourers for skilled fitters 
and turners are now receiving more wages in a week 
than they formerly did in a month, whilst their old 
** gaffers,” as they termed the fitters, are still on the legiti- 
mate 48s. or 50s. line. Presumably it is too late to try 
to adjust things now, but some day there will have to be 
a squaring of accounts. As matters are at present a child 
can leave school, and in a very few weeks, at the age of 
14 years, he is easily earning 25s. and 27s. a week on the 
lathes, whilst any lad of 16 years may receive 35s. a week. 
It is all very well to talk of rising outputs and wonderful 
wages being earned, but involved in this question is a 
very grave danger of demoralising many of our youths 
in such an industrial centre as this, and spoiling them for 
future usefulness. They will all have a wrong-headed 
notion of their own value, and it is quite possible that the 
same will apply to some of the over-paid labourers when 
the war conditions have ceased to prevail. When I speak 
of over-paid labourers I refer only to those who, put sud- 
denly in charge of machines, find themselves able to make 
twice the union wages of a fitter and turner. There are 
still labourers receiving such comparatively small wages 
that it makes one wonder how, with food and other prices 
as high as they are, they manage to make ends meet at 
all. Even amongst employers something like a parallel 
can be found, for there are small firms compelled now by 
force of circumstances to work chiefly for, or on behalf 
of the Government, that are not making anything like 
the profit they could do if left alone to pursue private 
general trade; and, on the other hand, there are firms 
making money so fast that they scarcely have time to 
get out their balance sheets. These are queer days, 
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General Conditions. 


Operations have now been fully resumed after the 
holidays, and the majority of the workers seem prepared 
to respond earnestly to the request of the Ministry of 
Munitions for a largely increased output. Employers, 
however, are perplexed as to the future from a labour 
standpoint. ‘The year end saw the expiration of a good 
many exemptions, and these places will have to be filled 
by some means, whilst, whatever crumbs of comfort 
they can derive from the statement that debadged men 
will remain at their work until such times as their services 
are required by the military, experience seems to show 
that the interval may not be of long duration. But, of 
course, the outlook is not really as bad as it appears at 
first glance. There is every reason to believe that the 
Government now has the labour question very well in 
hand, and before the year has advanced far it will probably 
be seen that no fears on that score need be entertained. 
So far as munitions making is concerned, and that is the 
chief thing, a splendid system of organisation is steadily 
being developed, and if in all trade-after-the war considera- 
tions the Government’s labour methods could be given 
their proper importance, the greatly increased industrial 
output contemplated would be accomplished all the more 
easily. There are other matters troubling manufacturers. 
One is as regards the production of tools, particularly the 
kind required in the development of the land for food- 
growing purposes. These are in very short supply. In 
fact, there are no stocks anywhere. Orders have to be 
fulfilled by the manufacturer direct; warehouses are 
empty of such things. But the filling of orders for agri- 
cultural tools is subject to severe restrictions by the 
Ministry of Munitions, and an effort is being made to 
induce the Government to grant manufacturers some 
relief in the matter, so that without having to go to all 
the trouble of obtaining permits, or rather applying for 
them—they may be and are sometimes refused—they may 
be under certain conditions allowed to make these tools, 
and so meet the demand now springing up as a result of 
the Government’s initiative. The land cannot be developed 
unless some such step is taken, so that manufacturers 
are looking for a decision in their favour; indeed, it may 
be given | efore these lin s appear (see next page). Cutlery 
and electro-plate firms are much concerned, the former 
at the continued restrictions on the use of steel for their 
purposes, and the latter about the tight hand the Govern- 
ment has placed upon copper supplies. Electro-platers de- 
pend upon this material, and both industries are appealing 
to the powers that be in the hope that something may 
be done for them. 


Round the Works. 


Considering the very close surveillance which the 
Government keeps on export trade and the restrictive 
barriers about which manufacturers have so many little 
grumbles, a Board of Trade warning that scrupulous care 
should be exercised to see that the schemes of the enemy 
to secure material and manufactures, through the agency 
of neutrals, do not succeed, seems at first rather 
unnecessary. It is not very long since, however, that 
fears of this kind were not at all uncommon. There were 
s0 many ways in which such traffic could be assisted by 
persons perfectly innocent, perhaps, of any intention or 
desire to aid the enemy; but the circumstances have 
completely changed and the present warning is obviously 
issued to make sure doubly sure, though it is evidently, in 
the Board of Trade’s view, still necessary for manu- 
facturers to make the fullest investigations regarding any 
new foreign business that may be accepted by them. 
Whilst on this subject, a kindred matter is that the two 
Austrian steel branch businesses of Bohler Brothers and 
the Poldi Steel Company, for many years carried on in 
Sheffield, have been taken over by British capital and are 
to be run under new names. Both Austrian concerns are 
very well known, Bohlers’ firm, of course, being one of the 
most important on the Continent. In these days tenders 
accepted by the Government do not always represent the 
actual quantities ultimately required, so that the 
specifications have come to be regarded as more or less 
nominal. Just now manufacturers are in possession of 
particulars of Government requirements of a rather 
extensive character for delivery over the current year. 
These include about 40,000 carbon and 5000 high-speed 
twist drills, 18,000 table knives, 3000 scrapers and a 
similar number of saws, 8000 boring bars, 4000 sledge 
hammers, 100 anvils, 500 farriers’ hammers and 2000 coal 
shovels. New oversea business includes steel for Petro- 
grad, Montreal, Yokohama, Osaka, and Shanghai; steel 
castings for Lisbon; tools for Sydney, Melbourne, 
Winnipeg, Hamilton, Fremantle, Vancouver, Karachi, 
Natal, Penang, and Singapore; files for Sekondi, 
Trondhjem, Rosario, and Calcutta ; springs for Tonshan ; 
cutlery for Montreal and Toronto; and electro-plate for 
Buenos Aires, Taleahuana, and Valparaiso. The Sheffield 
Corporation proposes to promote a Bill authorising the 
construction of a large new electricity generating station 
at Blackburn Meadows, on the Sheftield-Rotherham 
boundary. The present station at Neepsend is proving 
insufficient. Applicants are clamouring for power faster 
than it can be supplied. The Lord Mayor says that the 
demands by the steel industry are very heavy and bid fair 
to be much more important than those for other power or 
for light. The steel furnaces already connected with the 
mains, and those on order, indicate an output of 100,000 
tons per annum. This shows the rapid advance here of 
the electric steel melting furnace, and there is reason to 
believe that greater things will yet be done in the same 
direction. 


Iron, Steel, and Coal. 


The market for pig iron has resumed full 
operations once more, and the call for foundry, merchant 
and hoop iron is very strong, with supplies none too good 
for merchant brands. Common irons generally easily 
hold maximum values, but the pressure is still chiefly upon 
hematite irons. Consumers could do with a great deal 
more than they are getting, and the fecling amongst them 
is that the sooner the additional furnaces spoken of for 
so long on the West Coast are blown in the better. 
However, prospects of an improvement in both West and 
East Coast supplies seem to be brighter, because we are 
evidently appreciably nearer’ a solution of the labour 





difficulty. Foundry scrap is a firm market. The revision 
of maximum steel scrap prices has made no very important 
changes, though best qualities guaranteed to analysis are 
now included and the item “special handy, heavy steel 
melting scrap suitable for crucible use ”’ has been dropped. 
For the rest, though reductions in price have been made 
here and there, they are generally balanced by variations 
in the arrangements as to carriage, whatever advantage 
there may be resting, as a rule, with the seller. Steel. 
except for war work, keeps very scarce. Steam coals are 
strong for all qualities, but for inland consumption works 
are able to obtain what they want, except, perhaps, in 
washed nuts. The position for these is not quite so acute, 
but they continue in distinctly short supply. As to 
shipments, the Allies are taking pretty full supplies. 
Slacks are in strong demand for the best sorts and even 
second grades are moving fairly freely, there being no 
selling pressure. The demand for house coals has 
increased appreciably under prevailing wintry conditions. 
Best South Yorkshire steam hards are quoted 17s. 9d. to 
18s. 3d.; best Derbyshire, 16s. 9d. to 17s. 3d.; seconds, 
16s. 6d. to 16s. 9d.; steam cobbles, 16s. 6d. to 17s.; and 
steam nuts, 16s. 6d. to 17s. 6d. per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade 


SINCE the opening of the New Year business has 
been quite inanimate in the Cleveland pig iron trade, 
owing chiefly to a feeling of uncertainty with regard to 
allocations. A new and _ stricter régime has _ been 
inaugurated in connection with the allocation of iron by 
the formation of the two Ironfounders’ Committees for the 
North of England and Scotland respectively. The Com- 
mittees are now at work, and are making allocations 
according to their view of consumers’ needs for the 
month. These, naturally, can take no note of arrears, 
and consumers must be content with their allocation and 
leave arrears until such time as they can receive attention. 
Fortunately, most consumers are well bought, and the 
certificates of allocation are being promptly issued, so that 
with deliveries adequately maintained, all will, at least, 
get their minimum requirements. The allocations already 
made appear to have been on the ultra-cautious side, and 
evidence of this is provided by the fact that a number of 
the makers have already completed the quantities allotted 
to them and are calling out for fresh orders. The reduction 
of the quantities allocated has had the effect of leaving 
some of the makers with stocks on the ground. As it 
cannot be to anybody’s interest that iron should be lying 
idle, and the expense of putting it down and lifting it again 
incurred, the moral would seem to be that the distribution 
could be made #n a rather more generous scale than that 
already followed. The maximum home prices remain 
unaltered at 87s. 6d. for No. 3 Cleveland pig, No. 4 foundry 
and No. 4 forge, with a premium of 4s. for No. 1. All 
kinds of prices are mentioned for export, but an average 
quotation for No. 3 for f.o.b. shipment to the Allies is 
97s. 6d. No. 1 is 102s. 6d.; No. 4 foundry, 96s. 6d. and 
No. 4 forge, 95s. 6d. No licences are being issued to 
neutral destinations. 


Hematite Pig Iron. 


There is marked activity in the East Coast 
hematite pig iron trade. On every hand enormous orders 
are held, and there is every prospect of the present busy 
state of affairs continuing for some considerable time. 
Iron for the making of munitions of war is occupying the 
chief attention of smelters, and they are turning out as 
much of it as they possibly can. At the moment 
consumers are well placed, and there is not much new 
allocation being done. There is not much disposition to 
do forward business, for price considerations do not come 
in under the maximum regulations. The home maximum 
price is 122s. 6d. For export, 137s. 6d. is named for 
France, and 142s. 6d. for Italy, both f.o.b. 


Iron-making Materials. 


The appointment of the new Local Foreign Ore 
Committee to control allocation has created a good deal 
of uncertainty and merchants for the time being adopt 
a waiting policy. Accordingly, since the New Year 
opened, practically no new business has been done. Coke 
is in strong demand. Maximum home prices are 
unchanged, good medium furnace kinds being obtainable 
at around 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The demand for steel is as heavy as ever, and 
works everywhere are tremendously busy. All 
descriptions of material are being absorbed on such an 
extensive scale by the Government war departments that 
there is exceptionally little scope left for open market 
operations. It is only in very few cases that odd lots can 
be spared for purposes which do not come in the primary 
class. The maximum prices for steel scrap have been 
revised and extended to include best qualities guaranteed 
to analysis, but the special handy steel melting scrap 
disappears from the list. The price of ordinary heavy 
steel is reduced by 5s. to £5 5s..per ton, and a similar 
reduction is made in regard to steel turnings and borings, 
which are now quoted at £2 15s. per ton. Special short 
extra heavy steel turnings are quoted up to £3 15s. per ton. 
The new prices, however, are free on truck instead of 
delivered to buyers’ works as in the past. Thus the 
alteration is very favourable to the selling trade. 
Producers of manufactured iron also occupy an independent 
position. The whole of the output is absorbed by 
Government contractors, and inquiries by the civil trade 
for material have to be turned down every day. The bar 
mills in particular are working to their full capacity, and 
present commitments are sufficient to keep the mills going 
well over the first half of the year. The following are the 
home maximum quotations :—Steel ship plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, £14 17s, 6d.; 





best bars, £15 5s.; double best bars, £15 12s. 6d.; treble 
best bars, £16 ; packing iron, £11 ; packing iron, tapered, 
£11 15s.; iron ship angles, £14 17s. 6d.; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
gin. and upwards, £13 10s.; *in., £13 15s.; j}in., £14; 
ysin., £16; jin., £18; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel joists, £11 2s. 6d.; steel strip, 
£17; heavy sections of steel rails, £12 ; all less 24 per cent. 
except ship plates, angles and joists, packing iron and 
iron bars. 


Shipbuilding and Engineering. 


The great activity in the kindred trades of ship- 
building and engineering shows no signs of diminishing. 
Recently there has been a general speeding up in the con- 
struction of merchant work, and splendid progress is being 
made in several yards, owing in a large measure to the 
labour pooling scheme, which is now in active operation. 
Certain firms are making provision for the time when they 
will be in a position to devote the whole of their energies 
to merchant work. 


The Coal Trade. 


The coal market is in a state of perturbation 
owing to the prohibition of exports to Norway. It is 
hoped, however, that a working understanding may be 
speedily reached, and the exports of coal, which are to the 
interests of both countries, may soon be resumed. Mean- 
while the steam coal section of the market is depressed, 
and though producers at the moment refuse to lower their 
quotations—in the anticipation that matters will be 
normal in a day or two—the facts are that stocks are 
accumulating, and stoppages and subsequent falls in 
prices are looming very near. Things may, however, take 
a turn for the better, as most operators hope, and shipments 
proceed more regularly. The quotations for best steams are- 
merely nominal at 30s., but business is largely suspended. 
Small steams are very plentiful ; collieries have very large 
stocks in hand, and the prices are weak. Unscreened 
steams for bunkers are quotably unchanged. The Durham 
position is strengthening at the moment. There is a fairly 
active demand for gas coals; tonnage has been stemmed 
freely, and the output is readily taken up, and values are 
on the firm side. The coking coal trade is also active, and 
supplies are fully taken up. The home requirements are 
exceptionally heavy, and values on the whole show an 
advancing tendency. Bunker coals are very much in 
demand, and the supplies available limited. As a con- 
sequence the prices are advancing. Coke of all makes is 
in keen demand, and prices rule at firm figures. The coal 
and coke shipments from Tyne docks last year were heavier 
by 295,194 tons, when compared with the figures of 1915— 
a very satisfactory return having regard to the many 
obstacles which the coal export trade has had to contend 
with. Of coal 5,146,136 tons were shipped, as against 
5,046,389 tons in the previous year, an increase of 99,747 
tons, while of coke 336,825 tons were shipped, as 
compared with 141,379 tons in the preceding twelve 
months, an increase of 195,446 tons. Coal quotations are 
as follows :—Northumberlands : Best Blyth steams, 30s.; 
second Blyth steams, 24s. to 26s.; best smalls, 18s. to 20s.; 
households, 27s. 6d. to 30s.; bunkers, 18s. to 20s.; un- 
screened, 20s. to 22s. 6d.; Tyne prime steams, 29s. to 30s.; 
Tyne second steams, 24s. to 26s.; special Tyne smalls, 
20s. to 21s.; ordinary smalls, 17s. to 17s. 6d. Durhams : 
Best gas, 24s. to 26s.; second gas, 19s. to 20s.; special Wear 
gas, 30s. to 33s.; smithy, 20s.; coking unscreened, 18s. to 
2l1s.; ordinary unscreened bunkers, 18s. to 19s.; best 
bunkers, 19s. to 20s.; foundry coke, special, 42s. 6d. to 
45s.; good foundry coke, 40s. to 42s. 6d.; furnace coke, for 
export, 38s. to 40s.; gas coke, 32s. to 33s. 


Blast-furnacemen’s Wages. 


Still another advance in wages has been conceded 
to the blast-furnacemen on the North-East Coast. The 
ascertainment issued this week by the Ironmasters’ 
Association shows that the average net selling price of No. 3 
Cleveland pig iron during the past quarter was 89s. 0. 17d. 
perton. In accordance with the sliding scale arrangement 
this means an advance in blast-furnacemen’s wages of 1.50 
per cent., which will raise the wages from 69.75 per cent. 
to 71.25 per cent. above the standard. The ascertained 
price for the third quarter of 1916 was 87s. 11.3ld. There 
was, therefore, an advance in price of 1s. 0. 86d. per ton in 
the last quarter of 1916. 








SCOTLAND. 
(From our own Correspondent.) 
Riveting Squads and Lost Time. 


A CONSIDERABLE amount of time is being lost 
in the shipyards owing to the attitude of the men to the 
method of making up “broken” squads. Some time 
ago the trade unions agreed to a system of pooling squads 
or filling up temporary vacancies by spare hands, and 
‘* markets’ have been instituted in the shipyards for 
the purpose of distributing the labour resources in accord- 
ance with this scheme. This system has evidently 
not found favour with the workers, who wish to be free 
to work only with members of their own squad, and are 
not inclined to work with strangers. A number of cases 
have been before the local munitions tribunal. The 
Sheriff, while sympathising with the men, pointed out 
that they were now under a stricter discipline, and that 
during the duration of the war at least regulations must 
be observed. Up to the present the full fines leviable 
under the agreement between the commissioners and the 
unions have not been imposed in every case, but it seems 
probable that this course will have to be resorted to, as the 
men are not inclined to view the agreement as binding, 
and the fines charged are trivial compared with the wages 
earned. 


Coal Trimmers’ Wages. 


As a result of negotiations an agreement has been 
come to under which the coal trimmers of Leith have been 
granted concessions representing an increase of nearly 
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25 per cent. upon their earnings, which is equivalent 
to between from 12s. to 15s. per week. 


Pig Iron. 


The works have been closed during the past 
few days for the New Year holidays. There are plenty 
of orders on hand, especially for hematite, practically 
all for home consumption. Exports for the past week 
amounted to 774 tons—543 tons foreign, and 231 tons 
coastwise—compared with 2235 tons in the same week 
last year. 


Finished Iron and Steel. 


: THE finished iron and steel works have also been 
closed for the holidays, but a good restart has now been 
made, and an effort will be made to overtake the arrears 
which have accumulated. With regard to the future 
everything points to renewed pressure when the works 
are in full swing again. The demands from our own and 
Allied Governments for every description of war material 
will ensure constant pressure on the capacity of the mills 
and the entire energies of the men. The new arrangement 
in connection with the railways and ‘wagon supplies will 
be in operation at an early date, and many are hopeful 
that increased industrial activity with quicker trans- 
mission will be the result. 


Coal. 


Conditions in the coal trade, too, have been 
upset by the holiday influence. Work was suspended for 
the greater part of a week, but the majority of the miners 
are now back at work. Markets have been quiet and easy, 
but will probably assume firm levels within a week or 
two. The aggregate shipments from Scottish ports during 
the past week amounted to 110,235 tons, compared with 
183,652 in the preceding week, and 79,728 tons in the 
corresponding week of last year. Ell coals are quoted 
f.o.b. at Glasgow, 19s. 6d. to 24s.; splints, 23s. to 32s.; 
navigations, 30s. to 32s.; steams, 19s. to 25s.; treble nuts, 
24s.; doubles, 22s.; singles, 21s.; best screened navigations, 
f.o.b. at Methil or Burntisland, 30s. to 33s. 6d.; first-class 
steams, 27s. 6d. to 29s.; best steams, f.o.b. at Leith, 26s.; 
secondary qualities, 24s. 6d. per ton. 


Timber. 


The chief point of interest in the timber trade 
has been the publication of the Clyde timber stocks. Both 
the import and amount of timber consumed in the Clyde 
area during the past year exceeded the previous year’s 
figures, and compared with 1914 were greater to the extent 
of 40 per cent. in imports, and 30 per cent. in consumption. 
The outstanding feature has been the import of packing- 
case material, the amount of this material consumed alone 
exceeding 150,000 loads, nearly double that of two years 
ago. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE chief topic in coal export circles during the 
past week has been the operation, or to be more accurate, 
the breakdown of the scheme for the allocation of tonnage 
in connection with the supply of coal to France and Italy. 
It was decided last month that allocation should be 
resorted to as from the first of this year, and it was expected 
that all tonnage would fall within the scope of allotment. 
Doubts were entertained freely that the scheme would be 
unworkable. When it actually came to a question of 
allocating, the Cardiff Local Committee decided to confine 
its activities to those steamers which had been taken up 
on time-charter at rates in excess of those provided in the 
limitation scheme, viz., 40s. to 42s. per month. It was 
thought better not to disturb existing arrangements any 
more than could be helped, but although comparatively 
few time-charter steamers were allocated by the Committee, 
some unexpected and very difficult questions have arisen 
which have practically caused a suspension of the allocation 
system. 


Accelerating Port Work. 


At a meeting called by the Port Labour Com- 
mittee held at Cardiff recently in connection with the 
scheme for the speeding up of labour, a scheme was 
submitted by Mr. Owen Owen, the Board of Trade 
representative, for tabulating the employment of casual 
labour so as to show the amount of work put in by each 
man weekly. He pointed out that the system had been 
adopted at other places with great success. It comprised 
registration with a card filled up by each employer showing 
the man’s number, name, and the number of days he had 
worked. This return was forwarded to the Port Labour 
Committee each week, and this body would then prepare 
a statement of each man’s work, and it could be seen who 
were slacking or failing to put in a full week’s work, and 
they could be dealt with. 


South Wales Shipments. 


Returns of shipments of coal, coke and patent 
fuel from South Wales for last week show a marked 
improvement upon the total for the previous week, which 
was a holiday period. The total was 314,415 tons, which 
was an increase of 184,029 tons on the preceding week. 
Cardiff cleared 181,971 tons, Newport 49,963 tons, 
Swansea 46,269 tons, and Port Talbot, 36,212 tons. The 
Allies took 261,451 tons, or 83.15 per cent., and neutral 
countries received 52,964 tons, or 16.85 per cent. The 
quantity shipped to France alone was 195,773 tons, or 
62.26 per cent., of the total clearances, this total being 
120,075 tons more than was dispatched the week previous. 
The total of 52,964 tons sent to neutral destinations was 
27,458 tons in excess of the quantity the previous week. 
Spain received 35,049 tons and South America 14,925 tons. 


Current Business. 
Operations have been quieter during the past 
week, and the tone isYeasier. There was evidence last 


week-end of weakness developing. _ Supplies have become 





shorter, and the bad weather has delayed the arrival of 
boats. There has been no very substantial fall in values 
so far, as the majority of leading collieries are not hard 
pressed; but at the same time many of them cannot see 
many days ahead, and the chances are that coalowners 
will be foreed to make concessions on current values to 
secure orders for spot loading. The best that is now 
quoted for ordinary second Admiralties, best drys and 
leading Monmouthshires is 30s. to 3ls., and only in a few 
eases are collieries sufficiently well placed to be able to 
quote 31s. firm. Ordinary drys are about 28s. to 30s. and 
ordinary Easterns and No. 3 Rhondda large are on the 
same level. In the case of No. 2 Rhondda large business 
has been done at 26s. 6d., while nuts and beans have been 
sold at limitation prices. Small coals have shown con- 
siderable irregularity. Best bunkers are the steadiest 
section at 21s. to 21s. 6d., with second qualities 19s. 6d. 
to 20s. 6d., but cargo sorts have ranged from 12s. to 18s. 
for the best. The inquiry for inferior smalls, particularly 
dry descriptions, has been very slow and collieries have 
resorted to banking supplies. Patent fuel has ruled 
steadv at 35s. to 37s. 6d., but the shortage of pitwood has 
driven prices up to 54s, to 55s., business having been done 
at the lower figure. 


LATER. 


The market shows no change as regards the amount 
of business being carried. Tie inquiry is dull, and the 
tendency is to weakness, but so far 30s. is about the price 
prevailing for leading qualities of large coals. The position 
of collieries has not suffered to the extent of compelling 
owners to accept less. Chief interest has been centred 
in the expected developments in the limitation scheme, 
and the results of the meeting of the Chairmen’s Committee 
in London. Although no definite news was to hand at the 
time of writing it was generally understood that the system 
of allocation was to be dropped, and that a recommenda- 
tion was to be put forward for increasing the present 
schedule of limited freight rates. The proposal reported 
is that the rates for the short French trades should be 
raised by 10s., and that those for Mediterranean ports 
should be increased by 20s. Such an advance in rates 
would certainly go a long way to solve the tonnage ques- 
tion. Neutral owners would be more disposed to accept 
these rates, which would meet them considerably in the 
matter of their extra insurance costs. As regards the time 
charter it is understood that the proposal is to increase 
the present limits of 40s. to 42s. per month on the dead- 
weight for vessels in the near French trades by 5s., thus 
making them 45s. to 47s. 


Approximate Values, 


Steam coal: Best Admiralty large, noininal ; 
best seconds, nominal ; seconds, 30s. to 3ls.; ordinaries, 
29s. to 30s.; best drys, 30s. to 3ls.; ordinary drys, 28s. to 
30s.; best bunker smalls, 21s. to 21s. 6d.; best ordinaries, 
19s. 6d. to 20s. 6d.; cargo smalls, 17s. to 18s.; inferiors, 12s. 
to 17s.; best Monmouthshire Black Vein large, 30s. to 31s.; 
ordinary Western Valleys, 30s. to 3ls.; best Eastern 
Valleys, 30s. to 31s.; seconds Eastern Valleys, 28s. to 30s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 
28s. to 30s.; smalls, 20s. to 22s.; No. 2 Rhondda large, 26s. 
to 27s.; through, 22s. to 23s.; smalls, 18s. to 20s.; patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 62s. 6d to 
65s.; good foundry, 57s. 6d. to 62s. 6d.; furnace, 50s. to 
52s. 6d. Pitwood, ex ship, 54s. to 55s. 


Newport. 

The market in Monmouthshires has been well 
maintained, though the tone is quieter, and the tendency 
is, if anything, to weaker conditions. The supply of 
tonnage to arrive over last week-end was fairly satis- 
factory, with the result that the majority of the leading 
collieries are well placed for the time being, and they can 
afford still to hold to last quotations, though there is 
practically no new business passing at these prices. Smalls 
remain unchanged and are steady Approximate va!ues : 
—Steam coal : Best Newport Black Vein large, 30s. to 31s.; 
Western Valleys, 30s. to 3ls.; best Eastern Valleys, 30s. to 
3ls.; other sorts, 28s. to 30s.; best smalls, 18s. to 19s. 6d.; 
seconds, 12s. to 17s. Bituminous coal: Best house, 
25s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 35s. to 
37s. Pitwood, ex ship, 54s. to 55s. 


Swansea. 

Values of large anthracite show no advance, 
Swansea Valley descriptions being for prompt loading. 
Machine-made qualities show no material alteration, the 
tendency of the rubbly culm being to fall lower. Swan- 
sea’s trade last year amounted to the total of 5,148,133 
tons, as against 5,876,477 tons in 1915 and 6,091,657 tons 
in 1914. Imports amounted to 687,538 tons, and exports 
to 4,460,595 tons. Exports of coal were down last year 
578,000 tons, but patent fuel increased by 94,078 tons. 
Tron, steel rails, castings, &c., declined nearly 10,000 tons ; 
tin, terne and black plates, 67,000 tons ; galvanised sheets, 
12,000 tons; and general merchandise, 30,000 tons. Approxi- 
mate prices :—Anthracite : Best malting large, 30s. to 32s.; 
second malting large, 27s. to 29s.; Big Vein large, 24s. to 
27s.:; Red Vein large, 22s. to 25s.; machine-made cobbles, 
37s. 6d. to 40s.; French nuts, 37s. 6d. to 40s.; stove nuts, 
36s. 6d. to 39s.; beans, 27s. 6d. to 29s.; machine-made large 
peas, 20s. to 22s.; rubbly culm, 12s. to 12s. 6d.; duff, 6s. to 
6s, 6d. Steam coal: Best large, 27s. to 29s.; seconds, 
25s. to 26s.; bunkers, 20s. to 24s.; smalls, 12s. to 18s. 
Bituminous coal; No. 3 Rhondda large, 28s. to 30s.; 
through and through, 23s. to 25s.; smalls, 18s. to 20s. 
Patent fuel, 34s. to 35s. 


Tin-plates, &c. 


The market in tin-plates, &c., remains steady. 
No sales or deliveries from stock or otherwsie can now be 
made without Class A or B certificates. Supplies of tin- 
plate bars are now controlled by the Ministry of Munitions 
in the same manner as hematite pig iron for steel works. 
Each tin-plate works is allotted quantities which it is 
entitled to from the total quantity fixed by the Ministry 
of Munitions. It is understood that as a result of the 
deputation of employers and representatives of the various 
unions with the Munition Minister, Mr. Frank Gilbertson 
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and Mr. J. C. Davies have been entrusted with the appor- 
tioning of steel to the different works, This, it is believed, 
will ensure fairer distribution. The question of securing 
a general arrangement with regard to the prices of tin- 
plates is being further considered. Quotations : Block 
tin, £181 5s. per ton cash ; £183 per ton three months ; 
copper, £133 per ton cash; £133 per ton three months. 
Lead : English, £32 5s. per ton ; Spanish, £30 10s. 








FARM MACHINERY AND IMPLEMENTS. 


Tue Ministry of Munitions announces.that an Agricul- 
tural Machinery Branch has been set up in conjunction 
with the Board of Agriculture and the Food Controller to 
deal with the control of the manufacture of agricultural 
machinery and implements. It is intended to class the 
manufacture of all such machinery and implements as 
munitions work. 

Mr. 8. F. Edge has lent his services to the Ministry of 
Munitions as Director of this Branch, and Mr. FE. Guy 
Ridpath is Deputy Director. 

An Advisory Committee of representatives of the 
agricultural machinery trade generally to advise the 
Branch has been established, on which the following 
gentlemen have consented to serve :— 

A. Bornemann (Ruston, Proctor and Co., 
Lincoln). 

R. H. Fowler (J. Fowler and Co., Leeds). 

W. Harrison (Harrison, Macgregor and Co., Leigh). 

J. Howard (G. and F. Howard, Bealford). 

E. C. Ransome (Ransomes, Sims, and Jefferies, Ipswich). 
J. Segar (R. Hornsby and Sons, Limited, Grantham), 
with representatives of the Ministry of Munitions, the 

Board of Agriculture, and the Food Controller. 


Limited, 








OBITUARY. 


SYDNEY BROUGHTON HALCOMB. 
Tue death is announced of Sydney Broughton Haleomb, 


a director of the well-known Sheffield steel firm of 
Sanderson Brothers and Newbould, Limited. Although 
trained as an architect and surveyor, Mr. Halcomb 


afterwards joined his father, who had then been for very 
many years identified with the firm mentioned. Mr. 
Halcomb, Junior, was elected to a seat on the directorate 
of the company, and almost a quarter of a century ago 
became joint managing director with Mr. Peter Macgregor, 
the present managing director. This position he retained 
until about three years ago, when he resigned that 
responsibility, but continued as a director, Mr. Haleomb 
took a particularly keen interest in the steel melting 
department. He was only fifty-two years of age and is 
survived by his father, who lives in retirement at 
Leamington. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, JANUARY 

Tue Enoutsn Ceramic Socrety.—The Central Schools of 
Science and Technology. Paper, entitled ‘The Clays and 
Marls of North Staffordshire.”’ 7 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.— Grand Hotel, 
Manchester. Paper on ‘Some Notes on the Development of 
Steel Castings,” by Mr. Ernest F. Lange, A.M. Inst. C.E. 
6.30 p.m. 





137TH. 


TUESDAY, JANUARY l6ra. 


PETROLEUM TECHNOLOGISTS.—-House of 


INSTITUTION OF 
Paper on 


Royal Society of Arts, John-street, Adelphi, W.C. 
“ The Occurrence of Petroleum in England,” by William Forbes- 
Leslie. 8 p.m. 

THe ILLUMINATING ENGINEERING SocteTy.—House of the 
Royal Society of Arts, John-street, Adeiphi, London, W.C. 
Discussion on “The Lumen as a Measure of Illuminating 
Power,” to be opened by Professor J. T. Morris. 5 p.m. 


WEDNESDAY, JANUARY lit. 

Royat METEoROLOGICAL Socrety.—Caxton Hall, Victoria- 
street, Westminster. Address on ‘‘ The Winds of North Africa,” 
by Major H. G. Lyons. 5 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM Loca 
Section.—The University, Edmund-street, Birmingham. Paper 
entitled ‘* Principles Involved in Computing the Depreciation 
of Plant,”’ by Messrs. F. Gill and W. W. Cook. 7 p.m. 


FRIDAY, JANUARY 191TH. 

Royat InstiruTion oF Great Britarn.—Albemarle-street» 
Piccadilly, W. Discourse on ‘‘ Soap Bubbles of Long Duration,’ 
by Professor Sir James Dewar, M.A. 5.30 p.m. 

Tue InstITUTION OF MECHANICAL ENGINEERS.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster. 
Paper on ** The Manufacture of Gauges at the L.C.C. Paddington 
Technical Institute,” by A. G. Cooke, M.A., W. J. Gow, and W. 
G. Tunnicliffe. 6 p.m. 

THURSDAY, JANUARY 25ru. 

Tue Concrete InstTITUTE.—-Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. Paper entitled “‘ The Care 
of Ancient Monuments,” by Mr. C. R. Peers. 5.30 p.m. 


FRIDAY, JANUARY 26rn. 


Puystcat Socrety or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Agenda will 
be circulated later. 5 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Goole Shipbuilding and Repairing Company, Limited, 
announces that Mr. Richard Tinn and Mr. David Low have been 
elected directors of that company. 

Mr. Frepertck R. Arcnerk, of 5, Farringdon-road, E.C., 
informs us that he hes amalg ted his busi with that of 
Messrs. Lehmann Bros., of Hampshire Works, Station-road, 
Walthamstow, N.E., manufacturers of taps and dies and screw- 
ing toolsgenerally. The amalgamated business will be carried on 
under the title of Lehmann, Archer and Co., at the above address 
and at Hampshire Works, Station-road, Walthamstow, N.E. 
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When an ¢ tion is y from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


16,986. December 2nd, 1915.—-STeAM-cooLED Pistons, 
Wilhelm Schmidt, 2, Rolandstrasse, Cassel-Wilhelmshéhe, 
Germany. 


The piston constructed according to this invention has a 
cavity to form part of an exhaust steam passage. The current 
of comparatively cool exhaust steam flowing through the cavity 
and impinging upon the central portion of the end to be cooled 
maintains even large pistons at such a mean temperature that 
the end is protected against burning. The drawing illustrates 
an example of the new form of piston, A-B is a common 
internal combustion and steam cylinder, in which the internal 
combustion piston and steam piston D-C operates. As soon as 
the expansion period of the steam in the steam cylinder is 
ended, the steam piston passes the exhaust slots E of the steam 
cylinder, and the exhaust steam flows through the cylinder 
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passages F and the piston slots G to the tubular piston chamber 
H, against the bottom of the internal combustion piston D, 
where by changing its direction and the resulting eddying 
movement it is said to cool the piston bottom. The 
steam then flows in the opposite direction over the walls 
of the internal combustion engine piston, and through the 
piston slots J and the cylinder slots K into the annular port L, 
whence it passes through the exhaust pipe M to a second stage. 
The annular port L surrounds the exhaust port N for the com- 
bustion products in such a manner that the exhaust steam 
also takes up part of the heat of the very hot exhaust com- 
bustion gases.—-December 4th, 1916. 


102,455 (9245 of 1916). June 30th, 1916.—CARBURETTER, 
Charles Hubert Adams, Fairmead, Woodside-road, Wood- 
ford, Essex, and another. 

This carburetter belongs to that class in which no float 
chamber is used, the fuel being supplied direct to the jet under 
pressure. The object is to construct an instrument in which 
an infinitely variable and constantly circular air choke is 
obtained. The choke serves as a throttle for the combustible 
mixture, and is inter-connected with an infinitely variable 
fuel control, the two being operated by a single lever. A 
further fuel control independent of the above is also provided. 
Figs. 1 and 2 are a sectional elevation and sectional plan of the 
earburetter, A being the air inlets and B the outlet to the 
engine, C is the fuel passage, D_a conical valve and seating, 
and E the fuel spraying nozzle. Inside the conical valve D 
is another valve G, and inside the casing are two cylinders H J, 
mounted as at K L, and capable of rotating. The action of the 
carburetter is as follows :—The fuel enters the inlet passage C, 
and through the passage in the conical valve seating D, and 











passes through the small holes in the hollow conical valve 
around the groove in the valve G, and through the slot to the. 
jet or spraying nozzle E, the supply of fuel being determined 
by the number of holes uncovered to the fuel inlet passage in 
the conical valve seating D, this being effected by the main 
operating lever X. During the operation of the hollow conical 
valve the toothed gearing H rotates the cylinders H J, so that 
the air choke and throttle are regulated at the same time to suit 
the quantity of air and combustible mixture to the engine. 
When it is desired to vary the amount of fuel independently of 
the air control, by operating the second lever Y, which controls 
the solid valve G, the screwed bush K will raise or lower the 
solid valve G, so that the edge of the groove in the valve will 
cover more or less of the area of the small holes in the hollow 
conical valve through which the fuel is passing to the jet. The 





fuel is completely shut off by covering all the holes in the hollow 
conical valve by means of either the main operating lever or of 
the second lever.—_—-December 7th, 1916. 


DYNAMOS AND MOTORS. 


12,748. September 6th, 1915.—Dynamos, Henry Chitty, 97, 
Sinclair-road, Kensington. 

To increase the efficiency of dynamos, improved means are 
provided for maintaining the conductors in position in the slots 
for their reception. The slots are of the ordinary form, having 
grooves near the mouth adapted to receive a wedge to retain 
the conductors in position, but the wedge is of a suitable mag- 
netic material, such as steel, and the construction is such that 
the setting up of eddy currents in the teeth or projections is 
prevented. such means the slots, whether in the armature 
or in the pole faces, may be bridged over, so that the effective 
area of the air gap is increased, with the result that its reluctance 
is considerably diminished. The slots A BC for the reception 
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of the conductors are closed or bridged over with the wedge 
pieces D of magnetic material in such a manner that there is 
no closed magnetic circuit through the plane of the laminations 
around the conductors lying in the slots. For this purpose the 
opposite edges of the wedge are cut away or recessed at intervals 
D, the recesses or notches in the one edge being formed opposite 
those portions of the other edge which are not-cut away or 
recessed, the length of the recesses being equal to or greater 
than the length of the intervening portions of the wedge. Again, 
the wedges in the adjacent slots are so arranged that the recesses 
in the edge of the one wedge are opposite to the uncut or non- 
recessed portions of the adjacent edge of the wedge in the 
adjacent slot.—December 6th, 1916. 


102,434 (6589 of 1916). May 8th, 1916.—Moror Srarrers, 
James G. Henderson, 7, Byron-avenue, Willington Quay, 
Northumberland. 

In starters in which a solenoid is used to close a switch, it 
is common to provide a mechanical detent to retain the solenoid 
eore of the switch in its “‘on”’ position after the operating 
current has ceased, and means have been provided for con- 
necting the switch to the detent, so that the opening of the 
switch removes the detent and permits the solenoid to return 
to its “off” position. In order to operate such a detent, the 
inventor provides another circuit, in which is inserted an electro- 
magnet adapted to operate a iever to hold the solenoid core in 
position, to keep the main switch closed after the current has 
been cut off from the solenoid, the lever falling back by spring 
or gravity when no longer held in place by energy of the electro- 
magnet. Fig. 1 is a diagrammatic view showing all circuits 
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open. Fig. 2 is a detail view on an enlarged scale. A and B are 


the main cireuit wires in the latter of which is a switch C, 
operated by the core D of the usual solenoid in an auxiliary 
circuit F, G, H, provided with switches J and K, the former of 
which may be operated by hand or by a moving load. An 
electro-magnet N is located in a second auxiliary circuit O, 
which is connected to the main circuit wire B beyond the main 
switch C, and this electro-magnet when energised attracts an 
armature M pivoted at P. To the switch K, which is 
pivoted as shown, is connected a tappet rod L, which extends 
through the end of the armature M, and is provided with tappets 
—one at each side of the armature end. The switch K is 
adapted to close the cireuit F, G, H by engaging a contact or 
terminal on the wire H. The armature M has connected to it 
one end of a rod Q, the other end of which is pivoted to a lever 
R, fulerumed at S to a bracket T, there being a roller V mounted 
on the upper end of the lever R.—December 7th, 1916. 


TELEGRAPHS AND TELEPHONES. 


14,423. October 12th, 1915.—FREQUENCY MULTIPLIERS FOR 
ALTERNATING CURRENTS, Marconi’s Wireless Telegraph 
Company, Limited, and another, Marconi House, Strand, 
London. 

This invention relates to improvements in frequency multi- 
pliers for alternating currents, whereby the frequency may be 





multiplied any desired number of times by apparatus having 
no moving parts. In Fig. 1 A is a three-phase generator, which 
is connected to the terminals of the primary winding of a trans- 
former B, which is so designed that the magnetisation is carried 
beyond the knee of the curve. C are secondary coils, which are 
spaced round the core in such a way that the difference of phase 
between the currents in any two consecutive coils is constant, 
and are connected in parallel to leads DE. In Fig. 2 Aisa 
three-phase generator, which is connected to the terminals of 
the primary winding of a transformer B having secondaries C. 
These coils are connected to the primaries F of n transformers G. 
The secondaries H are connected in parallel to leads D, E, and 
the transformers are provided with third windings J, which are 
energised from a source K of direct current through large 
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choking coils 1 and a resistance M. From the common leads 
D, E a current can be taken, the frequency of which will be 
the nth multiple of the fundamental frequency, as determined 
by the generator A. The change of frequency is effected in the 
following way :—The cores of the transformers G, &c., are satu- 
rated by means of the source K so as to be above the knee of 
the magnetisation curve. The degree of saturation will have 
to be chosen in accordance with the number of coils, as well as 
with the phase difference on the common terminals of the coils 
C, &e. Owing to this saturation the currents in coils H get 
distorted. Since all these coils are connected in parallel, all 
harmonics will be destroyed except the one of which the order 
is given by the number of coils.— December 12th, 1916. 


102,445 (7616 of 1916)—Etecrric SIGNALLING APPARATUS 
Foster Ritchie, 13, Florence-road, Ealing, Middlesex. 

This patent is for a direct-current electric transmitting and 
receiving system, in which the receiver comprises three coils - 
wound on a three-phase system, and mounted like the coils 
of a moving coil galvanometer, so as to be freely movable in a 
magnetic field. In Fig. 1 A is a closed annular coil of high re- 
sistance, supplied with current at two variable but diametrically 
opposite points by means of rollers C D. These rollers are in 
electric connection with the ends of a rotatable member E, to 
which leads are connected by suitable brushes and slip rings from 
the positive and negative poles of a direct-current source. At 
points 1, 2, 3 leads are connected to the coil A, and convey to 
the receiving instrument currents of which the strength and 
direction vary according to the position imparted to the rollers 
attached to the member E. The receiver comprises three coils 
connected in a three-phase system, the axis of the coils being 
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120 deg. apart. The coils are symmetrically connected to the 
three conductors from the transmitter, and are free to rotate in 
the field of a magnet NS. As shown in Fig. 2, a stationary iron 
core G is mounted so as to concentrate the magnetic field of the 
magnet NS. The coils are wound on a conducting shell H of 
copper or aluminium in order to damp out any oscillations. 
The currents from the three line conductors are led into the 
coils, in the example shown, by three rollers, J, engaging with 
rings L, preferably formed with V-sectioned peripheries. The 
lower end of the shaft K is supported in a bearing at the lower 
end of a tubular extension of the iron core. A pointer P indi- 
cates the angular setting of the armature under the influence of 
the currents traversing the coils in dependence on the position of 
the member E of the transmitter.— December 7th, 1916. 


17,260. December 8th, 1915.—REVERSING THE POLARITY OF 
Etectrric Circuits, Axel Orling, Bank Chambers, High 
Holborn, London, and others. 

This invention relates to apparatus for reversing the polarity 
of electric circuits for telegraphic purposes, of the kind in which 
at each successive closure of the circuit the current flows in 
the opposite direction to the direction of flow of the current on 
the preceding closure of the circuit, this being effected by means 
of a pivoted armature carrying two insulated fingers, and alter- 
nately actuated by two electro-magnets. The armature, on 
being attracted by one of the magnets, so displaces a rocking 
contact carrier by means of one of the contact fingers that, on 
the return of the armature to its normal position, contact is 
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established by the other contact finger, which places the other 
magnet in the circuit ready to attract the armature, the contact 
for the first magnet being interrupted by the return of the 
armature. The armature, which is pivoted between the 
magnets, carries the two eontact fingers at its free end, and the 
rocking contact carrer has ia contact stud situated between the 
contact fingers, each contact finger being connected to the wind- 
ing of the magnetmore remote frcm itself. Thedesired establish- 
ment of a circuit in alternate directions may be effected by a relay 
in each branch circuit containing the magnets, or this may be 
effected by the alternate opposite movements of the armature. 



































ea Fig 4. 
Fig.3. Fig.5. 


Fig. 1 is a diagram of the apparatus, and Figs. 2 to 5 show the 
several positions of the moving parts, A being an armature 
pivoted to oscillate between two magnets BC, and normally 
assuming a mid-position. The armature carries two fingers 
D E and a single contact stud between the fingers is carried on 
a rocking block F. Each contact finger D E is connected to 
the winding of the magnet B C more remote from itself, and the 
contact stud on the rocking block F is connected to a battery 
G and key H, the other ends of the windings of the two magnets 
being connected to the other side of the battery and keys. The 
relays are not shown.—December 7th, 1916. 


ORDNANCE AND ARMOUR. 


102,369 (2412 of 1916). February 17th, 1916.—ReE-rTUBING FIRE- 
ARMS, Guiseppe Salerno, Via Tacito, 16, Terni, Italy. 

In this invention the liner tube is obtained from a bar, in 
which a longitudinal bore of constant diameter is drilled, being 
widened at one end to form the cartridge chamber, and externally 
the tube is finished to various diameters without reducing the 
bore. In order to be sure that in expanding the tube the 
small amount necessary to secure its adherence to the barrel, 
the metal does not undergo excessive stress, a dynamometer 
is inserted between the steel rods, which are passed through 
the liner tube, and the hydraulic press which pull them. Fig. 1 
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‘ Fig.l. Fig 3. 
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shows @ section of a gun barrel tubed according to the invention, 
Fig. 2 shows the blank from which the tube is made, Fig. 3 
shows the tube ready for insertion, and Fig. 4 is the expander 
for drawing through the tube in the bore of the barrel. The 
expanding rods have an enlarged portion B at one end of greater 
diameter than the bore of the tube. These rods are compelled 
to pass through the barrel by a hydraulic press or other means, 
while between the press rod and the end of the bar opposite to 
the enlarged end a dynamometer is kept, which indicates the 
highest effort required to push the bar.—December 7th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


102,533 (1590 of 1916). February 2nd, 1916.—Srampinc 
MacuineE, John and Henry McLaren, Midland Engine 
Works, Leeds. 

This invention is for a machine for stamping shell. As will 

be seen from the illustration, the shell is held between a cap A 


Fig 2.| r | 


N? 102,533. 
Fig I. 





















































~—provided with the necessary recesses for the punches—above, 
in which its base is secured, and an adjustable cup B below, in 
which the nose is received. Near the periphery of the cap A 





is a circular series of ratchet teeth C, with which engages a pawl 
D, operated by an excentric E from the driving shaft F of the 
machine, so that the punches are successively presented beneath 
the hammer G of the machine, which, at this time, descends 
and operates the punch beneath it. The hammer has its arm 
adjustably secured in a slot in a block H mounted on a fulerum 
pin, upon which the block can be turned in one direction, by a 
eam, on the driving shaft of the machine, to lift the hammer, 
and in the other direction, by a spring J, to give the blow as 
each punch comes round. To keep the hammer and the pawl 
out of action, when so required, a lever is provided, which, 
when the hammer is raised, can be moved beneath it, or a pro- 
jection from it, or from its shaft, or arm, so as to hold up the 
hammer. A lever is also provided which, when the machine is to 
be put out of action, bears against a projection from the paw! 
on its carrier, and raises the pawl out of position for acting on 
the ratchet teeth.—-December 14th, 1916. 


MISCELLANEOUS. 


102,439 (7272 of 1916). May 22nd, 1916.—WaTER-SOFTENING 
Apparatus, Ralph Player, 124, Victoria-street, London, 
S.W., and another. 

This invention is for regulating apparatus to  pro- 
portion automatically the volume of hard water delivered 
to the reaction tank by varying the level of the outlet 
from the reagent tank. The arrangement is shown in Figs. 
1 and 2. A is the reaction tank, which may be provided 
with a float B, from which the valve lever C is automatically 
operated to maintain a constant level of water in A. The water 
supply is delivered into a distributing box D, from which a 
certain known proportion passes through an outlet F into a 
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chamber G containing a water wheel H. The proportion of the 
water entering the chamber G is regulated by an adjustable 
slide E. The rest of the water passes directly to the tank A. 
In the example shown, a chain drive J, driven from a pulley I 
on the shaft of the wheel H, actuates by bevel gearing M a 
stirrer K in the reagent tank L. A second chain drive T actuates 
by bevel gearing a vertical screw N. By suitably proportioning 
the driving mechanism this screw may be caused to rotate at 
a very low speed. As the screw N rotates it causes the nut T, 
and with it sleeve O and tube P secured to the sleeve O, to 
descend. The tube P is open above and below, and communi- 
cates at its upper end at Q with the solution in the reagent tank 
L, and at its lower end discharges into the reaction tank A. It 
is obvious that the quantity of the reagent transferred from 
the tank L to the reaction tank A will depend upon the number 
of revolutions made by the water wheel H, and consequently 
upon the amount of water delivered to the reaction tank A.— 
December 7th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietgr, the law does not apply. 


On each of siz of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 3727/11.—Screw propellers. The blades of wooden screw 
propellers for airships, &c., are constructed of continuous 
wooden rods which run in the direction of the blades, and are 
glued together so that the layers are parallel to the axis of the 
shaft instead of at an angle thereto. Borrmann and Kaerting, 
Berlin. Dated February 14th, 1910. 

No. 3755/11.—Furnaces; clinkers, removing. In _ refuse 
destructors and like furnaces in which a temporary support for the 
upper part of the fuel bed is employed while the clinker or ash 
is removed from below, a clinker-cutting device is used consisting 
of a cutter on the front edge of a carriage which is moved 
transversely of the furnace in guides by means of gearing acting 
upon racks. Piernay, W., Germany. 

No. 3831/11.—Drum for continuously winding threads, &c., 
on and off. In order to subject fibres or threads in length to any 
given process, such as treatment with chemicals, washing, and 
drying, especially in making artificial textile threads, &c., for 
example, artificial silk, use is made of a skeleton drum, on to 
which the thread is continuously wound in one plane perpendi- 
cular to the axis of the drum while it is continuously wound off 
in another plane parallel to the first. Elbert, A., Germany. 
Dated February 23rd, 1910. 

No. 3891/11.—Are lamps. Fumes rising from an enclosed 
flame are are cooled in a depositing chamber to a temperature 
below that of the globe, which is kept hot, say by an outer globe, 
so as to repel the returning gases and produce eddy currents, 
the fume particles being thereby allowed to fall into a lower 
chamber. Korting and ‘tethiesen Akt.-Ges., Germany. Dated 
February 2Ist, 1910. : 

No. 4185/11.—Coating by dipping. Relates to means for 
withdrawing rods and tubes from a tinning, galvanising, or other 
coating bath, for example, a bath for coating with asphalt or 
pitch for insulating purposes, removing superfluous material, and 
cooling the coated product. Buchert, G., Germany. Dated 
March Ist, 1910. 

No, 4272/11.—Casting metals. A metal mould to be lined 





with sand is provided with raised surfaces which serve as guides 
for the plane which is employed to smooth the lining. Kurze, 
W., Germany. 

No. 4364/11.—Internal combustion engines; carburetting. 
When the throttle valve is nearly closed and when it is quite 
closed, atmospheric air is admitted through its hollow spindle . 
Phuimm, G., Berlin. 

No. 4389/11.—Gun cartridges. Relates to cartridges of the 
type adapted to have their charges varied, and consists in 
forming the case in two parts, one sliding within the other, the 
outer part being secured to the projectile, and the inner, which 
contains the charge, being fitted at the inner end with a 
removable cover, the two parts being incapable of relative 
rotation. Rheinische Metallwaaren-und Maschinenfabrik, 
Germany. Dated March 18th, 1910. 

No. 4480/11.—Chains. Driving or hauling chains, of the kind 
in which the links are connected by sliding the pin of one link 
into the recess of the other link, are provided with split bushings 
of springy material in order that dust may not penetrate between 
the pin and its bearing surface. Gunzel, A., Germany. Dated 
March 22nd, 1910. 

No. 5073/11.—Moulding dough. A machine for moulding 
dough into roll form comprises a preliminary kneader consisting 
of an endless band co-operating. with a cover, a sheeting and 
curling apparatus consisting of a drum co-acting with rollers 
and with an endless band, and a final moulder comprising a 
shaping device arranged above a band. Becker, J., and Becker, 
C., and Adelt, A., Germany. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Chester House, Eccleston-place. 


ORDERS 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander W. J. A. Watkins. 

Next for Duty.—Platoon Commander H. de P. Birkett. 

A ppointments.—Sergeants Ullman and Jantzen to be Platoon 
Sergeants ; Sergeant P. F. Allan and Corporal Fyfe to be Section 
Commanders; Sappers G. J. D. Scote and Gillespy to be 
Corporals (all in No. 3 Company). Dated 6/1/17. 

Monday, January 15th.—Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.25 to 8. 

Tuesday, January 16th.—School of Arms, 6 to 7. Lecture, 
7.15, ** Company Drill,”” by Company Commander Fleming. 

Wednesday, January 17th.—Instructional Class, 6.15. Platoon 
Drill, Platoon No. 1. 

Thursday, January 18th.—Platoon Drill, Platoon No. 7. 
Ambulance Class by Medical Officer, 6.30. 

Friday, January 19th.—Technical for Platoon No. 10, Regency - 
street. Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.25 to 8.25. 

Saturday, January 20th.—Commanding Officer's Parade, 2.45. 
Uniforms, for Drill in Battersea Park. 

Sunday, January 2\st.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham Railway Booking Office), 
8.45 a.m. Uniform, haversacks, water bottles. Mid-day 
rations to be carried. Railway vouchers will pe provided. 

Musketry.—For all companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills, &c., will take 
place at headquarters. 

By order, 
Macteop YEARSLEY, Adjutant. 

January 13th, 1917. 








CALENDARS AND DIARIES. 


R. Y. PickerInc anv Co., Limited, of Wishaw, Beighton, 
Rawyards, and Thornton, have sent us a calendar with monthly 
tear-off sheets. 

From E. G. Wrigley and Co., Limited, of Birmingham, we 
have received a wall calendar of the daily tear-off type. The 
figures are printed in red, and are 4in. high. 

A CALENDAR issued by Hulse and Co., Limited, of Manches 
ter, consists of large monthly tear-off sheets on which are printed 
views of different machines made by the firm. 

From David Bridge and Co., Limited, Castleton, we have 
received a wall calendar, comprising six sheets, with humorous 
coloured illustrations, which are cleverly produced. 

RicHarp GARRETT AND Sons, Limited, of Leiston, have 
forwarded a set of renewable monthly date slips for the year 
1917, for use with the almanac sent us some few vears ago. 

THE calendar sent us by Edgar Allen and Co., Limited, of 
Sheffield, takes the form of a neat desk stand, with an opening 
in its face, through which the days of a month may be seen. 

PEcKETT AND Sons, Limited, of Bristol, have sent us a 
calendar of the monthly tear-off type, the card bearing a repre- 
sentation in colours of one of the firm’s six-wheeled tank engines. 

Tue calendar which we have received from Clayton, Son and 
Co., Limited, of Hunslet, Leeds, comprises a set of monthly 
tear-off sheets, mounted on a stout card, for hanging on the wall. 

Tue calendar of the Chemical Trade Journal and Chemical 
Engineer is of the monthly tear-off hanging type, each sheet 
bearing, besides the month’s calendar, advertisements of firms 
which sell chemicals, chemical plant, &c. 

Tue Kennicott Water Softener Company, of Wolverhampton, 
has sent us a calendar of the daily tear-off sheet type. The card 
on which the sheets are mounted contains coloured views of 
different types of works supplied with the firm’s softeners. 

Tue calendar sent to us from Brown Bros., Limited, of Great 
Eastern-street, E.C., and Deansgate, Manchester, consists of 
tear-off sheets, each containing two months, and each having the 
reproduction in colours of some of Mr. Lawson Wood’s amusing 
pictures. 

From Henry Simon, Limited, of Manchester, has come a daily 
tear-off calendar of the useful type which this firm is accustomed 
to send out. The figures and lettering of each sheet sre bold 
and easily read, and the whole calendar may be either hung on 
the wall or stood on the desk. 

Tue British Aluminium Company has sent us @ calendar, on 
the card of which is printed a half-tone reproduction of a photo- 
graph of the dam at Kinlochleven, which provides power for 
the company’s works. There are monthly tear-off sheets in 
the right top corner of the card. 

Tue Anglo-Mexican Petroleum Company, Limited, has sent 
us @ calendar of the monthly tear-off hanging type, in which 
alternate rows of figures are printed in separate colours. The 
card bears reproductions of photographs of an oil-carrying 
steamer, and of some of the company’s works, &c. 

Tue Welin Davit and Engineering Company, Limited, of 
London, has sent us a packet of refill cards. Each card bears 
in its centre the seven days of a week. On the left are calendars 
of, first, the month immediately preceding, and, secondly, of 
the month containing the week itself, while on the right are the 
two months immediately following. Take, for example, the 
week beginning Sunday, January 14th. On the left are the 
31 days of December and the 31 days of January, while on the 
right are the 28 days of February and the 31 days of March. 
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LONDON: FRIDAY EVENING, JANUARY 19, 1917. 
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1) MAKERS AND USERS OF STEAM LOCOMOTIVE 
TO MAKERS ERS OF ! 


he Ministry of Munitions 
pared to receive OFFERS of g: 
SECOND- HAND STEAM TRAVELL: NG 
CRANES, CO eee sizes. The following 
info wniiian Inust acco AT offer, which should 
addressed to Mr HUBERT I AIN! is. Deputy Chief Engineer, 
HM. Office of Works, Storey "s-gate, Westminster, London, 
S.W lifting power, whether 2, 3, or 5 tons ; radius of 
‘ oxioum ahs maker's name ; condition; where seen ; price. 
All for standard gauge only. 
H.M. Office of Works, &c. 
17th January, 1917. 


7 MAKERS AND USERS OF LOCOMOTIVES. 


Bae [Ihe Ministry of Munitions 
ie eB are to receive OFFERS for NEW 
i r - BrboND: HAND SHUNTING LOCO- 

TIVES of various sizes. 

The fo Bene information must accompany each offer, which 
nust be addressed to 1U BERT BAINES, Deputy Chief 
Engineer, H.M. Office of Works, King Charles- street, White- 
hall, London, 8.W. :—Type ; size and weight ; mz aker'’s name ; 
when built; when and by whom last overhauled ; condition ; 
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price 


HM. Office of Works, 


&e. 
17th Janu» ary, 
imistry — of Munitions. 


ENGINEERING PLANT AND 
MACHINERY FOR DISPOSAL, 
Disused and Unused. 

Further particulars from— 

MINISTRY OF MUN 
74 Sales/62, 
Storey’s-gate, 
75 Westminster, S.W. 


War Department.—Hutted 


CAMPS—ELECTRIC POWER HOUSES. 
W following APPOINTMENTS in connection 
h above are now VACANT: 
MAINS a to take charge of a 3-phase over- 


head s 
FITTER ‘DRIVERS and ENGINE DRIVERS, con- 
versant with iuternal combustion or steam engines. 
WIREMEN, to maintain internal and overhead wiring. 
STOKERS 
FITTERS, 

Applications, enclosing copies only of testimonials and stating 
briefly training, experience, age and wages required, should be 
sent to the undersigned at once 

Eavelopes should be endorsed ‘* Power House Staff.” 

Applications from those eligible for general service in His 
Majesty's Forces not entertained. 

CHIEF oy hate Southern Command, 
12, Wilton-road, Salisbury. 


PATENTS AND DESIGNS ACTS, 1907-1914. 
WATER PUMPING SET. 
The Proprietor of British Letters 


Patent No. 2850 of 1913 is prepared to SELL the 
PATENT, or to LICENSE British Manufacturers to work 
under it. It relates to a neat and compact construction of 
motor-driven diaphragm pane for liquids. 

Address, BOULT, WADE and 1tENNANT. 
111 and 112, Hatton-garden, 
mndon, E.C. 


1917. 207 








VITIONS, 
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Re Decanville and Co., 
Manufacturers of Railway Materials. 
By order of the Controller, Mr. G. 8. Pitt, F.S.A.A., 
by the Board of Trade to conduct the winding 
c¢wnypany under the Trading with the Enemy Acts, 1 


‘ , » 1a 
Jrnest Owers is Prepared to 
ceive TENDERS to PURCHASE the MODELS, 
DRAWINGS, PHOLOGRAPHS, CATALOGUES, BOOKS, 
and PAPERS of the above company. 

Particulars and forms of Tenders may be obtained of Messrs. 
Bolten, Pitt. and Breden, Incorporated Accountants, 140, 
Leadenhall-street, E.C, and of the Controller. Agents, 
ERNEST OWERS, 200, Finchley-road, N.W., and at West 
Hampstead and Golders Green. 1991 


IN THE MATTER OF TH 
ENEMY AMENDMENT ACT, 1916 


lee Public . Trustee Invites 

TENDERS for ore PURCHASE of the whole or ang Leeks 

f 3579 “A” Shares of £10 each, fully paid, and 1 
Shares of £10 each, fully paid, in the TUDOR ACCUMU - 
LATOR COMPANY Limited, vested in him as Custodian by 
an Order of the Board of Trade, dated the 2nd October, 1916. 

The issued capital of the Company consists of “A 
Shares of £10 each, fully paid, and 1200 * B" Shares of £10 
each, fully paid. 

The purchasers, who must be British-born subjects, will be 
required to make a sworn declaration as to nationality and 
freedom from foreign control on a form to be obtained from 
the offices of the Public Trustee. 

A report upon the result of the past operations and the 
— position of the Company has been made to the Public 

rustee by Messrs. Knox, Cropper and hee gene Chartered 
Accountants, of Spencer House, South- -place, K.C., and this 
report, together with copies of the Company’s accounts, can be 
inspected either at the offices of the Public Trustee, Kingsway, 
W.C., or at those of Messrs. Knox, Cropper and Company. 

Tenders must be delivered, sealed, to the Public Trustee, 
Kingsway, W.C., on or before Monaay, the 5th February, 1917, 
4 twelve noon, marked on the envelope “Tender, Tudor 

ares. 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection 
therewith. 

Be of Tender can be obtained from the PUBLIC 

STEE; or from Messrs. KNOX, CROPPER and 00 


P A Y, Spencer House, South-place, E.C. 


(jreat Northern Railway Com- 


PANY (IRELAND). 


Company 


appointed 
ae of the 





eae ioe WiTH THE 


The Great Northern Railway (Ireland) are 
prepared to receive TENDERS for 
Four Pairs of COLLAPSIBLE GANGWAYS, and 
—— Pairs of WAGON WHEELS and AXLES for 
ton Goods Brake Vans. 

Copies of the specifications, drawings, and forms of Tender 
may be obtained on application to the Secretary, at Amiens- 
street Terminus, Dublin, on payment of a fee of 10s , Which 
Which will be refunded on receipt of a bona fide Tender and 
the return of the drawings. 

Tenders, under cover marked “Tender for — 
be de! ivered, to the undersigned not later than 
Monday, the 5th February, 1917. 

The Directors do not bind themselves to accept the lowest 


or any Tender, . MORRISON, 
C 
Secretary. 


——-,” should 
10 a.m. on 





Secretary’s Office, 
Amiens-street Terminu: 
Dublin, 16th swiuaey, 1917. 


W ccdford Urban 


SEWAGE PUMPING PLANT. 
The Council invite Tenders for the Supply and Erection of 
Two 1516 BH.P. GAS EN’ srossley, National, 
Stockport, or Tangye), and Two STEREOPHAGUS PUMPS, 
at their Kastern Sewage Works. 

Particulars may be obtained from the undersigned. 

Sealed Tenders, endorsed ‘fender for Hinge ee Plant,” to be 
sent i ’ not later than noon on Tuesday, 6th February. 

Souncil do not bind themselves to accept the lowest or 


any Tender 
WILLIAM FARRINGTON, 
Surveyor to the Council. 


166 


District 





mil fn 
Woodford 
1th eon 1917, 


192 1 


[whe Great Indian Peninsula 
RAILWAY orp i 
The Directors are prepared to ive TENDERS for the 
SUPPLY of the following STORES, na namely :— 
HYDRAULIC JACKS, 


WwooD HANDLES, 

LOCKS, 

LAMP GLASS 

BRASS and TRON or STEEL SCREWS. 

Specifications and forms of Tender may be obtained at this 
office on payment of the fee for the specification, which pay- 
ment will not be returned. 

Tenders must be delivered in separate envelopes, sealed and 
addressed to the undersigned, marked “Tender for Hydraulic 
Jacks,” or, as the case may be, not later than 11 o'clock 
a.m. on Thursday, the 25th January, 1917. 

The Directors do not bind themselves to accept the lowest or 


any Tender. 
R. H. WALPOLE, 
Secretary. 
Company's Offices, 
48, Copthall-avenue, E.C., 


London, 17th January, 1917. 215 _ 
NS hoeburyness Urban District 


OU NCIL. 

“a Council REQUIRE an ASSISTANT ENGINEER (over 
military age or otherwise ineligible), used to Gas Engines, 
Pumps, and Well-work generally, at their Waterworks, Shoe- 
buryness. 

Inquiries as to duties, &c., 
Waterworks, Shoeburyness. 

Applications, stating age, past experience, and wages asked, 
should be sent to me as soon as possible at the address below. 

FREDERIC GREGSON, 





can be made of the Engineer, 








Required for for a Large Iron and 
Steel Works, a ble Fines os to supervise and 
control the erection Py last Furnace Plant. ral salary 
offered to first-class man. Applicants, who should have had 
experience in expeditious erection of heavy structural work, to 
state age, experience, and when at liberty. No one already 
on Government work will be considered.— Address, 76, » Engineer | numer 
Office, 33, Norfolk-street, Strand, W.C. 6a 


Reguired Immediately, a Live 


N for works Planing Dept. of a gory large 





Aeroplane Factory. Applicants must have rience 
of systems obtaining in large engineering cae Si hould be 
capable of determining operations, fixing of piece work, and 


bonus rates, &c. Only really live men with considerable ex- 
perience need apply. No person at present on Government 
work will be engaged.—. Apply to nearest Board of Trade Em- 
ployment Exchange, quoting “ The Engineer” and number 198. 
TOA 





Rea quired, One Day and One 

Night W ORKS SUPERINTENDENT for a moderately 
large Aeroplane Factory in the Midlands. Applicants should 
possess a g¢ all-round knowledge of workshop practice and 
system, and capable of controlling men. Men are preferred 
who have had experience in large engineering works manu- 
facturing standard articles. No person at present on Govern- 
ment work will be engaged.—Apply to nearest Board of Trade 
Employment Exchange, quoting “The Engineer” and 
number 197. 197 a_ 


\ anted, Three Draughtsmen, 
must have Mechanical or Marine experience. No 
pereom already employed on Government work will be engaged. 
ro your nearest Employment Exchange, —. 





a 





Clerk. 
Southend-on-Sea, 
16th January, 1917. 149 
— = 
Wanted by a Lar, rge Firm of 
facturing domestic and industrial 





apparatus, a GENTLEMAN capable of Negotiating large and 
important Contracts and Controlling Travellers in Lancashire 
and Yorkshire. Position offers excellent ee Se No 
person on Government work will be en, —Apply to your 
nearest ee Exchange, quoting “ ee The ingineer "a an 
No. 4 


Vanted, Gentlemen of Good 


appearance and address, with ma ea a 
ence, to RE -ERVISE important ADMIRALTY WORK at 
various factories. Sound practical and ial engineering 
knowledge essential. Suitable applicants will be given com- 
missioned rank, and enrolled in the Royal iki Volunteer 
Reserve.— Address Cees in writing to Box No, 943, care 
of Messrs. R. F. White and Son, Gen. Advng. siete eee 
street, London, E.C. 


Wanted, Mill Manager for Gan 


GING, Roughing, and Finishing Mill, experienced in 
Rails, Sheet Bars, and 1 Billets ; one experienced in shell bar 
rolling and gas heating preferable. State age, reference, and 
salary required.—Address, 153, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 153.4 


Wanted, Working Engineer, 


6 o'clock man, to Take ~ oi of the Running of 
Engines and the Working of Boilers, Economisers, Pumps, and 
all auxillaries belonging to large power plant ; to direct and 
supervise engine men, , Sister and pipe fitters. Must be a 
practical mechanic, thoroughly capable, and accustomed to 
engine running, boiler and economiser operation, mainten- 
ance, cleaning and inspection ; and must produce references 
or testimonials certifying experience the applicant has had 
in similar positions of plant control under actual working 
conditions. State experience, age, wage, and full particulars. 
—Address, 167, Engineer Office, 33, Norfolk-street, ret Pp 
\ est Africa.—Required, Com- 

PETENT ENGINEER, one = japedancs of Millin 
Plant preferred ; must be ineligible for military service, an 
not employed upon Government Work.—Write, mga w Dees 
a. experience, and salary required, to Bo: 


and Nightingale, Liverpool. 
W orks Manager (Assistant) 

WANTED for Marine Engineering Works in Clyde 
district, em weet 3 about 700 men. Applicants, who need not 
necessarily have had marine trainin., should specify their 
jerry for, or experience in, organising the various 
departments, stores, &c., along modern manufacturing lines in 
connection with premium bonus system of payment and 
costing; they should also state their general and technical 
experience, ‘enclose copies of references, and state salary 
required a 159, Engineer Office, 3, Notfotk-atrest, 
Stranc 


Assistant, Over Military Age, 


REQUIRED for Mechanical Department of Mine in 
Portugal. Qualifications: All-round experience, especially on 
large repairs, railway and mining machinery ; g draughts- 
man ; a knowledge of Portuguese or Spanish’ adv: isable ; also of 
os engines — electrical plant. Salary £18 per month first, 

19 second, and third year, travelling expenses, and fur- 
nished quarters.—Send full particulars immediately to Dr. J. S. 
OWENS, 47, Victoria-street, London, S.W. 169 a 


Boiler House Superintendent 
REQUIRED to take Entire Charge of eight Lancashire 
boilers, makes and all accessories, &c., in a works operating 
continuously ut and day. Must be familiar with gas, 
temperature, and draught measurement, and modern means of 
quick flue dust removal and internal cleaning ; must be able 
to maintain efficient evaporation.—Apply, stating age, experi- 


























ence, wages required, and when duties could be taken up, 
to your nearest Employment Exchange, mentioning 
“The Engineer” and No. 142. 142 4 





= : " = . 
Designer, with Good Mechanical 
engineering experience, REQUIRED by Admiralty 
establishment for the duration of the War. No others need 
apply.—Reply (by letter), stating age, experience, and present 
salary, to Box No. 918, care of Messrs. R. F. W hite and Son, 
Genl. "Advng. Agents, 33, Fieet-street, London, E.C. 68 a 


E ngineer.— Assistant Genstruo- 
4 TION AL ENGINEER Wanted Immediately to act 
as Clerk of Works for erection of chemical plant. Experience 
in rapid erection of pumps, vessels, and piping essential. 
Applications from persons eligible for Service with the Colours 
or already engaged on Government work will not be considered. 
Salary £25 per oat Paranal 78, Engineer Office, 3, 
Norfoik-street, Strand, 78 a 


anager, ‘hie: for 
Engineering and Founary Works (about 60 men), well 
ip in Estimating and Costing. One used to Paper-making 
Machinery preferred. State age, experience, and salary 
required, No person already employed upon Government 
work will be engaged.—Applieants must apply to their nearest 
Board of Trade Employment Exchange, mentioning ‘‘ The 
Engineer ” and number 151. 151 a 











MECHANICAL DRAUGHTSMEN. 


Wanted, Two or Three Good 


MECHANICAL DRAUGHTSMEN ; must be experts 
in Design of Internal Combustion Engines, preferably as 
applied to Commercial Vehicles. 

Applications, containing particulars of age, 
employers, and salary required, should be forwarded to 
DIRECTOR OF MECHANICAL TRANSPORT, 
inistry of Munitions of War, 
%, Northumberland-avenue, 
London, W.C. 


present 
the 


lla 


Assistant Chief Draughtsman 


REQUIRED for Steel Works, Sheffielu district (con- 
— ests lishment}, with thorough experience in general 
ineering, and arrangement and detail work of wire and 
roll ing mill plant preferred. A permanent position with good 
remuneration to reliable man who can take complete charge of 
the drawing-office, &c., in the absence of the chief engineer. 
No person at present employed on Government work will be 
engaged.—Apply, giving full qualifications, age, and salary 
required to the nearest Employment Exchange, is Fas 


Engineer” and number 194. 
[raughtsman. (Mechanical) 
WANTED to take loading position in Drawing-cffice 
of new company in Midlands, engaged upon urgent War Work. 
Excellent prospects for a young, energetic man. One with 
some experience in jig and tool design and automobile con- 
struction preferred. No man on Government work can 
engaged without consent of present employers.—Application. 
in the first instance, should made to the nearest Employ- 
ment Exchange, mentioning “The Engineer” and sah tae al 
A 


[raughtsman Wanted for Jigs, 


Toois, and F.xtures for automobile details in Govern- 
ment controlled establishment. Previous experience essential. 
State age and salary required. No man at present on Govern- 
ment work need apply.—Applications in the first instance 
should be made to the nearest Board of Trade Employment 
Exchange, mentioning ** The Engineer” and No. 4 7. 1954 


[raughtsmen, Experienced, Not 


already engaged on Goverument work, WANTED.— 














Apply, stating experience and wages required, to nearest 
Employment Exchange, quoting “The Engineer” and No. 
A2812. 203 4 





Drarg ghtsmen.—Several Me- 


CHANiC —s DRAUGHTSMEN for Turbine Design and 
Detail WANTED by a Controlled Firm in the Mialands. 
Liberal salaries and bonuses to men who can make g No 
man on Government work need apply.—Apply, stating salary 
and when able to commence, to your nearest Employment 
Exchange, mentioning “The Engineer” and No. A2/ 

A 


[raughtsmen. —Two Wanted 


immediately for Government work. Must be experi- 
enced in estimating and designing of large Steel-framed 
Buildings, Crane Gantrys, &c. No person already employed 
on Government work will be engaged,—State age, experience, 
past and present employers, and salary expected to B.O.T. 
Eaaslovinent Exchange, quoting No. A2/81, Ma 


[zaughtsmen. Wanted, in 
Glasgow, several First-class DRAUGHTSMEN, expe- 
rienced in the Designing of Heavy Steel Works Plant, Roll- 
ing Mill Machinery, and Hydraulic Machinery. No one 
already on Government work need apply.—Reply, stating 
age, experience, when at liberty, and salary required to 
nearest ys ment Exchange, mentioning “I'he eee 
4 


and No. 
raughtsmen Wanted, with 
Knowledge 


goou Mechanical or Structural experience. 
of Electric Crane design an advantage. State age, experience, 
and salary required. No person at present employed on 
Government work will be engaged.—Apply to nearest Board 
of Trade Employment Exchange, quoting ‘* The Engineer’”’ 
and number 73. 73a 


Experienced Draughtsman Re- 
UIRED, used to General Engiueering work ; experience 
in AL or use of Testing Machines preferred, but not 
essential. Permanency and good wages to suitable applicant. 
No person already employed on Government work will be 
engaged.—Applicants must apply to their nearest Board of 
Trade mando ment Exchange, mentioning ** The Engineer” 
and number 138. 138 a 


Jig a and Tool Draughtsman 


UIRED immediately for important London Aero- 
plane W come (controlled) ; must have had norst-class experience. 




















/ No application can be entertained from men already on 


Government work.—Appiicants must apply to their nearest 
Board of Trade aon yi Exchange, mentioning oe 
Engineer” and_number 1 145 





Production Expert Wanted in 


a Government controlled establishment engaged on the 
manufacture of Motor Transport Vehicles. Experience in the 
modern methods of yee and the designing of jigs, tools, 
and fixtures essential.—Applicants should apply to the nearest 
Employment Exchange, giving particulars | of experience, age, 
and salary required, he and No. 
A2646, No man at present on Government work need ap ply. 


We Junior Civil Engineer- 


ING DRAUGHTSMAN, capable of calculating stresses 
in structures. Must be ineligible or military service.—A pply 











by letter, giving full particulars, to Box No. 754, c.o. Street’s, 
8, Serle-street, London, W.C. 13la 





Foreman Required in Clanseal 
Engineering Works engaged on Government work, West 
ot England, for fitting and Machine Shop. Must be first- 
class engineer. Permanency. State age, references. Noone 
engaged on Government work need apply.—Apply to your 
nearest Board of ‘Trade Employment xchange, mentioning 
The Engineer ” and number 132. 1324 


rime Cost and General Clerk 

for Engineerin bet Must have had previous 

State full age, wages references, and 

No “gee ~ not employed on Government 

work will be engaged.—Apply to your nearest Board of Trade 

bev sb xchange, Ppl iacaing “The Engineer” and 
number P206. A 


Fitter Witter Wanted Immediately for 
Government work; must be well used to boiler and 
steam pipe fitting. No one at present employed on Govern- 
ment work will be engaged.—Apply to your nearest Board of 
Trade Emp. yment Exchange, mentioning “ *The —, 
and number 113. 1l3 a 


Reauired Immediately for Gold 


Mine, West Africa, TWO first-class F1TTERS. 


when at liberty. 








oduci 
Salary 20s. per shift.—Address, with copies testimonials, stating 
age and experience, 162, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 162 a 





S toker- -Driver Required at the 


Poor Law _ Institution, Seg -road, Lewisham, 8.E. 
(now used as Military Hospital) lary and emoluments 39s. 
ae week of 48 hours. Overtime paid for. Candidates must 
e strong and healthy, acquainted with boilers, engines, &c., 
on a large scale. —Ap ly any day (Sunday excepted) to Mr. 
E. B. GIBSON, at the Institution. 172 4 


West Africa—Marine Engi- 


NEERS Guniee, FITTERS for General Mill Work. 
and COST CLE TECHNICAL STOREKEEPER RE- 
QUIRED odionity. Applicants must be ineligible for 
military service, and not engaged on Government work.—Write, 
stating age, experience, and salary required, to Box F805, 
Lee and Nightingale, Liverpool. 164 a 


| Gommercio- Legal Man (06), 


experienced organiser, administrator, financier, = 
company secretary, thorough knowledge of mining, railw: 
and industrial undertakings, is open to ACCEPT RESPON. 
SIBLE POSITION, home or abroad, for duration of war.— 
wer LEGAL, 1391, Sell’s Advertising Offices, Fleet- ee 











Ee gineer Requires Position of 
KESPONSIBILITY on Government work. First-class 
B.O.T. certificate. Latest workshop practice. Good organiser ; ; 
accustomed to control e bodies of men. Experience in 
laying down factories. Public school man.—Write, Z. B. big 

c.o. Deacon's, Leadenhall-street, E.C. ll 


Epgineer, with First-class Cis 
NECTION in Swansea district, WOULD SELL for 
first-class firm on Commission. x Address, P217, En neer 
ee Norfolk-street, Strand, W.C rie 


ngineer (29), Disengaged, 
Ineligible, desires POST as Rate Fixer, Examiner, or 
similar work. Good PS ear experience and three years oil 
engines. ey soe, 1, Engineer Office, 33, Noro” 
1 


Strand, W C. 
Mee echanical Engineer, A.M. i 


M.E., 20 years’ varied experience, extensive knowledge 

of latest practice in ‘modern shops, accustomed to organising 

both male and female labour, designing, opanege 72 coni- 

mercial routine, &., DESIRES POSI1i1ON as ORKS 

MANAGER, or Kesponsible Position on ‘Munitions Fh nn 

—— 218, Engineer Office, 33, Norfolk-street, a 
8 


Mechanical Engineer (A.M. Inst. 


C.E.) with considerable Drawing-office and Shop ex- 
ee requires RE-ENGAGEMENT in RESPONSIBLE 
POSITION, Automobile work preferred.—Address, 233, 

Engineer Office, 33, Norfolk-street, Strand, W.C. P2335 B 


M echanical Engineer, Russian, 
with academic training, wide technical and ‘aia 
mercial experience in this country and on the SS 
knowledge of languages, SEEKS RESPONSIBLE POSITION 
or would accept first-class Agencies for Russia.—Address, P205, 
Engineer Office, 33, Norfolk-street, Strand, W.C P205 B 


Modern Machine Tools. —Exp ert 


ENGINEER, M.I.Mech.E., DESIRES Be as 
MANAGER in Birmingham district, to take entire control. 
Technical and commercial, wide experience in modern toois, 
including gun and shell machinery, and in methods of pro- 
duction.—Address, 115, Engineer Office, 33, Norf ‘olk-street, 

Strand, W.C. 115 B 


Practical} Man Over Military Age 
SEEKS SITUATION as Manager over Machine lacks, 
aie. &c.; or would Join Partner to Manufacture same.— 
Address, P226, Engineer Office, 33, Norfolk-street, ae Ww.c, 


ee -class Male Tracer Seeks 


OVERTIME WORK. Can put in 42 hours weekly. 
engaged on 


Pos 


























Long Ny ose Quick and accurate. Lately 
War A Certificate work ; meligible.—Address, 
Office, 33, Norfolk-street, W.C. 


‘ 

« 

ngineer Turner (34) Seeks 
responsible position as FOREMAN ; had we experi- 

ence in shell work, from 9-2in., 8in., 6in., ‘on hig) losives 

and adaptor shells; can take full charge, knowin a 

tions ; can be immediately eg ‘Address, P221, Engineer 

Office, 3: 33, Norfolk-street, Strand, W __._ aa? 


fice, $5, Norfolk-street, Strand, W-C_______ 
W anted, by Practical Man Over 
Military’ age, Situation as TRAVELLER for Small 
Tools, Steel, &c. ; could Take Cha tge of same. Fass , P225, 
Engineer Office, 33, Norfolk-street, Strand, W P225 » 


TRADE WITH KU Sar 


e e 1 
English Engineer with Good 
connection, and acting after the War as direct repr 
sentative for well-known British firm, WISHES ANOTHER to 
JOIN.—Address, giving ees of specialities, to P222, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P222 

















PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND O©O., 
Watling-street, LON. Dom, E.G. 
penn Mancheste 
26, Collingwood-street, Weenies ty: Sp 3005 


Mechanical Engineer with £5000 


DESIRES OPENING in London. Must s 
oar RE PRI and provide active duties. Soe gf WwW dearbey 
PRICE and CO., 46, Watling-street, E.C 








Foreman Wanted for Machine 


Shop. General engineering: about 20 hands; motor 
car exverience ; accustomed to repetition work in compara- 
tively small quantities. Good wages depending on experience. 
No person at present on Government work will be engag' 
Apply to nearest begect ug Exchange, mentioning “The 
Engineer” and number 210. 210 a 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paess II., Il., LXXVIIL. 

Numerical Index to Advertisements, 

Paes LXXVII. 
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A? Large | Firm of Engineers in 


HAVE: "on OPENING for a YOUTH of Good 
cation as PREMIUM PUPIL, 
the course to include both Works and Drawing-office. 
Address, 2002, Engineer Office, 33, Norfolk-st.. 0. 





Pupil —The Borough and 
terworks ineer of Leamington ‘s a VACANCY 
L.—Address, TOWN HALL. 


in his office for a PUP 1707 & 


NR 
Py ’ ’ ’ 

nst. U.4., Inst. Mech. K., B.Sc., 

and all eee. EXAMINATIONS.—Mr. G.P. 

KNOW A.M. Inst.C. ~ &c., personally PREPARES 
CANDIDATES, c cither orally or b 

of successes during t ~ Et. twatve, years. Courses can be 

sommenced at any time. Victoria-street, Westminster S S.W. 

104 zs 











(Japitalist Requires Partnership 
gar or permazient) in sound remunerative engi- 
neering Busin Principals or their solicitors only dealt 
— eaddress, ‘with full particulars, to SOLICITOR, care of 

W. Vickers and Co., Ltd., 5, Nicholas-lane, E.C. 147 c 
jill 


Epgineer Required Who 


Invest £1000-£1500 and TAKE CHARGE of Engi- 
neering side of a well-established London firm of Dairy 
ge and Manufacturers of Dairy Specialties ; turnover 

p.a. Good terms to right man. —Particulars from 
ARNOLD and CO., 76, Cannon-street, London, E.C. 160 a 


Partner, Machine Tool Trade, 


WANTED, with capitaland experience. Fi..est investi- 
gation courted. ae Address, 150, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 150 


.—Wanted, Partner 
J with about ee in Ironworks in London, or would 
SELL.— Address, , Engineer Office, 33, Norfolk-street, 
Strand, W.C. P208 c 


Wauted, a Good Second-hand 


LANCASHIRE BOILER, 22ft. long, 7ft. dia., for a 

Reng 2 pon of 100 pounds.—Full details and lowest cash 

srice, aud where to be seen, to J. DOVEY, Butts Boiler Works, 
‘orcester. 117 F 


Wanted, Good Second-hand 


PLATE BENDING ROLLS, caj able of bending to at 
least two-thirds of a circle 27in. insice diameter, and dealin 
with plates 16ft. wide, lin. thick cold, 2in. thick hot.—Ful 

icnlars and where can be inspec to J. SAMUEL 
HITE and CO., Ltd., East Cowes. 91 Fr 


Wanted to Hire, Three Portable 


rete about 50 H. Pp. (subject to inspection). State 
s per week for three months certain —Apply, CLERK to 
the G GUARDIANS, 313-519, Harrow-road, Paddington, N. 2041 


Wanted, 450-200 H.P. Triple- 


Expansion VERTICAL JET-CON DENSING aon 

=_— rope fiy- pope abd —— -hand, in first-rate order.— 

rite, giving fu rticulars and price, to Engineer Office, 
33, Novo: a W.c. — dite 202 F 


(j.uillotine Shears Required to 


cut eight feet by one inch thick of fifty tons tensile 

steel. State price, full particulars, and where may be inspected. 

= ddress, 205, Eagineer Office, 33, Norfolk-stree t, Strand, 
205 r 











artnershi 























Lancashire Boiler Wanted, 
x 8, or thereabout, for NOT LESS than 100 w.p., 
pass insurance at that cr over. as 209, Engineer Office, 

33, Norfolk-street, Strand, W 209 
ocomotive Wanted. One or 
Two good Second-hand Shunting Engiaes, standard 


t = < 18in., preferably 6-wheel coupled, 
I- 


gauge, cylinders abou 
ot less than 120 Ib. Faience ENG 


and must insure 








NEER, Austin Mo = Company, Ltd., Northfield, near 

Birmingham. 105 6 

: e ° fa hl 

Meatutubular Boilers. — Two 
BOILERS WANTED. to give about 100 to 150 H.P. 





each, 180 lb. pressure. — Full particulars and price to 
STEPHENS, SMITH and CO., Lid, Cuba-street, Millwall, 
London. 227 ¥ 
t D ’ 5 
eam ynamos.—Two Sets 


WANTED, to give about 100 K.W. each, 450 to 500 volts, 

180 Ib. steam | pre condensing. Also smailer set —Ful 

particulars and price to STEPHENS, SMITH and CU., Ltd., 
#228 F 


Cuba-street. V x a'l London. 














(Jrossley's X EK” Type Gas 
ENGINE and SUCTION PLANT, 54 b.H.P., No. 54,017; 
Crossley’s “* R” type, 23 B B.H_P., No. = — Hornsby PORT- 
ABLE % BHP. OIL ENG) ‘NE; various size Royle’s 
STEA RAPS Tangy e HOR IZONT? ALSTEAM ENGINE, 
llin x 22in. e, with conderser.—STANLEY ENGI- 
NEERING CO., Bath 1l6 6 
D. (C, Lb ighting Sets for Sale 
Pc | 3% B.H.P. (20 K.W.) Steam Turbin> 


Dynamos, De ae al type, compound wound for 110 volt 
Can be run condensing or non-condensing, any steam pressure 





Made to Government requirements, but now available for 
quick delivery. —~GREENWOUD and BATLEY, Ltd., Leed-. 
1436 
K.W. Westinghouse ALTERNATOR, coupled to 
a and Robinson Engine, 2400 volts, good con- 
ditior ; £500 
i. ‘GENERATOR, by G.E.C., £00 volts, 
rp.m. .. Low pric 
Two 50-72 K.W Coup’ led GENER ATORS, by “Arm- gies 
strong-Whitworth mp und wound, 230 volts, DC. £350 
Two 50 K.W. GENERATING SETS, consisting of 


Alley and Mefellan C Jompound Engines, Dynamos 
by Phcenix Motor Co., four pole, shunt-wound, 
220 volts, D.C. 

Combined High-speed ENGINE and GENERATOR, 
by Westinghouse Co.. on one bed-plate, 0 K 


six-pole Generator, 125 volts, 350 r. Ep m. £135 
30 H.P. GENERATOR, 360 volts, D.C - +» 150 
Two 12 H.P. Phenix’ MOTORS, four "po le, shunt- 
wound, 220 volts, D.C.,900 r.p.m., complete starters. 


and slide rails each 


JOHN F. WAKE, DARLINGTON. 


188 G 





or Sale :— 
VERTICAL ris ANING MACHINE, 
by G and A. Harvey. Planes 2Cft. by 12ft. 
In perfect order ‘ 
HORIZONTAL BORING and TAPPING MACHINE. 
Spindle, 3in. dia. 
HOR MEAS, BORING MACHINE, 
Spindle 5in. dia. 
We carry large stock 
HOLLOW SPINDLE, TURRET, also SCREW-CUTTING, 
SLIDING, ard SURFACING LATHES. 
Send us your inquiries. 


MURRAY, M’VINNIE & CO., LTD., 
Heap Orrice-MAVISBANK, GLASGOW 
Srores—MOSS ROAD, GOVAN 


*Phone—Ibrox 890. Wire— Metallic, Glasgow. 


Fors Sale, 


128 & 





Blowers—7in., 5in., and 





with ring oiling bearings, fast and loose 
oo lleys ; for ek DISPOSAL.—H. J. H. KING and — 
td., Engineers, Nailsworth, Glos. 1703 
% a 
Sale, Buckton Shaping 
MACHINE, 12in. stroke. 


e 3-cwt. Double, Self-acting, Single 
HAMMER, by Massey. 
Two a Spindle, ‘Double-geared VERTICAL DRILLING 


MACHIN 
One BENDING and STRAIGHTENING MACHINE for 
flats up to about 6 inches. 
MERY GRINDING MACHINE, by Sterne. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow, 177 4 


Standard STEAM 


One No. 2 E 


Fo Sale :— : 


5 GENERATING SETS, capacity 200 K.W., 
Engines by Willans and Robinson, cyls. 20in. and 11, 
. £ .3 oon re pas team by Electrical Co., 


ase, 60 cy: 
ON E GE BNERATING SET, 225 K.W., engine by 
Belliss and Morcom; Dynamo by J. H. Holmes and Co., 
220/240 volts, continuous current. 


ONE SPARE ARMATURE, 
ONE GENERATING SET, 125 K. w. he by 
_— one Morcom ; Dynamo 220/240 v 


or Sale, Superior Electric 
“ Balancer” GENERATiNG SET, on Belliss 
Compound Self-lubricating Engine, cou led to two ym: 
each giving 200 ampéres +h volts, and rupning at 
r, a, ; ing lendid conditio: 
RIDDELL and Cv., 40, "st. Enoch-square, Glasgow. 1734 


wo 185 B.H.P. Cross-coupled 


GAS ENGINES, by Tangyes Ltd., A he com. 
plete with Suction Plant; supplied 1910; variuble admissioy 
ery and z racticaliy new ; for immediate delivery, — 
ARRY H. GARDAM and CO.,, Ltd., Staines. TAS 6 





For Sale, Two 5-Ton Mann’s 


Pa ent STEAM TIP CART, loco, type boiler. In first- 
class ee Sree? just been thoroughly overhauled. 
Se oy J. BO Steam Wagon ineers, Westera 
ee beckham Park-road, 8.E. "Phone; New s 1808. 


PATTERNS. 


GEO. WAILES and Co., 


rw 386, EUSTON ROAD, N.W., 





ONE "SP. ARE ARMATURE. 

60 K.W.GENERATING SET, Poona age 3-crank 
anarent engine; Dynamo by Siemens, 2- 500 volts 

-COAL CUTTERS, including Jeffrey Shortwall 
and Heading Machines, also Diamond Machines, with 
spare parts. 

BOTS. RIV ven L Sun of a, 4 recital Ld., A.C. 

rotor, 500 
ONE. u NDER- ‘DRI EN ‘MURTAR MILL, 6ft. 


RAIL Way TR XVELLING JIB CRANE, swing 
jib 7ft. Gin. radi 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Fon oo eee, 867 Newcastle. 
1. Add. : * Engineer, Wakefield.” 


2017 « 
For Sale, Gas Engine (Robey 


50 nominal n. P., 19 cylinder, 30in. stroke, heavy y), 
bags, air chamber, pump, 





wheel, 6-groove wore pulley, gas 
starter, cooling tan 

Also Dowson a PRODUCING PLANT, including gas 
es furnace, gasometer, &c. £100 the lot. 

UKE and SPENCER, Ltd., Broadheath, Manchester. 161 o 


jor Sale, 


MARINE BOILER, about 10ft. long and about 11ft. 6in. 
mean dia, complete =_ fire-bars, mountings, an nd fittings ; 
—— about 80 Ib.—R. WHITE and SONS, a 
cashire. 6 


‘or Sale, Hydraulic Accumula- 
wor oy ly eons per 2 Bee inch, 80 ton weights, 9in. ram, 
t. 
HYDRA AULIC 3-THROW PUMPS, 3ft. plungers, in. stroke. 
a. a LIC WAREHOUSE LIFTS, 1 ton, 
t. b 
YDRAULIC AUTOCLAVE, 12in. ram chamber, 4ft. by 


DRAULIC — Bin. ram, 1 ton per sq. inch, 12in. 
“i oe 3ft. 








, 18in. ram, 1 ton Ring sq. inch, 20in. 
are, steam heat 
jin. ram, 1 ton per sq. inch, 2ft. 4in. 


Ss, open front, 6in. ram, 1 ton per sq. 


Mi a aayih ht, platen 
pe HYDEAU! ULic P MP, vertical, 3throw, lin. plungers, 
in. sti 

A. UNDERWOOD, 3, Queen-street, E.C. 21568 





Fo Sale, Old Parts ofa Stirling 


STEAM BOILER. Never been in use.—Fu iculars 
obtained from Messrs. TREHARNE and TR HARNE, 
Solicitors, Pentre, Glam. 1% 6 





For Sale, Une Belliss Engine, 
aie x X17in. cylinders, with 70 K.W. single phase, 50 
cycles, 2200 v0 volts, alternator.—_THOMAS JOHNSON, Prescott- 
street, Wigan. 1746 


or Sale, One “Ingersoll” 
leper “X” AIR comes. belt-driven, 
city 2637 cubic feet, air pressure 25/50 Ib. 
ae ** Ingersoll” belt-driven AIR COMPRESSOR, capacity 
285 cubic feet, 100 Ib. pressure, including steel Air Receiver. 
One Steel AIR R EIVER, 8ft. x 2ft. 6in., 1001b pressure. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 180 ¢ 


Sale, One Second-hand 


or 
F 37-Kilowatt DYNAMO, two- —_ got type, 











be It 

driven, 110 volt, speed 550r.p.m. Also ARS for 

Accumula tors, each 18in. x iSin. x 4in., inside measurements. 

Seon IGHS jOLDHAM) LIMITED, Globe ——— 
ha @ 





Fer: Sale, One Set Ship 


BENDING ROLLS, to bend — 1 
One Set Ditto, to bend plates 12ft. 6in_lon, 
Three Shipyard ANGLE oe PLANING MACHINES. 
One Davisand Primrose FRAME BRVELLING MACHINE. 
MACHIS oer ard Double BANGLE IRON SHEARING 
CH 


pyard Plate 


tape also 





Por Sale, us Riarhowant Electric 


N, 7in. outlet, ~Rys motor _— aod 


One 5 B. H P.L olts, 68 amperes. 
One a ‘Dise COAL-CUTTING MACHINE, by 
Anderson, _— and Co., 20in. high, 34in. disc, 500 volts, 


direct-current. 





RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1786 
or Sale, One /7in. Double 

Cylinder Horizontal STEAM WINCH. 

One Evan's “Cornish” STEAM PUMP, 4in. steam, Jin. 

water. 

One 4in. HAND PUMP. 

One M.I. TIPPING BUCKET, 2ft. 9in. x 2ft 9in. 

One VERTICAL BOILER, oft x 3ft., 75 lb. pressure. 
RIDDEL and CO., 40, St. rt noch-square, @ w. 1796 























For or Sale, One 45 K.W. Electric 
aed GERTIGAL E NGINE, coupl direct to Siemens 
Dynamo, 205 amperes, 220 volts, 47: 
174 6 
or Sale—One 61 B.H.P. 
— = eee VERTICAL Se eae 
NATIONAL "GAS ENGINE, r. in good co’ 
dition. —EDGAK ALLEN & CO., ut Tinperial Steel Works, 
‘ 
fer Sale, One 100 B.H.P. Semi- 
DIESEL ENGIN E, good make, for immediate delivery. 
—Apply, Li 
street, London, E.C. 223 4 
For Sale, One 150 B.H.P. 
working condition, suitable for electric lighting. Cylinder 
22in. diam. x Win. ctroke ; speed 180 revs. per minute ; very 
BERTRAMS LIMITED, Sciennes, Edinburgh. 136 6 
For Sale, One 200 H.P. Triple- 
EN eres ames Type, with extended sole-plate for carry- 
ing dynam 
175 ¢ 
‘or cmon or Hire, Electric 
from 
ENGINES t frovia to 40. aL. s 
comin ; ine delivery.—J. T. W. Ss ‘ond "SON 
Queen Victoria-street, London, E.C. Tel.: City 3938 
PLEX, 12in. steam, 8in. water, fran: fh ar single, 
14in. steam, 10in. water cylinder, Pulsometer No. BORK bone 
er 


TING oe comprising High-vressure Double- 
r.p.m 
RiDDELL and ©O., 40, St. Enoch-square, Glasgow. 
working P eomemeg _ One ra 
Sheffield. 
THK BORNEO COMPANY, lowes eg 
CROSSLEY GAS ENGINE (No. 53,276), in excellent 
heavy fiy-wheel for belt. Can be seen our works.— 
EXPANSION Willans Single-acti A nee 
RIDDELL and CO., 40, St. Enoch-square, Glasgow. 
PS, MACHINE TOOLS of eve descr! 
For Sale, Pumps, Tangye Du. 
DIMMACK and CO., 93, Hope-street, Glasgow. 





or Sale, Steam Wagon, by 
Savage, of King’s Lynn, now working on contract that 
will shortly be fi finished. In thorough working order. Boiler 
insured 200 Ib. pressure. Can be seen working. Capable of 
hankhing 8 tons valediane Low cash price for immediate sale. 
—Address, P229, Engineer Office, 
-C. 


, Norfolk-street, Strand, 
P229 ¢ 
Fer Sale, 
SET. comprising Hig’ 





a Generating 
Enclosed, Seif- lubricating, 
Vertical Belliss pes ae direct to Crompton Multi 





polar Dynamo, 340 a! res, ane direct current. 
RIDDELL and C .5 40, St. Enoch-square, Glasgow. 1764 


Good Second-hand 





For Sale, 3-Ton Electric Luco. 


CRANE, 4ft. 84in. gauge, > me. Oty a of Rodley 
» + Q 


o BARS ALL CLASSES of PATTERN: 
Pisin” or Peicts work, to drawings or sketches. ° 

Work can be carried out under customers’ personal supe 
vision. Inquiries solicited. 





— delivery.—A. UNDE ’ 
216 « 


Fors Sale, 150 H.P. 50 per. 3 


hase, 400/440 volts, 485 r.p.m. totally enclosed, forced 
ventilated Sandycroft two-speed CAsvADE MOTOR capable 
of developing 100 H.P. at r.p.m.; standard overloads at 
either s ; in bat condition, 6 ‘eonthe ——e being 
reph: by larger motor of same design, including -plate, 
slide rails, rope eer 3in., 10 fin. ropes, liquid starter, 
H.P. mins. capacity. l4le 
Apply, HULL FORGE IRON and STEEL CO., Ltd., Hull. 


HYDRAULIC PRESSES. 
eg he / beney HYDRAULIC FORGING PRESS, 45in. 
PW iso 1800-Ton HY DRAULIC FORGING PRESS, long stroke. 


together with two pumps, each 800 Ltt tons pressure 
large quantity ae "iodo ic pipes and 








Bttinds "6 ~y second-hand, low prices. 
JOHN F. WAKE, DARLIN GTOR. 





LOCOMOTIVES 


13in. Four-coupled Hunslet LOCO., copper box, 130 Ibs. w.p. 


Six-coupled Manning-Wardle LOCO., copper box, brass 

tubes, 140 Ib. w.p. 

“ es Six-coupled Manning- -Wardle LOCO., copper box, 
10in. Fears led Peckett LOCO., new box and tubes. £700. 
9in. Four-coupled LOUU., steel box, 120 1b. w 
_ Four-coupled Manning- -Wardle LOCO., copper box, 120 1b. 


Raion, 150 Ib. w.p. £375, 


all, 6in. 
, Sin. cylinders, 150 - 


Two Pat fink Kerr Stuart Li 


""3OHN F. WAKE, DARLINGTON. 


MACHINE TOOLS 
FOR SALE. 


SEND FOR OUR DECEMBER 





Ist, 1916, 
DELIVERY LIST. 
Orders subject to approval of Ministry of 


Munitions Machine Too] Department. 


THE JUDSON-JACKSON COMPANY, LTD., 
50, MARSHAM STREET, WESTMINSTER, 
LONDON, 8.W. 1729 6 


MACHINE TOOLS FOR SALE. 


a 64in. x 6ft. Bed S.S. and S.C. LATHES. Delivery 


k. 
“Bix Plain MILLING eee, tables Min. x 10in. and 
46in. x 10in. Delivery 
Six Special High speod SHELL LATHES, 4jin. belt, with 
steel gears throughout, suitable for 18- sounder and 4.$in. only, 
with Tors ormer nosing and — attachments. Delivery Two 
from stock and Two yids 
Special THREAD iLLING MACHINES, for all operations 
on shell. Delivery Two wee 
Ten 6in. x 5Sft. Gap Bed Joeged pete 8.8. and 8'c. 
LATHES. Delivery Three to Four wee 
Hea Manufacturing UNIV ERS ALMILLING MACHINE. 
Table 46in. x 13in. ; automatic feeds in all directions ; nine 
indle speeds. Delivery eight weeks from date of Ministry of 
Munitions sanction. 
Two Dozen 12in. Double-ended GRINDERS, F. and L. 
Pulleys, in stoc 
Quantity of Parkinson's Perfect VICES, new, in stock, Sin. 


— — 
YALE BLOCKS, HANGERS, COUPLINGS, 


amt SHAF INGS, in stoc 
Also SCROLL and INDEPENDENT CHUCKS. 
Two 24in. }Jaw HORTON CHUCKS, one with 


‘VERTICAL ATTACHMENTS suitable for the Denbigh 
Type Milling Machine, delivery from stock. 
MARTIN BROTHERS, 
Machine Tool Engineers, 
33 and %, BRIDGE-STREET, MANCHESTER. 
: City 3952. Telegraphic: Pedestal N8l 6 


H. Longbotham and Co., Ld., 


AVE FOR SALE, e 
Pair HORIZONTAL ENGINES, 18in. cyl. by 
b= doers Corliss valves and fiy-wheel, by Hick, Har- 


Pair “HORIZON TAL ENGINES, 1l4in. cyl. by 
=? soso St fitted with cut-off motion, fly- wheel, &€ , by 
ench an 
ONE Pair HORIZONTAL ENGINES, 13}fin. cyls. 
by 18in. stroke, oe éft. dia., by Robey and Co 
AKEFIELD. 163 6 


R. H. Longbotham wa Co., Ld., 


FOR PROMPT SALE, 


TIP WAGONS, 4ft. 8}in. gauge, side and end tip. 
Several Evans Ty SINKING PUMPS, 2lin. 
x jin. X 24in., Zlin. x 12in. x 24in., and 2lin. x 10in. x 


Two *CAPSTAN ENGINES, worm geared. 





Reversible 


Tel. 








Underdriven MORTAR MILL, 6ft. dia. pan, 
engine driven. 
Telephone : 44 Wakefield. 1256 


MORTISE GEAR WHEELS, all Sizes. Spl 3015 














IRON» STEEL» 
HEMPc WIRE: 
ROPES*CHAINS-£1:- 


SAM: DENISON <-SON.L° 
WRASIDE? LE S:+s-e: 
















CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, near SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 

Wagons Built for Cash or for Deferred Payments. 

Prices and Specificati on 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, "° 


GOYAN, GLASGOW. 
Londoa Office :—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q492 











ESTABLISHED 1861 


HARRISON & CAMM, Ld. 
Chiet Works and Offices: ROTHERHAM. 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Iron Castings, RAILWAY WAGONS 
(in Steel or Timber). 


THE GLASGOW ROLLING STOCK & PLANT WORK, 


HURST, NELSON & CO., LTD. 


Builders of RAILWAY Canerees Mie 
ELECTRIC CARS an ony ae ¢ By Ral WAY 
WA ROLLING 
Ramway Prat, Foreme, Surra 
Castixas. 


Worx, and lron and Baass 
Office an: ae MOTHERWELL 





len 
iustrated Advt. last week, page 39 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO. LTD., 


have in stock, oF in an advanced state of ge = hy? ged 
California Works, Stoke-on-Trent, a large number of 





ae One tag cer 
Si rte gi See fae 
and OO. ‘Ltd., 5 Broad St Place, E.C: ayo 608 





P, & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 
of RAILWAY WAGONS and CARR acm, 
FI an 

IDGES, and 


Manufacturers 
IRON and STEEL 8S 'SH-BOL' Fit 
other, PERMANENT WAT TERIAL, B: 
CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 

Registered Offices—108s, Cannon-street, London, E.C. 
G. R. TURNER, L” 
Manufacturers of all descriptions of 
IRON AND WOOD FRAME WAGONS 
For Home, Gelonia! £ Fore Railways. 

eS tea MATERIALS, &e. n 
Elevators, Structural W Work Rock ~j Gontings ofall descri bas 
Chist Works & Office: LANGLEY MILL, ar. NOTTINGHAM 


London Office: Sanctuary House, Westminster. 
See Illustrated Advt. first pai in each month on page 8. 


R. Y. PICKERING & CO., LTD. 


(Established 1864.) 
Builders of Railway Ca 
Makers of —_— and Ax: 
Chief Works and Offices 
WISHAW, nEaR GLASGOW. 
London Office 
3, Victoria STREET, WESTMINSEER, SW. 








es and Wagons. 
es of all kinds. 





Second- hand Copp 


everal 
ACUUM ANS for SALE.—Apply, aed 
CAMPBELL and McLEAN, Ltd., Govan, Glasgow. 137 1 


STEAM ENGINES. 


Two Hick-Hargreave Double-cylinder ENGINES ; cylinders 
32in. diameter, 36i0 stroke, Corliss valves, coupled to 
Hydraulic Pumps, four rams 3jin. diameter, two tailing rams 

1300 nt water pressure 24 tons per sq in. Price 


Modern Horizontal CROSS-COMPOUND ENGINE ier 
ward, Tyler); cylinders 16in. and 26in. diameter, 32in. stroke, 





complete governor and fiy-wheel ; pote condition 
orizontal Hick-Hargreave ENGIN NE; cylinder * 18in. 
diameter, 4in. stroke, Corliss valve gear. £250. 187 G 


JOHN F. WAKE, DARLINGTON. 


STOCK BOILERS. 





JOHN THOMPSON 


WOLVERHAMPTON. 


STEAM NAVVIES, 


10-Ton Wilson STEAM NAVVY, crane type; good condi 


tion. 
10 H.P. Ruston-Proctor STEAM NAVVY, late {ype ; 
fine machine. £700. 186 6 








JOHN F, WAKE, DARLINGTON. 








SULZER BROTHERS, 


Engineers, 
30, pomghor ST., STRAND, LONDON, W.C. 
julzer Brothers was founded in Switz- 
Branches throughout the world. 
E201 


The firm 
erjand at 1776. 
See Displayed Advt. next week. 














‘Russell’ Steel 
DOGSPIKES 
For High Class Quality and 
Practical Utility ar- Unsurpassed. 


In use throughout the world. 
Large Stocks of all sizes he held. 


JOHN G. RUSSELL, 
Clydesdale Spike Works, 
| WISHAW. SCOT! AND 


pi EXTINGUISHER 
Write sor illustrated particulars, i 


Showing how to protect Factories from Fire. 
,Pyrexe Co., Ltd. 21, ut. Queen St., London. 
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THE USE OF COKE AND COKE-BREEZE FOR 
STEAM GENERATION. 
By JOHN B. C. KERSHAW. 


Tur war has altered many old-established maxims 
in our industrial and economic life, and amongst the 
time-honoured beliefs that have been thrown over- 
board is the idea that coke and coke-breeze are unsuit- 
able fuels for steam generation. The difficulties of 
burning coke or coke-breeze in the ordinary type of 
boiler furnace, provided only with natural chimney 
draught, had, of course, something to do with the 
existence of this idea. Every different type of fuel, 
however, requires special conditions for its complete 
combustion under steam boilers with efficient use of 
the heat generated. The fact that coke and coke- 
breeze could not be burned satisfactorily in furnaces 
designed and primarily intended for the combustion of 
bituminous coal was no proof that they could not 
be completely burned with high efficiencies under 
proper conditions, namely, those suited for fuels high 
in ash and fixed carbon, but low in their percentage 
of volatile matter. 

The more careful study of the problems of fuel 
combustion in recent years has shown that practically 
every variety and type of combustible material can 
be burned, and its heat value converted into the 
thermal energy of steam, provided that the com- 
hbustible matter exceeds 65 per cent., and that the 
furnace is correctly designed and the air supply 
properly distributed and proportioned to the needs 
of the fuel. Materials which have for many years 
been regarded as waste trade products are now being 
impressed into the service of the steam producer, and 
the combustion of coke and coke-breeze is in reality 
a much simpler problem than the burning of ‘* towns’ 
refuse,” or of “* bagasse ’ and other vegetable wastes 
for power purposes. But the technical side of the 
problem is only ore aspect of it, and the relative 
price of coal and coke in the past has also had much 
to do with the neglect of the latter as a fuel for steam 
boilers. The war has led to a considerable increase 
in the demand and in the price paid for coal, while the 
production of coke has been enormously increased, 
owing to the great demand for benzol, toluol, and 
other valuable by-products of the distillation of coal. 
In many coal and coke-producing districts therefore 
the price of coke and coke-breeze has remained steady 
or has actually fallen, while that of coal has increased, 
and the relative values of coal and coke have been 
altered in favour of the latter fuel. It is highly 
probable that this altered economic relationship will 
continue after the war is over, for the increase in the 
labour charges of mines and railways is likely to be 
permanent, and coal will remain at its present high 
level of cost for many years to come. The following 
data and information concerning the use of coke and 
coke-breeze for steam raising should therefore prove 
of more than passing value, since the conditions 
which favour the cheaper fuel are likely to continue 
in this and other countries after peace is declared, 
and the nations of Europe are once more free to 
devote themselves more closely to the affairs of 
commerce and industry. 

The Chemical Constitution and Calorific Value of 
Coke ard Coke-breeze.—Coke, of course, represents 
the non-volatile portion of ordinary coal after this 
has been subjected to heat in the absence of air, and 
it may be regarded therefore as containing only the 
fixed carbon and the mineral matter, or ash, of the 
original fuel. Nearly all forms of coke contain, how- 
ever, a small amount, varying from 1.0 up to 5.0 per 
cent. of volatile matter, due to the incompleteness of 
the coking process ; the percentage being lowest in 
the hard cokes produced by the high temperature 
ovens for blast furnace work. The soft porous cokes 
obtained by low temperature distillation, as, for 
example, “‘ coalite,’’ contain, on the other hand, from 
5 to 10 per cent. of volatile matter, and do not come 
within the scope of the present article. Coke-breeze 
represents the screenings from the lump coke after 
this has been drawn from the retorts and has been 
quenched by water and crushed to the various sizes 
required for the market. It contains as a general 
rule a higher percentage of ash and moisture than the 
lump coke from which it has been obtained. From 
the steam raisers’ point of view, therefore, the chief 
impurities of these forms of fuel are the moisture 
and ash. 

The Moisture in Coke and its Effect upon Combustion. 
—Both coke and coke-breeze contain considerable 
percentages of mechanically held moisture, due to 
their physical structure and to the methods of cooling 
adopted in their manufacture by quenching with 
cold water. Contracts for either form of fuel should 
therefore specify a limit of 6 per cent. for the allow- 
able amount of this impurity. The disadvantage of 
using coke or coke-breeze with higher. percentages of 
moisture than 6 per cent. is that this water has all 
to be converted into steam and driven off before the 
coke can be ignited, and since it escapes in the form 
of aqueous vapour with the waste gases, it carries off 
a large amount of latent heat which cannot be re- 
covered even in the economisers. Experimental 
steam-raising trials of coke and coke-breeze contain- 
ing varying degrees of moisture, by the Buenos Aires 
Tramway Power Station, proved that a 10 per cent. 
rise in moisture caused a 24 per cent. increase in the 


fuel bill, 





The Ash in Coke —The ash in coke and coke-breeze 
varies greatly, since it represents all the mineral 
matter of the original fuel in a more concentrated 
form, and if this original fuel has been a bituminous 
slack, or coal of poor quality, the ash percentage in 
the coke or coke-breeze may rise to 20 or even 30 per 
cent. Lump coke of good quality, however, should 
not contain more than 6 to 10 per cent. of ash, and 
contracts should have the latter limit inserted as the 
maximum allowable percentage. Coke-breeze will 
naturally contain a higher percentage of ash, and up 
to 20 per cent. may be expected to occur in the deli- 
veries of this form of fuel. Should this limit be 
exceeded, the breeze should be rejected, for a fuel 
containing over 20 per cent. ash, and over 10 per 
cent. moisture, will not yield much heat of practical 
value for power purposes when burned under steam 
boilers. The following are typical analyses of 
coke-breeze, with figures for the gross and net 
calorific values, as determined by laboratory methods. 
It may be noted here that the calorimeter determina- 
tions of coke and coke-breeze will always yield con- 
siderably higher values than can be obtained in 
practice, owing to the fact that they are tested in the 
dry state. The necessary deduction that must be 
made for the heat lost in drying the fuel is shown in 
column 4 below, and is arrived at by calculating the 
thermal units required to convert into steam the 
water contained in one pound of the fuel as fired. 


Tests of Coke-breeze. 


Losses | Calorific Value. 


| through _ 
No. Per cent. | Percent. Per cent. moisture 
moisture. ash. volatile. in Net, Gross, 


B.T.U.’s.| B.T.U.’s} B.T.U.’s 


| 


1 19.43 22.16 4.07 | 2468 9053 11,521 
2 16.92 21.16 2.50 | 1751 9743 11,494 
3 12.50 26.62 5.63 1493 9695 11,188 








The Conditions of Combustion and Forms of Grate 
Required.—The above analyses prove that coke and 
coke-breeze contain larger amounts of moisture and 
ash than ordinary coal, and that the percentage of 
fixed carbon in the combustible portion of the fuel, 
when allowance is made for this high ash percentage, 
approaches that of anthracite. The conditions 
required for the successful combustion and utilisation 
of the heat generated by coke and coke-breeze are 
therefore similar to those obtaining with anthracite 
fuel, and are :—(l1) Artificial or forced draught ; 
(2) close approximation of the heat absorbing surface 
to the glowing mass of fuel, and (3) facilities for dealing 
with the large amount of clinker and ash. As the 
volume of hydrocarbon gas given off by the fuel is 
comparatively small, the need for large combustion 
spaces and for the supply of secondary air is non- 
existent, the conversion of the carbon into carbon- 
dioxide gas occurring chiefly on the bars of the 
grate. 

For these reasons the marine, Lancashire, or Cornish 
type of boiler is more suitable than the water-tube 
boiler for burning coke and coke-breeze, and very 
little adaptation of the ordinary internally fired 
boiler furnace is required to fit it for use with the 
new fuel. 

If it be desired to burn the coke or breeze on some 
form of mechanical stoker under a water-tube boiler 
it is necessary to mix it with ordinary fuel. In the 
last section of this article some figures are given 
showing the economy of this method of burning. 

The maximum proportion of eoke which can be 
burned in this way, however, is 50 per cent., and where 
it is necessary or desirable to exceed this proportion 
the grate and conditions of draught must be altered 
to meet the new requirements. For use either alone 
or mixed with bituminous coal the coke must be 
broken to small lump size—say, lin. to 1}in. eubes— 
by special cutters, and a fire-bed of not more than 
6in. to 8in. thickness should be maintained. 

When burning a mixture of coal and coke, or coal 
and breeze, it is very important that the fuel should 
be well mixed, and in the case of lump fuel that the 
cubes should be similar in size. A method of burning 
the mixed fuels on chain grate stokers which is stated 
to have given good results, is to fit an additional 
hopper to the front of the stoker, by means of which 
a layer of small crushed coke or breeze is fed on to 
the chain grate before the ordinary fuel comes down 
upon it from the hopper above. The grate then 
travels forward with two layers of fuel upon it, the 
coke below and the bituminous above—and_ the 
proportionate depth of these two layers can be 
varied by altering the relative speeds at which the 
two hoppers deliver their fuel on to the grate. 

Since coke is not readily ignited except by contact 
with glowing carbon, the fires must be started with 
ordinary bituminous coal, and when the volatile 
gases have distilled off, and only red-hot embers 
remain on the grate bars, the firing with coke can 
commence. 

No hydrocarbon gases are evolved from coke on 
heating ; the air admission is therefore entirely from 
below the grate, and all openings and grids by which 
secondary air has been admitted above the fuel or 
behind the bridge should be closed. As coke occupies 
twice the space of ordinary coal, weight for weight, 
and its calorific value is some 10 per cent. less, it 





follows that rather more than twice the bulk of coke 
must be burned on the same grate area in order to 
obtain the same evaporative effect. This rate of 
combustion demands in most cases closed ashpits and 
foreed draught. 

If breeze and lump coke are being burned together, 
it is well to have transverse bars instead of longitudinal 
ones, since these check the liability of the fine ash 
from the breeze to be carried away into the side flues 
of the boiler. When transverse bars are used in the 
furnace, however, they must be bedded at the ends 
where they approach the boiler plates in some 
refractory cement, otherwise ‘ blow-pipe”’ action 
may occur at these points and the plates suffer 
injury. 

As regards the rate of combustion possible with 
coke, when a good natural chimney draught exists, 
the rate of burning can be raised to 15 lb. or 20 Ib. 
per square foot of grate area per hour. With forced 
draught, the rate can be increased to 30 lb. per square 
foot per hour. A grate area of 33 square feet—that 
of the ordinary 7ft. diameter Lancashire boiler—will 
thus suffice to burn 990 lb. of coke per hour, and 
assuming that 8 lb. of water are evaporated per pound 
of coke, the evaporative effect will be 7920 lb. of 
water per hour. 

When coke-breeze or coke ash containing over 
30 per cent. of incombustible matter is to be burned, 
some form of external furnace of the Dutch oven type 
becomes necessary for its complete combustion, and 
in this case the advantages offered by the internal 
fire-boxes of the marine and Lancashire type of 
boiler are lost. Foreed draught will still be necessary 
to burn the fuel, and the radiant heat from the furnace 
can be utilised by means of hollow walls for heating 
the air before it is drawn into.the fan or steam jet— 
but the heat of the gases issuing from this type of 
furnace can be best utilised in the water-tube type of 
boiler. Under-feed stokers are sometimes used with 
this type of furnace—but as the proportion of ash in 
the fuel rises, the difficulty of obtaining anything like 
complete combustion of the carbonaceous matter 
with mechanical stokers increases. 

With either type of furnace, when hand-fired, great 
care is required to avoid accidents from back-firing 
or from explosions in the boiler flues, due to the 
accumulation of carbon monoxide gas, when the 
draught is cut off for cleaning and clinkering the fires. 
In order to minimise the danger from these causes 
the following precautions may be taken :—(1) Swivel 
dampers should be substituted in the side flues for 
vertical drop dampers, and these should be worked 
with link rods and a lever from the boiler front—also 
the side flues should be inspected and cleaned fre- 
quently, to prevent any blockage of flue dust or soot 
at the foot of the swivel dampers. (2) An excessive 
depth of fuel bed is contributory to the accumulation 
of explosive gases in the flues at such times, and a 
depth of 10in. should never be exceeded. (3) The 
safety plugs inserted in the ends of the flue walls 
should not be blocked by heavy iron tools or 
implements, but should have a free egress if explosions 
should occur in the flues. 

Since the temperatures attained locally in furnaces 
fired entirely with coke or breeze under forced 
draught are much higher than in ordinary coal-fired 
furnaces, some trouble also may be experienced by 
burning away and failure of the fire bars. If this 
occurs the admission of steam to the ashpit under the 
grates may be the only practical remedy, unless some 
system of water cooling be adopted. If steam jets 
are used for creating the draught, this danger is 
already provided for—but where fan draught is 
employed, a steam supply pipe to each closed ashpit 
is desirable for use when required. 

The correct regulation of the air supply to coke- 
fired boilers and furnaces is not more difficult than 
that to coal-fired furnaces, but there is no smoke to 
warn the firemen when the air supply is deficient—and 
with both types of fuel constant testing of the waste 
gases is an essential of good management and of higa 
efficiencies. 

Under scientific management, however, it is 
possible to obtain a higher average percentage of CO, 
in the waste gases with coke than with ordinary 
bituminous coal, and this means that the chimney 
losses of heat in the exit gas are reduced considerably 
and that a higher efficiency is obtained from the 
fuel. 

The further advantage of smokelessness is, of 
course, a considerable one, especially in those 
industrial centres where the smoke inspector is active, 
for under no conditions of neglect can coke-fired 
boilers and furnaces produce black smoke. 

Actual Results Obtained with Coke and Coke-breeze 
Firing.—1.—-A small electrical supply station in the 
North of England has been employing a mixture of 
slack and coke-breeze in equal proportions upon 
a chain-grate stoker, with a water-tube boiler, 
successfully for some months. 

The slack costs 16s. 6d. per ton, delivered at the 
generating station, while coke-breeze from the local 
gasworks can be obtained at the generating station 
at a cost of only 6s. Id. per ton. The average pricé 
of the mixed fuel per ton as charged into the hoppers 
of the chain-grate stoker is therefore Ils. 3}d. per 
ton. The day load at this station is taken by a 
Diesel oil engine, and the boiler is only worked at 
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night, from dusk to midnight. The results obtained 
with the two fuels are tabulated below :— 


Mixed fuel. 


Slack alone. 


. Nov. 13, 1914 ‘Oct. 10, 1916 
Four hours Four hours 


Date of test ne 
Duration of test ; 
Calorific value of dry fuel i in 'B. Th. 





units. ~ 13,168 12,178 
Price per ton delivered in the w works) 16s. 6d. lls. 34d. 
Moisture in fuel : 7.68 p.c. 10.09 p.c. 
Pounds of fuel used 4027 Ib. 4704 Ib. 
Pounds of water ev aporated . --| 31,531 Ib. 30,800 Ib. 
Water evaporated el pound offuell 7.83 Ib. 6.55 Ib 
Draught .. din. jin, 
Cost of eva aporating | 1000 ) gallons 0 of 

water .. s. 54d. 7s. 9d. 


This shows a saving in fuel costs of Is. 8d. per 
1000 gallons of water evaporated, or 18 per cent. 
in favour of the mixed fuel. It is noteworthy that 
the draught was the same in both tests, and that 
the total output of steam was only slightly less 
with the coke-breeze mixture. 


II.—The engineers of the Buenos Aires tramway 
power station have made a large-scale trial of coke 
and coke-breeze for firing their boilers, and have 
allowed Messrs. Beatty and Smith to publich the 
results obtained, in the paper named below.* Ten 
thousand tons of coke were burned during the trial, 
containing on the average 13.5 per cent. ash and 
13 per cent. moisture. The following are the average 
results obtained from the fuel :— 

Water evaporated per pound of fuel .. 5.7 lb. 

Water evaporated per seein of fuel from 

and at 212 deg. Fah. ‘ “ 

Fuel used per kilowatt-hour 

Boiler efficiency “ S's . 

As the cost of the coke is not given, the comparative 
costs of firing with coal and coke cannot be calculated, 
and in this respect the results are not so useful as 
those given in the preceding table. The best results 
at Buenos Aires were obtained with a large delivery 
of coke that contained only 6 per cent. moisture. 
This gave an evaporative effect of 7.9 lb. of water 
from and at 212 deg. Fah. per pound of fuel, during 
trials extending over one month, corresponding to a 
boiler efficiency of 62 per cent. 

When the moisture in the coke rose to 20 per cent. 
the boiler efficiency fell off to 58.6 per cent. As 
already stated, a 10 per cent. rise in the moisture 
contents of the coke burned at this station caused 
a 24 per cent. increase in the weight of fuel used, 
for not only had more coke to be handled to obtain 
the same amount of combustible, but a greater portion 
of the heat generated was employed in evaporating 
the water. 


IlI.—The chief engineer and fuel expert of the 
London Coke Committee, in a paper read before 
the London District Gas Association, gave the 
results of comparative tests made with coal and 
coke firing on two Cornish boilers, in February of 
last year.t The tests were made in London, 
which accounts for the fact that the relative prices 
of coal and coke-breeze are much higher than in 
Test I., and that the saving effected by the use of 
the cheaper fuel rises to 34 per cent The substitu- 
tion of forced draught for natural draught, and the 
maintenance of a high CO, average would no doubt 
account for the marked increase in the efficiency of 
the boilers when worked with coke and coke-breeze. 


57.6 per cent. 


Fuel Test, February, 1916. 


Gas coke and 








Fuel tested Bituminous Gas coke 
coal. coke breeze. 
System of draught .. Natural Blowers Blowers 
draught 
Cost per ton delivered 25s. 25s. 17s. 6d. 
Duration of trial, hrs. 6.50 7.25 7.66 
Type of boilers (two) Cornish Cornish Cornish 
Total grate area, sq. 
‘ ft. . ne eet 58 58 58 
mount of fuel used, | — or {| 4200 coke, 
ounds . j $720 1500 {| 4200 breeze 
Fuel burned per sq. ft. 
grate area per hour, 
pounds .. 16.1 16.1 | 7.1 
Water ev aporated, 
pounds (actual) 45,950 65,600 | 59.200 
Water from and at 
212 deg. Fah. per | 
pound of fuel ; 7.74 9.80 7.99 
Cost per 1000 gallons 
evaporated .. .. 14s, 5d. lls. 8d. | 9s. 5d. 
Per cent. CO, Not taken 16.0 16.25 
Net working effici- 
ency of plant 70.72 p.e. 85 p.c. | 80.9 p.c. 
Financial saving effec- 
ted by adopting 
coke fuel and forced 
draught. pao - 19 p.« 34 p.c. 


| 
} | 


The author exhibited at this meeting models of 
the steam jet forced draught apparatus used in 
these tests, and stated that the steam used for the 
jets did not exceed 3 per cent. of that generated. 
He emphasised the fact that the heat generated 
by coke is chiefly utilised as radiant heat in the boiler, 
and that, for this reason, the fire-box heating surface 
was the chief factor in steam production. 
on American railways, where coke- 


The tendency 
stoked, was being employed 


breeze, mechanically 


* Electrical Review (New York), April ‘th, 1916. 
+ The Gas World, April 1st, 1916 








for steaming purposes was, he stated, to increase 
the area of the fire-box heating surface, and to 
diminish that of the tubes. Reliable tests had 
proved that one square foot of fire-box heating 
surface, when exposed to direct radiation from burning 
coke, will evaporate five times as much water as one 
square foot of tube surface. Stationary boiler 
designers would do well to note this fact. 

IV.—German Tests with Coke and Coke-breeze.— 
In the year 1910 a Commission was appointed by 
one of the leading German Societies of Mining Engi- 
neers to investigate the utilisation of low-grade 
fuels, and the reports issued by this commission 
have been published from time to time in the German 
mining journal, Gluckauf. Some of the figures and 
results obtained by this Commission with coke and 
coke-breeze will now be quoted :— 

Two evaporative tests were carried out on August 
2nd and 3rd, 1910, with the ‘‘ Praesto”’ and 
“ Kridlo”’ systems of firing, at the Consolidation 
Mine, near Dortmund, with coke-breeze or ashes 
from the quenching plate, containing 24 per cent. 
ash, 15 per cent. moisture, and 4.5 per cent. volatile 
matter. The boiler with which this test was made 
was one of a battery of six Alban type of water-tube 
boilers, with a grate surface of 3 square metres 
(32 square feet), and a heating surface of 129.6 square 
metres (1393 square feet). The fuel used cost at the 
mine only Is. 8d. per ton. Each test lasted eight 
hours, and after deducting the steam used for the 
steam jets, the tests proved that the evaporation 
per pound of fuel had been 3.03 Ib. in one case and 
3.3 lb. in the other. These results show, on compari- 
son with those obtained with a similar fuel burned 
under the same conditions under a Lancashire boiler, 
that the water-tube type of boiler is not so suitable 
as the other for use with a fuel so low in volatile 
matter, thus confirming what was said on this sub- 
ject in the introduction. 

Further tests made with a similar fuel, and the same 
systems of firing, were made on August 25th, 26th, 
and 3lst, 1910, on one of the installation of ten 
Lancashire boilers at the Ludwig Mine, Westphalia. 
The coke-breeze in this case contained 10 per cent. 
volatile matter. The grate area was 2.96 square 
metres (31 square feet), the heating surface was 
93.4 square metres (1003 square feet), and the 
forced draught was obtained from an electrically- 
driven fan, which supplied air under pressure to the 
ashpit of each boiler furnace. The results of three 
tests showed that 5.2 lb., 4.90 lb., and 4.64 Ib. 
respectively of water had been evaporated per pound 
of fuel burnt, and that the cost of evaporating, after 
allowing for all running and fixed charges, had been 
from 3s. 3d. to 3s. 5d., or a mean of 3s. 4d. per 1000 
gallons of water. 

Some figures obtained by the same Commission 
at the Achenbach Mine, with coke and coke-breeze, 
burned by aid of the Wilton apparatus for producing 
forced draught, will now be given :—Three steam 
jets were used to force the air into the furance, and 
a special form of distributing box was employed to 
carry the air up through the furnace bars into the 
bed of burning fuel. The steam jets were not 
employed continuously, but were closed for about 
one-fourth of the time when the fires were being 
cleaned, or fresh fuel was being charged. A separate 
test was made of the steam required to produce the 
blast, by allowing a similar steam jet to blow through 
a cooling worm, and by weighing the water condensed. 
This amounted to 74.3 kilos. per hour for the first 
test, and to 86.5 kilos. per hour for the second test, 
and represented ahout 3 per cent. of the steam pro- 
duction of the boiler. Comparative tests were made 
in September and November, 1912, with the natural 
draught and forced draught systems, and the follow- 
ing are the more important average figures obtained 
in the four trials, the test in each case lasting eight 
hours :-— 








Natural Forced 
draught. a. 
Cost of fuel per ‘ton eel, | eee is, 7d. 
Water evaporated per pound of fuel ..| 4.08 Ib. 4.99 lb. 
Water evaporated per sq. ft. of grate area 
per hour --, 20.50 Ib. | 36.70 Ib. 
Cost of evaporating 1000 gallons of water 3s. 8d. 3s. Lhd. 
Boiler efficiency --| 52.4 p.c. | 65.8 p.c. 





The special feature of these German tests is the 
low charge for the fuel used, and, consequently, the 
very economical figure for the cost of evaporating 
1000 gallons of water, namely, 3s. 14d. to 3s. 8d., as 
compared with 7s. 9d., the lowest cost for the English 
returns. When comparing the figures, however, 
we must note that the German tests were made at 
the mines or coke ovens, with fuel which would have 
otherwise been wasted, and that the charge made for 
it to the boilers was merely a nominal one. With 
coke-breeze at the same cost, the English figures 
for the cost of evaporating 1000 gallons of water 
would prove equally striking. 

In ooncluding this article on the use of coke and 
coke-breeze for steam-raising purposes, reference 
may be made to the fact that the Minister of Munitions 
is urging that new uses for coke should be found, 
since the extension of by-product coke ovens has led 
to a great increase in the production, and accumula- 
tions of the fuel have in some cases oceurred. The 
two most favourable openings for the utilisation -of 





| : : : 
coke are on railways and in factories for power 


purposes, and it is significant that both in Germany 
and America the use of coke and coke-breeze in both 
of these directions is extending very rapidly. 








THE WAR AND AMERICAN RAILWAYS. 


Ir is interesting to note the effect of the war on the 
railways of the United States. The immediate result 
of the outbreak of hostilities, as evidenced by the ratio 
between the net operating incomes and the gross 
revenue, was a slight improvement as compared with 
the preceding year. The rates in the fiscal year ended 
June 30th, 1914, was 23.13percent. For the succeeding 
year, which included the first eleven months of the 
war, the ratio was 24.77. But the year 1913-14 was 
bad ; in fact, matters had been getting worse and 
worse each year, as may be gauged by the following 
figures :—In the year 1906-1907 the ratio was 29.35 
per cent.; in 1910-11 it fell to 27.55 per cent., and in 
1911-12 to 26.56 per cent. The year 1914-15, there- 
fore, did not show as satisfactory results as did the year 
but one before it by 1.79 per cent. The year ending 
on June 30th last, that is to say, the fiscal year 
1915-16, exhibited quite an extraordinary different 
state of affairs, for the ratio between the net operating 
income and the gross revenue suddenly jumped up to 
30.12 per cent., or 5.35 per cent. more than in 1914-15 
and 6.99 per cent. more than in 1913-14. Described 
in another way, the ratio of gross operating expenses, 
including taxes, to gross income was 69.88 per cent., 
a figure which had only been approached once in the 
preceding ten years, namely, in 1908-09, when the 
ratio was 69.86 per cent. These two years were, 
however, very unlike in other ways, for whereas in 
1908-09 the gross revenue was, in round numbers, 
2,443,000,000 dols., in 1915-16 it was 3,508,529,950 
dols., a difference of no less than upwards of 
1,065,000,000 dols., or over 43} per cent. Nor was 
there a proportionate increase in mileage to explain 
this enormous increase in earnings, for whereas in 
1908-09 the mileage in service was roughly 233,000, 
in 1915-16 it had only grown to 258,988, or an increase 
of only just over 11 per cent. in the seven years. 
Even as compared with the year 1914-15 the increase 
was over 18 per cent., while the mileage increase was 
only just over one-half of one per cent. To give one 
further example of the enormous nature of the in- 
crease, it may be said that, whereas during 1914-15 
each mile of line earned 11,564 dols., during 1915-16 
each mile earned 13,546 dols., an increase of very 
nearly 20 per cent. The increase in revenue is all the 
more noticeable from the fact that, during the eight 
years 1907-15, the total revenues of all the railways 
of the United States only increased 15 per cent., or 
an average of just under 2 per cent. per year, while, for 
the single year 1915-16, there was, as we have shown, 
a totally abnormal growth of 18 per cent. 

If, however, the year was phenomenal in the matter 
of revenue—as was not to be wondered at when it is 
considered that during it the value of the national 
exports was very nearly double that of 1914, the 
actual figures being 4,334,000,000 dols. and 
2,364,000,000 dols. respectively—it was also a year 
in which numerous other records were broken. It 
was to be expected, of course, that there would be 
an increase in operating expenses, but its size was not 
anticipated. The total operating expenses in 1914-15 
were 2,101,328,000 dols. In 1915-16 they were 
2,299,623,225 dols.—an increase of just under 9} per 
cent. It would be extremely interesting to know 
what the difference in train mileage and ton mileage 
was in the two years, but at present these figures are 
not in our possession. The operating expenses were, 
as a fact, higher than they had ever been before. 
They were higher by 683 million dollars—or nearly 
£135,000,000—t han they had been in the year 1908-9, 
which was the year mentioned above as having a 
slightly better ratio of operating expenses to gross 
revenue than 1915-16. Probably, however, the most 
noteworthy record is that attained by the income 
from the carriage of goods. The gross revenue from 
this source reached the huge sum of 2,488,679,793 
dols., or nearly £497,750,000. This figure in itself 
was greater than the total revenue from all sources 
in the year 1908-9, and showed an increase of 
438,283,793 dols., or over £87,650,000, as compared 
with the year 1914-15. It is, in fact, the highest 
revenue from “ freight ’’ which has ever been earned 
on American railways, and it represents 70.93 per 
cent. of the total revenue. The year having the next 
highest percentage was 1906—07, when the percentage 
was 70.44, but the total freight revenue of that year 
was only 1,823,652,000 dols. These are figures of 
which it is well-nigh impossible to grasp the signifi- 
cance. Some idea of the actual financial results of 
the year’s working may, however, be obtained from 
the fact that after paying over £30,000,000 in taxes 
the railways of the United States earned as an average 
6.05 per cent. on a capitalisation of 67, 400 dols.— 
say, £13,480—per mile. This, it may be said, com- 
pares with 4.28 per cent. in 1914-15, 4.22 per cent. 
in 1913-14, and 5.02 per cent. in 1912-13. It is, 
moreover, higher than it had been in any of the pre? 
ceding ten years, the nearest to it being in 1906-07, 
when 5.74 per cent. were earned. 

In spite, however, of the phenomenal state of 
affairs, it is curious that the working expenses should 
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still have borne such a high ratio to the total revenue. 
Actually, and leaving out the question of taxes for 
the moment, the ratio was 65.54 per cent. in the year 
‘1915-16. ‘Taxes brought it up to the figure given 
above, 69.88 per cent. This is only 0.12 per cent. 
below what is regarded in the United States as ‘‘ the 
line of safety.” In this connection it may be 
remarked that, owing to a panic followed by a shrink- 
age in revenues in 1907, a perjpd of retrenchment set 
in. The operating expenses were actually less in 
1908-09 than in 1907-08. Gradually, however, they 
mounted, until in 1913-14 they had risen by more 
than 32§ per cent. In the year 1907—08 the ratio of 
expenses to income was 69.67; in 1913-14 it was 
72.22 per cent. Including taxes these figures would 
have respectively been about 734 and 77 per cent., 
and they indicate a by no means satisfactory condition 
of affairs. It has required a totally abnormal increase 
in receipts which amounted to over £106,000,000 as 
compared with the preceding year, and which was the 
result of a year of unexampled national prosperity, 
to bring about a condition of affairs which may be 
considered reasonably healthy. It would appear, 
however, not to be a condition which may be regarded 
as likely to endure. It seems hardly likely that if, 
during a year in which they were called upon to 
transport an absolutely unprecedented traflic of raw 
materials and manufactured products, the railways of 
the United States could only just manage to keep the 
ratio of working expenses to gross revenue under 70 
per cent., they will improve on this figure when the 
pressure due to war conditions is relieved. Judging 
from what has been happening for a number of years 
now. -ever since 1908-09, in fact— it would not be 
surprising to find that instead of improvement there 
will be a deterioration unless some drastic steps are 
taken. It is known that the calls made upon them 
have strained the resources of the railways to the 
utmost limit, so that locomotives and wagons must 
have been working at an efficiency relatively high as 
compared with pre-war conditions. This efliciency 
was not, possibly, as high as it would have been had 
there not been very considerable congestion at sea- 
hoard and other termini; but from the revenue 
figures it is evident that it must have been higher than 
it had ever been before, since there had not been time 
to provide much additional rolling stock. Nor is it 
probable that the possibility of extra rolling stock 
heing required had been foreseen. Hence it appears 
that though each unit of plant must have been earning 
more than it had ever done before, and more than it 
could probably earn under any but purely abnormal 
conditions, the railways of the United States were 
only, during the year 1915-16, able to keep their 
working expenses just under 70 per cent. of the total 
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THE PROPOSED RHONE-RHINE CANAL. 


(From our Swiss Correspondent.) 


Apout seven years ago there was formed an 
Association Suisse pour la Navigation Intérieure, 
which in course of time developed into the Syndicat 
Suisse pour I’ Etude de la Voie Navigable du Rhin au 
Rhone, in other words, into an association for study- 
ing the feasibility of constructing an internal navigable 
waterway from Geneva to the German town of 
Coblenz on the Rhine, with a prolongation from 
Geneva to the mouth of the Rhone, near Marseilles. 
This has been a cherished project of Swiss engineers 
and commercial men for some time past. The idea 
originated in French Switzerland, but speedily 
gained adherents in the German-speaking cantons. 
The proposed inland waterway would first follow the 
Lake of Geneva, then the canal of Entreroches, then 
the Lakes of Neuchatel and Bienne, the distance 
hetween which is but small, and finally the river Aare, 
which enters the Rhine at Coblenz. 

This is the plan stated in the barest outline. In 
detail what must be done is to canalise the Rhone 
from the French frontier to the Lake of Geneva, 
including the four locks of Pougny, Chaney, La Plaine, 
and Chevres. From the power station of Chevres a 
canal is to be constructed, vid Vernier and Cointrin, 
and north of the Grand Saconnex and Chambesy, to 
the Lake of Geneva. This canal, which would be 
live kilometres in length, would avoid the various 
obstructions which would have to be encountered if 
that part of the Rhone were utilised which runs 
through the city of Geneva. There is, I may say, 
another plan for constructing a canal on the opposite 
side of the town, entering the lake on its eastern shore. 
For the construction of the canals to connect the 
Lakes of Geneva and Neuchatel and of Neuchatel and 
Bienne, and for the canalisation of the river Aare, 
detailed plans have already been worked out, in 
particular by two French-Swiss engineers, and also 
exact calculations, specifying the amount which the 
realisation of such a project would cost, and the 
profits which might be expected from it. It is 
calculated, for instance, that Switzerland would be 
saved thereby 13,000,000f. (£520,000) annually in 
freight alone. It is therefore confidently hoped that 
the Confederation and the cantons will be interested 
in the undertaking, not merely to the extent of 
subsidising it and guaranteeing interest on capital, 
but as partners in the company to be formed. The 
Government—or Confederation—it is proposed, 





should be the proprietor of the whole concern, but 


should farm out the actual management of it to a 
company under its control. The existing plans and 
specifications, with the estimates of cost and profits, 
belonging to the Swiss Society for the Study of the 
Rhone-Rhine Canal, are to be purchased for the sum 
which they have cost the society, that is, £6000. 
The construction of the canal would occupy, it is 
expected, five years, and would be superintended by 
a committee. On completion of the undertaking this 
committee would give place to a board, which would 
be under a department of the Swiss Home Secretary’s 
Office. 

There is one highly important condition for the 
success of any such project as the Rhone-Rhine 
canal, which would undoubtedly render Switzerland 
economically much more independent of Germany, 
and that is whether the French will agree to improve 
the navigation of the Rhone from the Swiss frontier 
to its mouth. 
of the Swiss-Rhone-Rhine Navigation Association 
visited Lyons in order to induce the Comité Franco- 
Suisse du Haut Rhone to interest itself in their pro- 
jects. Last spring the chairman of the Swiss Rhone- 
Rhine Navigation Association, M. Autran, of Geneva, 
also went to Lyons to confer with Senator Herriot, 
the Mayor, as to the appointment of a French com- 
mission, the business of which would be to inquire 
thoroughly into the canalisation of the Rhone from 
Lyons to the Swiss frontier. All that was asked for 
the time being was that such navigation as had 
formerly existed should be re-established, and that 
everything possible should be done to encourage the 
navigation of the river in order to prove the desira- 


A little more than a year ago delegates | 


Bordeaux, and 1922 tons from Havre, or, in round 
| numbers, 2500 tons daily, which would constitute the 
| cargoes of six tugs of 450 tons burden. Had she her 
| navigable inland waterway these goods could he 
| mostly unloaded in Marseilles and Cette, and con- 
| veyed thence to Switzerland on Swiss tugs, and thus 
|no trouble would be experienced owing to lack of 
rolling stock, which during the war has caused constant 
delay in the Swiss receiving their goods ordered. 
| The Rhone-Rhine canal, moreover, would make 
| Switzerland no longer so dependent upon Germany 
' for her coal—an advantage which can only be realised 
| by those who have closely followed Swiss internal 

politics since the outset of the war. But the most 
| potent argument advanced in favour of river naviga- 
| tion is that Switzerland would thereby be enabled 
| to obtain her raw materials more easily and cheaply. 

There is another plan which finds advocates among 
certain Swiss, and that is the project for Rhine- 
Danube navigation, vid the Lake of Constance, 
which would probably benefit Germany and Austria 
at least as much as Switzerland, if not more. Sup- 
| posing both plans to be carried out simultaneously , 
however, then the Rhine-Danube canal would com- 
plete, as it were, the Rhone-Rhine canal, and would 
not be a danger to Swiss economic independence. 

Indeed, it might then be that the country would 

become, in its plains and valleys at all events, the 

dockyard of Europe rather than its playground. 

This, of course, is on the assumption that after the 

war there is a great demand for cheap water carriage, 

which is probable, since railway carriage charges are 
scarcely likely to be lowered, and may even be raised. 
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“THe Encincer” 


ROUTE OF THE PROPOSED RHONE-RHINE CANAL 


bility of canalising it. 


is never undertaken except by the Government, and 
in no circumstances by private associations. As soon 
as circumstances permitted he promised that the 


chambers of commerce interested would approach | 


the French Minister of Public Works to ask that the 
necessary investigations should be undertaken. ‘This, 
however, is considered by the Swiss as not very 
encouraging, since in 1909 the French Minister of 
Public Works let it be known that nothing was to be 
done in order to further international traffic on the 
Upper Rhone. 
occurred that the Swiss hope that a different view of 
the question will now be taken by the French 
authorities. 

Another important matter connected with a 
navigable waterway from the Rhone to the Rhine was 
suggested to the Swiss Syndicate by Serbia’s acquisition 
of a so-called “‘ Free zone’ in the Greek harbour of 
Salonika, for the purpose of better ensuring her 
supplies. The Swiss Syndicate is now wondering 
whether it may not be possible for Switzerland, which 
during this war has felt more and more painfully her 
isolation from the sea, to obtain free zones in the ports 
of Lyons, Marseilles, Cette, Mannheim, Rotterdam, 
and other places. Switzerland would then, she hopes, 
be able to secure that her carrying trade as far as the 
sea was done in her own boats and under her own flag, 
and not under any foreign ensign. She would be 


able, in these so-called free zones, to repair her own | 


tugs and boats, and altogether be in a wholly different 
position as regards the world. In normal times 


Switzerland receives every month 75,000 tons of 
goods from Cette and Marseilles, 1350 tons from 


Unfortunately, however, in | 
France, as Senator Herriot pointed out, such work | 


But since 1909 so many changes have | 


There is a portion of the Rhone in French territory, 
between the Swiss frontier and Seyssel, where it flows 
through a narrow gorge, which would at first glance 
appear to be extremely difficult to render navigable. 
As a matter of fact, however, this is not the case, for 
at Génissiat, between Seyssel and Bellegarde, a dam 
could be built to confine the Rhone waters in a single 
reach as far as Chancy at the Swiss frontier. At the 
same time 200,000 horse-power—water power——would 
be made available for electrical purposes, and already 
several requests have been made for acquiring this 
source of wealth. 

The neutralisation of the Rhine is another question 
|agitating certain circles in Switzerland. It had 
| already been sanctioned 101 years ago by the Treaty 
/of Vienna, and Germany, by closing this river to 
| international navigation at the outset of the war. 
| inflicted a serious wrong upon the port of Basle, thus 
| giving one more proof of her fidelity to the doctrine 

of necessity knowing no law. Asa result of Germany’s 
| action the question of the neutralisation of the Rhine 
| will have to be settled after the war, and in such a 
| manner that she will never again be able to treat any 
| conventions .relating thereto as “scraps of paper.” 
|The neutralisation of the Rhine for navigation 
| purposes, in fact, or more accurately, the neutralisa- 
| tion of navigation on the Rhine, ought to be, as a well- 
| known Swiss financial writer in the Gazette de Lausanne 
| has stated, Switzerland’s chief aim at the peace 
| congress, whenever that may be held. As for the 
Allies, he says, their chief care should be to ensure the 
| economic neutrality of the Rhine Valley, which, in 
| his opinion, is the sole guarantee for the permanence 
|of the peace of Europe. Maumann’s now famous 
‘book ‘‘Central Europe” was not ostensibly but 
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practically largely directed against the plans with 
which the Germans credit the Allies, of politically 
neutralising certain territories in the Rhine Valley. 
Now this neutralisation of the Rhine Valley would 
oblige Germany, as Swiss commercial men clearly 
perceive, to do exactly what she is most averse from 
doing ; that is to say, she would be obliged to pay high 
prices for what she produces, which hitherto has not 
been the case, since the receipts from dumping always 
sufficed to pay the cost of German industrial expan- 
sion. But with the Rhine Valley economically 
neutralised, German protectionism would be abolished, 
and it is on German protectionism that German 
armaments have been built up. 

What may seem therefore mere questions chiefly 
affecting Switzerland herself, such as the Rhine- 
Rhone canal, and the neutralisation of navigation on 
the Rhine, are in reality much wider issues. with an 
effect upon Europe in general, and consequently upon 
the Allies. 

The neutralisation of navigation upon the Rhine, 
moreover, is directly connected with the economic 
neutralisation of the whole Rhine Valley, a question 
which Swiss financial and commercial experts, viewing 
the European situation from the heart of Europe, 
consider of such paramount importance for the future 
peace of the world. ‘The German Empire, they urge, 
will not really feel the effects and losses of the war 
except on condition of the Rhine Valley being econo- 
mically neutralised. Furthermore, unless the econo- 
mic union of the Allies be as close as would have been 
that of Central Europe, had Central Europe been a 
fact, then all the economic resolutions of the Paris 
Conference would be impossible to put in practice. 
This, at any rate, is the view of not unfriendly Swiss 
experts. 

It is pointed out that the present time, when the 
labour of interned soldiers, 20,000 in number, is 
available in Switzerland, would be a good opportunity 
for beginning work upon the Rhone-Rhine canal. 
Not all the 20,000 men, of course, are in a fit state for 
such work, but probably 12,000 at least, and it might 
be even more, would be capable of doing it. It is not 
labour which requires much preliminary or special 
knowledge, and is very much healthier than factory 
or any indoor occupation, while the majority of the 
men would be glad to earn something. and no longer 
be kept in complete or partial idleness. 








THE RATHO DISASTER. 


THE serious railway accident of the 3rd inst., at Queens- 
ferry Junction, Ratho, on the North British Railway, 
was inquired into by Colonel Pringle on behalf of the 
Board of Trade, on Wednesday of last week. The 
proceedings were prefaced by an expression of sympathy 
by the inspector on behalf of the President of the Board 
of Trade, and by the general manager of the railway 
eompany on behalf of the chairman and directors. Grate- 
ful anpreciation of the help rendered at the accident was 
alsc tendered. 

John Philp, the signalman of Queensferry Junction, 
said that the collision occurred at 4.36 p.m. The 4.19 
from Dalmeny was offered to him by Ratho Lower station 
at 4,28, and he accepted it under the ** warning arrange- 
ment.” It consisted of an engine with tender and four 
coaches, and came to a stand on the down branch line 
opposite his box at 4.25. There was no fixed signal 
for entering on to the down branch connection, and he 
hand-signalled the driver forward and took the tablet 
from him through the west window of the signal box. 
Philp told the driver that he was clear of the catch points* 
and was far enough. He intended to keep him there 
until the express passed, but did not tell the driver so. 
There was no fixed signal to hold him. His intention was 
to keep him there until the express had passed and then 
cross the engine to the up line. One of the enginemen, 
however, uncoupled the engine from the coaches and it 
eame towards the facing points in the down line. He 
did not see the engine uncoupled ; it was always done, 
but the men wait for instructions to go round. He gave 
no instruction on this occasion. When Philp saw what 
had happened, which he did directly the engine started, 
he threw his down signals to danger against the express, 
rushed to the west window where his hand lamp was 
and blew his whistle as hard as possible to attract the 
attention of the driver of the light engine. There was 
a high wind and the engine was tender first. When he 
blew his whistle the engine was already two engine- 
lengths past the box. He had spoken to the driver out 
of the window, but he did not say “ stand where you are ;” 
it was customary for them to stand. He gave no signal, 
either by hand or lamp or word of mouth, for the engine 
to move. The movement in question was made twice 
a day, and he always gave a signal with a hand lamp and 
a shout ; in daylight by a hand signal. Philp had lowered 
the signals for the express at 4.31. He saw it coming 
and at that moment the light engine was just about the 
facing points. The express entered the section from 
Gogar, 2 miles 38 chains distant, at 4.33. The weather was 
stormy, with wind and rain; there was no snow. Up 
to December 3lst, the 4.19 from Dalmeny used to run 
through to Edinburgh. On January Ist, when the train 
ran no further than Ratho, the light engine ran round 
at 4.39, and on January 2nd at 4.48. He had been 
working these trains in this way as long as he could 
remember, and that went back 22 years. When he first 
went to the box he was shown that way. It did not 
occur to him, that the working was not correct ; he never 
had cause for any feeling in his mind that it was not 
right. There were two other men employed at the box 
and they did the very same thing; if they had had a 





(* The catch points are in the dows branch at the single line junc- 
tion, i.c., behind the train.—Ep, THE E.) 





fright or two they might have thought about it. The 
station-master at Ratho was his superior, and visited | 
the box pretty often. Asked by Colonel Pringle the 
direct question ; “* Did you know that working on the 
facing road on an express main line without signals was 
wrong ?”” Philp replied ** Yes ! it is wrong in principle.” 

The driver of the express, not being able to be present, 
his fireman, James Hislop, said that they had clear signals 
from Edinburgh to Gogar, but after passing the latter 
station up to the scene of the accident he was engaged 
in firing, and could say nothing as to the position of 
the distant and home signals at Queensferry Junction. 
His first intimation of anything being wrong was hearing 
the driver remark “What is that?’ and then the 
collision occurred, and he was buried in coal. The usual 
speed through Ratho was between 40 and 50 miles per 
hour. 

Archibald Hodge, the guard of the Dalmeny train, 
said that he had been working on the branch for 26 years. 
On the afternoon in question they ran up to Queensferry 
Junction and the train came to a stand alongside the 
signal box. He closed all the windows of the carriages 
and went to reverse the tail lamp. He afterwards saw 
the engine uncoupled and then heard the smash. He did 
not see any red light shown from the signal box, but he 
heard some whistling, which he understood came from the 
signalman. He expected the whistling was to stop 
the light engine. The smash was after the whistling. 
He was well acquainted with the working at Queensferry 
Junction, and it had always been the practice to run 
into the down loop. There was no fixed signal, and 
he had never made any objection to the method of 
working. 

William Hopkins, locomotive inspector, Cowlairs, who 
was a passenger by the express, said that after the collision 
he went to the engine and found the driver and fireman 
buried in coal. The regulator was open. He had known 
the driver for forty years, and considered him a steady. 
reliable man, and a good observant driver. 

David Preston, the train booking boy at Queensferry 
Junction, testified that when the Dalmeny train arrived 
at the box the signalman said, to the driver, ** That's far 
enough, you are past the catch points.”” He did not 
say anything about starting again until the driver got 
an order to move. Preston saw one of the men get off 
the footplate to uncouple the engine; he went between 
from thesignal-box side and came out on the other side. 
He did not know whether it was the driver or fireman. 
The next thing he saw was the signalman getting his lamp 
and whistle, and throwing up the main line signals. 
That would be immediately afterwards. This was the 
usual way of running the engine round, and he had never 
seen an engine stand behind the signal-box. 

George Dunn Ord, the station-master at Ratho, said 
that he was at the Lower station when he heard of the 
accident, and proceeded to Queensferry Junction at once. 
The working there was as it had been since before he 
became the station-master at Ratho, six years ago. 
He did not draw the attention of the superintendent 
of the line to the fact that the operations were made 
under hand signals; he regarded them as being made 
within station limits. ; 

David Urquhart, district inspector, said that the place 
was in his district. He had known this method of working 
for 25 or 26 years; he had acted as relief signaliman at 
Queensferry Junction and performed this operation 
himself. Mr. Stemp, operating superintendent of the 
line, here said that the loop was not signalled nor trapped, 
and he could not defend the method of operation for one 
moment, to which observation Colonel Pringle remarked 
that it was clear that the signalman was never found 
fault with by tho station-master, nor the station-master 
by the inspector, and, from what he heard, the higher 
officials were not aware what was going on. Subsequently, 
Mr. Stemp stated that a new system of working was now 
in operation ; he put a stop to the old practice on the night 
of the accident. 

George Young, the guard of the express, was the last 
witness. He said that the weight of the train was 294 tons. 
There were two sets of tools and fire extinguishing 
apparatus on the train. 

The inquiry was adjourned until the driver and fireman 
of the light engine could attend. Colonel Pringle said that 
he, personally, should not hold the driver of the express 
responsible. 








REFRACTORY MATERIALS. 
Ivy may be recalled that a meeting of makers 
and users of refractory materials was held in the 


Chemistry Theatre of the University of Manchester on 
Wednesday, December 13th, Mr. A. Cliff (Stamford) being 
in the chair. Practically all the important manufacturing 
centres had representatives present. 1t was considered 
to be very desirable to form a technical society of some 
kind to emphasise the manufacturers’ side, and to develop 
a close relationship with’the users in the various industries, 
so that all might work together in harmony for the general 
good. After some discussion it was arranged to form a 
special section of the Ceramic Society, a body long estab- 
lished at Stoke-on-Trent, the range of activities of which 
includes refractory materials. The new section is to 
work independently of the parent association as regards 
electing its own ofticers and managing its own meetings 
in the different centres. A Provisional Committee was 
appointed to meet at Newcastle-on-Tyne on Wednesday, 
December 20th, in order to formulate a scheme for the 
election of officers, to consider what modifications of 
the rules of the Cera:nic Society were necessary to 
suit the requirements of the special refractory section, 
and also to appoint a place for the next general moeting 
of the section. 

At the Newcastle meeting it was arranged to hold the 
next general meeting of the section at Leeds early this 
year, when a paper on “The Spalling of Magnesite 
Bricks ”’ will be read by Dr. J. W. Mellor, of Stoke-on- 
Trent.. : 
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THE UNITED STATES NAVY. 


THE annual report of the Secretary of the United 
States Navy is interesting and, happily, is less marked 
with political hyperbole than preceding reports by Mr. 
Daniels. Manifestly, the democratic administration has 
had to recognise the inevitableness of national prepared - 
ness, and loose talk abgut “naval holidays,”’ ** disarma- 
ment,” and universal kinship has been silenced. 
The grim war in Europe has brought home to every 
really patriotic and serious-minded American the 
need of urgent steps in the direction of national 
security, and instead of shouting brotherly love from 
the housetops Mr. Daniels now acknowledges the 
compelling demand for a large and steadily growing 
navy. Inasmuch as the Democrats will surely be in 
power, at least in the executive branch of the Govern- 
ment, until 1921, Mr. Daniels confidently proclaims 
the potential strength of the American Navy at the 
end of Mr. Wilson’s second term as follows, these 
ships to be completed and in commission then :— 

Battleships, first line 
Battle-cruisers .. 0 .. 
Battleships, second line 
y Peart cruisers 


Scout cruisers 13 
Cruisers, first-class 5 
Cruisers, second-class 3 
Cruisers, third-class .. Iv 
Destroyers ..  .. 10s 
Fleet submarines Iz 
Coast submarines 130 
Monitors = 6 
CGiumboats 1s 
Supply ships 4 
Fuel ships 15 
Teemeports .5 55 se we 5 
Tenders to torpedo vessels 6 
Special types . es x 

” 


Ammunition ships 


This is something of an array, but, as a matter of 
fact, many of the vessels enumerated will have 
precious little military value by 1921, and mainly 
because of the lessons taught during the present 
world war. However, the list is principally for 
American consumption, and possibly will appear 
quite sufficient for the nation’s security in the eyes of 
a considerable band of pacifists. The one significant 
feature of importance is the substantial agreement to 
a three-year building programme-—a_ democratic 
concession to a popular campaign waged on behalf of 
some sort of proper and conhsistent upbuilding of the 
naval forces. ‘Treating of the subject in a general 
way, Mr. Daniels has this to say about the authorised 
and the prospective naval increase :— 


Lhe preparation of the design of each separate type forms a 
distinct problem, and requires the concentrated etforts of the 
stafis of the Bureaus of Construction and Repair, Steam Engi- 
neering, and Ordnance. The three-year building programme 
as adopted by Congress, included fifteen separate and distinct 
classes of vessels, of which ten were finally directed in the 
Appropriation Act to be laid down as soon as practicable. 
These included many more different designs than have ever 
been prepared before in any one year. . . . As several types 
ot vessels of the programme are novel in our service, and as 
experience so far m the Kuropean war has indicated the desir- 
ability of urging development of former types along certain 
lines, the designs this year have involved an unusual number of 
new and, in many cases, difficult problems. 

Particular attention has been devoted to improvement of 
the protection of capital ships against under-water torpedo 
attack. The prosecution of experimental investigations alony 
this line have continued during the year, and have indicated 
so far that the conclusions reached in connection with the 
designs of battleships 43 and 44 were sound, and that the 
protection under water of our new battleships is markedly 
superior to that of any previous battleships in any navy. 

The new battleships will carry 1éin. guns instead of 14in., 
as carried by previous United States battleships. The war 
seems to have impressed upon practically all the combatants 
the desirability of increasing the calibre of their main battery 
guns, and although not all the officers of the United States 
Navy are convinced that this is a necessary development, it 1s 
believed that the vast majority are in line with the recommen- 
dation of the General Board, approved by the department, for 
the adoption of the 16in. gun. 


Mr. Daniels then touches upon the new battle- 
cruisers which are dealt with and illustrated in this 


issue. 
THK BULLDING PROGRAMME. 


Mr. Daniels gives the following particulars about 
the building of new ships :— 


With regard to the number and types of ships for which L 
recommended appropriations at the approaching session of 
Congress, I felt myself bound by the Act of Congress, fixing a 
three-year programme. I theretore recommend as the building 
programme for the fiscal year 1918 the following :— 

Number and Type of Vessel. 

3 battleships. 
1 battle-cruiser. 
3 scout cruisers. 

15 torpedo-boat destroyers. 
4 fleet submarines. 

14 coast submarines. 
1 fleet submarine tender. 
1 destroyer tender. 

42 

The navy yards are not yet prepared to add materially to the 
facilities for construction. The private yards have obtained 
more contracts for merchant ships in the past year than in « 
long period, and their facilities for pagers: Barre. for the navy 
are limited. Moreover, the revival in shipbuilding and the biz 
naval programme of the fiscal year 1916 have about taxed 
their capacity. In addition, the number of skilled men in the. 
shipbuilding industry has not grown with the increased demand, 
and the demand for materials of all kinds has caused a rise in 
price and a delay in delivery. It will tax the Government and 
private yards, even after new facilities are provided, to build the 
ships recommended for the fiscal year 1918 aud complete those 
heretofore authorised. The General Beard recommends a 
larger programme than is contained in ay estimates. There 
are two reasons why my estimates, made before the report of 
the General Board had come to me, do not. embrace a larger 
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building programme. The first is that Congress at its last 
session fixed a specific three-year programme for the construc- 
tion of 156 ships, and appropriated money to begin work on 
66, leaving 90 to be commenced during the coming two years. 
My recommendation is to begin on approximately one-half of 
the 90 in the fiscal year 1918, leaving the other half to be 
appropriated for in the naval bill for the fiscal year 1919. The 
total estimates for the fiscal year 1918 are very large, necessitated 
by the programme already adopted, and I have not felt it my 
duty to advise the imerease that the large number of ships 
proposed by the General Board would fequire. There is another 
and an impelling reason——the private and public yards cannot, 
unless they abandon building merchant vessels, build a larger 
programme than I have recommended. 

It is unquestionably true that substantial economies 
have been effected in the manufacturing departments 
of the American navy yards—the natural conse- 
quence of the business methods introduced prior to 
Mr. Daniels taking office. The naval officers respon- 
sible for these departments have responded to their 
opportunities, and there is the keenest sort of rivalry 
among the various naval stations to increase industrial 
efficiency in every way possible. Some instances 
are cited in the Secretary’s annual report for 1916. 

Not only have the various navy yards vied with one 
another in their efforts to reduce costs, and to increase 
volume of output, but the competition has been 
decidedly keen between the navy yards or naval 
stations and private establishments engaged in 
similar work. ‘The following extract from the Secre- 
tary’s report gives some interesting figures ou this 
subject. 

TORPEDOES. 
F At the torpedo station, by doubling the number of men 
employed, we have increased the output of torpedoes and other 
like material 400 per cent., and we are now making these tor- 
pedoes at 25 per cent. less than we can buy them. By installing 
our own plant for the recovery of waste metals at Portsmouth, 
we have reclaimed 1,937,784 lb. of copper and brass, which 
would otherwise have been sold for junk, and the yards during 
the same period have used over 4,000,000 Ib. of scrap metal 
in place of new metal. This represents @ saving in the purchase 
of 6,000,000 Ib. of new metal at a time when copper and brass 
are at the highest point they have ever reached. 
SAVING IN ARIZONA’S CONSTRUCTION. 

Che construction of the Arizona at the New York Navy Yard 
demonstrated that there has been an increase of efficiency in 
new construction at that yard. The actual cost of the Arizona 
as compared with that of the New York and Florida, the preced- 
ing battleships built at the New York yard, was much less, 
notwithstanding the present strenuous condition due to the 
yreat war in Europe, which has increased all expenses for material 
and labour in shipbuilding in this country. The actual saving 
as reported by Capt. G. KE. Burd, industrial manager of the 
New York yard, in the construction of the Arizona was 
678,239.82 dols., but due to the searcity of labour it was neces- 
sary to pay 133,729.95 in bonuses for overtime work, which 
would not have been required in ordinary times. Without the 
payment of these bonuses the saving would have been 811,969.77 
dols. The comparison of the cost per ton of the Florida, New 
York, and Arizona is illuminating. ‘The cost per ton for build- 
ing the Florida was 286 dols., the New York 233.53 dols., and 
the Arizona 210.62 dols. That this decrease in cost per ton 
was made, notwithstanding the considerable increase in wages 
and cost of material, and increasing number of expensive appli- 
ances installed in new ships, demonstrates the wisdom of order- 
ing the construction of this ship at the New York Navy Yard, 

ORDNANCE. 


Under the Bureau of Ordnance, the work of the 
past year, to use the language of Mr. Daniels, ** has 
been characterised by originality and invention.” 
The Bureau designed a new torpedo which is thought 
to be a substantial advance towards the ideal—the 
aim being to secure simplification of manufacture, 
easier repair of injured parts, and the quicker adjust- 
ment of new devices. Furthermore, this new design 
is the property of the United States Government, 
and only in its minor features will the torpedo contain 
parts for which royalties must be paid. Formerly, 
only one private concern in the United States manu- 
factured torpedoes for the navy, and the fleet’s 
entire supply then came from that source. Now 
torpedoes are being built at the torpedo station at 
Newport, Rhode Island, and at the Naval Gun Fac- 
tory in Washington, D.C. It is said that the Govern- 
ment-built torpedoes are considerably cheaper. 

The Navy Department is quite satisfied that it is 
a wise thing to employ the triple gun turret, and this 
conclusion has been reached after the trials of the 
main armaments of the super-dreadnoughts Penn- 
sylvania, Nevada, and Oklahoma. The principal 
advantages of this system of gun installation lie in a 
decrease of weight of armour for a given number of 
guns, together with convenience of emplacement from 
a structural standpoint. Regarding the power of the 
heavy guns for the first line battle craft, Mr. Daniels 
says : 

Last year a I6in, 45-calibre gun was proved, with excellent 
results, and guns of this type are to constitute the main battery 
of the four battleships appropriated for in the 1917 Bill. How- 
ever, with a view to still further increasing the power of guns of 
this calibre, we have designed and are constructing one of still 
greater chamber capacity and greater length. If this gun 
tulfils our expectations, similar guns will be constructed for the 
1918 battleships. 

_Regarding actual results at target practice with the 
big guns now in commission, Mr. Daniels seems much 
encouraged by the work of the American battle fleet. 
To use his own words :-— 

The feeling of apprehension over national preparedness, more 
or less well defined, which has been aroused in the minds of 
the American people as a result of the European war, has 
extended to the matter of target practice. In viewsof this it is 
gratifying to be able to state, not in any spirit of boasting, but 
merely as an expression of steel-cold fact, that the American 
navy has not only equalled, but in battle target practice has 


actually excelled the best records believed to have been made 
'n recent European naval battles, This is proven by the scores 
aie in the winter practice at Guantanamo in February and 
March, in which all ships, at a mean battle range, averaged 11 

rT cent. of hits. The dreadnought class of battleships, at a 
ong battle rango, averaged 7 per cent. of hits, and at ® mean 





battle range this same class of ships averaged 2] per cent. of hits, 





The foregoing results are, undoubtedly, very good, 
but they do not quite justify Mr. Daniels’ complacent 
assumption, for the records were made under con- 
ditions totally dissimilar to those of actual conflict, 
where retaliation, the stunning effects of neighbouring 
death and demolition are apt to be somewhat dis- 
tracting, to say the least. 

Our space is far too limited to take up the questions 
of personnel, as discussed by the Secretary. These 
are matters of unquestioned importance and interest, 
but the British Navy is working these problems out 
in the very best of schools, the fleet in time of war. 
There is an economic matter, too, upon which Mr. 
Daniels dwells, and that is the necessity of a national 
conservation of oil fields for the sake of ensuring an 
adequate supply in the future for the American navy. 
It is a wonder to foreigners that the United States 
authorities have waited so long to bring this question 
to a legislative issue, considering what the American 
navy and American marine engineers have done 
towards making the oil-burning ship a success. 

The Bureau of Ordnance has made during the past 
year some instructive tests in order to determine the 
effect of deepening the rifle grooves on the length of 
life of 4in. guns. The grooves of one of these guns 
were successively deepened twice, increasing the 
depth the first time by 50 per cent., and then tinally 
doubling the original depth. The results of these 
experiments were satisfactory, and indicate the 
advantage of providing deeper grooves in all naval 
guns. ‘lhe Bureau has also ascertained that the life 
of American naval guns has been underestimated. 
Helpful experiments have been made looking to a 
reduction of erosion. In the matter of gun-mounts, 
a suggestive departure is under trial for some of the 
lighter, rapid fire pieces. For instance, a new design 
of 4in. twin mount, for destroyers, has been com- 
pleted, and the installation has so far stood the tests 
very well indeed. Regarding the smokeless powder 
in service, the Chief ot the Bureau of Ordnance has 
the following to say :— 

The recora of the stabilised powders continues excellent. 
With but two or thes exceptions, all the unstabilised powders 
in service afloat have been replaced by stabilised powders. 
The unstabilised powders so withdrawn continue to form an 
important part of the war reserve of powder, especially for the 
olaer guns. As a large proportion of these powders are still o1 
very good stability, it will undoubtedly be several years betore 
they are all finally withdrawn from issue. 

A large amount of work has been done in re-proving and 
correcting the weight of charge of powders, which were tound 
to have been proved originally under non-standard con- 
ditions. This work has now been nearly completed for ail 
service powders afloat, with the result that ships having two 
or more indexeg on board for a given calibre may rest assured 
that their powders will “ shoot together.” 


The Bureau of Ordnance has had something of a 
problem in providing the fleet with its quota of fire- 
control and optical instruments. ‘To a large extent 
the difficulty has been due to the scarcity ot suitable 
optical glass. Great strides, however, have been 
made in the course of the past year by various 
American manufacturers, and these concerns are now 
producing glass of desired qualities, and in sufficient 
quantities, to meet the service demand. Range- 
finding instruments have likewise received a great 
deal of attention, because of the ranges at which 
battles upon the seas have been fought since the 
outbreak of hostilities, and American manufacturers 
have been forging ahead in this field with much 
success. 

Many experiments have been made at the Naval 
Proving Grounds, with a view to preventing the. 
sticking of primers in their seats. During the past 
year much trouble was experienced in the fleet from 
this cause. The torpedo station and the proving 
ground have co-operated in ascertaining wherein the 
fault lay with a view to correction. The design has 
been improved, and the material changed, and it is 
believed that these faults have now been remedied. 

STEAM ENGINEERING. 

The report of the Chief of the Bureau of Steam 
Engineering is, unfortunately, an exceedingly brief 
one, although the Bureau’s experience during the past 
year has been unquestionably full of much interesting 
and valuable results. Under its cognisance comes the 
entire question of electrical installations, and about 
the only item of importance disclosed in this field is 
the fact that the American service is probably not yet 
satisfied as to the best type of storage battery for 
submarines. The explosion of a battery in sub- 
marine E2 led to exhaustive tests at the New York 
Navy Yard, and the facts developed will no doubt 
have a decided bearing upon the batteries to be used 
in future designs. It seems that four vessels are to 
receive new propelling engines. These craft are of 
fairly recent construction. They are the battleship 
North Dakota, the scout cruiser Salem, and the 
destroyer Henley, built by the Fore River Ship- 
building Company, and equipped with Curtis tur- 
bines, and the destroyer Mayrant, built by William 
Cramp and Sons, and equipped with Zoelly turbines. 

The battleships Colorado, Maryland, Washington, 
aud West Virginia last authorised, are to have a 
displacement of 32,000 tons, and a speed of 21 knots. 
Each ship will carry eight 16in. guns, in four turrets, 
twenty-two 5in. guns, and four 3in. anti-aircraft guns. 
These vessels will have a large cruising radius. The 
scout cruisers will have displacements of 7100 tons, 
and a maximum speed of 35 knots an hour. They 
will be armed with eight 6in. guns, two 3in anti- 





aircraft guns, and carry two twin torpedo} tubes. 
They will have besides a complete equipment for 
carrying, launching, and operating four hydro-aero- 
planes. The torpedo-boat destroyers, capable of an 
unusually large cruising radius for vessels of their 
class, will have displacements of 1185 tons, and, at 
full speed, will do 35,knots an hour. Their armaments 
are to consist of four 4in. guns, two anti-aircraft guns, 
and four triple torpedo tubes. 

The battle-cruisers are designed for a displacement 
of about 34,800 tons. They will make 35 knots an 
hour, and will have an over-all length of 850ft. Their 
armaments will consist, each, of ten 14in. 50 calibre 
guns in four turrets, eighteen 5in. rapid-fire guns, 
four 3in. anti-aircraft guns, four submerged torpedo 
tubes, and four above-water torpedo tubes, for firing 
the largest size torpedoes. Their high-powered 
electric propelling machinery is to be protected by 
efficient vertical and horizontal armour. ; 

Regarding submarines the report of the Chief of 
the Bureau of Construction and Repair says :-— 

A further step has been made this year in the direction of 
preparing complete designs of submarines in the department. 
Last year a design of fleet submarine was prepared and issued to 
bidders, but ne bids were received on this design. This year, 
however, the Naval Bill contemplated the inclusion of three 
submarines of about 800 tons, this being the size recommended 
strongly by the commander of the submarine force. The design 
of one of these vessels is being prepared complete in the Depart- 
ment, and it is the intention to build this vessel from these 
designs in a navy yard. The other two 800-ton submarines 
are to be designed and built complete by outside contractors. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


Ar a meeting of the above society, held on Saturday 
last, a paper—or rather the first part of a paper—on the 
‘** Development of the Manufacture of Steel Castings,”’ 
was read by the author, Mr. Ernest F. Lange, M.I. Mech.E., 
A.M. Inst. C.E. The first part was subdivided into two 
sections, namely, (1) Crucible steel processes and (2) Besse- 
mer steel processes. In the first section the author traced 
the history of the crucible processes of manufacture from 
Reaumur’s early writings and experiments up to the 
present, dealing incidentally with Huntsman’s discovery 
of cast steel, the Siemens regenerative crucible steel 
furnace, “‘ Mitis”’ steel castings, the modern coke-fired 
furnace, and Krupp’s steel foundry. In the second section 
the author traced the development of the Bessemer steel 
processes. The Walrand and Robert converters were de- 
scribed, and the author compared the features of the 
former with the Tropenas converter, which to-day is the 
most extensively used. Referring to the Walrand- 
Légenisel process the author said that the most important 
claim for it was that it enabled the production of hot fluid 
metal to be achieved on a smaller scale than any known 
method, other than by crucibles. Jt was mentioned in 
this respect that there is in use in Paris a }-ton converter 
giving a perfectiy hot fluid steel with the Walrand method 
of ferro-silicon superheating. The author concluded this 
section of the paper with a description of the Stock oil- 
fired converter. He said that in no country had the small 
converter process for the manufacture of steel castings had 
a greater development than in Belgium, although at first 
glance there were no obvious reasons why that should be 
so. The fact remained that, before the war, the Belgian 
foundries were able to import hematite from this country, 
to convert it into steel castings, and to undersell the 
British foundries in their own markets. 

As a result of careful study of the Belgian steel casting 
industry, by personal observation and inquiries in that 
country itself, Mr. Lange came to the following conclusions 
as regards the causes that led to its success :—(1) The 
excellent organisation and equipment of the steel foundries. 
(2) The suitability of the small converter for making small 
and medium weight castings, as shown by the fact that the 
output of steel castings in Belgium has quadrupled itself 
in the last twelve years. (3) The advantage of no artificial 
restraint of the production on the part of the trade unions, 
i.c., the advantage of working piecework instead of day 
work. (4) The fact that small converter castings require 
smaller casting heads and runners than with the open- 
hearth process. (5) The castings require less annealing, 
and (6) the Belgians have an abundance of cheap natural 
moulding sand, particularly suitable for the small con- 
verter process. 











VACANCIES IN THE OFFICERS’ TRAINING CoRPs.—Men suitable 
to be trained as officers, whose exemptions are about to expire, 
and young men about to reach military age, are advised that 
there are now vacancies in the Inns of Court Officers’ Training 
Corps. Applicants should call without delay for a personal 
interview with the Selection Board at No. 10, Stone-buildings, 
Lincoln’s Inn, London, W.C., any day except Saturdays, 
between the hours of 10 a.m. and 4 p.m. No appointment is 
necessary. 

LecturRES ON THE SraPLE TRADES OF THE EMPIRE.—A 
course of public lectures has been arranged by the London 
School of Economics and Political Science (University of 
London) on ** The Staple Trades of the Empire,” in furtherance 
of the aims of the Imperial Studies Cammittee of the University 
of London, and we are requested to draw the attention of busi- 
ness men engaged in the trades to the lectures as affording them 
an opportunity of considering the vital importance to the 
Empire and the Allies of the work which is being carried on. 
On Friday, February 2nd, at 5 p.m., Mr. Arthur Steel-Maitland, 
Under-Secretary of State for the Colonies, will open the course 
with a lecture on ‘“ Oils and Fats in the British Empire,” at 
which Mr. John Hodge, Minister of Labour, will take the chair. 
The subsequent lectures will be as follows :—February 9th, at 
5 p.m.; ‘‘ Metals as the Base of Imperial Strength,’ by Mr. 
Octavius Charles Beale, Chairman of the Chamber of Commerce, 
Sydney, N.S.W.; February 16th, at 5 p.m., “The Cotton 
Resources of the Empire,”’ by Professor John A. Todd ; February 
23rd, at 5 p.m., ‘“ The Importance of Imperial Wool,”’ by Mr. 
Eldred F, Hitchcock, of the Raw Materials Branch, War-oftice, 
when the Prime Minister of New Zealand will take the chair. 
March 2nd, at 8 p.m., ‘‘ The Wheat Supply of Great Britain,’’ 
by Mr. Hugh Rathbone, with Sir Henry Rew, K.C.B., in the 
chair. Tickets for the course may be obtained free of charge 
on application to the Secretary, London School of Economics,. 
Clare Market, W.C, 
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EIGHTEENTH CENTURY COLLIERY PUMPING 
ENGINE. 

IN these days of high speeds and pressures and 
correspondingly heavy depreciation -of machinery it 
is both instructive and interesting, occasionally, to 
compare modern plant with the earlier efforts of our 
forefathers. ‘The colliery industry being one of great 


antiquity, affords special opportunities in this 
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Fig. 1—JOHN SMEATON’S ENGINE, 


direction. For both pumping and hauling purposes, 
colliery owners began to adopt steam power as long 
ago as the eighteenth century, and by its aid mines 
took new leases of life. owing to deeper workings 
becoming practicable. A very interesting old engine 
of the atmospheric type was discovered some little 
while back by Mr. William Thomson Anderson, 
M.I.M.E.. at) Pentrich Colliery in) Derbyshire, and 
was described by him in a paper recently read before 


Newcomen’s model experimentally determined upon 
by John Smeaton in 1769, the design of which was 
first put into practical use at the Long Benton 
Colliery near Newcastle-on-Tyne, in 1772 or 1774, in 
an engine of 40 horse-power. In order to show how 
closely the design of the two engines corresponds, 
a diagrammatic drawing of Smeaton’s engine taken 
from Elijah Galloway’s ‘‘ History and Progress of the 
Steam Engine,” published in 1837, is given in Fig. 1. 


| This shows the cylinder A connected to the boiler 


which is placed in another building—by means of the 
steam pipe B. The valve C admits steam to the 
cylinder through the admission pipe, which is carried 


shaft, thus closing the steam valve. At the same 
time another tappet comes into contact with the 


lever K, opening the injection valve M, and thereby 


admitting condensing water from the jack-head 
cistern N to the cylinder, through the spray O. The 
downward or atmospheric stroke, by which the 


pumping is done, results from the vacuum formed by 
this condensation of the steam in the cylinder. At 
the end of the downward stroke, the top pin in the 
slot of the plug rod comes into contact and depresses 
the lever E, causing the tumbling weighted lever G to 
fall over and reopen the steam valve. The pins in 
the arch head or quadrant P, on coming in contact 








Fig. 2—PENTRICH 


above the bottom of the cylinder in order to keep the 
injection water from entering it. When the engine 
is stopped, the lever handle E, which is connected to 
the rocking shaft F, is held firmly between the two 
pins indicated on the side of the tappet or plug rod D, 
in a position that holds the admission valve closed. 
When starting, the removal of these pins allows the 
“tumbling bob” or weighted lever G to fall over, 
opening the steam valve I, and steam is admitted to 
the cylinder. The weight of the pump rods then 
raises the piston, and the cylinder is cleared, through 
the eduction pipe R, of any condensing water that 
may remain from the previous strokes ; the water 








ENGINE HOUSE 


with the springs Q, arrest the downward motion of 
the piston at the proper point. The cistern N 
supplied by a jack-head pump U, driven from a small 
beam. The cock V admits water round the piston 
so as to keep the fibrous packing moist, any excess of 
this water being drained into the hot well. 

The Pentrjch engine, according to lettering moulded 
round the collar of the cylinder, appears to have been 
built by F. Thompson in L791. As Smeaton’s succes: 
was only achieved eighteen prior to that 
date, it may reasonably be assumed that the apparatus 
is among the earliest of the type in use, and it is to be 
hoped that when it reaches the end of its working 
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Fig. 3-ORIGINAL BEEHIVE 


the Manchester Geological and Mining Society. The 
engine, which was briefly referred to in the Lancashire 
letter in our issue of January 12th, and of which we 
are enabled to give herewith and on page 60 a number 
of illustrations reproduced from photographs taken 
by the author, has been in use for 125 years and is 
still in working order. It is, says the author, of spe- 
cigl interest, as it is without doubt an adaptation of 


BOILER 








then gravitates into the hot well S, and any air that 
may have accumulated is blown out through the 
lightly weighted relief or ‘‘ snifting”’ valve T. As 
the piston reaches the top of the stroke, the second 
lever E, which works in the slot shown in the plug 
rod D, is caught by a pin in the slot and rotates the 
rocking shaft F until the tumbling weight lever G 
falls over to a position of rest on the other side of the 








Fig. 4—PRESENT BOILER AND STEAM RECEIVER 


career the engine will be preserved as a worthy 
memento of eighteenth century steam engine practice. 

Thompson seems to have been a native of Ashover, 
in Derbyshire. In 1792 he took out a patent for an 
atmospheric engine with cylinders in tandem, but he 
worked at the Gregory lead mine, Ashover, in 1779, 
which was saved by the installation of steam power 
in 1774. 
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A reproduction of an old drawing of this “ fire 
engine,’ which was executed by ‘Thompson in 
1774, is now in possession of Mr, J. B. Gregory, 
of Ravensnest. Whether Thompson at this time 
was a representative of the manufacturers or was 
the actual designer not clear; he may have 
been both, especially as it was a custom of the period 
to pay for machinery by result, ‘either in the form of 


1s 








covered with a lime deposit, from the expelled water, 
which in places attains a beautiful formation, The 
timber struts on the steam supply pipe in this photo- 
graph are also interesting. 

On entering the engine house by the back door, 
shown in the last illustration, the bottom of the 
cylinder comes into view—Fig. 6. This is of iron, 
which appears to have been used for the purpose as 

















Fig. 5 STEAM CONNECTION 


a percentage on the quantity of minerals raised, or on 
the number of strekes recorded. 

It has been suggested that Thompson’s 1774 engine 
was manufactured by Boulton and Watt, but this is 
more than doubful, as Watt did not go to the Soho 
Works until that year, the partnership between the 
two eminent engineers being arranged in 1775. The 
machine also was of earlier design than their standard 
type —without a separate condenser. It is clear that 
a few years later, namely, in 1782, heavy disburse- 
ments were made by the Gregory Company to both 
Thompson and to Boulton and Watt, probably in 
connection with a new engine and pump shaft. A 
certain association between the three men may there- 
fore he considered established. The use of the hire 
system, previously referred to, is borne out by the 
following record : —‘* September, 1782. — Messrs. 
Boulton and Watt, composition for engine having 
made 1,348,750 strokes at 10 shillings for every 
10,000, £67 8s. 9d.” 

With regard to the Pentrich engine, this appears to 
have been removed from Oakerthorpe in or about 
1841 to its present site, where it has been in continual 
use drawing water from the outcrops of the Deep 
Hard and Deep Soft seams. The engine is contained 
in a three-storied building, shown in Fig. 2, placed 
three yards from the pump shaft, the steam being 
originally obtained from the beehive boiler, shown in 
Fig. 3, which is‘now used as a ‘‘ dug-out ”’ or shelter 
in the colliery yard. The engraving shows the boiler 
with the upper part removed, the dotted line indicating 
the rise of the bottom. 

For many years the engine appears to have worked 
on exhaust steam from the fan. This was fed into 
the present boiler-—-Fig. 4—at about 3 Ib., thence 
into the receiver above, and on to the cylinder. The 
pressure in the receiver—on the left of the illustra- 
tion—varied between 2 1b. and 3 Ib., in synchronism 
with the strokes of the engine. The fan, however, 
was recently electrified, and steam had to be generated 
in the boiler, at a pressure of 5 lb., the steam supply 
pipe being simultaneously reduced from a diameter 
of 10in. to 5in. 

Fig. 5 is a view of the steam connections, showing 
the junction between the eduction pipe and the hot 
well, and also the exhaust from the latter. 
apparatus and its surroundings are more or less 


This whole | 


early as 1743. In this connection it is noteworthy 
that, as first designed, the condensation in New- 
comen’s engine was effected by the application of 
cold water to the outside of the cylinder—a very slow 
process. The illustration shows the eduction pipe 
leaving the ‘cylinder, in the bottom left-hand corner, 








Its weight cannot be less than 45 to 5 tons. The 
snifting valve, by which air entering with the injection 
water is expelled from the cylinder, is fixed on the top 
of the eduction pipe just behind the door-post. It 
takes the form of a 2in. mushroom drop valve. On 
entering the same floor from the front the bottom 
of the cylinder and engine bed can again be made out 
-Fig. 7—is con 


|at the back, while the valve gear 
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Fig. 6—BOTTOM OF CYLINDER 


spicuous'in the foreground. The position of this gear 
corresponds with the piston, being at the top of the 
cylinder, to which the weight of the pump rods has 
brought it, the engine being in a state of rest. 
To explain exactly the control, it must be presumed 
‘that the pisten is at the bottom of the cylinder. 





Fig. 7—-VALVE GEAR 


with the steam feed and valve above it. The cylinder, 
which is 11ft. long by about l}in. thick, has an inside 
diameter of 4ft. 94in., and is fixed to a foundation of 
yellow sandstone ; one of the retaining bolts being 
clearly visible. ‘This cylinder casting is a remarkable 
piece of work considering the time when it was made. 


When starting the engine, the hand lever A, previ- 
ously held up by a prop in a position closing the steam 
| valve by means of the connecting-rod B, is released, 
| which allows the tumbling weight C to fall down, 
thus opening the steam valve. The steam admitted 
to the cylinder blows out any water remaining from 
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previous condensations, and also—through the snift- 
ing valve—any air that may have accumulated. As 
the piston reaches the top of its stroke, the bobbin or 
tappet D, on the plug rod E, comes into contact with 
the lever F, which it raises until the tumbling weight 
lever C falls over to a position of rest on the other side 


of the rocking’shaft, and the steam valve is closed. | 


At the same time, through the lever G, the catch H, 
and the rocking shafts to which they are attached, 
the injection valve I is opened by means of a connect- 
ing-rod, the end of which is just visible at J. The 
water then injected into the cylinder produces a 





| 
| 9 is a view looking over the protective palings verti- 
| cally down the shaft. The water is raised from a 
| depth of 120 yards in three lifts of 40, 30, and 50 yards 
| respectively, by means of single-acting pumps 124in. 
in diameter, the quantity of water dealt with being 
about 27} gallons per stroke. 

With regard to Thompson’s engine, it would 
appear that 166-5 gallons of water were raised 360ft. 
| per minute. The work done therefore would be 
| 166.5 gallons 10 lb. 360ft. 599,400 foot- 
| pounds per minute, or 18.1 horse-power. As the 


'eylinders are 57}in. in diameter—equal in area to 


‘with the steel industry. 


OBITUARY. 
COLONEL HERBERT HUGHES. 


Tur sudden death in London”on Tuesday of 
Colonel Herbert Hughes, V.D., C.B., C.M.G., was 
a great shock to Sheffield, and the steel industry in 
particular. Although a lawyer by profession, and 
an ardent citizen soldier—as Brigadier he was in 
command (1908-12) of the 3rd West Riding Infantry 
Brigade—his life work was very largely concerned 
He was a director of 

















Fig 8-LOOKING DOWN- CYLINDER 


vacuum by which the piston makes the downward 
stroke. Towards the end of this stroke the blocks K 
and L reverse the movements of the steam and 
injection valve mechanisms respectively, and the 
cycle of operations is complete. To the “ plug rod,” 
‘* plug tree,’ or “ plug frame,” as the vertical beam 
is variously called, a particular interest attaches, in 
that the original operation of the valves in New- 
comen’s design was alleged to have been manual, and 
only to have become automatic after the erection of 
his Wolverhampton engine. The thick vertical rod J. 
immediately on the left of the plug beam, works the 
“* Jack-head ” pump, by which the condensing water 
is forced into the cistern on the top storey. The large 
pipe N, on the right of the picture, not only feeds this 
cistern, but, by reason of its height, also supplies the 
necessary head or downward pressure for the injec- 
tion. The spray itself is fed by an L-bend under the 
middle of the cylinder, ending in an automatic carrot 
valve. The quantity of water injected per stroke 
would appear to be about 6 gallons. 

Behind the front door an almost vertical stair gives 
access to the first storey, which contains the cylinder 
top and the chain connections between the piston and 
the quadrant. To these chains are lashed large 
lumps of pig iron as counterweights to help the 
vacuum—see Fig. 11, page 60. The piston works at 
a speed of six throws per minute. The length of 
stroke used to be 7ft., but of recent years has 
been reduced to 6ft. 

Fig. 8 is a view, taken through the slot in the fioor 
above, looking down into the cylinder. It shows the 


tightening arrangement for the packing of the piston, | 


this being effected with rope and canvas. The 
packing itself was sealed by a layer of water over the 
piston block—a device of Newcomen. The feed pipe 
for this water is clearly seen. The V-groove pre- 
viously referred to, called by Thompson the “ cylinder 
cup,” was designed to collect and drain away any 
water which might otherwise splash over the cylinder. 

The nature of the injection water makes fairly 
frequent cleaning of the cylinder necessary. Fig. 12, 
page 60, shows the piston lifted out for the purpose. 
The piston block is a huge mass of metal having a 
rim 11}in. indepth. The packing lies on the chamfer, 
or cone, and is held in position by a series of rings 
and cast iron sectors, one of each being shown in the 
illustration. , 

An interesting Cevice, introduced by Beighton, 
may be seen behind and to the right of the cylinder 
in this photograph. It consists of a pump which 
raises water from the hot well to a height just suffi- 


2597 square inches—with an effective stroke of 36ft. 
per minute, they would require an average working 
pressure of 6.2 lb. per square inch to do this work.* 

In addition to lifting the water, the engine had to 
lift the unbalanced weight of the pump rods and 
overcome the frictional resistance of itself and the 
pumps. It is therefore*probable that, with the 
imperfect vacuum obtainable under the conditions 
mentioned above, there would not be any large 
surplus of power available. It is evident that at 














Fig. 10—CHAINS TO PUMP RODS 


cient to overcome the pressure in the boiler, with | 


which it is connected by the vertical wall pipe shown 
in Fig. 5 

Fig. 13, page 60, shows the inner end of the great 
beam, and the arch head or quadrant to which the 
piston chains are made fast. Fig. 14, page 60, 
is a view taken from the outside platform, and shows 
the beam in two parallel sections, with journals, &c. 
The latter rest on a wall 43ft. thick. Fig. 10 is a view 
of the outside chains coupled to the outer arch head 
and pump rods respectively. 

The pump rods, braced together at the surface, are 
divided into three separate units in the shaft. Fig. 


| some time the additional balance weights added to 
| the piston have been applied for the purpose of easing 
the engine. 


In this connection it should be mentioned that the | om 
| steel. 


unbalanced weight of the pump rods usually affects | 
the suction stroke. The pressure in the boiler, 
though nominally 3 lb. per square inch, was not | 
expected to do any other work than cover condensa- | 
tion losses on filling the cylinder, which was always | 
cold from the injection of the condensing water. 
= 

| 

| 
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Fig. 9—LOOKING DOWN PUMP..SHAFT 


William Jessop and Sons, Limited, Brightside Works, 
Sheffield, and as such was, of course, closely con- 
nected with that company’s subsidiary Russian 
business of J. J. Saville and Co., Limited. 

Colonel Hughes was particularly well versed in 
the intricacies of the Patent Law and Trade Marks 
Registration and Maintenance, and by reason of 
his sound expert knowledge of such matters was 
from time to time asked to advise the Board of 
Trade, and to give evidence before Select Committees. 
For more than twenty years he was secretary of the 
Sheffield Chamber of Commerce, the presidential 
chair of which he occupied at the time of his death. 
Probably Colonel Hughes’ most important work for 
the steel industry was accomplished in connection 
with the Cutlers’ Company, of which he was Law 
Clerk. He was largely instrumental in the formation 
of an Advisory Committee, which raised a consider- 
able fund for the purpose of protecting the trade 
interests of the city by putting a stop to the use of 
the name “ Sheffield’ on goods manufactured 
elsewhere. On behalf of this committee he initiated 
proceedings, more or less drastic, against offenders 
in all parts of the world, and not long before the 
war commenced conducted a successful campaign 
for the maintenance of Sheffield’s reputation in 
Germany. In this connection it is worthy of note 
that only a few days before his death Colonel Hughes, 
with the Master Cutler, signed an earnest appeal 
to Sheffield manufacturers once and for all to desist 
from the practice of falsely marking rubbishy cutlery 
* superior ’’ and “ best Sheffield make.”’ 

Another movement with which Col. Hughes’ 
name will be always associated is that which was 
commenced a year or so ago at a moment when 
restrictions upon steel exports were suddenly—and, 
as it seemed, arbitrarily.—put into operation. An 
embargo was, without notice, placed upon the 
export of high-speed steel, except under Government 
licence. The embargo did not apply to carbon 
steel, but the Customs authorities could not possibly 
discern between high-speed and carbon steel awaiting 
export, and there was a danger of both kinds being 
held up. Colonel Hughes’ Committee, by arrange- 
ment with the Government, commenced regular 
daily sittings, since continued, for issuing to manu- 
facturers certificates guaranteeing that definite con- 
signments contained only carbon steel, and none of 
the high-speed, or alloy, qualities. These certificates 
were accepted by the Customs authorities, and much 
vexatious delay and disappointment was thus avoided. 
Reference must also be made to the important 


as 


| part which Colonel Hughes took in the formation of 
| a combination of all the great firms using high-speed 


steel—including Vickers, Armstrongs, Browns, Cam- 
mells, Firths, and Hadfields—to manufacture 
tungsten powder, the essential alloy of high-speed 
The fruit of the effort is to be seen to-day 
in the fine tungsten works of the combination at 
Widnes. 

There was not a phase of the municipal, political, 
and social life of the city with which Colonel Hughes 
was not closely associated, and by his death Sheffield 
has suffered a very real and great loss. In 1905 he 
was Lord Mayor. 
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RAILWAY MATTERS. 





No memorials have been presented against the thirty-two 
Private Bills deposited for next session. This constitutes 
a record, and will allow for the Bills to proceed for con- 
sideration. 

THE Stonebridge Park station of the London and North. 
Western Railway was destroyed by fire on the 8th inst. 
It is situated on the lines built for the Watford electrical 
services, and will not be rebuilt for the present. 


Ir is stated that a new company, “‘ Le Matériel Roulant,” 
has been constituted in France with a share capital of 
£600,000, in which all the large works, including Schneiders 
of Creusot, are financially interested. The object is to 
produce rolling stock, including locomotives, at a quick 
rate. 


Mexican railway servants are forbidden by law to 
strike as a body. The men in the repair shops along the 
north-eastern roads, having a grievance which they could 
not get remedied, struck in small groups one after another 
until all the men were out. The grievance was that they 
were paid in paper, the value of which fluctuated greatly 
and they asked to be paid in gold. 


Amoné the high officials in the railway service to be called 
to assist in the administration of the State is Sir Sam Fay, 
the general manager of the Great Central Railway, who 
has been given the control, under Sir Eric Geddes and 
Sir Guy Granet, of the military and munition train 
movements in this country. Another general manager, 
Mr. EK. A. Prosser, of the Rhymney Railway, is to be 
Sir Sam Fay’s assistant. 

A NEW dining car on the Illinois Central has improved 
sanitary features. The ventilation of the kitchen prevents 
dust and cinders entering the car. The receptacle for 
milk and cream is kept clean by means of a continuous 
tlushing arrangement, and the fish is kept in a separate 
refrigerator. The smell from cooking is driven by a 
fan outside the car at the rear. This type of car costs 
30,000 dols.—say, £6000—and seats 36 passengers. 


Orricers of the Baltimore and Ohio Railroad have 
announced in Baltimore that financial arrangements 
have been made for establishing a line of large steamships 
hetween Baltimore and South American ports, but owing 
to the fact that shipyards everywhere are at present very 
busy, it is not known how soon the ships for the new line 
can be built. The reports indicate that Argentine 
capitalists are heavily interested in the new project. 


THe Chicago, Milwaukee and St. 
December 11th a further 76 miles of its electrification. 
There only now remain 34 miles to be opened, and it is 
hoped that this will be completed by the end of this 
month. Recently one electric locomotive worked an 
officials’ special for a distance of 339 miles. It received 
no special attention en route, and on its arrival at the end 
of the trip was ready to return without going through 
the engine shed or receiving any further attention. 


THE Newfoundland sealing steamer Nascopie, recently 
returned from her summer’s work in Hudson’s Bay, 
and brought favourable accounts of the progress made by 
the Canadian authorities in the construction of the 
Hudson’s Bay Railway from Winnipeg to Port Nelson, 
and the building of the shipping terminals at the latter 
place. It is hoped that the railroad will be in running 
order by next autumn to admit of the sending of wheat 
from Western Canada to Europe by this route before 
navigation closes in October. 


THE eight hours day for the United States trainmen 
should have come into operation on the Ist inst., but 
pending the consideration of the Supreme Court of the 
question as to the power of Congress to make such laws, 
apparently nothing is being done. Cable advices say that 
the men would themselves decide what course they would 
pursue if the operations of the law were delayed by litigation 
or otherwise. But the men are themselves in a quandary, 
as the Act would appear to abolish the trip system whereby 
a man was awarded a day’s pay for running a certain 
number of miles, regardless of the time taken. The new 
law, it is thought, compels a man to work eight hours. 


Lorp BrsssorouGH, the chairman of the London, 
Brighton and South Coast Railway, wrote recently to 
the Daily Telegraph as follows: ‘‘ 1 have lately received 
a good number of letters from those interested in schools 
pointing out the great hardship which they consider 
will be imposed upon teachers and parents of pupils 
by the 50 per cent. increase in fares. Surely, the obvious 
reply is that the number of holidays in all schools should 
be curtailed. A beginning might be made by knocking 
out the Easter holidays, at which time I think railways 
will be fully occupied. That time at their respective 
schools could be devoted to giving boys from 15 and up- 
wards a thorough initial training for whatever military 
duties they may be eventually called upon to perform, 
and, in the case of girls, a like training in one or more 
of the many national services now being so admirably per- 
formed by women.” 


In the article in our issue of December 22nd on the 
power signalling at Flemington, N.S.W., it was stated 
that track circuits allowed facing point locking bars 
to be dispensed with. These bars are those laid alongside 
one of the rails at facing points, and are coupled to the 
plunger or bolt that ensures that the switches are in 
position, and that holds them there. The bolt is usually 
worked by a separate lever from that working the points, and 
is so interlocked that the plunger must be withdrawn before 
the points can be moved. The addition of the bar prevents 
the plunger being withdrawn whilst a vehicle is on the 
points, and so avoids the splitting of the wheels and 
derailment of the coach. This is done by making the bar 
of a slightly longer length than that of the greatest wheel- 
base in force, and as. the bar rises when it is worked 
any wheels hold it, and therefore the plunger, and, 
consequently the switches. With track circuits, however, 
the points can be protected in advance in addition to in 
the rear, the length is not limited as it is with a bar, and 
there is no weight for the signalman to move. This track 
cireuit protection is secured by an electrical lock holding 
the point lever so long as any wheel is in the area to be 
protected. 


NOTES AND MEMORANDA. 





Ture shrinkage of manganese steel amounts to 5/,,in. 
per foot as against °/),in, te Jin. in ordinary steel foundry 
practice, 

Ow1Na to the embargo which has been placed on ores 
from the Caucasus by the Allies, the Germans are said to 
have resorted to the use of calcium silicide to replace 
ferro-manganese in steel manufacture. Many American 
manufacturers for a similar reason have had to make use of 
‘spiegeleisen. 

At the fourth general meeting of the Institution of 
Automobile Engineers, on January 10th, an important 
paper on screw gauges was read by Col. R. E. Crompton, 
C.B. The discussion was of the nature of a conference on 
the difficulties connected with the whole question of 
screw making, and much of the information obtained will 
be of great value to the committee now dealing with the 
question. 


SeEectiMENS of the important tungsten ores, wolframite 
and scheelite, have just been received at the Imperial 
Institute from the Federated Malay States, and can be 
seen in the Malay Court of the Exhibition Galleries. 
Wolframite, which forms the bulk of the tungsten ore 
produced, occurs in various parts of the main mountain 
range in British Malaya, and in Pabang and Trengganu 
scheelite is mined in Perak and Selangor. 


WHEN several furnaces are tapped into one ladle before 
pouring, the content of the ladle is apt to become too 
eool. According to the Iron and Coal Trades Review, the 
metal can be kept hot very conveniently by using an 
apparatus invented by M. C. A. Keller, of Paris, consisting 
of two electrodes which can be raised and lowered from 
a crane or gantry. Current passing from one electrode to 
the other through the contents of the ladle generates 
enough heat to bring the contents back to the proper 
pouring temperature. 

‘THE possibility of a revival of the flax-growing industry 
in this country was discussed by Dr. J. V. Eyre in an 
article in the January Trade Supplement of The Times. 
Dr. Eyre states that the experience of the last three 
seasons has shown that high-class flax crops can be raised 
in Great Britain, and that Belgian experts have declared 





| 
| 


| crop. With a view to overcoming this difficulty engineers 


Paul opened on | 


the crops to be generally equal to those raised in their own 
country. The main difficulty, particularly since war broke 
out, has been to obtain labour at harvest time to pull the 


| and others have been engaged for a long time on the 
design of a machine to effect the pulling satisfactorily. At 
| the present time several machines are under construction 

or are in an experimental stage in Canada and in Ireland. 


| In a paper in K. Akad. Amsterdam, Proc., P. H. Galle 
| shows, from observations made at many points, that 
| positive departures from normal in the strength of the 
| north-east trade are accompanied by positive departures 
of the winter temperature at places to the south-east 
of a line passing through the British Isles and central 


MISCELLANBA. 





On December 15th there was a fall of snow 12in. deep 
in New York. The fall was dealt with by 12,000 emergency 
workers, and over 100 motor driven ploughs. 


CoNnsSIDERING the shortage of tungsten which must 
prevail in that country we are not surprised to hear 
that. the greatest possible economy in the use of high- 
speed tool steel is recommended by the local munition 
authorities in Germany by means of the display of an 
official notice in factories and workshops. 


SUB-COMMITTEES on research have been appointed by 
the American Society of Mechanical Engineers. One of 
these is to consider bearing metals. Its chairman is 
C. H. Bierbaum. Another of the sub-committees is to 
study fuel oil, of which Prof. R. Danforth, Case School 
of i Science, Cleveland, is chairman. Sub- 
committees have also been appointed on flow meters, 
on the cutting action of machine tools, on lubrication, 
and on worm gearing. 


Owrne to the great demand for aluminum for the manu- 
facture of munitions, the Ontario Hydro-Electric Commis- 
sion has substituted copper for aluminum wire on its 
main transmission lines, and by so doing has recovered 
over 80,000 lb. of aluminum for munition making. 
Aluminum has been largely used in a number of the smaller 
low-tension lines in connection with this system, but it 
is expected that before long the entire system will be 
entirely equipped with a copper transmission service 


WE in this country are not alone in having to submit 
to increased cost of commodities at the present time. 
From prosperous America we hear much of the decreased 
purchasing power of the dollar. The technical periodicals 
are all “up in arms” over the new Post-office Bill ‘in 
which is ineorporat>d a zone system to all second-class 
mail matter. Instead of the flat rate of one cent per pound, 
it is proposed to charge a rate similar to that for parcels 
which will bring the cost for the postage of periodicals 
for a distance of 1800 miles up to no less than six cents. 


AccorDING to a report issued by the Department of 
Mines of South Australia, the recent extraordinary 
increase in the demand for tungsten minerals has attracted 
the attention of prospectors to the Callawonga Creek 
district. In fact, there has been more work done within 
the past few months on this area than during the whole 
period since the discovery of the tungsten veins in 1893. 
The mineral is ferberite, which differs from wolframite 
in that it is a tungstate of iron instead of a tungstate of 
iron and manganese (wolframite). Pure ferberite contains 
a little over 70 per cent. of tungstic acid. 

A PROJECT is being undertaken in the State of Arizona 
whereby an arid desert district is to be watered with the 
melted snows of a neighbouring mountain range, says the 
Contract Record. The scheme involves a collecting ditch 
formed in an impermeable clay stratum to intercept 
the water flowing down the_mountain slopes, witli two 
storage basins evolved from old volcanic craters. Pipe 
lines totalling 90 miles are to be laid to serve the area. 





Norway, and by negative temperature departures to the 
north-west of this line. He further demonstrates that, 
from the data obtained, the winter temperature of north- 
western Europe can be predicted with considerable 
accuracy from a knowledge of the strength of the trades 
in the previous summer, for a plotting of the elements 
for sixteen years show that in fourteen cases the deviations 
show the same sign, and consequently a very good forecast 
could be made. 


OBTAINING compressed air up to 4000 horse-power 
capacity without using either steam or motor-driven or 
other moving machinery, although not new, is a distinctive 
feature in the operation of the Victoria copper mine of 
the Victoria Mining Company, of Ontonagon County, 
Michigan, says Power. About 82 per cent. of the actual 
power of the falling water through tubes is transferred to 
compressed air under a pressure of 118 lbs. This air is 
delivered to the hoisting engine, stamp-mill power units 


ture of the water. The system is practically automatic, 
and as there are no moving parts, the upkeep is very low. 
Water for compression purposes is taken from the 
Ontonagon River and, after passing through the system, 
is returned to it at a point about one mile downstream. 


Wits regard to the final drive for motor vehicles the 


bevel. This drive has made enormous headway toward 
upon it are to b~ believed, its success is amply justified. 
It is said that this type of drive is. practically noiseless, 
even when out of pitch a relatively large amount. 
also stated that considerable warping of the bevel wheel 
can take place during the hardening without seriously 
affecting the silence or efficiency of the drive, and in 
addition to these points protagonists of the helical bevel 
also declars that extremely accurate initial adjustment is 
by no means vitally important. In short, it would appear 
that the main reason why these bevels are not yet in 
fairly general use in this country is the fact that machines 
for producing them are practically unobtainable. 


CrupE. chromite ore so important in modern steel 
metallurgy has generally to be dressed to make it suitable 
for sale. It has usually to be broken up either by hand or 
mechanically to a suitable size, so that it can be hand- 
picked. 
chromium sesquioxide. 
Eastern Engineer, is obtained in large quantities from 
New Caledonia in the South Pacific. There is a large | 
output from Rhodesia, and Greece exports chromiferous 
iron ores in considerable quantities. In Europe there are 
large deposits of low grade ores in both Germany and 
Austria. Great Britain and France have to import all 
the chromites they require. North America has a small | 
output about 2000 tons annually, but has also to import. | 
There are many chromite mines in the Ural district, | 


mainly along outcrops of the rivers Kameuka and Top | 


Kaja, which have yielded as much as 20,000 to 30,000 tons | 
annually. The mineral is also found in some of the areas | 
from which platinum is recovered. In Japan outcrops 
have been found, but there is no output, as the quantities | 





available appear to be too limited to encourage enterprise. | 


and to the mine proper practically dry and at the tempera- | 


Automobile Engineer says if reports and statistics are to | 
be credited the final drive of the future wil! be the helical | 


gene=sl adoption in the States, and certainly, if reports | 


It is | 


The output should contain about 50 per cent. of | 
Chromite, says The Indian wersal} 
| 


The capacity of the two reservoirs amounts to 920,000,000 

gallons, and the total annual supply will be 2,000,000,000 

|gallons. The distribution will take place entirely by 

gravity. The pipes are of sheet iron. 

ARRANGEMENTS have been completed for the construc- 

| tion of a large floating dry dock at Vancouver. The struc- 
ture will be a 16,000-ton double-section dock, capable 

of handling a boat of 18,000 tons, which is the measure 

of maximum requirements on the Pacific to-day. A 

ship repair and shipbuilding plant is a part of the plan 

| decided upon. Contracts for construction and machinery 
are being let, and the company announces that it will 

| have the dock in operation within a year. There will be 
| subsidy aid from the Governments of both the Dominion 
of Canada and the province of British Columbia, on the 

d that the dock will be a commercial and naval 


groun 


| asset. 
Wir the prospect of viewing the greatest engineering 
| feat of the century, hundreds of United States Marines, 
| now serving with the Atlantic Fleet, are eagerly looking 
| forward to March 17th, when battleships, cruisers and 
| destroyers are scheduled to make a five-day trip to the 
| Panama Canal, says the Army and Navy Journal. The 
| war in Europe curtailed the customary visits of the sea 
| soldiers to many foreign ports, and, while no formal 
arrangements have been decided upon, plans are being 
| made to enable the men of the fleet to make an annual 
visit to South American and other neutral ports, mainly 
for educational and recreative purposes, until a world-wide 
| peace has been established. 


THE U.S. Navy Department is making plans for the 
| training of at least 10,000 civilians at naval camps to 
| be established at Newport, Chicago, Norfolk, Va., and 
| San Francisco, in which a course of instruction will be 
| given for one month similar to that given to recruits for 
| the navy. Preliminary training in certain scaports on 
| battleships of the Reserve Fleet will be given during the 
| winter by officers of the navy. The U.S.S. Minnesota 
| and North Dakota will be used for this purpose at Phila- 
| delphia, and the U.S.S. New Jersey at New York. An 
| advanced training course for those who participated 
| in the cruises last summer will be given this year on 
| battleships of the Atlantic Reserve Fleet. It is expected 
| that ten or twelve battleships under the command of a 
| flag officer will be detailed for this purpose. 


Accorp1inc to H.M. Commercial Attaché at Yokohama— 
Mr. E. F. Crowe—while imports into Japan of looms and 
other equipment for weaving mills have practically 
stopped, the manufacture of these goods in Japan has 
increased considerably. Taking the first eight months 
of this year it is found that the value of exports of looms 
and other mill equipment from Japan amounted to 
1,145,993 yen, as compared with 475,056 yen in the 
corresponding period of 1915, and with 285,812 yen and 
237,279 yen in the corresponding periods of 1914 and 1913, 
respectively. The increase in this branch of trade is, 
of course, due to the war, which has prevented United 
Kingdom manufacturers of looms, &c., from supplying 


| the Japanese market,-and German manufacturers from 


exporting the cheap weaving machinery which they 
formerly sent to Eastern markets. 
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AN EIGHTEENTH CENTURY COLLIERY PUMPING ENGINE 


(For description see page 56) 
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The Future of Apprentices. 


Ir seems to have needed the war to focus general 
attention on the unsatisfactory conditions under 
which in the majority of cases our young men are 
learning the arts of engineering, shipbuilding and 
allied trades to-day. We have stated in these 
columns for a long time past, that the situation has 
become serious, the old and well established method 
of formal indenture has passed away, and nothing of 
an adequate kind has taken its place; the result is 
now a more or less slack-twisted understanding 
existing between employers and apprentices, a 
situation almost undefinable in law, as was proved 
during labour disputes before the war when legal aid 
was invoked. It is a position unsatisfactory to both 
employer and apprentice. What is the result ? 
Masters, in face of competition, are tempted to 
employ apprentices in specialised departments instead 
of giving them an all-round experience, and appren- 
tices on their side are apt to take advantage of the 
loose arrangements to evade responsibilities. This 
is not as it should be, nor as it used to be, and from 
a national point of view is undesirable, for the effect 
is to produce a race of partially trained artisans 
unfitted to meet the fierce competition of the future. 
It is not fair to the boys of to-day, nor to the 
masters of to-morrow. 

War has stripped this question like many others to 
the bone; the older and wiser heads of the country 
see the unwisdom of neglecting the interests of young 
men; they also realise the debt which the nation owes 
to them, and while deploring the loss of life which 
can never be replaced, they also see the younger 
veneration coming forward; youth still lives, it is as 
precious in its potentialities as ever, and it is upon 
our young men that we depend for maintenance of 
national prestige and position. It is evident that 
one of the first things to do is to put our house in order 
at the earliest opportunity, and it is satisfactory to 
note the general movement all over the country in the 
direction of improving the conditions of apprentice- 
ship. Boys are of many kinds and of varied 
capabilities, not all have the stuff in them of» which 
skilled workmen are made; some do not desire to 
learn a trade and so, generally, become hewers of wood 
and drawers of water. Of those who do become 
apprentices many will never aspire to rise above the 
position of an artisan, while some will have ambition 
but insufficient ability to acquire more than the know- 
ledge requisite for subordinate positions; a proportion, 
however, will either start with, or—given oppor- 
tunity—will subsequently acquire a superior education 
which will fit them for positions of the highest 
responsibility in their profession. The main point 
is, that whatever be the schemes finally formulated 
they should be large enough and generous enough to 
afford every lad a fair chance to dev elop what is in 
him, so that he may give of his best in the first flush 
of his young manhood, developing every faculty that 
he possesses, whether of brain or muscle. 

Such schemes might well go further, and hold out 
encouragements in the shape of suitable rewards for 
exceptional merit. One of the interesting develop- 
ments of the war is the appointment under the aegis of 
the Ministry of Munitions of picked men and women 
as welfare supervisors; these are persons of ability in 
dealing with young .people, they are set down in 
industrial areas for the express purpose of improving 
the moral and social conditions of youth ; it is a new 
departure and a very important one, especially for 
the lad who leaves school at the earliest possible age 
and devotes himself to earning as much as he can at 
once without realising the value of becoming an 
apprentice to some trade. A possible function of 
these new officials is to get hold of promising boys, 
to raise their ambitions, and to show them the 


advantage of sacrificing present high wage earning 
employment ending in a rvul-de-sac, 


in favour of 





becoming trade apprentices. We:fare supervisors 
have already shown that they can not only be a help 
to the boys, but a commercial asset to the firms 
employing them, and it may well prove that their 
work contains elements of further development and 
of permanence. If is, however, with the apprentices 
that we are most concerned; these are the craftsmen 
of to-morrow, and it is essential to ensure that they 
get a thorough grounding in their particular trades 
with a technical education adequate to each. Not 
only in shipbuilding and engineering is this true, but 
in all skilled trades. -A paper was read last week 
before the Glasgow Master Wrights’ Association on the 

“ Training of Apprentices a ter the War;” the speaker 
remarked on the probable shortage of apprentices 
there would be in the building trade later on, and on 
the evidence there was of a stirring among educa- 
tionists and employers with a view to forming a 
settled policy for the future. He said that “ only 
an awakening on the part of the employers to theit 
responsibility for the production of technically trained 
craftsmen, and organised effort to educate the boys in 
continuation day classes, taken from the age of 
fourteen, and an inclination to saerifice something 
both of convenience and profit, would meet a very 
serious situation. The employer should insist—as a 
condition of all apprenticeship—upon attendance at 
continuation day classes, giving to each boy about 
twelve hours per week mainly in vocational training.” 
A committee was formed to consider the whole 
matter, which it was agreed was one of urgency. 
That the building trade should take up’ this position 
and advocate compulsory attendance at day classes is 
very significant ; if these things are urgent for builders, 
they are certainly no less so in the highly skilled 
professions of naval architecture and engineering, and 
it is good to notice that boys are not now expected to 
learn the theory of an intricate trade at evening 
classes after an arduous day of manual labour. We 
have always thought it too much to expect that lads 
should do consistent work under these conditions ; 
it is quite true that many have done it in the past. 
but the strain is great, and it fosters a tendency to 
cram enough facts to pass a certain standard of 
proficiency at the expense of real understanding of 
the information which ought to be acquired. The 
Manchester Association of Engineers has — just 
issued a report which follows on very similar lines. 
It urges that a good education should be given to 
all boys up to fourteen, that they should then enter 
works, but give several hours per week to technical 
education, for which their wages would still be paid 
and that not till they had reached the age of seventeen 
should they attend evening classes. 

Mr. W. L. Hichens, chairman of Cammell Laird 
and Co., Limited, in the address to Headmasters at 
the Guildhall, on which we commented last week. 


and which, under the title ‘ Education and 
Business,” we reprint to-day, said he often 
wondered why so few public-school boys chose 


engineering as a profession, in view of its almost 
universal application to the business of modern 
life; he thought it was partly because so few 
scholarships were offered to boys which would 
carry them through their period of apprenticeship, 
and that engineering did not offer the same certainty 
of attainment as the Army. or the Civil Service. He 
thought it-was the duty of every firm to see that 
its apprentices received a proper training. Now, 
it is easier to agree to this proposition than “to 
see how it is to be carried out successfully. The 
system by which Goternment apprentices are 
educated is just that now being proposed; dockyard 
apprentices have been trained on the “ sandwich ” 
system for many years, and it produces good men ; 
the objection to-it is the dislocation of work caused, 
and in private establishments continuity of work will 
always be desired. What can be done to meet this 
difficulty ? Various schemes are being propounded, 
and in some yards are already in operation, but it 
would seem necessary to settle first to what extent 
apprentices to different trades ‘need educational 
facilities at day classes. It will be granted that a lad 
apprenticed to naval architecture or engineering has 
a rouch wider field to cover than one who is appren- 
ticed to say-a smith, joiner, or painter. It was 
formerly the custom to divide the trades found within 
the walls of a Government Dockyard into two classes ; 
shipwrighting and engineering were termed major 
trades; smiths, joiners, painters, plumbers, &c., were 
classed among minor trades. The education provided 
for the former class was much more extensive than 
that for the latter, and there was reason for this. 
Whether such a distinction should be made now is a 
point for settlement. The dislocation difficulty is 
a real objection to many employers. . It has been 
suggested as a means of getting over it, that 
apprentices might be arranged in two shifts, just as 
is done with a day and night shift of workmen; by 
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such a scheme we should have a work shift and a 
school shift, the continuity of both school and work 
would thus be preserved. As an outline this has 
much to recommend it, and the details would probably 
be found easy of arrangement ; there would be double 
the usual number of apprentices, all of them would 
have a complete “ sandwich ” training, dislocation of 
the practical side would be avoided, and the educa- 
tional staff would have continual employment. The 
degree of education given might be graded to the 
proved abilities of the students, those showing marked 
aptitude remaining at school for a longer period, or 
possibly winning scholarships enabling them to attend 
a technical institution of higher grade; thus all 
would receive the reward, and acquire the 
opportunities merited by their capacities and industry. 
It seems clear that some such scheme will be devised. 
Lord Haldane at Huddersfield last week, when 
speaking of the “Future of the Nation,” stated 
clearly his opinion that “ the old system of apprentice- 
ship should be revived, and the continuation school 
system developed,” which is quite in line with our 
argument. 

What the actual best method may prove to be is 
not yet evident ; but one thing is sure, it is imperative 
to do all that we can for the rising generation. The 
only means by which Britain can maintain her proud 
position in the industrial world is to increase her skill, 
and so be in a position to increase output and in 
consequence wealth. We cannot therefore afford to 
squander the splendid potentialities that are inherent 
in the youth of the nation, nor to continue a system 
which is generally felt. to be inadequate to the times. 


American Steel Trade. 


THE conditions and prospects of the American 
steel industry are of special interest to this country. 
It may be that as an outcome of the war the United 
States will be substituted for Germany as our chief 
competitor in the exportation of iron, steel, and 
engineering products. Industrial conditions, financial 
afiairs, and the competitive powers of the leading 
steel and engineering countries—America, Germany, 
and Britain—will be materially altered by the war, 
and which country will take first place in the new 
commercial race is an open question, and one of 
vital importance to us. Before the war we could 
prodnee and ship most steel products more cheaply 
than the United States, with the result that we 
exported about four times as much as that country, 
though Germany, by means of her policy of sub- 
sidising exports, managed to beat us in the last few 
years. We are hopeful of regaining the lead from 
Germany. We believe that our enemy’s finances 
will be in such a state that the lavish subsidisation 
of exports that characterised German competition 
before the war, and was, in fact, the very mainspring 
of that, competition, cannot be renewed, or continued, 
on the old scale, even if the Allied Governments 
take no special measures to check German dumping, 
whilst, on the other hand, we believe that by the adop- 
tion of better methods as an outcome of the war 
our competitive powers will be so improved that we 
shall be able to meet German competition much more 
successfully in the futuré than we did in the past. 
But the question of American competition is a more 
uncertain matter. 

The chief point in the problem of trade is cost. of 
production. In this connection it is interesting 
to note the price of raw materials in the United 
States. A few weeks ago the prices of Lake Superior 
iron ore were fixed for the 1917 season. It is the 
custom to fix these annually. The ore, of course, 
must be shipped down the Great Lakes during the 
seven months, or thereabouts, when navigation is 
possible. Thus the prices fixed late in one year 
(1916 in this case) for the following year’s (1917) 
shipping season cover the ore used by the _blast- 
furnaces up to about May the next year (1918). 
The 1917 price for Mesabi ore, at Lake Erie docks, 
has been fixed at 5.05 dols. per ton. This is no less 
than 1.50 dols. higher than last season’s (1916) figure, 
and 1.05 dols. higher than the previous record price 
of 4 dols. a ton in 1900, 1907, and 1910. It:is 1.66 dols. 
beyond the average for the ten years ending 1915. 
This means, roughly, an extra 3 dols. per ton of 
pig iron in respect of ore alone. The average price 
of United States pig iron has risen from 16.10 dols. 
per ton to 25.96 dols. per ton. It is clear, therefore, 
that with coal, coke, labour, and all other costs 
higher than ever before, the cost of making American 
steel is going to be extremely high through 1917, 
and well into 1918. Coke is more than double its 
normal price, and wages in the iron and steel works 
have advanced by 33 per cent. in the last twelve 
months. These facts must be borne in mind when 
we consider the probabilities of the United States 





entering into serious competition with us and other 
nations for export trade after the war. Opinions 
on this question vary. Speaking five or six weeks 
ago in Baltimore, Mr. C. M. Schwab, chairman of 
the Bethlehem Steel Co., ventured the opinion that 
the United States, in spite of its enormous capacity 
for production, would not need to exploit foreign 
markets, for its home demand would be good enough 
to employ the works to full capacity. Again, the 
Wall Street Journal quotes another leading American 
steel expert to the effect that costs of both labour 
and materials, which have risen greatly, are cutting 
into the profits derived even from the high prices of 
finished products now prevailing. Wage costs are 
33 per cent. higher than a year ayo, and coal, coke, 
and other raw materials have made impressive 
advances. Wages in America, he said, will present a 
serious problem when the end of the war permits of a 
resumption of Kuropean competition. The United 
States were now exporting at the rate of 6,500,000 
tons a year, of which about 4,000,000 tons were being 
used for war purposes. He looked for a big decline 
in American steel exports after the war. Mr. E. H. 
Gary, chairman of the United States Steel Corporation, 
inaddressing the American Iron and Steel Institute, in 
May last, said: “ After the war is over the contending 
nations will be impoverished and in great need of 
business and money. ‘They will produce as much as 
possible. Their facilities will be generally unimpaired. 
They will sell wherever they can find a market, and 
at low prices, if necessary, if we (the United States) 
are not protected more against them ; and we cannot 
sell in their countries because they will be further 
protected against us. We know by sad experience 
that unless our tariff laws are changed so as to protect 
our business and place us on a parity with our foreign 
competitors, the large majority of producers will 
suffer, business will be depressed, the number of 
idle mills, and cars, and men, will be increased, and 
wages will be lowered. We have seen these conditions 
before, and there is reason to fear that they will 
be worse than ever unless our tariff laws are im- 
proved.” It may be recalled that the new laws’ of 
1913, to which Mr. Gary alluded, cut down most 
of the American import duties on iron and _ steel 
goods by one-half. Still more recently Mr. Gary, 
in an interview, stated that in his opinion the end 
of the war would not at once check prosperity. The 
European nations would not be prostrate. Great 
Britain would emerge better equipped than ever in 
the iron and steel industry. He believed that the 
cost of production, including wages, would decrease 
in Europe, and that the European countries would 
concentrate every effort upon replenishing their gold 
reserves by stimulating exports. Clearly, Mr. Gary 
does not think that America is destined to become 
the world’s greatest exporter of iron and steel. 

The future depends upon ourselves. At the present 
time we are producing and working up into finished 
products steel at a rate of 3,000,000 tons a year more 
than ever we did before the war. We have spent 
millions in new plant and machinery. We have 
adopted improved methods. We must see to it that 
this great increase in our productive capacity, 
effected under the stress of war, is utilised to put us 
at the head of the commercial nations when peace 
returns. We have no need to fear American competi- 
tion if we put forth our best efforts. Any increase 
in our costs of production, through extra taxation, 
should be well-nigh balanced by our improved 
efficiency and organisation. We have the most 
convenient supplies of raw material, and the best 
shipping facilities. In America the iron ore is 
deposited a thousand miles from the coal, and the 
works, on account of the coal, are mostly between 
400 and 500 miles from seaboard, whilst wages and 
salaries and costs in general are extremely high. 
We have great natural advantages, and we shall 
have excellent trading opportunities. With organi- 
sation and hard work we can win to a better position 
in the markets of the world than ever before. 








RANDOM REFLECTIONS. 
- aa 

AT a meeting in America in December, a consulting 
engineer of New York made the following statement : 
‘* At the outbreak of war our country was rushing 
headlong into a period of industrial depression caused 
by surplus production that could not be consumed in 
the United States on account of the small purchasing 
capacity of the people, and could not be exported 
because poor shop methods prevented us from pro- 
ducing as cheaply as other countries.”” As America 
is in trade competition with the United Kingdom, we 
may safely assume that the old country is included 
among the ‘other countries’’ referred to. What, 
then, are we to make of the statement ? Is it wrong 
or are all the people who have drawn deductions from 





the Censuses of Production of this land and America 
mistaken ? One might have been tempted to say 
that if you took only a few industries or only a few 
units from a number of industries either side could 
prove itself right, but that line of argument is barely 
possible. ‘The Census of Production covered a large 
number of industries and gave average results for the 
whole, so that good and bad were lumped together, 
On the other hand, the American industrial depression 
which was averted by the war was expected to be 
general also. Hence we cannot suppose that the 
authorities are speaking about different things, and 
we have, therefore, to decide between two 
diametrically opposite views-—that of Mr. Ellis 
Barker and the authors of ** Eclipse or Empire,” that 
American manufacturing methods have left us 
leagues behind, and that of this New York critic, 
that American shop methods are so bad that com- 
petition can not be carried on with other countries. 
Probably the truth lies somewhere between the two. 
We have never accepted the census figures as 
conclusive, for the very obvious reason that if they 
had been unchallengeable, America would easily have 
beaten the world in all markets ; but, on the other 
hand, the New York critic attacks the subject, we 
fancy, with a little bias. He is, we gather, a scientific 
management enthusiast and adviser, and it is very 
natural that he should regard all works not conducted 
on the principles he advocates and admires as badly 
managed shops. That is a mistake which it is very 
easy to fall into where all the circumstances are not 
known. The war saved America from an industrial 
crisis and inspired a saying by Mr. Gantt at the 
meeting alluded to above that ‘the ability to buy 
things’ is now recognised as secondary to the 
“ability to do things.” That is quite true where 
there is an unlimited market, but if the ability to buy 
things is lacking there is no use being able to make 
them, and that seems to have been the condition that 
was leading towards industrial disaster in the United 


States. 
* +. *” * * 


A LETTER on the Rowan Premium System published 
in our last issue deals with a type of argument that 
is familiar to all who employ wage-bonus plans. Put 
very briefly, the question raised by our correspondent 
is this: ‘‘ If for a certain amount of endeavour I am 
paid one shilling per piece, is it just that I should 
only be paid sixpence per piece if I increase my 
endeavour?” The fundamental mistake here is that 
the workman considers the work-cost per piece, 
instead of centering his whole attention on the total 
wages earned. It is perfectly true that his reward 
per piece would under the Rowan syste: be relatively 
very low if his output were very high, but at the same 
time his wages would have increased considerably 
above the normal. Our correspondent would not 
suggest that because a bookseller finds the hundreth 
copy of a book more difficult to sell than the first fifty 
he should charge a higher price for it. The first copy 
he sells is obviously the most profitable to him, for it 
has taken less storing and has involved locking up 
capital for a shorter time, less wages of attendants, 
less cost in advertising and so on, all which things we 
may lump together as the bookseller’s * work.” Every 
succeeding copy costs him more and more to sell, but 
he does not ask his clients to pay him on a graduated 
scale according to the number of volumes he has sold. 
What he does is to set his total takings against his 
total labour for the sale of the hundred books, and if 
he makes an adequate profit on the whole transaction 
he does not bother his head much about the reduced 
profit on the last copy sold. We suggest that our 
correspondent should look at the premium payments 
in the same way. He is selling hours of labour 
instead ‘of books. The first hours may be more 
profitably sold than later hours, but if a premium has 
been earned the average value of all the hours will 
be greater than the standard value of any one hour. 
This may be regarded as the workman's profit: on the 
sale of his labour. We would ask our correspondent 
to notice, moreover, that if the plan he would like 
were followed then wages would rise at a great rate, 
as they do under the Weir system if the times are not 
very carefully set. It was to avoid this contingency, 
with the danger of rate-cutting, that the Rowan 
system was devised. We admit that the stimulus to 
increased effort falls off after a fifty or sixty per cent. 
bonus has been earned, but up to that point the reward 
is higher than under the Weir system, and if time 
setting is fairly good a fifty per cent. increase is on the 
whole as much as can be expected. The employer 
does not want excessive endeavour which he might 
get if he gave a higher and higher premium as the 
number of pieces made increased. He wants the sort 
of endeavour that can be kept up week in and week out: 
for years, and effort of that kind induced by the 
system in question. 


* * %*£ * * 


OnE of the most perplexing and least expected 
difficulties which faces the employer who wants 
to pay his workpeople more money is that they 
don’t want it. Wherever high wages rule, then a 
large proportion of absenteeism will be found. Men. 
like miners and riveters, who can earn enough in 
four days to satisfy their requirements, will often not 
work six. This was felt to a certain extent before 
the war, but is more pronounced now, partly because 
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the average wages are higher, and partly, we suggest, 
because the earnings per household are much greater. 
That is an aspect of the question of wages to which 
insufficient attention has so far been given. We 
have heard labour advocates speak in moving terms 
of the gross iniquity of obliging girls to work for 
15s. per week, wholly oblivious to the fact that 
the girls often earned nothing before, and had to 
be supported out of their fathers’ and brothers’ 
earnings. When it is remembered that the wages 
of the latter have been raised by a sufficient amount 
to meet the extra cost of living, it is obvious that 
what the girls of the family earn is all clear profit 
to the household, and if it does not go in mere finery, 
which is very often the case, it is expended on house- 
hold goods of various kinds, which under other 
circumstances the family would have done without. 
We should, we suggest, get a much more correct 
impression of the wealth of the working classes if it 
were measured by families instead of by units. When 
a man had to support several other people besides 
himself he had to work pretty hard, but now, when 
several members of a family are earning good wages 
there is less need to do so. Slackness from this 
account is experienced in many shipyards, and how 
to overcome it is one of the problems to which Mr. 
Lynden Macassey, who has recently been appointed 
Director of Shipyard Labour. will have to find an 
answer. But it is only one of many that have been 
set forth with clearness in a series of articles in The 
Times. Another is the waste of labour in ship- 
vards. Shipbuilding, and particularly ship repairing, 
is to a certain extent intermittent work. At one 
time there may be enough occupation, and more 
than enough, for all the hands in a yard ; at another 
there is not enough to go round. If the employer 
discharges hands under the second condition he may 
have the greatest difficulty in getting them back 
again when they are needed. Hence, he often 
decides to keep them in the yard on wages, but 
without work. Labour efficiency is, of course, lost 
thereby, and schemes are now being tried—-on the 
Wear, for example—to diminish the loss, men being 
transferred from yard to yard as they are needed. 
But it is clear men cannot be sent at a day’s notice 
from the Clyde to the Wear, or from Southampton 
to the Tyne, and the best way to overcome the 
difficulty will be so to arrange matters that the 
work shall be so distributed that there shall be 
no glut at one yard whilst there is a dearth at 


another. That can be done under the present 
conditions by wise organisation. 
* * * * * 
THE contention that a good general education 


is the best preparation for a future engineering 
career has gained support of a solid kind during the 
last few days. Last week we alluded in these notes 
to the really admirable address Mr. Hichens gave 
to headmasters—an address we are fortunate enough 
to be able to reproduce in full to-day—in which the 
requirements as seen by an engineering employer 
were set forth. We now have, and print on another 
page, a report on the same subject made by a special 
committee of the Manchester Association of Engi- 
neers. The similarity between the two cannot 
escape attention. Both lay stress upon the point 
to which we have alluded, but whereas Mr. Hichens 
thinks no specialisation is required before the age 
of seventeen, the Manchester Committee puts the 
age at fourteen ; both insist that elementary educa- 
tion must be sound. The only reason for the 
difference in the school-leaving age is that the Com- 
mittee is considering the case of the trade apprentice, 
whereas Mr. Hichens was thinking more of the youth 
about to enter the business or managerial side of a 
works. The common ground between the two is 
that both recognise the fact that early specialisation 
may do more harm than good, and that a sound 
general education is the best foundation for an 
engineering career—and, we may add, any other 
career. Whether an education of the kind should 
include dead classics or not we frankly admit 
we do not know, but of this we are convinced, 
that since classics have a broadening, a purifying, and 
«a strengthening effect upon the mind, they are 
essential in any curriculum, and we say without 
hesitation that if time is not given to Latin and 
Greek classics, then time must be given to the best 
English literature. A course which is laid out on 
purely utilitarian grounds will not only never make 
good engineers, but it will never make good broad- 
minded citizens able to understand rapidly, think 
logically, and speak or write clearly. No duty 
of education is more important than that of encourag- 
ing the love of good reading, and that can only be 
secured by a classical education of one kind or 


another. 


* * * * * 


In no respects do modern engineering works 
differ more from their predecessors than in the 
illumination provided. For many years nobody 


seemed to think much about the lighting of factories. 
Windows too small in area were allowed to get dirty, 
or were clouded with whitewash to reduce glare. 
By night tallow dips stuck on a bit of wood, smoking 
and thoroughly objectionable oil lamps, or gas burners 
of a surpassingly inefficient kind were used... General 


‘illuminants, it would be impossible to say. 





shop illumination by night and even by day was 
almost wholly neglected. Each man worked in a 
little area of indifferent light, with gloom beyond 
and around him. Possibly our ancestors’ eyes were 
bétter than ours are, for they seemed to be able 
to do things by the help of one candle that we want 
twenty to do. Possibly we are suffering from the 


legacy of overtaxed eyesight they left us. Certainly 
we cannot work under the conditions that they 
regarded as tolerable. How much this may be 


due to the higher accuracy now required, how much 
to the higher speed, and how much to a habitude 
which has increased with every improvement in 
The fact 
remains that managers now give as much attention 
to the lighting of buildings as they do to the supply 
of power, and no one, not even the foundry manager, 
is satisfied if there is less than ample light. In the 
old days artificial lighting was an expensive business, 
and there was some excuse for providing no more 
than was essential—much less, by the way, was all 
the old workmen got—but nowadays artificial light 
is so extraordinarily cheap that nothing can excuse 
parsimony in its use. In a recent paper, issued by 
the Westinghouse Cooper-Hewitt Company, it is 
estimated that ‘“‘ an operative would have to lose but 
three minutes’ time to represent a money loss equal 
to the cost of more light than he would need for a 
ten-hour day.’’ As bad or defective lighting must 
undoubtedly lead to the loss of far more than the 
equivalent of three minutes per day, the folly of 
employing it is obvious. The figure is based on 
the assumption that a kilowatt at the lamps can be 
bought for a halfpenny, which is not often. if ever, 
the case when all charges are taken into account : 
but even if we double, quadruple, or quintuple the 
amount, there is still a fine margin to work on, 
because in any case some light must be provided, 
and it is the difference between what has been 
provided and what ought to be provided that must 
be looked upon as the extra charge against’ which 
a better output has to be set. 


* * * * * 

THE position of the British motor car trade after 
the war is giving much anxiety to those who have 
interests in it. Whilst home makers were turning 
out a diminishing number of cars for many months 
after August, 1914, they are now totally prohibited 
from making any save those required by the Crown. 
On the other hand, America is reaping an enormous 
harvest. The output of pleasure éars by the biggest 
makers has practically doubled—the Ford Company, 
as a single typical example, having built 533,921 
vehicles in the vear ending July, 1916, as against 
248,000 in the preceding twelve months. Overland 
and Studebaker, two other types well known here, 
show figures of the same order. Our specialised 
contemporary, T'he Autocar, is naturally concerned 
about this state of affairs, and discussed it in a very 
temperate and well-reasoned article on January 6th. 
It sees no possible means of saving the British motor 
car industry from ruin but a tariff—and a very stiff 
tariff at that, say, from 50 per cent. down to a mini- 
mum of 33} per cent. This is a problem much too 
vexed and too embroiled in side issues to discuss 
in a short note, but we commend the arguments of 
our contemporary to all who think tariffs are simply 
a means of avoiding the consequences of our own 
ineptitude. One hears it frequently asked, for 
example, why works of the size of the Ford shops 
are not erected by British capital, and why we do 
not here build standardised cars at the rate of two 
thousand a day, if America can do so? The answer, 
as everyone who has studied the subject knows 
perfectly well, is that the home market in the United 
States is very much greater than ours. In all not 
much more than a quarter of a million cars were to 
be found in the British Isles in 1914 ; in the same year 
there were one and three-quarter millions in the 
United States, and in June last the number was 
approaching three millions. It may be justly said 
that this enormous total is only reached because 
American cars are so cheap and that the demand 
in the United Kingdom could be enormously 
augmented if cars at a corresponding price were 
built here. Whilst we cannot fully agree with that 
opinion, we are constrained to admit that there is 
an element of truth in it. But, accepting it as true. 
it is more than ever important that the British 
motor car industry should be helped to get upon 
its legs again. It has given up all to the war, and 
it would not only be grossly unfair to all who have 
spent their lives and their money on that industry, 
but would be intolerable blindness to the welfare of 
the country if any ancient prejudices were allowed 
to prevail against a course of action which may be 
proved essential. 

* * * * * 


WE cannot contemplate the present attitude of 
the people of this land towards standardisstion 
without contrasting it with the complaints that 
consular reports and private grumblings made 
familiar a few years ago. Hardly a week passed 
in which the British manufacturer of some commodity 
or another was not roundly rated for his lack of 
enterprise, his crass stupidity, his intolerable stiff- 
neckedness in not modifying his designs to suit the 





whim of every customer. All that is being forgotten. 
Thousands upon thousands of people who had no 
conception what economies were effected by the 
adoption of a single design have learnt it through 
their occupations at the bench and the lathe, or in 
the offices of factories. We are indeed on the verge 
of an age of standardisation of a kind barely dreamt 
of even by those who were most obsessed with the 
idea that nothing would make the British manu- 
facturer modify his patterns. Organisation of the 
kind now discussed cannot fail to lead in this direc- 
tion. Associations of big works will agree to leave 
certain products in the hands of certain firms, and 
as soon as that is done, as soon as a factory gives 
itself up to making one thing, and one thing only, 
it standardises that thing in all its parts, because 
in no other way can it work so rapidly or so econo- 
mically. The methods of production which must 
prevail in the future are totally opposed to making 
in detail; nothing but manufacture in gross can 
meet the demand that is arising. We have an 
example that catches the public attention in the 
standardising of merchant ships, and we may in 
the not very distant future find it in turbines, pumps, 
motor cars, locomotives, cranes, and many other 
classes of machinery. This standardisation is of a 
striking kind, for it goes hand in hand with close 
specialisation. Just as now a firm buys its standard 
nuts, rivets, washers, split pins, pipe fittings, and 
so on, so in the future we may find it buying cylinders 
made by cylinder experts, pistons by piston experts, 
turned shafts by shaft experts, rotors for dynamos 
and turbines from people who make nothing else, 
field magnets from people who make nothing else, 
locomotive -wheels and motor car wheels from firms 
who make such things and such things only. Then 
we may find firms who specialise in assembling such 
parts and putting them on the market. This 
course is already pursued here to a certain extent, 
but much more in America— in the motor car trade, 
for example. The country would thus tend to 
become one vast factory, in which the different shops 
would be separated by geographical distances. It 
would be a further blow at the interest of mechanical 
engineering, but it would make for economy of output, 
and that is everything nowadays. 








BOOKS OF REFERENCE. 


We have received two copies of “ The Electrical 
Engineer’s Diary for 1917.’’ One copy is bound between 
thick boards, and the other with limp covers for convenience 
in travelling. This book, which calls itself a diary, and 
which does, in fact, contain a three-day-to-the-page diary 
at the end, is, in reality, a good deal more than a simple 
diary. It is a book of reference of a particularly useful 
type. It would be impossible with the space at our 
disposal to indicate in anything like detail the multifarious 
information which it contains. We can only refer to it 
in the barest outline. First of all there is a list of technical 
terms and definitions which have been provisionally 
approved by the British Electro-Technical Committee, 
amplified by explanations when this has appeared necessary. 
Then there is a section which is devoted to general matters, 
and it embodies data concerning conductors of all kinds, 
insulating materials, overhead transmission lines, Xc., 
as well as all sorts of interesting odds and ends which are 
likely to come in handy to the electrical engineer. Then 
comes @ section which reviews the various methods of 
generating electricity, and it treats of a large number of 
machines of different types in a highly practical manner. 
Following it comes a section given up to the application 
of electricity for power purposes, in which reference is 
made to all sorts of methods for transmitting mechanical 
power, and to the powers taken by machinery of different 
kinds, such as cranes, planing machines, lathes, punches 
and shearers, saws, bending and _ straightening rolls ; 
in electric welding, electric furnaces, electrical separation 
of materials; in rolling mills, mining, coal cutting and 
drilling, pumping, ventilation, cotton mills, paper ills, 
printing and bookbinding, wood working; in paint, 
cement, and pottery work; in flour and seed mills 
for agricultural and horticultural machinery ; in dairies ; 
for refrigeration and ice making ; in breweries and inineral 
water factories, and tanneries ; for domestic appliances ; 
in boot and shoe factories, laundries and dry cleaning 
shops, tailoring and dressmaking, cigarette and tobacco 
factories, hotels and restaurants, «inematograph halls, 
nitrogen fixation, and for a host of other applications. 
The next section is devoted to illumination, domestic, 
industrial, exterior, &c. Then there are a section containing 
official rules and regulations; a list of London streets 
in which electricity mains are laid, and a list of electricity 
supply authorities in the United Kingdom. Finally, 
there is the diary to which we have already referred, and 
it is all the more useful to the engineer in that it is ruled 
in squares. The book is published by 8. Daves and Co., 
of 30 and 31, St. Swithin’s-lane, London, E.C., at the price 
of 5s., and it is certainly a most excellent. five shillings’ 
worth. 


TuE 1916-17 edition of the “‘ Gas Works Directory and 
Statistics—published by Hazell, Watson and Viney, 
Limited, price 10s. 6d. net—is the thirty-ninth annual 
issue of this book of reference. Its subject matte 
has, in spite of war-time difficulties, been revised to 
August last. For those who are unacquainted with the 
work we may explain that particulars are given in it of 
all the gasworks in the United Kingdom, and in a good 
many foreign cities, of such things as population supplied, 
coal carbonised per annum, annual make and sale of gas, 
illuminating power, price per 1000 cubic feet, residuals 
made, length of mains, districts supplied, &c. The names 
of the engineers, managers, &c., are_also given. 
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TEMPORARY DRY DOCK MADE WITH SHEET 
PILING. 

AN interesting example of the adaptability of steel 
sheet piling is the temporary dry dock now in use at 
new port works at Valparaiso by the contractors, S. 
Pearson and Son, Limited, for the construction of the 
reinforced concrete monoliths required in connection 
with the permanent work of the new port. The size of 
the monoliths is generally 20 m. long by 16 m. wide by 
15 m. high, but there is to be one which will be 20 m. long 
by 20 m. wide by 15 m. high. The weight of each of the 
smaller monoliths before any filling is deposited is 2434 
tons. 

It was necessary for these structures to be constructed 
in the dry, and there being no facilities for doing this, it 
was decided to build a temporary dry dock, constructed 
of steel sheet piling of the ‘* Universal” joist section 
shown in the accompanying sketch. The-dock is 84.00 m. 


“UNIVERSAL”? JOIST SECTION SHEET PILING 


long by 38.30 m. wide, measured from sheeting to sheeting, 
and the space thus provided is large enough for making 
three monoliths at a time. The piles were driven down 
to — 15 m. or — 17 m., according to the situation, and the 
dock bottom is 8.00 m. below mean sea level. As there is 
a rise in tide at Valparaiso of about 1.00 m., there is a 
head of water on the walls of piling 9.00 m. Timber 
piles and planking were placed in the inside of the dock 
on three sides, the space between being filled. to give 
support to the sheeting and to form a working platform. 
At the entrance or northern face the piling is supported 
by eoncrete blocks, weighing from 40 to 60 tons each, 
which are lifted out and the piling withdrawn when it 
is desired that the monoliths shall be floated out. The 
piling is afterwards re-driven and the blocks replaced 
for building the next set of monoliths. The upper engrav- 
ing on page 65 gives a general view of the dock, while 
the lower shows the northern end or entrance with the 
concrete blocks referred to above in the background. 

When the dock was completed, two 10in. and two 6in. 
centrifugal pumps were installed, and, in addition, a 24in. 
centrifugal pump belonging to te suction dredger Cachalot, 
with a capacity of 50 cubic metres per minute, was tem- 
porarily employed. Very little impression was made 
on the water level until an increase of external pressure, 
ctue to the rising tide, closed the sheet piling. As soon as 
this effect was felt, the large centrifugal pump speedily 
lowered the water level, and the inflowing water became 
so much reduced that it could be handled easily by two 
10m. centrifugals. Ashes and clay were dumped at 
various places outside the sheet piling where the flow 
appeared greatest, and after the sheeting got the full 
pressure it tightened up, so that a 6in. centrifugal pump, 
working about three-quarters of its time, was able to 
deal with the whole of the leakage. On completion of the 
monoliths the sheet piling will be withdrawn and used 
on other portions of the work. Consisting as it does of 
15in. joists, the latter will also have a high salvage value 
for use in building construction when the port works are 
completed. 

The above works are being carried out by S. Pearson 
and Son, Limited, 10, Victoria-street, Westminster, S.W., 
and the steel sheet piling was supplied by: the British 
Steel Piling Company,‘Dock House, Billiter-street, London, 
E.C. 








EDUCATION AND BUSINESS. 





Few addresses at the recent meeting of the Association 
of Headmasters have attracted so much attention as 
that given by Mr, W. L. Hichens, chairman of Cammel 


Laird and Co., Limited, and we feel sure our readers 


will be glad to see a full reprint of it. 


Mr. Hichens said :—-My subject is “ Education and 
Business,” a thorny and difficult subject, about which 
controversy will never cease to rage. It is, moreover, 
# question of the highest importance, for now more than 
ever do we realise the extent to which our national life 
is bound up with trade, the close relationship between 
the State and industry. The war has taught us that the 
merchant and the manufacturer are vital links in the 
chain of our national defences, and that their work is 
just as much national service as the work of the soldier 
und the sailor. If this is true in war time it is equally 
irue in times of peace. For the whole material fabric 
of our social organisation depends in the last resort on 
the production and distribution of wealth, and it is vital 
to the solution of our burning social problems that com- 
merce and industry should be clearly recognised by those 
engaged in them as national services involving large 
duties and serious responsibilities, not as appanages of 
the cold-blooded and soulless science of political economy. 

You will naturally expect therefore that as a business 
man I should tell you how the educational system of this 
country can be better adapted to the needs of industry, 
and, perhaps, be put on a more practical footing. For 
this is @ time of national heart searching ; we are ready 
to admit our past shortcomings and to face far-reaching 
changes. It is the fashion to compare our system of 
education with that of the Germans, and to draw the 
conclusion that their system provides a far more useful 
and practical equipment for those entering the life of 
commerce, 

The cry is, therefore, for a more practical and useful 
scheme of education, and you will reasonably infer that 
! shall make suggestions to this end. I have no such 


suggestions to make, and I fear that at the end of my 
remarks you may regard what I have put forward as 
visionary and unbusinesslike. 





IT want to make it clear at the outset that I cannot 
claim that my views represent those of the business world. 
Indeed, I do not know what the views of the business 
world are, for, as things are constituted to-day, there are 
no means of ascertaining the collective opinion of the 
business world on any given subject. You get the views 
of an individual employer, who may, or may not, be 
representative of his class, or you may get the views of 
any one trade on a restricted range of subjects through 
its trade association, but there is at the present time no 
organisation representing industry as a  whole—no 
industrial Parliament—where these and similar questions 
ean be discussed, and where the collective opinion of 
industry can be ascertained. This is a serious defect 
in organisation—but a digression from my subject which 
I will not pursue. 

I think, perhaps, I can make my point of view clearest 
if I describe to you briefly the type of recruit that we try 
to secure in our own business. 

A big industrial organisation, such as that with which I 
am connected, has—or should have—three main sub- 
divisions. There is first of all the manufacturing branch-— 
the workshops where the articles are produced. Then 
there is the commercial branch, where the sales are con- 
ducted and the accounts and statistics kept ; and lastly 
there is the laboratory and research branch—a side of 
business which has been sadly neglected in this country. 
So that there are three main types of activity open to 
young recruits in our business. They may elect to take 
up the practical side of making things, which involves 
a knowledge of engineering and of the way to handle 
men; or they may prefer to deal with the distribution 
of the manufactured article, which offers a wide and 
varied sphere of activity all over the world; or, if they 
are scientifically minded, they may find their vocation 
in the laboratory. 

Now, what determines us in the choice of our apprentices? 
I am dealing here, not with the rank and file, but with 
the better educated apprentices who expect to rise to 
positions of responsibility—those who have had the advan- 
tages of a secondary education ; although it would be a 
great mistake to think that the higher posts are open only 
to those who have had a secondary education. Industry 
is far more democratic than is generally supposed, and 
merit is rightly recognised wherever it is found. I will 
deal first with our engineering apprentices whose future lies 
in the workshops. We prefer that they should come to 
us between the ages of 16 and 17, and, if possible, after 
serving an apprenticeship in the shops and drawing-office, 
that they should then go to a university and take an 
engineering course. I often wonder why it is that the 
number of public school boys who choose engineering 
as a profession is so small. We live in a mechanical age, 
and our material progress ix more closely bound up with 
engineering than with any other profession. Are we to 
harness the great untrained forces of nature to minister 
to our needs ? It is to the engineer that we look. Do we 
wish to increase the output of wealth in the world and 
to raise the general standard of well-being? It is to 
improved mechanical devices in the main that we must 
look, for it is only by labour-saving machinery that we 
can gain the freedom from unremitting toil at which modern 
civilisation aims. And yet one finds that boys prefer 
the counting house or the Army or the Civil Service. 
Why is this? Partly, I think, because few scholarships 
are offered to boys to carry them through their period 
of apprenticeship, and I would suggest that here is a useful 
field for the activities of those who interest themselves 
in educational endowments. But the main reason, I think, 
is that the engineering career does not offer the same 
certainty as the others which I have mentioned. These 
are miserably paid, as a rule, but they offer a safe though 
modest competence, and during recent years boys have 
been taught to go for the safe thing. And yet there is 
nothing that saps the moral fibre of any boy—or, indeed, 
any nation—more effectually than that he should embark 
on the journey of life with the motto ** Safety first” 
hung round his neck. But this, again, is a digression. 

I return to the recruiting of our apprentices. As in the 
ease of the manufacturing branch, so on the commercial 
side we prefer that our recruits should come to us at the 
ages of 16 and 17. We have recently, however, reserved 
a limited number of vacancies for University men. The 
Research Department should also in the main be recruited 
from University men. But there is this difference, that 
whereas the latter should have received a scientific 
training at the University, we require no_ specialised 
education in the case of University men joining the com- 
mercial side. You may have noticed that we prefer 
either comparatively young boys of 16 or 17, or else young 
men who have finished their University career, and that 
there is no great scope for the boy of 18 or 19 who has spent 
two years longer at school. In practice we find that the 
boy of 18 or 19 has not acquired any special advantages 
by his two extra years at school which enabled him to 
outstrip the boy who has started his business career earlier. 
I will not pause to inquire into the reason of this, but. 
will merely suggest that the cause may be—not that the 
education of the older boys ought to be more highly 
specialised or ** vocational ’’—but, on the contrary, that 
you tend, at these ages, to desert education for practical 
training and achieve neither. The fact is that specialised 
education at school is of no practical value to us. There 
is ample time after a boy has started on a business career 
in which he can acquire all the technical knowledge that 
his brain is capable of assimilating, and it is the duty 
of every firm to see that its apprentices receive a proper 


training. 
It is also the duty of every manufacturing town to 
see that efficient technical schools and continuation 


classes are maintained. 

What we want to assure ourselves when we take a 
boy is that he has ability and moral strength of character, 
and I submit that the true function of education is to 
teach him how to learn and how to live—not how to make 
a living—which is a very different thing. We are interested, 
naturally, to know if a boy has an aptitude for languages 
or mathematics or a mechanical turn of mind ; but it is 
immaterial to us whether he has acquired his aptitude, say, 
for languages through learning Latin and Greek, or French 
or German. What is vital is that he should have a real 
understanding of the meaning of words and the framework 
of speech. For ‘ words,’ as Hobbes said, with great 
insight, “are the counters of fools, but the money of 





wise men.’ They are, in fact, the foundation of sound 
thinking and clear writing, whether on a business matter 
or anything else. What matters in the more advanced 
study of a language is that a boy should know enough of 
it to appreciate its beauty and to understand the writings 
of the great men who have used it—not that he should 
know enough to write a business letter or interview a 
customer. The educational value is paramount—the 
vocational negligible. If, therefore, modern languages are 
taught because they will be useful in after life, while Latin 
and Greek are omitted from the curriculum because they 
have no practical use, although their educational value 
may be greater, you will be bartering away the boy’s 
rightful heritage of knowledge for a mess of pottage. 
Moreover, in considering the question of the best education 
for the future business man, one must not think only 
of his life in business. After all a man’s whole life is 
not spent in the counting house or the workshop, and even 
if it were true that education should qualify him in the 
technique of his future profession it would surely be no 
less important to teach him how to use his leisure hours 
and how to fulfil his duties as a citizen. Will his spare 
time be spent in idle frivolity ? Or will he have some 
intellectual interests which brightens his life ? Will he 
do his share towards moulding public opinion aright 
on the political questions of the day ? Will his life be 
well-ordered and based on true knowledge ? Or will he 
fall a prey to what Plato calls ‘‘ the shapelessness of life 7” 
Will he “ hesitate and falter life away half-living a hundred 
different lives,” as another writer has put it, and culti- 
vate the polupragmosune which is Plato's antithesis 
to a just man’s mode of life. 

These are the things that really matter for him 
and for his country ; for it is not Wordsworth’s Happy 
Warrior only **‘Who when brought among the tasks 
of real life hath wrought upon the plan that pleased his 
boyish thought.” Good and bad alike build upon the 
groundwork of their early education, and if the foundations 
are not well and truly laid in early youth what hope is 
there for the superstructure 

How far does modern education teach a boy how to 
learn and how to live? If he is taught by precept and 
example that knowledge is not an end in itself, but just 
the mental equipment necessary to enable him to get 
rich quick—then his education is doomed to failure, 
for it is based on error. If he is crammed with dates and 
lists of kings, if he is taught 

* How many notes * sackbat has, 
And whether shawims have strings.” 

in order that he may pass senseless examinations and win 
a safe competence for life in the Civil Service—his education 
has been a miserable failure. If, on the other hand, he 
has learned why this man rose to eminence, why another 
with great opportunities ended in failure ; if he is taught 
why one state achieved greatness while another declined 
and fell; if he understands something of the social and 
moral conditions of other countries and other times ; 
or even if he has only been taught that these are the things 
to look out for in the reading of history—his education 
will bear fruit. I venture to think that the tendency 
of modern education is often in the wrong direction, that 
too little attention is given to the foundations which lic 
buried out of sight below the ground and too much to a 
showy superstructure. We pay too much heed to the 
parents who want an immediate return in kind on their 
money, and forget that education consists in tilling the 
ground and sowing the seed—forget, too, that the seed 
must grow of itself. There is another aspect of the 
question which seems to me interesting. No one, J think, 
ean fail to notice the tendency to keep moral education 
apart from the rest of the curriculum. The former is 
confined almost entirely to the Sunday sermon in chapel, 
with possibly an occasional shy reference to the subject 
during Scripture lessons. The consequence is that a 
boy’s religious life and his ordinary every-day life are in 
two separate water-tight compartments, and this fatal 
doubleness of life—this duplicity—pursues him to the 
end of his days, producing that shapelessness of life which 
Plato regarded with so much horror. The code of honour 
that regulates his every-day life is derived, not from 
religious teaching, but from the cricket. field or the football 
ground. Here he learns that he must not play for his 
own hand, but for the sake of his side, and is taught the 
meaning of fair play. By analogy, he grows to understand 
that he must * play the game ” in the affairs of every-day 
life. But he is not taught that there is a “ fair work ” 
corresponding to a “ fair play,” in fact there is no such 
word as ~ fair work” in the English language. Games 
come in for their full share of criticism, and it is right 
that we should recognise what we owe to them. 

This system of water-tight compartments is due in 
the main, I think, to the natural reserve of the English 
character. An Englishman’s instinct is to conceal his 
deeper emotions; he goes through life with a mask on 
his face, and it is considered bad form, or a sign of weakness, 
to lift the veil. Perhaps, however, we carry it too far, 
and perhaps our water-tight compartment system has 
a heavy responsibility to bear. Perhaps, too, we pay 
too little attention to what Kant calls “the eternal 
orientation of morality.” 

| am well aware that the kind of teaching on which 
I have tried to lay emphasis calls for the highest type 
of charactér in the teachers, and it may be that we are 
not always successful in attracting the right type of man 
into the profession. In fact, it would be surprising if we 
were, for we do not recognise the importance of the 
profession as we should. For one thing, assistant masters 
are abominably paid. Their average pay is, I believe, 
less than that of our workmen and considerably less than 
that of our skilled mechanics. In fact, it is a sweated 
trade as much as any in the East End of London, and for 
the same reason—owing to the working of unrestricted 
competition. You undercut one another in your business 
just as much as we do in ours, only you have no “ boom ” 
years in which to adjust the balance, and I suggest that 
the remedy is the same for both of us, namely, a ring to 
ensure that the rights of those engaged in the business 
are recognised, and that the consumer does not benefit. 
unfairly at the expense of the producer. Rings rightly 
directed fulfil an important function in controlling the 
industry of a country, as do Trade Unions; and to 
harmonise the two is, perhaps, to solve the labour problem. 
The trouble is that there is a tendency for both types 
of organisation to abuse their strength, while the State, 
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TEMPORARY DRY DOCK AT VALPARAISO 


(For description see opposite page.) 
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which should hold the balance between them, shows 
too little understanding of its proper function. 

if it is argued that the greater cost due to bigger salaries 
will put higher education beyond the reach of many, 
and that we shall discourage the very thing we want to 
promote, my answer is that we have no right to achieve 
this end at the expense of the teachers, and that other 
means must be found to overcome the difficulty—more 
generous benefactions, or, if necessary, State aid for 
scholarships. One thing is certain. We can never expect 
men to maintain their self-respect and to give us their 
best so long as we persistently underrate their value. 

It will be a lamentable thing for the country if its 
higher education is sterilised because the best type of 
man does not join the teaching profession. And I believe 
that after the war there will be a serious risk of this happen- 
ing unless the problem is courageously tackled. For never 
has true education been more urgently needed than it is 
now, when we are face to face with the tremendous 
problems that war has brought in its train. Great forces 
have been let loose, and will not settle to rest again in the 
old familiar grooves. The transition from the old order 
to the new will take many years, and the foundations of 
human character which it 1s your task to see well and 
truly laid will be severely shaken. 

A want of education, or, worse still, a misguided 
education, lies at the root of most of our troubles. Strong 
pressure is being brought to bear to commercialise our 
education, to make it a paying proposition, to make it 
subservient to the god of wealth and thus to convert 
us into a money-making mob. Ruskin has said that 
* no nation can last that has made a mob of itself. Above 
all a nation cannot last as a money-making mob. It 
cannot with impunity, it cannot with existence, go on 
despising literature, despising science, despising art, 
despising nature, despising compassion, and concentrating 
its soul on pence.” 

On which side are the forces of education to be found ? 
Or are they on the fence ? 








SCREW GAUGES. 





THE untimely death of Sir Frederick Donaldson, who 
was drowned in the foundering of the Hampshire, with 
Lord Kitchener and Mr. Leslie Robertson, created a 
vacancy for the chairmanship of the Screw Gauge Sub- 
Committee of the Engineering Standards Committee. 
Work in connection with munitions has demonstrated the 
need for a greater degree of standardisation than previously 
existed, and, of course, a considerable amount of more or 
less co-ordinated, but nevertheless extremely valuable 
work, has been done by the large number of engineers now 
engaged upon Government work. Col. Crompton, with 
his usual energy, and notwithstanding his age, has under- 
taken the chairmanship of the Screw Gauge Sub-Committee 
—-he has been a member of the committee for a long time 
and, having been asked to fill a gap in the programme of 
the Institution of Automobile Engineers on Wednesday, 
January 10th, he hit upon the idea of an open discussion 
upon the question of screw gauges. To use his own words, 
his object was to obtain the opinion of a body of engineers 
peculiarly concerned with screw gauges, so that, when the 
committee gets to work again under his chairmanship, it 
will be possible to have such information at hand that will 
enable steps to be taken to arrive at a system of standardi- 
sation that will be far more interchangeable than is at 
present the case, and at the same time, perhaps, to initiate 
in England a system so good that it could be recommended 
to our continental friends and Allies, and possibly to 
America, and in this way obtain a universal screw thread 
throughout the world. In a brief reference to nomencla- 
ture, Col. Crompton complained that, although the 
Standards Committee reports had laid down a standard 
nomenclature which had been in vogue for thirteen years, 
people still mixed up the terms allowance and clearance, 
and even no less a person than Mr. F. W. Lanchester, in 
the paper last read before the Institution on worm gears, 
frequently spoke of clearance. In Col. Crompton’s opinion 
the systems of screw gauge that have hitherto been pro- 
posed are not simple enough for the use of inspectors, and 
it is further found that the * go ” gauges wear very rapidly 
and become inaccurate. Much could be done by intro- 
ducing clearances at the crests and roots of the threads, 
and as there is almost a consensus of opinion on this point, 
such gauges should be introduced without further delay. 
Col. Crompton then went on to say what a sinner the tap 
has been in the past, and that a great deal of the want of 
interchangeability found to exist in most nuts, nominally 
the same, has been due to the taps being out of pitch con- 
siderably, as well as their thread being insufficiently 
correct. Co]. Crompton himself has introduced a new set 
of gauges for which he claims simplicity, but they have yet 
to be criticised by the National Physical Laboratory. 

In the course of a long discussion a number of interesting 
points were put forward. Mr. W. Taylor laid it down, and 
it was accepted at any rate by Col. Crompton, that whilst 
the * go” gauge must include all the elements in correla- 
tion, the “not go”’ gauge must deal with the elements 
separately. That, he said, was fundamental, and in- 
attention to it hitherto had been the cause of many troubles 
and anomalies. Mr. Sturdee pointed out, referring to the 
wearing of dies, that during the war the manufacture of 
hardened steel screw gauges has become considerably more 
general than was the case previously. His experience of 
such gauges was that in measuring steel parts, the gauges 
would last at least fifteen times as Jong as soft gauges, and, 
in some cases, a life of twenty times had been observed. 
In measuring brass and aluminium parts, the difference 
was not so marked and varied with the conditions met 
in the various shops. The speaker disagreed with the 
suggestion of adjustable dies, and was not prepared to 
agree to the adoption of high crested taps without further 
investigation. There was a larger stock of taps in the 
country than of dies, and that being so it would be more 
advantageous to alter the dies than to alter the taps. 

The difficulties that had been met with by the Aero- 
nautical Inspection Department were outlined by Captain 
Ross, he being concerned with the interchangeability of all 
screwed parts for aeroplanes and aero engines, and as the 
threads dealt with contain a number of non-standard 
pitches of Whitworth and metric form, in addition to the 








usual automobile and standard threads, the problem had 
been found to be no light one. It was found that, to 
ensure interchangeability among a number of contractors 
making the same parts, much finer limits than had been 
commercially used were necessary, and very few gauge 
makers would supply in suitable quantities hardened 
gauges to meet the limits called for, due to the demands 
for gauges from the Ministry of Munitions. The most. 
serious error occurring in gauges submitted for approval 
was that of pitch, and it was not apparently realised that. 
an error in pitch required at least double the error of 
effective diameter to compensate for it. In developing 
small gauge makers, his usual procedure had been to test 
the lead screw of the dathes used by “ pitching ”’ a trial 
screw, and if only screw gauge makers adopted this prac- 
tice quite a lot of time and scrapped gauges would be 
avoided. 

Mr. Ryan referred to work in this connection at the 
Ministry of Munitions during the past eighteen months. 
Like the previous speaker, he found screw gauge makers 
* ordered ’’ up to the hilt, and he was compelled to develop 
new sources of supply. During the first two or three 
months he could not secure more than two or three gauges 
a week from the National Physical Laboratory, whereas now 
the number was between 700 and 1000 per week, and this 
enormous improvement was due to the large amount of 
research work carried out at the National Physical Labora- 
tory. Dr.° Glazebrook also spoke, and Col. Crompton 
expressed himself as having no reason to .be dissatisfied 
with the discussion. 








THE EDUCATION OF ENGINEERS. 


We have received from the secretary of the Manchester 
Association of Engineers a copy of the report of the Com- 
mittee appointed by the Council to consider the question 
of the education of engineers. The report is of especial 
interest to practical engineers, inasmuch as the committee 
of nine contained only a single member who has not. the 
privilege of writing after his name M.I, Mech. E. The 
report states that, in attempting to deal with the whole 
range of education, the committee found itself faced with 
three great difficulties, namely, (1) The general lack of 
co-ordination among the technical schools and colleges ; 
(2) the divorce of technical instruction from practice in the 
workshops ; and (3) the lack of continuity in the education 
of the great majority of engineering apprentices. With 
regard to the first of these three points the committee 
puts forward a proposal which should assist in co-ordinat- 
ing the systems of education in each important centre. 
Briefly the recommendation consists in the co-operation 
of the educational authorities and the employers of labour. 
This course has been adopted for some time in Manchester, 
members from the local engineering firms being on the 
School of Technology Committee. This arrangement does 
not comply with the recommendations of the Committee. 
The latter suggests that a better representation would be 
brought about by election of these representatives by the 
chief technical societies. 

As regards the divorce of technical instruction from 
practice in the shops, the committee advocates that in all 
eases the school or university training should be supple 
mented by adequate shop training of a persistent and 
disciplined character, continuous throughout a definite 
period, and not a mere holiday or preliminary course. It. 
is of opinion that the general and practical traming in shop 
methods that can be given at a technical school is in- 
adequate, and that the schools should concentrate their 
attention upon those aspects of engineering which are not 
taught at the works. The committee thinks that the tools 
in a school workshop should be utilised, first, for the 
instruction of those boys who are taking a full-time day 
course, whereby their subsequent apprenticeship may be 
somewhat shortened ; secondly, they should be used for 
practical demonstrations of the qualities of various 
materials ; and thirdly, for tests and research which cannot 
be carried out in the works. As regards continuity, the 
committee is totally averse to any plan which attempts 
before the age of 14 years to sacrifice general education to 
particular training. Any such proposal is logically almost 
the converse of raising the age for leaving school, and, 
further, it assumes that before the age of 14 a boy or his 
parents can recognise his vocation—-which is very seldom 
the case. The committee further emphasises that any 
change to be made in the existing educational system must 
be in such a direction as to reduce the segregation and 
class distinction which are already too marked a feature 
of English education. 

In deciding which matters needed immediate attention 
the committee was influenced by the fact that about 85 per 
cent. of the apprentices in the engineering trade of the 
Manchester district commence work at the age of 14, 
It concentrated its attention therefore on a scheme of 
training suited to the 85 per cent. majority, with particular 
reference to mechanical engineers. It was further agreed : 
(1) That to raise the minimum age for leaving school to 
15 or 16 years, and thereby to improve the standard of 
education for the majority is very desirable ; (2) that the 
general education provided at the elementary schools up 
to the age of 14 is already meagre enough ; and that, in 
consequence, any sacrifice of time to specialisation or 
trade teaching before that age is very undesirable ; (3) 
that continuity in education should be secured for those 
entering the works at 14 or 15, not by substituting trade 
teaching for general education before that age, but by 
blending appropriate education with workshop practice 
after that age ; (4) that this continuity could be secured 
for the present, by part time day classes, either with or 
without evening instruction. In the case of boys up to 
the age of 17, evening classes should certainly be avoided ; 
(5) that about the age of 17 those who are capable of 
receiving advanced technical training should be selected. 
This can be accomplished by reference to the record of 
the youth in the works and in the school, and by success 
in an examination giving admission to advanced part- 
time classes. Those who are not admitted to advanced 
part-time courses should be encouraged to take evening 
classes. The above principles led the committee to 
recommend the adoption of the following scheme :— 
(1) Employers should insist upon a boy reaching 4 satis- 
factory standard of education ssid becoming an appren- 





tice ; (2) all engineering apprentices should be given an 
opportunity to attend school for two half-days per week 
from the beginning of their apprenticeship to the age of 
17. During this period there should be no evening classes, 
but the employer should pay the boy’s wages for the two 
half-days, and,,thus retain his influence over him ; the 
school fees should be specially reduced to such a figure as 
the ordinary apprentice would be able to afford ; (3) at the 
age of 17 the half-day schooling must, in most cases, cease, 
and the youths should be encouraged by their employers 
to attend evening technical classes two or three nights per 
week ; those who had derived most benefit from the part- 
time classes should have an opportunity of passing an 
examination admitting them to a day course of, say, one 
day per week, like the apprentice day course at the Man- 
chester School of Technology. In every case the employer 
should reward the boy according to his progress in the 
works and in the school by offering special grants or prizes 
for industry and ability. 

The committee holds very strongly the view that much 
may be done in every works, large or small, by intelligent 
interest shown in the welfare of the apprentices. ‘The 
foremen and management should see that an apprentice is 
given that tuition and guidance necessary for doing pro- 
perly the work that is set him. In large works a man of 
suitable ability might devote all his time to following the 
scholastic and practical work of the apprentices, to answer- 
ing questions upon work in progress, to giving explanations 
of shop methods, to inspecting homework, and to acting as 
judge in granting rewards. Generally, however, such an 
official is not possible, and the appointment of a committee 
from the executive and works staff to carry out these 
functions as far as possible is recommended. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves resp ible for the opini 
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INCREASED PRODUCTION. 


Sir,-—L see in your last week's issue an article with reference 
to after-war relations between Capital and Labour. IL would 
put forward what I consider to be a practical solution of the 
present differences between employers and employed—a solution 
which, in my opinion, cannot be considered as anything but 
reasonable to all concerned. My suggestion is that there should 
be a definite agreement to the following effect :— 

The Employers—- 

Will not reduce the rate of wages ruling. 
Will never cut piecework prices except on introducing: 
new methods. 

The Employed 

Will not restrict output. 
Will not interfere in shop management. 

I do not consider that the employers’ part of the bargam 
could be put forward except in exchange for that which the 
employed are asked to concede. With regard to those em- 
ployed, | would say that they are asked to give up something 
the practice of which cannot be defended on grounds of either 
justice or equity. Restriction of output is an export tax on 
manufacture, [f the reason put forward for its first intro- 
duction was, as has been stated, an apprehension of a reduction 
in piecework prices, in my solution 1 Lave removed the ground 
for its continuance, and by so doing have removed all limit to 
the increased earnings of an efficient workman, whilst not 
penalising the less efficient. 

I have great hopes that the above proposals would be favour 
ably received by both sides, and lead to a better understanding 
all round. With regard to the disputes which must arise from 
time to time, would not a system of district tribunals, like those 
now in existence, meet the case—tribunals in which employers 
and employed would receive equal justice ; these, however, not 
to be resorted to until every effort had been made by employers 
and employed to arrive at an amicable settlement. 

Hersert J. MARSHALL, 

Northolme, Gainsborough, 

January 11th, 


VACUUM BRAKE FITTINGS. 


Sir,-—-Cor siderable difficulty is experienced in India m muain- 
taining bra:3 and rubber vacuum brake fittings in proper working 
order. Brass is stolen and rubber perishes. Prevention of the 
former, in the case of piston-rods, has considerably interfered 
with renewals of the latter, with the result that the leakage of 
vacuum on all stock, principally goods stock, is mostly due to 
defective rubber neck rings. The piston-rods, which are covered 
in brass, are now fixed from inside the cylinder to prevent thett, 
and it is not possible to unscrew the piston-rod to renew the 
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neck ring, as done formerly. ‘Ilo renew the neck ring, it is 
necessary to take down the whole vacuum cylinder; the result 
is that this eine! | work is not done, and the neck ring, which is 
the most perishable part of the whole vacuum brake apparatus, 
leaks, causing constant trouble, due to locomotives not being 
able to maintain the required amount of vacuum. Devices are 
in use which allow the crosshead of the vacuum piston-rod to 
screw off, and so enable the neck ring to be changed without 
taking down the cylinder, but common experience has shown 
that these arrangements get so rusted up that it is difficult to 
unscrew the crosshead, or the head becomes loose and drops off 
on the road. 

I have found that the crosshead of the ordinary standard 
rod may be forged out without damaging the brass, and a flat 
cotter 2in. by in. thick, fitted in place of the ordinary 1}in. 
round pin, the head being turned up to 1}in. diameter, same as 
the rod—see sketch. This arrang t enables the neck ring to 
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slip off the end of the rod, and it can be changed in afew minutes. 
It is necessary to add that the end of the ordinary standard 
brake lever is forked and has no eye. 
D. Carprew, Assoc. M.L. Mech, E., 
District Loco, Oudh and Rohilkhund Railway, India. 


PLEA FOR UP-TO-DATE BRIDGEWORK IN THE 
UNITED KINGDOM. 
Sir, -1 have followed with much interest the correspondence 


on the above subject, and | agree with Mr. White that at present 
it is of paramount importance to first of all see that our type of 
structure and method of design are brought into line with 
modern practice, ‘The investigation of the nature of secondary 
stresses is very important, as Mr. Gribble remarks, but that is 
a subject on which the whole world has much to learn, and 
knowledge will follow later if we determine to keep our practice 
as a nation up to date. 

The old type of bridge always seems to me to combine heavi- 
ness and waste of material, with lack of stiffness and incom- 
pleteness. On the other hand, the modern tendency is to face 
the facts, and provide for them instead of making assumptions, 
and at the same time secure rigidity and economy, thus making 
a lighter and cheaper structure. Of course, all calculations 
assuming pin-connected joints, when those joints are rigidly 
gusseted, are inaccurate to a certain degree, but that is always 
the assumption made, and, as far as struts are concerned, 
would appear to err on the side of safety. 

Many secondary stresses, such as the initial stress in material 
due to rolling and workmanship, caunot be calculated, but 
many of those that can be are allowed for in up-to-date practice, 
such as the bending in members due to their own weight, expan- 
sion stresses, &c., and it is to be hoped that future investigations 
will soon complete our knowledge of the subject as far as it is 
necessary to do so for practical purposes. 

In the meantime, it behoves us to put our practice on a sound 
basis, and to embody with it the best methods known to the 
world at large. A very important point in the subject is the 
probability that the rate of wages will remain higher than 
formerly. Other nations thus handicapped have solved the 
problem by means of standardisation and rigid economy of 
labour and material, and have been able successfully to compete 
against us in the past, and have taken orders for steel work 
even in our own country and for our own authorities. It will 
be our own fault if they do so again, as the means of remedy 
can be found if we will stir ourselves to do so. 

Huau R. Lewts, Assoc. M. 
January 17th. 


Inst. CLE. 
Middlesbrough, 


Sir, --Lam indebted to Mr, White for his refei ence to American 
experiments, but it was, of course, the practical measurement 
of fixing and other secondary stresses to which | referred in 
my first letter “THe ENGINEER, December 8th. 1 fear that 
Mr. White has quite misunderstood a phrase in my letter of 
your issue of December 29th. Lt is usual to speak of a bridge 
being “ overstressed ’? even though no question of safety is 
involved. Mr. White, as a practical man, will, 1 think, be 
aware that many bridges are safely carrying loads greater than 
those for which they were designed, and all experienced men 
will agree that the calculation of the exact stresses would be 
greatly facilitated in many cases by more complete data as 
to the effects of fixed connections. 1 feel sure that his remark 
as to “criminal negligence ’’ was therefore written under a 
misapprehension, and that his evident alarm is unfounded. 
There is, of course, a large margin between the usual working 
-tress allowed in designing a bridge for existmg loads and any 
tress which could be considered unsafe; but it is naturally of 
importance that the stresses should be ascertained as closely 
as possible, and my object was to point out that not only for 
new bridges, but also for old ones, was more exact data necessary. 

York, January 16th. CONRAD GRIBBLE. 


*“ RECENT AMERICAN WARSHIPS,” 

Srr,—In common with other designers of naval ordnance 
mountings, [| have thoroughly enjoyed the two articles on 
the above subject in your issues of January 5th and 12th, but 
there is one thing to which I would draw attention, @.¢., the 
extremely light weight of the Pennsylvania triple turrets, given 
in your current issue as 2264 tons. 1 suggest that this is 
probably an error in printing, or a slip on the part of your well- 
informed contributor, The gun, I4in. 45-calibre, is said to 
weigh 63 tons weight, three guns per turret totalling 189 tons, 
leaving only about 37} tons for the rest of the turret, which is 
obviously incorrect. The shield armour alone will probably 
weigh 250 tons, even on an American mounting, when considera- 
tion is given to the heavy port and roof plates. Therefore, 
making all allowance for internal machinery, electric motors, 
hoisting, and transporting gear, the weight of the turret will 
probably be in the region of 650 tons. Perhaps your contributor 
will be kind enough to state if the suggested weights are near 
the mark ¢ TURRETS. 

January I4th. 

[The figure given in THe ENGINEER 
only, and does not include the guns or mountings. 
spondent’s estimate of the total weight is probably not very 
far wrong.— Ep. Tre E.] 


refers to the turrets 
Our corre 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Balderton-street, Oxford-street, W. 


ORDERS. 

For the week, by Lieut.-Col. C. B. Clay, V.D., 
Officer for the Week.— Platoon Commander H. de P. Birkett. 
Next for Duty.—-Platoon Commander G. H. Parker. 

Monday, January 22nd.-TYechnical for Platoon No. 9, at 
Regency-street. Squad and Platoon Drill Platoon No. 10. 
— Class. Recruits Drill 6.25 to 8. 

Tuesday, January 23rd.—-School of Arms, 6 to 7. 

15, ‘* Musketry,” by the Instructor of Musketry. 


Commanding* 


Lecture 


a Pn ng January 24th.—Instructional Claes, 6.15. Pla- 
toon Drill Platoon No, 2. 

Thursday, January 25th.—-Platoon Drill, Platoon No, 7. 
Ambulance Class, by M.O., 6.30. 

Friday, January 26th.—Technical for Platoon No. 10, 
Regency -street. Squad and Platoon Drill No. 9. Signalling 


Class. Recruits Drill, 6.25 to 8.25. 
Saturday, January 27th._-N.C.O.’s Class, 
Commander E, G. Fleming. 


2.30, by Company- 


Sunday, January 28th.—-Entrenching at Otford, Parade 
Victoria (S.E. and C. Railway, Booking Office), 8.45 a.m., 


Uniform, haversacks, water bottles. Mid-day rations to be 
carried, Railway vouchers will be provided. 
Musketry.—For all companies, see notice at headquarters. 
Note.—Unless otherwise indicated all drills, &c., will take 
place at headquarters. 


— orders are liable to slight alterations. 


By order, 
Macteop YEARSLEY, Adjutant. 


January 20th, 1917. 
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Jane's “ Fighting Ships,” 1916. Sampson Low, 

Marston and Co. Price 21s. net. 

THE belated appearance of the nineteenth edition of 
this well-known volume is due to the untimely death 
of its founder and editor, Mr. Fred T. Jane. This 
unfortunate circumstance delayed publication for 
many months, but the work which now appears, under 
the capable editorship of Mr. Maurice Prendergast, is 
the more valuable in that the information it contains 
has been revised and checked down to a very recent 
date. The war has naturally rendered the compilation 
of naval text-books a task of no small difficulty. With 
one exception, all the great Powers are belligerents, 
and are therefore not anxious to give their naval 
affairs the measure of publicity which is customary 
in normal times. In spite of such restrictions, 
however, the new issue of “ Fighting Ships” fully 
maintains its reputation as an encyclopedia of the 
world’s navies. Its pages bear evidence of a very 
thorough and painstaking revision, and the consequent 
correction of many minor errors, noticeable in the 
previous issue, which it is especially desirable to 
avoid in a work of reference so frequently consulted 
as this. <A useful feature is the table of war losses, 
based on intelligence from official or other authentic 
sources. According to this, the German fleet up to 
the present has been reduced by four Dreadnoughts, 
three battle-cruisers, one older battleship, six armoured 
and twenty light cruisers, and a host of smaller craft, 
though very wisely there is no attempt to state the 
actual extent of the submarine losses. In the ship 
pages the British section, withdrawn from the 1915 
edition, has been reinstated, but without illustrations. 
A due discrimination has been exercised, with the 
result that while this section conveys a good idea of 
the strength and composition of the Royal Navy 
shortly after the outbreak of war, it gives away nothing 
to the enemy. 

That portion of the book devoted to Germany will 
probably arouse most interest. Several new plans 
of enemy naval bases have been added, including 
Emden, Zeebrugge, and Libau, while the list of 
docks, building slips, &c., at the Government and 
private yards has been corrected and amplified. 
The silhouettes-—always a distinctive feature of this 
work—are particularly good this year, several having 
been re-drawn to show changes in rig, tophamper, 
searchlight positions, &c., which, insignificant in 
themselves, are yet of great importance when 
identifying ships at sea. All the known types of 
German submarines are given here in profile. In the 
following pages there are photographs and corrected 
diagrams of German Dreadnoughts. Particulars are 
given of the latest battle-cruisers, and there is a 
welcome picture of the Derfflinger at full speed. 
Certain of the data relating to the protection of these 
vessels fail to carry conviction. It seems improbable, 
for instance, that the Seydlitz should have only 
4in. armour over the secondary battery. Details of 
German destroyers are conveniently tabulated, and 
no less than six pages are given to the submarine 
flotilla. Besides many excellent photographs of these 
much discussed craft, each type is the subject of 
copious notes which betray a close study of submarine 
developments. If one criticism be permissible, it is 
that rather too much space is allotted to information 
of dubious authenticity, and that, in the absence of 
verified fact, free play is given to conjecture. On the 
other hand, these notes certainly add to our knowledge 
regarding a type of craft which during the war has 
acquired a prominence due rather to the illegal 
manner in which it has been employed than to its 
intrinsic merit as an instrument of warfare. 

The naval forces of other Powers are dealt with in 
the same exhaustive fashion, incorrect diagrams and 
old illustrations having been freely replaced wherever 
needful. Photographs have been secured of the new 
Japanese capital ships Fu-so and Hiyei. The French 
Navy, we note, is still classed as fifth in order of 
importance, though in modern capital ships it is now 
stronger than the Japanese, and for that reason 
ought to rank fourth. Several very fine plates, 
illustrating new battleships, have been inserted in the 
Austro-Hungarian section. As usual, the lesser navies 
are dealt with very fully. It has always been a 
feature of this work that no warship, however small 
or unimportant, is denied a place, and in the present 
edition there are many new illustrations of vessels 
which come within the category of “ naval dust,” 
but which may nevertheless acquire sudden dis- 
tinction through the chance of war. The value of 
the book as a guide to the world’s fighting ships was 
always considerable. It has now been enhanced by 
careful revision and by the new standard of meticulous 
accuracy which is noticeable in this latest edition. 


RECEIVED. 


By A. H. Heller, C.E. New 
London : Chapman and 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Will Government Price Control be Extended ? 


Tue iron trade in this district continues in a 
condition of much activity, and satisfaction is general. 
The possibility of the Ministry of Munitions extending 
price control to branches of the manufactured iron business 
which are at present unrestricted, is just now being a good 
deal canvassed. On some sides it is urged that nothing 
can conduce to the general interest so much as settled 
prices, and the ironmasters holding such views are in 
favour of an extension of the control. The classes of 
material which remain outside the official regulations at 
the present time are not many. ‘Their importance on the 
market is being steadily reduced almost monthly. I 
would therefore, it is contended, be an easy step from the 
present partial control to a complete control if the Ministry 
should so determine. Other ironmasters there are, 
however—and they form, perhaps, the majority—who 
would rather not have any further interference with trade 
than exists at present, and who insist that as far as 
possible values of manufactured iron should be left to 
regulate themselves according to demand, and, though 
certain of the ironmasters would like to see the Ministry of 
Munitions step in and enforce controlled rates over a wider 
range of manufactured iron material than at present, 
those who are opposed to the proposition point to the 
present stability of the market as a good reason against 
further interference. The latter also urge as a very 
favourable feature the entire freedom of the market from 
speculative excitement. 


War Activities and Market Prices. 


The orders given out in the manufactured iron 
branch following upon last week’s quarterly meeting would 
have been much larger had makers been in position to 
accept them. The largest firms in Staffordshire are, 
however, devoting practically the whole of their output to 
national work. The bar mills are assured of full occupation 
for months ahead, though théy have closed their order 
books. ‘The proprietors of the bar mills find that the 
increasing demands made upon them for war supplies 
leave them no freedom to undertake other engagements. 
Big and profitable export business has perforce to be 
turned down. ‘The range of essential work is absorbing 
more and more of the productive capacity of the district, 
and some ironmasters are being kept going on war work up 
to 95 per cent. or 96 per cent. of their total output. 
Marked bars remain at the £15 10s. maximum, less 2} per 
cent. re-declared last week. Unmarked bars remain at the 
Government £13 15s. limit net at makers’ works. Material 
which does not come within the restrictions can be sold to 
better advantage. In some departments very high prices 
are realised now and again, but the prevailing characteristic 
of the market, as already remarked upon, is its stability. 
Small rounds, squares, and flats are called for greatly in 
excess of supply, and prices rule on the basis of about 
£15 10s. per ton. Nut and bolt iron which is uncontrolled 
commands £14 5s. to £14 10s. net delivered in the district, 
which is practically the same as the official maximum for 
merchant bars. In some departments it is difficult to get 
at a mean value, as, for instance, in the case of hoops. 
Many makers are too full up with orders seriously to 
entertain further business, and they quote prices which 
have no real significance. For hot rolied hoops, £18 15s. 
to £19 5s. is named, but this is not a net price, some houses 
still adhering to the discount system. While the minimum 
for hoops is put at £18 it is difficult to find anybody who is 
ready to do business on that basis. Strip makers also are 
extremely busy. Prices, in this branch, depend very much 
on circumstances, but orders for iron gas strip are still 
accepted at £15, while steel strip remains at £17 15s. net. 


Galvanised Sheets and 1916 Exports. 


Galvanised sheets, of which only a very small 
output is being made, are quoted at £28 10s., and black 
sheets, doubles, are £19 10s., painted sorts being £20 10s. 
Black working up sheets are quoted £22, detectives £20, 
and thin stamping sheets £25 per ton. For the completed 
year the export figures for galvanised sheets came out at 
117,210 tons. The principal markets last year were 
Australia, 35,744 tons; India, 9700 tons; and Dutch 
East Indies, 4800 tons. 


Pig Iron Trade. 


The pig iron outlook is by no means easy to 
forecast. There has been a fair amount of buying since 
the quarterly meeting in Birmingham, but the position is 
not entirely satisfactory from a smelter’s point of view. 
Forced selling is still apparent in some directions. Prices 
of North Staffordshire foundry pigs especially are reported 
to have developed some weakness, and business has been 
done at less than maximum. Northampton forge iron 
also is in larger supply than is wanted and sellers of some 
brands are willing to give way Is. per ton. In other 
departments of the pig iron market maximum prices 
generally rule. Derbyshire forge iron is quoted 90s., 
No. 3 and No. 2 foundry, 62s. 6d. to 94s. 6d. respectively, 
Northampton forge iron, 86s. 6d. to 87s. 6d.; No. 3 
foundry, 90s.; and No. 2 foundry, 92s.; while Staffordshire 
grey forge iron is 90s., and part-mine foundry, 97s. 6d. 


Government Demands on Steel Makers. 


‘Transactions in rolled steel have been reduced to 
a@ minimum so far as free bargaining is concerned. Every- 
thing that can be produced is required for national 
purposes, and with present restrictions it is out of the 
question to put any business through which does not 
carry the “A” certificate. There is comparatively little 
steel now being rolled which is not covered by the maxima 
stipulated by the Ministry of Munitions. There are, . 
however, certain other essential requirements which, 
though not coming within the definition of war work, 
cannot be neglected, and facilities are happily being given 
to makers by the department for meeting these, The 
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control is found to be upon the whole much more strict 
than it was before the issue of the last order of the Ministry. 


Steel Prices. 


The falling off of American deliveries has become 
accentuated, and values have advanced sharply. So far 
as the open market at Birmingham is concerned there are 
only chance lots of American material now coming on. 
Several continental countries are competing for the 
supplies of wire rods which Birmingham has been deriving 
from the United States, and by buying f.a.s. New York, 
these competitors with Birmingham consumers have lately 
effected a considerable diversion of supplies. The prices 
now quoted c.i.f. Liverpool, range from £25 to £26 
per ton, which is a rise of £4 per ton on the rates recently 
prevailing. In consequence of this advance in material, 
bright mild steel wire rolled in Birmingham has this week 
been advanced £3 per ton, making the new quotation 
£31 5s. basis. This is the first change announced since 
last May, and a premium is obtainable for certain qualities 
above the figure just given. 


Birmingham Brass Trades and Government Copper. 


At an important meeting of brassfounders, it has 
been determined to memorialise the Department to grant 
permission to continue the use of such commercial scrap 
brass as might be unfit for munitions, so as to enable 
manufacturers to retain at least a proportion of the 
foreign trade. There is a considerable supply of com- 
mercial scrap which it is declared is not suitable for 
Government purposes, while yet being adapted to the 
production of a large range of trade brass foundry, and it 
is hoped that the appeal addressed to the Ministry will 
clicit a favourable reply. 





LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metal. 


THE general condition of the markets has not 
altered since the beginning of the year. Present prices 
are considered fairly safe for from four to six months 
head. The belief that the supply of foundry iron from 
the Cleveland furnaces would not be sufficient for the 
foundries of the North-Eastern district is weakening, as 
it now appears that more iron is being given out. Of 
course, this means that there may be no call for Midland 
iron for the North, and in that case the supply for Lanca- 
shire is safeguarded. It is perhaps a little too early to 
be sure on this point, for it is always possible that more 
licences for export of Cleveland may be issued. ‘ Naturally 
a much higher price can be obtained for export in the 
present circumstances, to say nothing of the importance 
of increasing our export trade as much as possible. There 
has been a good deal of talk about the rapid increase of 
the output of hematite and no doubt some movement is 
going on in this direction, but although there is more metal 
the demand for it on Government account is fully equal 
to the supply. 


Foundry Iron. 


There is but little to say now about the foundry 
iron market, which seems to have fallen into a groove out 
of which it can be shaken only by the cessation of the war, 
or by some new agitation for a fresh range of prices. 
So far those furnaces which have the cheaper iron, such 
as Derbyshire and Northamptonshire brands, do not give 
any indication of lack of satisfaction with the position. 
They seem to be able to get rid of their make steadily as 
it comes forward, and selling agents and merchants agree 
that. quite as much iron is being sold as is convenient. 
One can certify to this that there is no unseemly com- 
petition for the orders which are about, and that the 
attitude of sellers is generally that which is indicated by 
the phrase * take it or leave it.’ In these circumstances 
it is searcely possible that the price can be brought down, 
and of course Derbyshire iron cannot go up until the 
maximum is raised. Staffordshire iron is still being sold 
tn moderate quantities in competition with Derbyshire 
so fat as No. 3 grade is concerned, and at about Is. more 
than Derbyshire for No. 1 grade. The sales of No. 1 iron 
are not very conspicuous just now, but probably as much 
1s being sold as can be produced. Scotch iron is quite 
neglected and nominal at 126s. 6d. for Monkland and 
the brands of a similar class, and 128s. for Glengarnock 
and that group of brands. It must be understood, 
however, that these prices are the furnace rates plus the 
carriage by rail, and that merchants charge 1} per cent. 
over and above. The sales here are now very small, for 
founders find it difficult to afford any mixture of Scotch. 


Forge Iron. 

The market has been expecting a brisk inquiry 
for forge pig iron as soon as the year was fairly opened, 
and there are now some signs of it coming along, although 
nothing too definite yet. There should certainly be a 
larger consumption, for more finished iron is to be made, 
and some merchants report a larger business in finished 
iron to make up for the restricted business in steel ; 
but, so far, on this market there has not been any very 
conspicuous selling of forge iron. The demand appears 
to be for Derbyshire quality, which although not quite 
so well liked as Lincolnshire or Staffordshire, is the cheapest 
forge iron available when sold at the full maximum price. 


Semi-steel. 


I hear of no transactions in semi-steel and no 
definite prices are quoted here, although it is understood 
that at about £16 something might be arranged with 
America. It is not probable that any buyer would care 
to agree to this price unless it were for a small lot which 
could be delivered immediately. 


Serap. 


There is now no great inquiry for steel scrap in 
this district ; and, of course, now that a flat rate all over 





the country has been arranged few people would buy 
in Lancashire so long as they can get a supply at or near 
their works. The price here is a little uncertain, but in 
any case it is a good deal less than the official maximum of 
105s. on trucks. Dealers generally quote 102s. 6d., but 
I have not heard of any actual sales at that figure, and 
am rather sceptical about it. The highest prices yet paid 
have been 110s. delivered up in the North, and that means 
only 101s. 4d. on trucks here. Probably this price or 
101s. 6d. would still be accepted. There is undoubtedly 
a genuine demand for heavy wrought scrap at £6 10s., 
delivered free to the forges, and it is doubtful whether 
this demand can be satisfied at the price. I know dealers 
who are holding back for £7—always of course for the best 
qualities—and others who will not sell under £6 Lids. ; 
but so far £6 10s. has been the highest price actually paid. 
The supply is said to be limited. The position in cast 
scrap is rather uncertain. So far as dealers are concerned 
there is not much evidence that concessions are being made, 
but consumers seem able to pick up lots here and there at 
less than the ostensible market rates. Dealers ask 105s. 
to 107s. 6d., delivered to buyers’ works for the best lots 
of textile scrap, and from 97s. 6d. to 102s. 6d. for good 
qualities of heavy metal. 


Copper, &c. 


It is almost impossible to get at copper prices. 
Strong sheets are quoted nominally at £166 per ton, but 
no copper can be obtained except under the strictest 
conditions. The orders now cover scrap copper of all 
kinds, and dealers have suspended all operations. English 
pig lead £36 10s. English tin £191 per ton. 


BARROW-IN-FURNESS, Thursday. 
Hematites, 

All through this district there is a very busy 
state of affairs noticeable in the hematite pig iron trade. 
With the furnaces put into operation at Workington last 
week the number of furnaces in blast has again got to 
thirty, and it is hoped that before long other furnaces will 
be in operation. Of the number in blast nine are working 
in North Lancashire, where at least two more may be 
operating very shortly. The local demand is sufficient to 
account for practically the whole of the make at Barrow, 
and the works of the Cumberland Combination at Work - 
ington are in a similar position. There is every prospect 
that the demand will be keener in the immediate future. 
Prices remain at the maximum rates, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. per ton f.o.t., 
and special brands are at 140s. per ton. There is nothing 
being done in warrant iron, which is at 115s. per ton net 
eash, and the stores stand at 450 tons still. 


Iron Ore. 


The hematite iron ore trade is as busy as it can 
possibly be. Raisers are experiencing a very full demand 
for their ore. On local account alone the whole of the 
output could be used, but in addition there is a consider- 
able demand for ore on the part of outsiders. Deliveries 
are being made by rail, but shipments from Barrow have 
been almost nil for many a long day. 


Steel. 

The steel trade, whilst presenting no new features, 
maintains a stat« of great activity. There is a huge demand 
for semi-manufactured stecl of various descriptions. 
Billets for shell making, &c., are at £12 per ton. There is 
a strong request from all parts of the country for steel 
shipbuilding material for merchant construction. Heavy 
rails are at £10 17s. 6d. to £11 10s.; light rails, £12 to 
£12 10s.; heavy tram rails, £12 5s.; ship plates, £11 10s. 
and boiler plates £12 10s. per ton. The steel foundries 
are busily employed. 


Fuel. 

For coal there is a brisk demand, and prices are 
unchanged, with good steam sorts at 25s. to 27s. 6d. per 
ton delivered, and house coal is at 27s. td. to 38s. per 
ton delivered. East Coast coke is in full demand at 33s. 
to 35s. 6d. per ton delivered, with Lancashire cokes at 
31s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


The Outlook. 


Tue whole district has settled down seriously to 
the task of a supreme effort to increase output. Somehow 
there prevails a feeling that this will be the last war year, 
and that what is to be done must be done at once. The 
Government certainly seems determined that if we began 
the war in a state of unpreparedness the end, at least, shall 
find us in a position to * carry on”’ for any length of time. 
So far as the workers are concerned, I am not quite so sure 
that they share to the full the optimism of the chairman of 
Cammell, Laird’s. Mr. Hichen’s view is that, after the 
war, it will not be a question of how to find work enough 
to go round, but where to find sufficient labour for the work 
to be done. Mr. Hichen’s opinion will, in all probability, 
prove fully justified, but the workers, who have not the 
same means of gauging the future, have a little misgiving 
about what may happen, after the war, to those many 
thousands who have been used for the “ dilution” of 
labour at the various works. Consequently they are 
endeavouring to make hay whilst the sun shines, and in this 
way they are exactly fulfilling the desires of the Govern- 
ment, which, through the various departments now con- 
cerned, is speeding up output to an extremely high level. 
There are still further operations in hand for extending 
works, and more new ground is being covered in, whilst in 
some cases old portions of factories are being reconstructed 
and reorganised. This, of course, means that more 
employees are required ; in fact, Sheffield firms could yet 
do with very large numbers of both skilled and unskilled 
men, Employers are awaiting with great interest the, 
operation of the National Service scheme. This is their 
hope of being able eventually to obtain with comparative 
ease practically all the men they require. They will not, 


at first, perhaps, be just the kind of men they would have 
chosen, but it has been fully proved that, for war purposes 


a few weeks’ training puts any intelligent man in the way 
of being useful. 


Where Restrictions are Felt. 


Just at the moment the cutlery side of the steel 
trade is claiming a good deal of attention. As I mentioned 
in a previous letter, manufacturers are suffering consider - 
ably through the severe restrictions now placed on steel 
supplies when required for general purposes. Most of the 
steel they use is of the crucible make, ordinary kinds being 
unsuitable for much of their work. I have often urged 
that, regarding the heavier and the tool sections of the 
steel trade, where exports particularly are an important 
consideration, an attempt might be made to allot manu- 
facturers a certain margin—definite, subject to conditions 
for private business. The same thing is now being 
sought by cutlery manufacturers, who would like to be 
allowed a fixed quantity of steel for the purpose. So far 
as lam aware, they have not yet met with success, but the 
Government asks them to utilise shell discards. There is 
any amount of this material available, and likely to be as 
as long as the war lasts, but manufacturers do not regard 
the offer very favourably, as this steel is so different from 
that used generally by them. ‘There is no doubt, however, 
that if means could be found for adapting it to their needs, 
the question of raw material supply would be settled for 
the cutlery trade, and it is understood that experiments 
with that end in view are being undertaken. Regarding 
the broad question of exports—exports ih the steel trade 
generally——-manufacturers consider the prospects much 
more favourable for the fulfilment of the desire expressed 
officially months ago, viz., that they should be encouraged 
even at the expense of the home trade, and as She field 
has exceedingly large export interests this new outlook 
affords much satisfaction. Reverting to the question of 
steel restrictions in the cutlery section, it is to be noted 
that the sister industry, the electro-plating trade, which 
is largely represented here, is badly handicapped through 
the stringent control of copper. The restriction, in this 
case, | believe, extends to serap. It is not so much at the 
moment that trouble is experienced, because most of the 
firms concerned have sufticient stocks for some little time 
ahead ; but, naturally, the future is regarded as distinctly 
gloomy. It has to be remembered, however, that most 
of these plating firms have so adapted portions of their 
plant as to become very useful allies of the munition 
factories. 


False Marking. 


In another column will be found a reference to 
the death of Col. Hughes, C.B., C.M.G., who had greatly in- 
terested himself in the steel trade, and was for many years a 
director of the well-known firm of William Jessop and Sons, 
Limited, Brightside Works. It is only a few days ago 
that the Master Cutler (Mr. W. H. Ellis, a director of John 
Brown and Co.), and Col. Hughes (as Law Clerk to the 
Cutlers’ Company) signed an appeal to manufacturers 
regarding the marking of cutlery. In order to pander to 
the requirements of certain foreign customers a percentage 
of manufacturers had been in the habit of stamping on 
very common classes of cutlery the words ** Best Sheftield 
Cutlery,” and ** Superior Sheftield Cutlery,’ but in no case 
adding the name of their firms. ‘This has acted directly 
against the interests of Sheffield as a whole, because, in 
addition to conveying a totally wrong impression in foreign 
markets, it has enabled German travellers to exhibit these 
goods as specimens of Sheftield’s ** best work.” In the 
past Col. Hughes, acting for the Cutlers’ Company, had 
been very successful in combating the German practice of 
falsely marking cutlery and plate, particularly by descrih- 
ing it as * Sheffield make,” and in the present appeal to 
manufacturers it is urged that all the trouble and expense 
will have been in vain if the name of Sheffield is to be 
dragged through the mire in another direction. The 
Cutlers’ Company therefore asks all manufacturers to 
unite in preventing the possibility of this degradation of 
Shettield’s good name, and at the same time expresses the 
view—based upon legal advice—that grounds exists for 
proceedings in cases where such flagrant misdescription 
occurs. As already indicated, it has been the practice of 
some firms so to misdescribe steel goods in order to satisfy 
the purchaser, who sought to benefit by catch-market 
sales. That must now cease. But there is a greater 
significance in the matter than that. In all probability 
one of the developments of the steel trade after the war 
will be the production of cheaper lines of goods to meet 
the requirements of the Russian and other new markets 
Sheffield anticipates entering. Such a practice as the 
false marking described could not be permitted m= this 
development on any account whatever. Whether or not 
the Cutlers’ Company had this possibility in view when the 
appeal was issued I do not know, but of this | am certain, 
that if the evil is not eradicated now, and it insinuated 
itself into the new markets, it would be infinitely more 
difficult to deal with later on, 


Round the Works. 


Files are one of the steel products for which 
licences for export must be obtained, and these licences 
are evidently being pretty freely issued, because there 
appears to be a big outward movement just now, though 
probably most of the exports are for Allies and chiefly 
Russia. The demand for files cannot be anything like 
satisfied, and tools and tool steel are continuing in strong 
request. Exports of both iron and steel to France seem 
to have flagged a trifle recently, but cutlery manufacturers 
could do an enormous business on the home and colonial 
markets if they were only free to accept all the orders 
offering. The position regarding hafting material is 
distinctly better, for in response to urgent representations 
on the part of consumers, supplies of celluloid are now 
coming forward more freely from the States. Makers 
of agricultural tools, who can see a boom possible through 
the movement for the cultivation of land wherever 
available, are making representations in official quarters 
to be permitted to obtain supplies of steel sufficient to 
meet the demand. If they fail it is difficult to see how 
the increase in home-grown food can be efficiently brought 
about. So far as new oversea business is concerned there 





seems no lack. The latest orders accepted include sheep 
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shears for Rio and St. Louis; drills for Victoria (B.C.’, 
Calcutta and Bombay; shovels for Demerara; cutlery for 


Bahia; steel for Petrograd, Shanghai, Hong-Kong, 
Mollendo, Yokohama, Osaka, Kobe, Saigon, Santos, 
Calcutta, Toronto, Montreal, St. John and Genoa; 


machinery parts for Calcutta ; files for Buenos Aires, Cal- 
cutta, and Hong-Kong; saws for Buenos Aires; hardware 
for 'Taleahuna ; plane irons for Bangkok; electro-plate for 
Valparaiso ; cases of iron for Calcutta; tools for Sydney, 
Durban, Penang, Caleutta and Bombay; and mining 
rescue apparatus for New York. 


Iron, Steel, and Coal. 


The opening of the year has put new life into 
the market for common irons, values of which are very 
firm on the maximum rates. The demand for hematite 


experience a considerable degree of relief when arrange- 
ments have been completed for putting the promised new 
furnaces on the West and East coasts into operation. 
Billets, both acid and basic, are as difficult to get as ever, 
except for war requirements, and Swedish prices are 
quite prohibitive. The rush up in values of finished 
steel goods generally is not nearly so pronounced at the 
moment. There is now practically nothing coming across 
the Atlantic in the shape of billets. Steam coals are very 
strong under a heavy inland demand. Consumers 
seem able to procure whatever large coal and cobbles 
they want, but nuts are still none too plentiful, though 
the shortage is perhaps not quite so pronounced as recently. 
In all directions values are firmly held, prices for inland 
being 17s. 9d. to 18s. 3d. for best South Yorkshire hards, 
1s. less for Derbyshire, 16s. 6d. to 19s. 9d. for second quality, 
16s. 6d. to 17s. for cobbles, and 16s. 6d. to 17s. 6d. for nuts. 
Coke is very firm and in demand. Collieries are being 
pressed for the best grades of steam slacks, and the wintry 
weather keeps the house coal market exceedingly active. 


Sheffield Shells for the United States Navy. 


I note that the formal announcement has now 
been made in Washington that the contract for the supply 
of I4in, and 16in. armour-piercing shells for the United 
States Navy has been awarded to Hadfields Limited, of 
this city. The total value of the contract is given as 
£628,200. It is worthy of remark that Messrs. Hadfield’s 
price for the larger sized projectile was as much as £40 
below the lowest figure quoted by any American firm. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Exports of Pig Iroa in 1916, 


STATISTICS are now available relating to the 
exports of pig iron from the Cleveland district in 1916. 
An increase of 198,813 tons as compared with a reduction 
in 1915 of 497,869 tons, must be considered very gratifying, 
for the difficulties in relation to tonnage, freights, pro- 
hibitions and securing licences have been exceedingly 
great. The shipments of pig iron in 1916 amounted to 
627,540 tons, as compared with 428,727 tons in 1915. 
The total in 1914 was 926,596 tons, but the return for that 
year contained the shipments of seven months of peace, 
and Seottish deliveries by sea for nearly eleven months. 
The deliveries to Scotland by rail during 1916 may be 
estimated at about 300,000, and, adding this to the 
total for the year, the figures for 1914 and 1916 will be 
seen to be practically identical. Compared with the last 
peace year, 1913, the total, with a similar addition for 
Scotland, shows a reduction of 319,344 tons. With the 
exception of odd lots, there have been no shipments to 
neutrals since May last, but the enormous increase in the 
exports to France far more than balances the neutral 
trade which has been temporarily lost. 


Cleveland Iron Trade. 


Good inquiries and a fair, steady business are 
proceeding on the Cleveland iron market. The business 
done, however, is of a very limited character, as makers 
are hard put to it to meet the pressure of orders already 
in hand. But they are doing their best to accommodate 
users as far as the conditions will allow. The certificates 
granted by the new committee supersede the old priority 
certificates, and consumers generally are finding no real 
difficulty in getting iron. They do not, as a rule, get all 
that they are out for, but the allocations are sufficient to 
meet current requirements and business is put through 
without much delay. The export market, on the other 
hand, is more or less stagnant. A good trade could be 
done if licences were obtainable, but these are apparently 
being withheld until the heavy current commitments have 
been got out of hand. The stock of pig iron in the Public 
Store has fallen to 3498 tons, of which 3462 tons are No. 3, 
and 36 tons other iron deliverable as standard. The home 
maximum price stands at 87s. 6d. for No. 3, No. 4 foundry 
and No. 4 forge, with a premium of 4s. for No. 1. The 
export prices are :—No. 1, 102s. 6d.; No. 3, 97s. 6d.; 
No. 4 foundry, 96s. 6d.; and No. 4 forge, 95s. 6d. 


Hematite Pig Iron. 


The greatest activity prevails in the hematite 
pig iron trade. The demand for iron is heavier than ever, 
and even with the increased amount of metal produced, 
consumers are calling for heavier deliveries. Preparations 
are in hand further to increase the output. There are at 
present thirty-four furnaces making hematite on the 
North-East Coast. Both ordinary and special sorts are 
being made. The home maximum price is unaltered 
at 122s, 6d. For export, 137s. 6d. is named for France, 
and 142s, 6d. for Italy, both f.o.b. 


Iron-making Materials. 


In the foreign ore trade there is now a brisk 
inquiry from consumers, but sellers are very cautious, in 
view of current difficulties, and the business done is of a 
hand-to-mouth character. The demand for coke is heavy, 
and prices are firm at the maximum rates. Good medium 
pe ey kinds realise around 30s. 6d. delivered at the 
works, 





: te double best bars, £14 12s. 6d. 
steadily expands, and both makers and consumers will ! 





; Glasgow a few days ago. 


Manufactured Iron and Steel. 


There is no change of importance to record in the 
manufactured iron and steel trades this week. The works 
are almost wholly engaged in the production of war 
material for the home and Allied Governments. There is 
tremendous pressure for deliveries, and the works are 
taxed to their utmost capacity. A substantial increase 
has recently been made in the output of material for 
shipbuilding. The shipments of manufactured iron and 
steel from the Cleveland district during 1916 amounted to 
374,051 tons, of which 46,927 tons were iron and 327,124 
tons steel. The following are the home maximum quota- 


tions :—Steel ship plates, £12 10s.; steel ship angles, | 


£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, £14 5s.; 
Export quotations are as 
follows :—Common iron bars, £14 17s. 6d.; best bars, 
£15 ; double best bars, £15 12s. 6d.; treble best bars, £16 ; 
packing iron, £11; packing iron, tapered, £11 15s.; iron 
ship angles, £14 17s. 6d.; iron ship rivets, £17 to £18 10s.; 
steel bars, basic, £16 10s. to £17 10s.; steel bars, Siemens 
£16 10s. to £17 10s.; steel ship plates, jin. and upwards, 
£13 10s.; fein., £13 15s.; }in., £14; fein., £16; }in., £18; 
steel sheets, singles, £20; steel sheets, doubles, £22 ; steel 


| joists, £11 2s. 6d.; steel strip, £17; heavy sections of steel 


rails, £12, all less 24 per cent., except ship plates, angles 
and joists, packing iron and iron bars. 


The Coal Trade. 


The shipping side of the coal trade has probably 
come in for more attention during the week than coals 
and their values themselves. This is only to be expected, 
in view of the new regulations which have been issued as 
regards chartering and export business. In future no 
competition will be allowed in the coal export trade. No 
firm will be permitted to transact business which it has 
not been in the habit of transacting; in other words, 
business must run along the lines of each firm’s established 
business connection. The new regulations have created 
a good deal of discussion, though the development was not 
altogether unexpected. As to future chartering of neutral 
vessels considerable doubt is entertained as to whether the 
owner, broker, or merchant is to apply to the Board of 
Trade for permission to charter foreign vessels. A general 
opinion prevails that the regulations will mean loss of time 
in getting through business, and will add to the difficulties 
already existing. At the moment the Northern coal 
market is very uncertain, especially in the case of the 
Northumberland steams section. The Norwegian market 
was a very important one for this class of fuel, and on the 
other hand Danish licences are granted only sparingly, so 
that the position is anything but bright. The quantities 
in hand are steadily accumulating, with the prices inclined 
to sag a little, the only relief being when the Admiralty 
requisitions quantities which now and again help to steady 
matters. The collieries maintain their quotations for 
best steams at 30s., with a like figure for Tyne primes. 
Buyers, however, offer lower prices, and have succoeded 
in purchasing Tyne primes for 28s. 6d., and even Blyths 
have been procured at slight concessions. Secondary 
classes of steams have eased slightly, owing to the large 
stocks on hand, and the prices are rather variable. Small 
steams are sadly in need of prompt trade, and discounts 
are possible for spot transactions. The Durham section 
is fairly firm throughout. For the time being the collieries 
are well supplied with stemmed tonnage, though further 
ahead the position is not so well assured. The prompt 
situation is very satisfactory. The demand for gas and 


coking fuels is very brisk, and the prices are firm. The | 


hunker market is very steady at the moment, being sup- 
ported by a strong spot demand. Good ordinaries com- 
mand quite 21s. The demand for coke continues strong 
and steadily increases. The trade in foundry sorts for 
France is very heavy, while the home market requirements 
are extensive. Quotations are as follows :—Northumber- 
lands : Best Blyth steams, 30s.; second Blyth steams, 23s. 
to 27s.; Tyne prime steams, 29s. to 30s.; Tyne prime 
seconds, 22s. 6d. to 25s.; unscreened bunkers, 19s. to 20s.; 
households for home market, 21s.; for export, 30s.; Blyth 
best smalls, 18s. to 19s.; Tyne prime smalls, 19s. to 20s.; 
second smalls, 16s. 6d. to 17s. 6d. Durhams: Best gas, 
28s.; second gas, 20s. to 21s.; special Wear gas, 32s. to 
33s.; smithies, 26s. to 27s. 6d.; ordinary bunkers, 20s. to 
21s.; best bunkers, 21s. 6d. to 22s.; superiors, 25s.; coking, 
unscreened, 20s.; coking smalls, 19s. 6d. to 20s.; gas coke, 
32s. to 34s.; blast furnace coke, 28s. at ovens, fixed price ; 
foundry coke, 42s. 6d. to 47s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 


Trade Conditions. 


OpERATIONS in the iron, steel, and kindred trades 
are once again in full swing. Notwithstanding the 
multiplication of machinery, which has been going on 
steadily for months past, and recent large additions to 
plants, the production appears quite unable to keep pace 
with the demand. Labour conditions, however, seem 
likely to improve, while the supply of raw materials, 
which has been another source of worry, is now more 
favourable. Activities, of course, are almost entirely 
confined to requirements of war, and “private traders 
now find their sources of supply practically cut off. 
Restrictive regulations are firmer than ever. Exporters, 
naturally, are particularly hard hit. A strong effort is 
being made to keep in touch with the foreign consumer, 
but owing to the position with regard to carrying tonnage, 
and the difficulty in securing shipping licences, this class 
of business has receded to a very low ebb, and seems in 
danger of total elimination until the war is over. 


Pooling of Wagons. 


A conference between representatives of the 
railway companies and private traders and com- 
panies in Scotland in furtherance of the arrange- 
ments for the pooling of all wagons, was held in 
Such matters as the charges 


for hire, the amount to be paid to private traders and 
companies for the use of their rolling stock, and the 








demurrage rates, were finally adjusted. It is proposed 
that the scheme, which will be submitted to the Board of 


, Trade for approval, will come into operation on February 


5th. A census of all Scottish-owned wagons will be taken 
towards the end of the present month. It is understood 
that the agreement provides that Scottish-owned wagons 
shall be used only on Scottish railways—a system which, 
already introduced by the railway companies, is said to 
be working satisfactorily. 


An Aberdeen Chair of Engineering. 


At a meeting of the Aberdeen University Court 
the committee on the proposed Chair in Engineering, 
to be established under the bequest of the late Mr. William 
Jackson, Thorngrove, Aberdeen, reported, that in con- 
junction with Mr. Jackson’s trustees, communication 
had been entered into with the governors of Robert 
Gordon’s Technical College, with a view to a joint scheme 
for the establishment of a department of engineering. 


Pig Iron. 


There is no change in the pig iron trade in 
Scotland: The turnover is large and regular, and the 
output is either directly or indirectly on Government 
account. Neutrals are now practically off the books 
so far as shipment is concerned, as licences for ordinary 
qualities are very scarce, and for hematite practically 
unprocurable. Pig iron warrant stocks now amount to 
5155 tons, compared with 5338 at the end of 1916. 


Quotations. 


Export prices of pig iron are unchanged as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 13is. 6d.; 
No. 3, 126s. 6d.; | Glengarnock, at Ardrossan, No. 1, 
130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. : . 


Finished Iron and Steel. 


In the finished steel trade great activity prevails, 
and makers report increasing demands for all products, but 
particularly shell bars, and though ordinary mercantile 
business has been reduced to the barest limits, the output 
is inadequate to meet the requirements on Government 
account. Export prices are quoted as follows :—Steel 
ship plates, £14 12s. 6d. to £14 17s. 6d.; boiler plates, 
£15 12s. 6d.; angles, £14 15s.; and joists, £14 5s., all per 
ton, f.o.b. Glasgow. Black steel sheets are extremely firm 
at £18 per ton for export. Business in galvanised material 
is entirely on Government account. In the malleable iron 
trade conditions are as busy as ever. The output from 
the steel departments is fully accounted for by war 
necessities, but a moderate general turnover is reported in 
iron products. ‘* Crown” iron bars are quoted £14 12s. 6d. 
per ton, net, for export, and mild steel bars about £17 per 
ton, for basis sizes. Wrought ifon and steel tubes are in 
good demand, while all branches of the engineering trade 
are inundated with orders, and more especially structural 
engineers. 


Coal. 


Conditions in the Scotch coal trade are once more 
normal, but the actual business passing is not too satis- 
factory. Inland sales are comparatively good and the 
house consumption is large, but the reduction in exports is 
causing some concern. The very meagre supply of licences 
is causing considerable dissatisfaction. In the West of 
Scotland district holders are inclined to accommodate 
buyers who have tonnage in hand with licences, and values 
of most sorts are somewhat easier. Best ell coals arc 
quoted 22s. to 23s.; splints, 22s. to 31s.; navigations, 30s. 
to 3ls.; steams, 18s. 6d. to 24s.; treble nuts, 24s.; doubles, 
22s.; singles, 21s. per ton. The position in Fifeshire is 
generally good with the exception of third-class steams, 
which are easing off again. The restriction of exports to 
Norway has caused the cancellation of a fair amount of 
business already completed. Best screened navigation 
coals, f.o.b. at Methil or Burntisland, 30s. to 33s.; first-class 
steams, 28s.; third-class steams, 28s. per ton. Collieries 
in the Lothian district are well booked at present, and the 
outlook is comparatively bright. Prices for most classes 
are firmly maintained. Best steams are quoted f.o.b. at 
Leith, 26s.; secondary qualities, 24s. 6d. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 163,016 tons, compared with 82,436 in 
the preceding week and 163,151 tons in the corresponding 
week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE past week has been full of uncertainty for 
all engaged on the commercial side of the coal trade. 
What arrangements will ultimately be reashed con- 
cerning the limitation scheme for France and Italy it is 
impossible to say at the moment of writing. Everything 
seems to be in the air, and under such circumstances 
rumours flourish. Last week-end, however, dockmen 
were rather startled by a new regulation under the Defence 
of the Realm Act, which made it imperative that before 
chartering or even negotiating to charter any steamer, 
which carries over 1000 tons, of any nationality other 
than British, the broker must apply to the Marine Depart- 
ment of the Board of Trade for permission in writing. 
This regulation came into operation as from the 12th inst., 
and it was officially stated, had been brought in to se-ure 
closer co-ordination between the Allies in the employment 
of tonnage. All charters which had been effected last 
week were not, however, to be interfered with, and it was 
further announced that it was the intention of the Board 
of Trade to open a special office in London early this week 
to deal with the applications sent in, but really urgent 
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applications would in the meantime be dealt with at the 
Board of Trade. This regulation has, of course, done away 
with the practice of owners and brokers in running up 
their boats almost to the time of their being ready to 
load, before chartering them, but it has also considerably 
dislocated market arrangements, as nothing can be done 
concerning the cargoes for vessels until the broker can 
charter. 


South Wales Shipments. 


The returns of coal, coke, and patent fuel 
shipments from South Wales last week show that the 
improvement shown in the previous week was not main- 
tained. The total was only 260,444 tons, which was a 
reduction of 53,971 tons upon the previous week. Out 
of the total of 260,444 tons, the Allies received 221,208 tons, 
equivalent to 84.93 per cent., and 39,236 tons, or 15.07 
per cent., were dispatched to neutral destinations. The 
aggregate number of cargoes dispatched from this country 
during the whole of 1916 was 26,698, of which 6371, or 
23.87 per cent., were transported in British tonnage, and 
20,327, or 76.13 per cent., by foreign steamers. 


Current Business. 


Nominally quotations have not moved much 
during the past few days, though the tone of the market 
is unmistakably easy. Colliery salesmen generally quote 
30s. for large and as much as 20s. for smalls, these being 
the limitation prices, but when it comes to actual operations 
very few salesmen are able to command these figures for 
supplies for early loading. Sellers, however, find that 
with definite business so conspicuously absent no advantage 
is to be gained by lowering their prices, but real market 
values are no better than 29s. to 30s. for seconds Admiralties 
and even less could: probably be done. Best drys are 
not worth more than 28s. to 29s., and ordinary drys are 
about 25s. to 27s. Monmouthshires are still quoted up 
to 30s., but 28s. to 30s. is nearer the mark for best Black 
Veins, Western Valleys, and best Eastern Valleys, while 
ordinary Eastern Valleys are placed about 25s. to 27s. 
Bituminous coals are very quiet, though fairly substantial 
quantities are going inland. No. 3 Rhondda large rule 





about 28s. to 30s., and No. 2 large 25s. to 26s. Small 
coals have not been relatively as good as large. Exporters 


have been taking arrears on last year’s contracts, so that 
there has been next to nothing doing in the way of new 
business. Colliery salesmen adhere to their quotations 
of 20s. for best bunkers as far as possible, but it is doubtful 
whether their real value is better than 18s. to 19s., with 
second qualities 17s. to 18s., and cargo sorts from 12s. 
to 17s. Patent fuel is nominally unchanged, but pitwood 
keeps steady at 54s. to 55s., supplies continuing very 
short. 


tone 
concerning the outcome of the meeting held in London 
on Tuesday of the Central Executive Committee, so that 
the trade is still in a state of uncertainty as to possible 
developments in the limitation scheme for France and 
Itely, and the tonnage question. 


LATER. 
The market is unaltered both in respect of 
the paucity of business being arranged and the easy 
recently displayed. There is no definite news 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 28s. to 30s.; ordinaries, 
27s. to 28s.; best drys, 27s. to 29s.; ordinary drys, 25s. to 
27s.; best bunker smalls, 18s. to 20s.; best ordinaries, 17s. 
to 18s.; cargo smalls, 15s. to 17s.; inferiors, 12s. to 15s.; 
best Monmouthshire Black Vein large, 28s. to 30s.; ordi- 
nary Westorn Valleys, 28s. to 30s.; best Eastern Valleys, 
28s. to 30s.; seconds Eastern Valleys, 25s. to 27s. 6d. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 
28s. to 29s.; smalls, 19s. to 20s.; No. 2 Rhondda 
large, 25s. to 26s.; through, 21s. to 22s.; smalls, 18s. to 
20s. Patent fuel, 35s. to 37s. 6d. Coke : Special foundry, 
62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; fur- 
nace, 50s. to 52s. 6d.; pitwood, ex ship, 54s. to 55s. 







Colhery Profits and Dividends. 


An important notice was received by South 
Wales coalowners from the Railway Department of the 
Board of Trade on Wednesday morning instructing them 
that no dividends should be declared or profits distributed 
in respect of their colliery undertakings, and no loan 
capital or short term loans should be repaid after the 
16th inst., without the consent of that Department. 
Although no definite information is obtainable as to what 
the intention underlying this order is, some uneasiness 
has been created in coal trade and stock exchange circles 
for fear that the Government intends to limit dividends. 
Seeing, however, that no similar notice has been issued to 
shipowners, dry dock owners, &c., the opinion largely 
obtains that no such limitation is contemplated, but that 
the order is nothing more than a corollary to the Govern- 
ment scheme of control. The unfortunate point is, 
however, that the order, without any explanation, tends 
to create a good deal of uncertainty. It is strongly urged 
that the Government should declare its intentions regarding 
the financial measures contemplated in the State scheme 
of control, so that those engaged in colliery enterprise 
should be relieved of the existing uncertainty. 


Newport. 

The arrival of steamers last week end was good, but 
the quantity was not equal to placing collieries on a good 
working basis, and the demand for coals being distinctly 
poor, values have gradually fallen. Stocks of coal have 
daily increased, except in a few cases in which collieries 
were better off for ready steamers than others. There 
has been no buying for loading ahead, and the prompt 
requirements of exporters have beon of quite a negligible 
character. Approximate values:—Steam coal: Best 


Newport Black Vein large, 28s. to 30s.; Western Valleys, 
28s. to 30s.; best Eastern Valleys, 28s. to 30s.; other sorts, 
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24s. 6d. to 25s. 6d.; patent fuel, 35s. to 37s.; pitwood, ex 
ship, 54s. to 55s. 


Swansea. 

At the monthly meeting of the Anthracite 
Miners’ Association last week end, the threatened increase 
of unemployment was discussed. It was stated that 
the average number of days a week worked in the whole 
district was four, and instances were given of collieries in 
which half and a third of the men were idle. It was 
agreed that a deputation of the workmen should ask for 
an appointment with the Coal Organisation Committee, 
in order to put before them the serious situation arising 
from the stoppages of work, and to point to facts with 
regard to alleged preference in the matter of tonnage being 
given to other areas over that of Swansea. It was further 
decided to raise the question of financial help to the men, 
suffering from unemployment at the next meeting of the 
Executive Council of the South Wales Miners’ Federation. 
Values of coal in the market have been weak throughout. 
Approximate values :—Anthracite: Best malting large, 
30s. to 32s.; second malting large, 27s. to 29s.; Big Vein 
large, 24s. to 27s.; Red Vein large, 22s. to 25s.; machine 
made cobbles, 37s. 6d. to 40s.; French nuts, 37s. 6d. to 
40s.; stove nuts, 36s. 6d. to 39s.; beans, 27s. 6d. to 29s.; 
machine made large peas, 20s. to 22s.; rubbly culm, 12s. 
to 12s. 6d.; duff, 6s. to 6s. 6d. Steam coal: Best large, 
27s. to 28s.; seconds, 25s. to 26s.; bunkers, 20s. to 24s.; 
smalls, 12s. to 18s. Bituminous coal: No. 3 Rhondda 
large, 28s. to 30s.; through and through, 23s. to 25s.; 
smalls, 18s. to 20s. Patent fuel, 34s. to 35s. 


Tin-plates, &c. 

Business has been very limited owing to difficulty 
in obtaining licen es to ship, but the market continues 
firm. The undertone is good, and stock plates are realising 
full prices. No plates can be sold without obtaining 
Class A or B certificates, and the purposes stated for 
which they are required. It is expected that very shortly 
each works will be advised of the weekly quantity of bars 
to be allowed them, and the names of the steel works 
which are to supply them. Mr. Thomas Griffiths, of the 
Steel Smelters’ Union, has stated that the result of the 
recent tin-plate deputation to the authorities in London 
was that 48 per cent. of the normal supply of steel would 
be obtained by tin-plate works. Recent allocations had 
been about 35 per cent., and the fear was that that would 
be reduced. Under the circumstances 48 per cent. allow- 
ance was regarded as very satisfactory. He added that 
steel workers, notwithstanding the war bonus of 22} per 
cent., were not making as much wages as formerly, this 
being due to shell steel requiring more time and atten- 
tion. Quotations :—Block t'n, £187 5s. per ton cash ; 
£188 15s. per ton three months ; copper, £130 per ton cash ; 
£126 per ton three months. Lead: English, £32 5s. per 
ton ; Spanish, £30 10s. per ton. 








CATALOGUES. 


Tue Langdon-Davies Motor Company has sent us its new 
price list of single-phase motors of from 40 to 125 periods, and 
p»lyphase motors of 25 and 50 periods. 

WaLtace Suppuies MANUFACTURING Co., Orleans-street, 
Chicago.—Hand power bending tools form the subject of this 
catalogue. The contents include U-bending tools, angle 
benders, bar-bending tools, eye, ring and pipe benders. The 
British agent is O. N. Beck, Queen Victoria-street, London. 

Tse Grampian Engineering Company, Limited, of Stirling 
and London, has sent us a pamphlet entitled ** Modern Steam 
Disinfection,” in which are described and illustrated the firm’s 
“Velox” high-pressure steam and combined current-steam 
and vacuum-formalin disinfectors. A great deal of interesting 
information concerning modern methods of disinfection of 
elothing, &c., is given. 

A NEW catalogue of Wm. Asquith, Limited, of Halifax, deals 
with drilling machines for general girder and boiler plate work. 
It is very well printed, and, in addition to well-executed half- 
tone engravings of numerous drilling machines of various types 
and of accessories for use with them, it contains useful infor- 
mation regarding the construction, working, and capabilities 
of the tools, as well as in most cases the horse-power necessary 


to drive them. 








THe Mrxerat Resources oF Great Britarn.—The Board 
of Agriculture and Fisheries gives notice of the publication of 
a second edition of the second volume of the Special Reports 
on the Mineral Resources of Great Britain, which have been 
prepared by the Director of the Geologica! Survey in response to 
numerous inquiries that have arisen through the conditions 
brought about by the war. In the main, it is a reprint of the 
first edition, wherein the uses, distribution, treatment, and 
output of barytes and witherite are dealt with, and particulars 
of the mines, active and inactive, are given. Copies may be 
obtained through any bookseller from T. Fisher Unwin, Limited, 
1, Adelphi-terrace, London, W.C., who are the sole wholesale 
agents to the trade outside the County of London, or from the 
Director-General, Ordnance Survey Office, Southampton, the 
price being 2s. 

An American Con¥Fesston.—‘“‘ In the early days of the great 
war,”’ says the Scientific American, “the American jublic was 
dazzled and astounded by the public reports of the contracts 
for enormous quantities of munitions, at unheard-of prices, 
that were being placed with our manufacturers by the European 
Allies, and it was regarded as quite natura! and fitting that 
European countries, in their condition of unpreparedness and 
dire necessity, should turn to America, with its reputation for 
mechanical ingenuity and ability, and its great factories, for 
assistance. American manufacturing organisation and ahility 
was to be pitted against that of Germany, and the result was 
contemplated with complacency. American energy and 
efficiency was to show its superiority over the supposedly 
stereotyped routine of continental shops; but the actual 
results have been a humiliating surprise, in many instances, 
both to the public and to many an optimistic contractor. . . . 
One of the worst features of our failure to make good in the 
production of arms and ammunition of a satisfactory quality 
is the loss of prestige that American manufacturers will suffer 
after the war is over, when trade will be needed to keep all of 
our new mushroom plants going. ... The trouble with our 
manufacturers does not lie in the character of our machinery, 
nor in the ability of American workmen, for we have 
as skilful mechanics as any other country, but rather in matters 
of organisation and superintendence. Then, again, there is 
a fatal tendency among many of our shops, when taking up 
@ new product, to start in without a thorough understanding 
of the requirements, and to jump at conclusions. Another 





25s. to 27s.; best smalls, 17s. to 19s.; seconds, 15s. to 16s. 
Bituminous coal : Best house; 25s: 6d: to 26s: 6d.; seconds, 


habit is to attempt to tell the buyer what he ought to have, 
instead of giving him what he wants.” 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Nortu-East Coast Instirution or ENGINEERS AND Sutp- 
BUILDERS.—-Lecture Theatre of the Literary and Philosophical 
Society, Newcastle-on-Tyne. Address : ‘“ The Resources of the 
British Empire, their Development, and their Effect on the 
Industries of the Empire,” by Mr. Moreton Frewen. 7.30 p.m. 

Roya Institution oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Discourse on ‘* Soap Bubbles of Long Duration,” 
by Professor Sir James Dewar, M.A. 5.30 p.m, 

Tue INstTiIrUuTION OF MECHANICAL ENGINEERS.—-The Institu- 
tion of Civil Engineers, Great George-street, Westminster. 
Paper on ‘* The Manufacture of Gauges at the L.C.C. Paddington 
Technical Institute,’’ by A. G. Cooke, M.A., W. J. Gow, and W. 
G. Tunnicliffe. 6 p.m. 


SATURDAY, JANUARY 20ra, 1917. 


Tue NATIONAL ASSOCIATION OF COLLIERY MANAGERS (MID. 
BRANCH) AND THE ASSOCIATION OF MINING ELECTRICAL Enar- 
NEERS (Norts aND DERBYSHIRE BRANCH).-—University College, 
Nottingham. A joint meeting of the two branches. Paper on 
“Electrical Experience at Collieries,’’ by Mr. Chris. Jones, 
A.M.L.E.E. 3.30 p.m. 





WEDNESDAY, JANUARY 24ru. 


THe Aeronautical Socrety oF Great Brirarn.—Insti- 
tution of Civil Engineers, Great George-street, Westminster. 
Lecture by General Brancker. 8 0.m. 


THURSDAY, JANUARY 25ru. 


Tue Concrete InstiruTe.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, 8.W. Paper entitled ‘The Care 
of Ancient Monuments,” by Mr. C. R. Peers. 5.30 p.m, 


FRIDAY, JANUARY 26ra. 


Puysicat Socrety or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Agenda will 
be circulated later. 5 p.m. , 

PuysicaL Society oF Lonpon.—-Imperial College of Science 
and Technology, Imperial Institute-road, South Kensington, 
S.W. Papers, (1) ‘‘ A Block of Precision,” by C. O. Bartrum, 
B.Sc. ; (2) “ The Effect of the Water Vapour in the Atmosphere 
on the Propagation of Electro-magnetic Waves,”’ by Frederick 
Schwers, D.Sc. 5 p.m. 

Roya InstirvuTion oF Great Brirarx.—Albemarle-street, 
Piceadilly, W. Friday evening Discourse, by Professor Gilbert 
Murray, M.A., on ** Epicurean Philosophy.” 5.30 p.m. 


SATURDAY, JANUARY 27rn. 


Tue Institution oF Locomotive Enctneers.——-Caxton Hall, 


Westminster. Presidential Address by Mr. A. D. Jones, 
M.L.M.E. 2.30 p.m. 
TUESDAY, JANUARY 30ru. 


Tue InstirvTtion or Crvit ENGINEERS.-—-Great George-street, 
Westminster, 8.W. Paper to be submitte1 for discussion : 
* On the Physical Features of ‘ Adam’s Bridge,’ and the Currents 
across it, considered as affecting the Prop>sed Construction of 
a Railway connecting India with Ceylon,” by Francis John 
Waring, C.M.G. 5.30 p.m. 








CALENDARS AND DIARIES. 


From E. R. and F. Turner, Limited, of Ipswich, has come a 
wall calendar of the daily tear-off sheet type. The figures and 
lettering are in bold type, which can be read at a good distance 
away. 

Tue wall calendar received from Ashwell and Nesbit, Limited, 
is of the daily tear-off sheet type. The figures are three 
and a-half inches high, and are conspicuous at a considerable 
distance. 

A watt calendar of the monthly tear-off sheet type has been 
sent to us by Mr. George Beaufort Richards, of Wednesbury. 
The card bears a photographic reproduction of a 30-ton Richard’s 
and Bradley’s 30-ton testing machine. 

Tue calendar sent to us by John Rogerson and Co., Limited, 
of Wolsingham, Durham, is of the wall type, with monthly 
sheets which bear, besides the calendars, exceedingly well printed 
representations of some of the firm’s products. 

Tue United States Metallic Packing Company, Limited, of 
Bradford, has sent us a wall calendar of the monthly tear-off 
sheet type. On the card is embossed a handsome and well- 
executed copy of the statue of the “ Ring-Thrower.”’ 

Tue diary which we have received from Hayward-Tyler and 
Co., Limited, is of a size which permits it to be readily carried 
in the pocket, and it contains, in addition to a page-to-the-week 
diary, a great deal of useful information relating to water supply, 
pumps, &e. 

As usual, a copy of ‘‘ The Architect’s and Surveyor’s Diary ”’ 
has been sent to us by its publishers, Messrs. Waterlow Brothers 
and Layton, Limited. This most useful book, which is now in 
its thirty-sixth year of publication, contains practically all the 
features which one has come to connect with its name, and 
which comprise information on such subjects as appeal particu- 
larly to architects and surveyors. 

From H. W. Ward and Co., Limited, of Birmingham, we have 
received a wall calendar of the monthly sheet type, with examples 
of the machines printed .on the back of each sheet. The arrange- 
ment is such that as each month is completed and the sheet 
turned up to reveal the next sheet, the edge of the former may 
be inserted under a spring clip provided for the purpose, and a 
fresh illustration disclosed to view. 

In the calendar sent to us by W. H. Willcox and Co., Limited, 
of London, each of the twelve monthly sheets carries a different 
selection of representations of the firm’s production, and each 
sheet is perforated by a large central hole at the top, so that, 
instead of being torn off at the end of the month, it can be 
turned over the back of the card, the hanger passing through 
the hole, and the sheet retained for future reference. 

WE have received from ‘‘ Thermit,’’ Limited, a booklet con- 
taining a brief review of current ‘“‘ Thermit’’ practice. In the 
notice we observe a statement that all the shares of the original 
company have passed into the hands of the Birmingham Metal 
and Munitions Company, Limited, which is a subsidiary com- 
pany of Nobel’s Explosives’: Company, Limited, and that the 
directors and the whole of the company’s office and working 
staff are now exclusively British. 








ContTracts.—Broom and Wade, Limited, inform us that 
a contract for 125 3}in. Hyatt flexible roller bearings for line 
shafting has been received by them from Wm. Beardmore, 
Limited. 
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One reason which has mitigated against the economy of 
utilising engine exhaust steam for various purposes is the con- 
tamination of the steam by the oil used for cylinder lubrication. 
Oil in steam beyond the cylinders, or in the waters of conden- 
sation, brings only trouble to the engineer. By a process of 
careful filtration, combined with the employment of a coagulant, 
it is doubtless possible to obtain a condensate sufficiently free 
from oil to be fit for boiler feed purposes; but there is no 
system yet known capable of entirely eliminating oil from steam. 
The problem, then, is to find an alternative lubricant to oil. 
Now, graphite in certain forms is an excellent lubricant. The 
discovery by Dr. Acheson of artificial graphite has, in particular, 
given to engineers a remarkably pure product, free from trace 
of grit, in an unctuous ferm, which readily permits of its disin- 
tegration to a powder comparable in fineness with, say, fine 
pastry flour. Late in 1906, Dr. Acheson, in the United States, 
discovered that by a process of what he terms “‘ deflocculation,”’ 
he was able to carry the subdivision of graphite much beyond 
that attainable by ordinary means. Furthermore, he found 
that by mixing a weak solution of tannin with his disintegrated 
lubricating graphite, and agitating the mixture, the minute 
pieces of graphite were broken asunder. The extremely fine 

rticles of graphite thus produced show no tendency to cohere. 

et it be remembered that by the prior process of disintegration 
the graphite particles would pass a 40,000-mesh sieve ; but to 
such an extent does this deflocculation or breaking down take 
place that each of these very small graphite particles is sub- 
divided into about 1000 parts. The particles of deflocculated 
graphite are so small that they will pass through the finest 
chemical filter paper almost as readily as pure water. More- 
over, the graphite, although having a specific weight of approx- 
mately two and a-quarter times that of the water in which it is 
diffused, remains in perfect suspension. If, however, a few drops 
of acid—-such as hydrochloric—-or other electrolyte be added, 
the graphite again flocculates into masses of such size that it 
will no longer remain in suspension. 

We have here a remarkable new lubricant, ‘* Aquadag,”’ 
chemically inert in pure water, a medium convenient for applica- 
tion at least for internal lubrication, and of such extreme fine- 
ness as to be capable of readily entering the pores of metals, 
evening up their surfaces, and forming a coating of high dura- 
hility and exceptional lubricating properties. Another remark- 
able feature of Aquadag is that numerous and long-continued 
trials show that the very small proportion—one-third of one 
per cent.—of graphite to water is inadequate, and that a larger 
proportion is superfluous. Further, Aquadag cannot emulsify, 
oxidise, or burn up, and, unlike oil, possesses little or no viscosity. 

When a suitable lubricator had been devised by Mr. Johnston, 
Aquadag was adopted as cylinder lubricant, in February, i912, 
on a plant including three 50-kilowatt high-speed steam dynamos, 
two deep bore-hole pumping engines, boiler feed, circulating, 
and other steam pemee. supplied with saturated steam from three 
30ft. mechanically fired Lancashire boilers working at 120 Ib. 
pressure. One of these high-speed engines, after accurate 
gauging of the valves and cylinders, was put on a six months’ 
running test. At the end of this period the greatest wear at 
any point was found not to exceed one-thousandth of an inch, 
and it was particularly noticed that the walls of the high-pressure 
cylinder and piston rings were in faultless condition, having 
mirror-like surfaces. Since uniformly satisfactory results were 
obtained also on the pumping engines and other auxiliaries, 
the entire plant has been working with Aquadag as the sole 
cylinder lubricant from February, 1912, up to the present 
moment. All available condensed steam is now returned to 
the boilers, so that approximately 10 per cent. only of make-up 
water is added daily. The interiors of the boilers are free 
from grease, practically clean down to metal, save where patches 
of old seale still adhere, and entirely free from suspicion of 
* pitting.”” Formerly a considerable amount of scale of very 
tenacious character had to be dealt with, which resulted in loss 
of efficiency, extra labour, and wear and tear to the boiler. 
Now, on the other hand, a feed water of considerably higher 
temperature and exceptional purity is available, resulting in 
further considerable fuel economy. After almost five years’ 
daily use, there is found to be no deposit throughout the 
receivers, ports, valves, and cylinders in excess of the thin 
coating formed in the first few weeks of use, and little, if any 
trace in the exhaust pipes, condensers, or other tracts beyond 
the engines. This paper is founded upon experience gained in 
the employment of Aquadag in connection with engines running 
on non-superheated steam, and the writer is not entitled to 
speak as to results which might be derived in conjunction with 
superheated steam, although he has reason to suppose that in 
one instance, at least, his system is giving satisfactory results 
where some degree of superheat obtains. There is. however, 
no question as to the ability of deflocculated graphite to afford 
efficient lubrication ; but practical difficulties in the way of 
* atomising ”’ it into the current of steam yet remain. Experi- 
ments made by the writer, however, lead to the conclusion that 
the problem is capable of solution. In the use of Aquadag for 
the cylinder lubrication of internal combustion engines, many 
interesting problems are involved in the elucidation of which 
the writer hopes it may be his privilege to assist. 








AMERICAN NOTES. 
(From our own Correspondent.) - 


New York, December 27th, 1916. 


THe peace talk in Europe has as yet made no impression 
on the volume of business done in this country in steel and steel 
products. An enormous amount of business does not show 
itself, because prices are double their normal rate, and any 
influences which would unsettle these abnormal values would 
begood. Thesteel-producing facilities of Eastern Pennsylvania, 
reaching down to tidewater, on the Chesapeake Bay, are being 
whipped into shape under Bethlehem control, which, in view of 
a long-continued demand for steel products, is a highly significant 
course of conduct by that corporation. A mere enumeration 
of business placed this week would convey only a dim under- 
standing of the actual situation. More and still more business 
is accumulating, which cannot be placed for an indefinite 
period. An interesting feature of the week has been the much 
talked of closing of contracts for locomotives for export, netting 
not very far from 600. The locomotive builders have proposed 
an enlargement once before contemplated ; but it now appears 
that locomotive building is to be placed on a broader foundation 
to meet a permanent demand from abroad. The domestic 
pressure for engines is heavy enough, but the cost of work 
‘does not prevent the placing of orders, which at the close of the 
war will be placéd for a great deal less money. The same is 
true of cars, and every concern that can turn out cars is now 
straining to take advantage of the inordinate pressure for 
rolling stock. The copper market is called quiet—-that is to 
say, everyone needing copper has bought for the present. One 
weakness in copper is due to offers of re-sale by holders, who 
bought more than they needed, and they find no difficulty in 
selling. Quotations range from 30} to 31. A domestic concern 
is in the market for 3,000,000 lb. for convenient delivery next 
year. The general trend of copper is about the same, and is 
not affected by any ups and downs, as it is understood that the 
total capacity is no more than equal to ordinary requirements. 





* From a paper by Mr. E. W. Johnston. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. : 

The date first given is the dute of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


102,517 (430 of 1916). January 11th, 1916.—Two-sTROoKE Or 
Enernes, Sir Kenneth Irwin Crossley, of Crossley Brothers, 
Limited, Manchester, and another. 

This invention is for a two-stroke engine in which the crank 
chamber is used as a compressicn Chamber. The fuel supply is 
maintained in a float-feed chamber above the fuel reservoir. 
The engine cylinder has exhaust and inlet ports R and H, which 
are uncovered by the piston towards the end of its stroke. Air 
is sucked into the crank chamber through D by the partial 
vacuum created when the piston travels on its in-stroke, and is 
compressed on the out-stroke. The float-feed fuel chamber J 
is arranged so that the space above the fuel is enclosed ; but this 
enclosed space is in open communication at all times by means 
of a passage K with a passage G and port. The passage G com- 
municates intermittently with the compression chamber by 
means of the piston port E towards the end of the out-stroke, to 
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transfer the compressed air to the cylinder, and leaves it un- 
covered until after the piston has begun its in-stroke, and until 
the movement of the piston has closed the inlet port, and also 
either (1) leaves the transfer port uncovered until a partial 
vacuum has been created in the compression chamber and space 
over the fuel in the chamber, or/and (2) uncovers the inlet port 
during a later portion of the in-stroke, and allows the partial 
vacuum then existing in the compression chamber to be extended 
through the piston port, inlet port, and the transfer passage to 
the enclosed space over the fuel. In either of these cases the 
partial vacuum in the fuel chamber sucks liquid fuel into the fuel 
chamber from the reservoir below past a non-return valve until 
the required level in the float chamber is reached and the float 
valve is closed. A fuel connection is provided between the fuel 
chamber and a fuel nozzle in the inlet port.—December 14th, 1916. 


DYNAMOS AND MOTORS. 


102,585 (9249 of 1916). June 30th, 1916.—-CONTROLLERS FOR 
Exectric Motors, Igranie Electric Company, Limited, 
147, Queen Victoria-street, London, E.C., and others. 

The object of this invention is to provide automatic means 
for varying the speed of a feed motor of a continuously operating 
machine, in response to load fluctuations in the main working 
motor, whereby the absolute load on the main motor may be 
kept constant. In Fig. 1 A is the main or driving motor of the 
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direct current compound wound type, and B the feed motor 
which presents the material to the machine which is being driven. 
This is also of the compound wound type, its speed being regu- 
lated by means of a variable resistance R included in series with 
its shunt field winding F. Both motors are supplied with 
current by connection across a circuit L, L. A vibrating relay 
8, having its winding included in series in the armature circuit 





of motor A, controls the inclusion and exclusion of resistance R 
in the field of motor B, the relay being biased to its open position 
by gravity or otherwise. From the above arrangement it 
follows that when the load upon the main motor A exceeds a 
predetermined value, the current passing through its armature 
circuit, and therefore through the winding of relay 8, will increase 
sufficiently to close the relay, thereby short-circuiting the resist- 
ance R from tthe field of the motor B, whereupon the motor KB 
slows down under the strengthened magnetic field thus produced. 
By the slowing down of the feed motor, the load on the motor A 
is accordingly dé@reased. This condition continues until the 
load on A effects,’ through speed variation, a reduction in its 
current with release of the relay S to insert the resistance R. 
The motor B will then be re-accelerated and increase the load on 
the motor A. Figs. 2, 3, and 4 show modifications of the inven- 
tion, in the last of which alternating-current motors are em- 
ployed.—December 14th, 1916. 


AERONAUTICS. 


15,786. November 9th, 1915.—Fty1ne Boats, Curtiss Motor 
Company, Hammondsport, State of New York, U.S.A., 
and another. 

This invention relates to an impreved flying boat, and has for 
its object to permit the craft to rise quickly from the water with 
maximum load, and having risen from the water to fly with a 
minimum of head resistance due to the body of the boat. To 
these ends the main flotation body of the boat is provided with a 
single hydroplane under surface which extends out on either side 
beyond the boat body proper, and the latter is given a longi- 
tudinal section of approximately stream line form, and a trans- 
verse section increasing in size from the head of the boat to a 
maximum approximately one-third length astern, thereafter 
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gradually decreasing until the tail of the boat is reached. This 
cross section is approximately the shape of an ellipse with one 
end or side cut off. Preferably the hydroplaning bottom is 
V-shaped. On the sides of the boat are formed excrescent 
structures, which extend out on either side laterally of the centre 
of gravity of the machine, the bottom of these structures being 
continuous with and forming part of the hydroplaning bottom. 
The longitudinal section of these structures is of stream line form, 
and they are preferably water-tight, and of an approximately 
triangular section. Figs. 1-3 represent the boat in elevation 
plan and end view, and Figs. 4 to 10 represent transverse sections 
on the lines 4 to 10 of Fig. 1.—December 11th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


18,223. December 3lst, 1915.—ApPraraTUs FOR BANDING 
SHRAPNEL SHELLS, William Henry Southorne, 108, Park- 
road, Newcastle-on-Tyne. 

This invention is for an improved form of copper driving band, 
and tools for forming the bands. At present the band is made 
in the form of a ring of uniform thickness, and of a depth not 
greater than the width of the dovetailed groove or recess in the 
shell in which it has to be fitted. The internal diameter of the 
ring is sufficient to allow the ring to be pushed over the shell 
into place, and the thickness is equal to the maximum thickness 
it will be after being pressed into the groove by two semi-circular 
or half dies, which, coming together, force the materia! into the 
groove. The shell is afterwards put in a lathe, and the outer 
surface of the ring formed with the desired contour. According 
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to this invention the inventor uses @ similar ring, but of less 
thickness, and in the machine described forms this ring prac- 
tically into the shape it bears when finished on the shell, but with 
the internal diameter large enough to slide over the shell to the 

cove. The ring or band may then be pressed into the groove. 
After this the band requires very little truing up in the lathe. 
By these means less material is used for the band, less material 
has to be turned off in the lathe, and time is saved. The inven- 
tion comprises a method and apparatus involving the use of a 
mandril A, about which the band Bis placed, and with which co- 
operate radially movable dies T adapted to produce around the 
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mandril or shell an annular space into which the band is forced 
by an axially movable die C, this operation forming the band to 
the required space.—December 14th, 1916. 


ORDNANCE AND ARMOUR. 


March 30th, 1916.—PRoJECTILES FOR 


102,594 (12,076 of 1916). 
Frederick Stokes, Brompton 


TRENCH GuNs, Stanley 
Barracks, Chatham. 
In order to prevent the end portions of the cartridge or 
ents from being left behind in the gun, or from being 
forced into the gas ports in the breech, means are provided to 
ensure that they will be drawn out behind the expelled shell 
after the explosion of the firing charge. To this end the firing 
charge or cartridge is arranged in a cylindrical recess A in the 
end of the shell, and this recess is closed by means of a dise or 
plug C, in which the firing cap D is arranged. The disc is free 
to be blown out or to remain behind, against the face of the 
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breech block when the charge has been fired, only for a short 
distance, after which it is pulled away with the shell. This is 
effected by providing the disc with a central web or core E, 
having an enlarged end F to co-operate with a limiting flange or 

rojection G in the recess in the shell, or with a wire loop I or 
ink connected to another loop on an additional inner dise J. 
In the latter arrangement the pressure of the gases serves to 
keep the inner disc in place until the shell leaves the gun, when 
it is free to fall away or be left behind as the shell proceeds upon 
its course. For the purpose of preventing adhesion of the end or 
base of the dise of the cartridge to the face of the breech block, 
it is formed with ribs on its face to form air pockets between the 
two contracting faces.— December 14th, 1916. 


MISCELLANEOUS. 


17,954. December 23rd, 1915,—Etectric Controt System, 
Marconi’s Wireless Telegraph Company, Limited, and 
another, Marconi House, Strand, W.C. 

The object of this invention is to provide improved means for 
controlling and keeping constant the s of any machine 
which it is desired to run at a particular speed. A special form 
of relay is provided in connection with a control source of alter- 
nating current and an alternator connected to the machine fer 
the purpose of actueting control apparatus. A is the machine 
to be controlled, to which is coupled a small alternator B.D is 
a source of alternating current, C is the synchroscope relay 
having two indepéndent windings connected to B and E is 
the rotor which rotates with a speed equal to the difference of 
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the frequencies supplied by D and B, the direction of rotation 
being determined by the higher or lower frequency of B as 
compared with D. The spindle F of the rotor E is connected 
by 4 friction ring G to an arm H, so arranged that it closes 
contacts X X or Y Y in accordance with the direction of the 
movement of the rotor. These contacts will be included in 
circuits arranged to actuate some form of apparatus controlling 
the power supplied to the motor driving the machine A, and so 
arranged that the power supplied is reduced when the machine 
is running too fast, and vice versd. It is essential that while the 
friction at the clutch G is sufficient to actuate the arm H, it must 
not be so great as to prevent the rotation of E and its following 
the resultant field produced by the currents supplied to the 
windings.— December 21st, 1916. 


101,873 (14,340 of 1916). October 9th, 1916.—Ratmway BrRakKEs, 
Charles H. Woodward, 15, Richmond-park, Bournemouth. 
This invention relates to means by which a train is allowed to 
run under danger conditions at any speed below a given limiting 
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value. An air brake valve is operated by a direct electric 
current, and also by an alternating current, the direct current 
operating to apply the brake under the danger conditions, while 
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the alternating current prevents this application, so long as the 
speed of the train does not exceed a predetermined limit. For 
this purpose the air valve A is provided with two windings D E, 
one winding D of which is energised by direct current, and holds 
the valve closed under the safety conditions, but is de-energised 
when the danger conditions are present ; the other winding is 
energised by alternating current from I, and maintains the 
valve closed under the danger conditions unless the speed exceeds 
a given limit, when the increased impedance of the circuit 
reduces the current and causes the valve to open and the brakes 


to be applied. The accompanying drawing shows diagrammatic- 


ally an example of a brake control according to the invention.— 
December 21st, 1916. 


100,780 (6072 of 1916). Ap ril 27th, 1916.—Ba. Beartnes, Paul 
Bellard, 7, Rue du Colonel Moll, Paris. 

This invention provides a method of inserting balls into the 
grooves of ball bearings, consisting in giving to a single notch 
on one of the races—which notch does not extend to the bottom 
of the bearing path—such a form that, by gripping in a vice the 
parts of the inner and outer races opposite to this notch, and by 
exerting a strong pressure, the balls may be freely introduced 
into the grooves. Figs. 1 to 4 show the construction of the 
bearing accordingly. The notch shown in Fig. 1 can be formed 
by means of a milling cutter consisting of a cylinder attached to 


N°100.780. Fig. L. 
































a@ hemisphere, having a diameter slightly greater than that of 
the balls provided in the bearing. In this way the outer race A 
exhibits a projection B which can be arranged at a given point 
by milling more or less deeply. If the race A is displaced about 
a centre, the point B describes a trajectory, and if the inner race 
C of the bearing remains fixed, the distance B, D between the 
projection B and the point of intersection D of the running 
groove, and the inner cylindrical face of the race C, is increased. 
In this way the supplementary balls can be freely introduced 
under the action of their own weight between the tracks of the 
balls.— December 14th, 1916. 


102,578 (7486 of 1916). August 21st, 1916.—CENTRIFUGALPUMPs 
or Fans, Gerald Dod, Curzons-road, Southport, and others, 

In a centrifugal machine, according to this invention, between 
the impeller or impellers, and the bearings which carry the 
impeller shaft, there is provided around the shaft a port or 
chamber in free communication with the air, so that the diminu- 
tion of pressure existing round the shaft, or the parts in which it 
works, at the inlet end or part, due to the action of the revolving 
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impellers, will not cause air from the outside atmosphere to pass 
through or by way of the bearings, which are outside these ports 
or passages ; nor will dusty air under plus pressure in the machine 
pass to the bearings at the inlet end. Thus dust existing in the 
air either within the pump or machine, or that outside it, is 
prevented from passing into the bearings, and their wear is 
proportionately reduced. This applies to either a multi-stage 
pump or fan or a single stage pump or fan.—December 14th, 1916. 


102,555 (4234 of 1916). March 22nd, 1916.—Crank Suarts, Guy 
St. Barbe, Sladen Watkins, Coombe-place, Lewes, and 
another. 

The object of this invention is to construct @ crank shaft for 
multi-cylinder engines as short as possible, and with this object 
the inventors employ ball or roller bearings both for the main 
and crank pin bearings. These occupy only a short length, 
leaving the greater part of the length to be devoted to the webs. 
The end bearings are shown at A and B, these being roller bear- 
ings, the outer race of which is formed parti-spherical on its 
outer surface, so as to avoid any binding should the crank shaft 
whip. At the centre the shaft is supported upon a similar 
bearing at C. The shaft illustrated is built up out of two end 
members D and E, each comprising a part which lies upon the axis 
Z of the shaft, and pin portions Por Q, the ends of whichare coned. 
On the coned parts are fitted angular connecting webs F, the 
extremities of which are similarly fitted upon coned pin portions 
R, 8 formed at the ends of a central member J, which comprises 
two webs and an axial part which carries the central shaft 





bearing C. Upon each pin portion is mounted a narrow bearing 
K of the roller type. Thus it will be seen that out of the total 
length of the crank shaft between the end bearings A and B only 





a very small part is occupied by the intermediate bearings C 
and K. 1, 2, 3 and 4 are the axesof the cylinders.—December 
14th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 5274/11.-—Planing metals. A planing attachment for 
lathes consists of an overhanging arm carrying the planing tool, 
and arranged parallel to the bed of the lathe. The arm is 
mounted on the slide of the saddle, and is operated by a linkage 
from the face plate which may be rocked by a hand lever. A 
ratchet wheel operates intermittently the traversing screw for 
the tool head. Huther, C. F., Germany. Dated March 2nd, 
1910. 

No. 5281/11.—Treating gases with electric discharges. An 
are within a cylindrical chamber is spread laterally to the form 
of a dise between the points of electrodes by a violently whirling 
gas current, which may be produced by nozzles connected to an 
annular pipe supporting the wall of thechamber. The products 
issue through a central hole in the roof. Elektrochemische 
Werke Ges., Berlin. Dated March 2nd, 1910. 

No. 5302/11.—Hydraulic transmission of power. Hydraulic 
speed changing mechanism, in which the axis of the pump is 
arranged at right angles to the axis of the motor, is constructed 
so that the fluid pressure acts on one side only of both the pump 
and motor, and two regulating valves are arranged parallel and 
symmetrical with the pump axis, the suction and pressure 
passages being arranged over one another and between these 
valves. Lentz, H., Berlin. 

No. 5336/11.—Packing for rotating drums. Packing for a 
rotating drum for drying, ie: pena heating, cr calcining, &c., 
is arranged to allow universal movement. Haas, H., Germany. 

No. 5365/11.—Ammunition: projectile fuses. Relates to 
combined time and percussion fuses, in which the time fuse is 
connected at will to a shrapnel charge or to a bursting charge, 
and the percussion fuse is also connected to the bursting charge 
either directly or through a delay action device at will. Krupp 
Atk.-Ges., F., Germany. Dated April 16th, 1910. 

No. 5482/11.—Making spoons, &c. Relates to a process for 
making spoons, forks, &c., from a blank which is less in length 
than the finished article. Kruger, H., Austria. Dated March 
5th, 1910. 

No. 6148/11. Ordnance. Consists in a special arrangement 
of known features, the object being to obtain a high angle fire 
gun having a normal firing height, adequate stability, and a long 
recoil of constant length at all elevations. Krupp Akt.-Ges., F., 
Germany. Dated June 6th, 1910. 

No. 6393/11.—Cartridge loading machines, 
and feeding devices for cartridge cases and projectiles. 
B., Vienna. 

No. 6416/11.—Velocipedes: back pedalling brake and free- 
wheel arrangements. Coaster brake attachment for the hubs of 
velocipedes in which the brake is arranged on a ring secured upon 
the hub on the outer side of the chain wheel ring. Sachs, E., 
Germany. Dated March 22nd, 1910. 

No. 6762/11.—Testing strength of materials. In a hydraulic 
machine the base of the cylinder and the upper part of the ram 
are formed with cylindrical surfaces, and provision is made for 
carrying gripping heads by which the ordinary tension and com- 
pression tests of —_ in the form of rods may be carried 
out. Schiller, B., Vienna. Dated March 18th, 1910. 

No. 6952/11.—Blasting cartridges. Consists in making 
completing the explosive charge in the bore-hole after the hole 
has been plugged, by the introduction of explosive constituents 
from outside, the charge being exploded subsequently. Kow- 
astch, A., Berlin. 

No. 6956/11—Explosive charges. Relates to explosive 
charges for projectiles, mines, and torpedoes, and consists in 
making the casing therefor by electro-deposition on the charge, 
the surface of which is made electrically conductive by a coating 
of liquid bronze. Bichel, C. E., Germany. Dated June 20th, 
1910. 


Relates to sorting 
Wetzler, 








PRrotEcTED EpGE LAMINATED BELT.—We have received from 
John Tullis and Son, Limited, of Glasgow, a sample of laminated 
belting in which a new, and apparently a useful, feature is 
introduced, The belt is of the ordinary laminated kind, but on 
each edge a substantial leather edging is stitched. Its object 
is to overcome the objection that when ordinary laminated 
belting is employed on planing and similar machines, in which 
the belt has to be frequently shifted, the outside strands get 
worn away by the striking gear, whilst the inner strands are still 
in good order. By providing this strong edge this difficulty is 
overcome. The edging, moreover, binds the threads which 
holds the strands together in an admirable manner. Altogether 
we should say, judging as far as it is possible from a sample, and 
without prolonged tests, that the innovation is an excellent one. 
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or good BE OND-HAND SHUNTING LOCO- 
MOTIVES of various sizes, 

The following information pat accom perks B offer, yi 
—_ be addressed to Mr. RT BAINES, —_— vs Chiet 
Eapee, H.M. NS aa of voor King N. les-s White. 
hall, London, 8. paca name ; 
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pes Manager, to Take 


Charge < of Seonel She Shop. Output about 3000 a 
on Government work will be 
qualifications, age, salary 


ent toyed ait =~ ly. statin an 
P' B 4d y. Emp 
nearest ro ey Exchange, mentioning 


re equi 
*‘ The Eigineer” and number 


Wanted, Mill Manager for 


GING, Roughing. and Finishing Mill, jor Cog. 
Rails, Sheet Bars, and Billets; one experi rienced in shell bar 
rolling and gas heating preferable. State age, ee and 
salary requi a nmr a 53, Engineer Office, 35, Norfolk- 
street, Strand, W.C. 53 a 


Wanted, Thoroughly Experi- 


ENCED Belgian EX PERT and FOREMAN in making 
Zine Sheets for service in new work in Japan. English speaker 
desired, Applications requ State ‘previous ee ene, 
eA » terms, age, references.—Reply, MASUDA and CO., 
incing-lane, K.C 7a 


Assistant Works Engineer for 

iene Works in the Midlands. Good knowledge of 

Electrical and Hydraulic Work essential No person at present 

Pn aa remy work will - neue onan State ex ig and 
ARR ly to the n nploym ment Exc 

chaos ® cade 











bsp 





—Type ; size and we 
when built ; 1. ag and by whom ast yon LB no condition ; 
Ht M. Office of Works, &. 
17th January. 1917. 
adn Ministry of Munitions. 
INGINEERING PLANT AND 
MACHINERY FOR DISPOSAL, 
Disused and Unused. 
Further particulars from 
MINISTRY « a MUNITIONS, 
'4/Sales/62, 


Storey o-aa\ 
75 eatininster, & S.W. 
ee 





IN THE MATTER OF THE TRADING WITH THE 
ENEMY A 6. 


A MENDMENT ACT, 191 
fhe Public Trustee Invites 


TEN presse: for the PURCHASE of the wholeor a 200 « part 
of 3579 “A” Shares of £10 each, fully paid, and 1 
Shares of 10 oo fully paid, in the TUDOR 
LATOR COMPANY, Limited, vested in him as Custodian by 
an Order of the of Trade, dated the 2nd October, 1916. 
The issued capital of the Company consists of 3800 « 
of «Pas fully paid, and 1200 “B” Shares of £10 


Shares 
eagh, fully 
The purchasers, who must be British-born subjects, will be 
required to make a sworn declaration as to nationality and 
om fron foreign control on a form to be obtained from 
~ offices oft the Public Trustee. 
report upon the result of the a operations and the 
present ae tree of the Company has nm made to the Public 
Messrs. Knox, Cropper and Company, Charte 
ie of Spencer House, South- -place, E.C., and this 
ether with copies of the C ‘ompany’s accounts, can be 
either at the offices of the Pyblic Trustee, Kingsway, 
W.C,, or at those of Messrs. Knox, Cropper and Company. 
Tenders must be delivered, conled, to the Public Trustee, 
Kingsway, W.C., on or before Monaay, the bth February, 1917, 
at twelve noon, marked on the envelope “Tender, Tudor 


Shires. 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection 
therewith. 

Forms of Tender can be obtained from the PUBLIC 
TRUSTEE; or from Messrs, KNOX, CROPPER and COM- 
PA Y, Spencer House, South. pi«ce. kc. 200 


Engineer” and number 
Boiler Inspector Required at 
once by lar, Industrial Company in the South of 
pained rete apd Boilers. any 


[raughtsman Required with Full 


knowledge of Diesel Engine design. Must have success- 
fully been ae fer designs from start to finish, and be 
conversant with all details, both theoretical and practical. 
No person at present on Government work will be engaged.— 
Apply, stating age, experience, and salary required, to your 
nearer mma Exchange, quoting “The Enginéer” = 





[Praughtsman Wanted for 


Chemical Works in the Midlands. Must have experience 
in Lay-out of extensive Plants, and have had an all-round 
Engineering paenonen f ig nee already on Government 
work will be enga; age, experience, and salary 
expected, &c.—Apply to Bain nearest spe ee Exchange, 
stating all particulars, .mentioning he Engineer” an 
number 231. la 


Drang ghtsman Wanted for Jigs, 


Tools, sand | F. -xtures for automobile details in Govern- 
Previous experience essential. 
Btate age and coer required. No man at present on Govern- 
ment work need apply.—Applications in the first instance 
should be made to the nearest Board of Trade Employment 
Exchange, mentioning ** The Engineer” and No, A2647. 1954 











raughtsmen (Experienced) : 
(a) Machine Tools, (b) Aerial Ropeways, Cranes, Hoists, 
not already engaged on Government work, WAN TED: 
Aberdeen | district. Apply, stating experience and wi 
paired, fo mer i ome Exchange, quoting ‘*The 
“and No. A: 203 a 





England, ghee =~ 
ence both ii me office with iy 
i an 





essential. = ADD Diy by i alating age, salary 
iving ay. 1 part culars of education and experience, ~ 249, 
y rte ce, 33, Norfolk-street, Strand, W.C. 249 a 


esigner, with Good Mechanical 
rience, REQUIRED by Admiralt; 
establishment f oy he uration of the War. No others n 


apply.—Reply (b; a eye age, ex: ep and present 
shiny, to Bok No. S18, sare of Messrs, RF. White anid Son, 


Genk Jy Eos cena Kes? Flectctscen wg tt E.C. 6B a 


(jentleman, with Engineering 


Knowled, fe REQUIRED for London Office of important 








Company, to rintend Purchase and Shipment of Plant 

and Stores. iad igible for military eo Yere —Wr itc. statin, 

= experience and salary required, &€ to Z. care 0! 
eacon’s, Leadenhall-street, E.v. 236 a 





Production aosk 3 Wanted in 


a Government 
manufacture of Motor Transport Vehicles. 
modern methods of uction and the designi f jigs, tools, 
and fixtures essentia! plicants should ca ‘the nearest 
and ay Exchange, wt ving particul ay 0! inter aoa age, 

eer ” 


and required, mentioning ‘Th 

No man at present on p~ Aitsn eee need Q pis. 
Rea equired by a Firm of Con- 
SULTING Engineers, an ASSISTANT ELECTRICAL 
ENGINEER. Duties to be fu filled include the lay-out of 
Electrical Power Stations, Works, aud Colliery equipments, 
also the preparation of specifications and the supervision of 
the lay-out and arrangement of all electrical work, and to be 
responsible for the organisation and genera! management of 
such work. Applicants should apply giving full particulars 
of their education, ee cal ti a and previous experience. 
They should also sta , whether married, 
and, if of caer re, t 1a Lf sass for exem ion. —Address, 

244, "Engineer wary age Norfolk-street, Strand, W.C. 2444 





Bxperience in the 











whe Proprietor « of Letters Patent 

_No. 19,475/14, relating 
MENTS IN SHAF i “ANGERS,” 

DES YSE of the PATENT or to GRANT 

LICENCES to interested parties on reasonable terms 

with a view to the ae working of the Patent in this 

country. 

Inquiries to be addr 
CRUIKSHANK ey FAIRWEATHER, Limited, 


65-66. Chancery-lane, London, W 


[ihe Proprietor of Letters Patent 


2457/11, ES Oc 








“ IMPROV EMENTS IN AIR LOCKS,” 
DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to interested -parties on reasonable terms 
with a view to the Sars working of the patent in this 
country. 
Inquiries to be addressed to 
CRUIKSHANK and AIRW EATHER, eg 


€5-66. ( hancerv-lane, W.C. 





equired Immediately, a Live 


raughtsmen.—Several Me- 
CHANICAL DRAUGHTSMEN for Turbine Design and 
Detail WANTED by a Controlled Firm in the Midlands. 
Liberal salaries and bonuses to men who can make roe aoe 
man on Government work need apply.—Apply, statin, 
and when able to commence, to your nearest Em ~ owen | 
Exchange, mentioning “‘The Engineer” and No. A’ 


Draughtsmen. —Wanted, in 


Glasgow, several First-class DRAUGHTSMEN, expe- 
rienced in the Designing of Heavy Steel Works Plant, Roll- 
ing Mill Machinery, a Hydraulic Machinery. No one 
already on Government wor need apply. .—Reply, stating 
age, experience, when at liberty, mee ee. required to 
nearest Employment Exchange, Taontioning “The be ay 
and No. A2795. 


Mechanical Draughtsman 


WANTED for Controlled Firm in 8. 8. London. Must 
be experienced iu machine design and lay out works plant. 
No person at present on Government work or resident more 
than 10 miles away will be engaged.—Address, stating 
experience, and salary required, to 277, Eugineer Office, 
Norfolk-street, Strand, W.C. 277 a 


A 











Rea quired, by Government Con- 

TROLLED Works, Jig and Tool DRAUGHTSMAN, 
used to heavy Commercial Vehicles and Petrol Engines. No 
one engaged on Government work ne apply. State age, 
references, mera, oS to your nearest a Exchange, 
mentioning “The Engineer” and No. A 279 a 





[ngineer, with First-class Con- 
NECTION in Swansea district, WOULD SELL for 
first-class firm on Commission.—Address, P217, Engineer 
Office, 33, Norfolk-street Strand, W.C. 1217 » 


n ineer (3.), Discharged from 

with practical and commercial experience, 

DESIRES PosITION , either capacity munitions or other- 
wise.—Address, 258, Engineer Office, 33, Norfolk-street, 
Straad, W.C. P258 B 


Eg gineer (35) Desires Respon- 
Si BLE POSITION (control of munition factory or similar 
work) ; 15 years’ electrical and mechanical experience. Recently 
carried out the sage ete installation of plant in large shell 
factory. = 7 eins 51, Engineer Office, 53, Norfoik-street, 
Su trand, V P251 6 


ngineer (40), erience in 

railway works, 40), 4 draughtsman ; know- 

ledge of ** Practical Sanitation” years’ technical schoo! is” 

instructor, REQUIRES a CHANG a —aAddress, P244, Engi- 
neer Office, 33, Norfolk-street, Strand, W.C. P24 wb 


(jentleman, Mech. Engineer, 


A M.I. Mech. E. (ineligible), is open to ACCEPT at 
once APPOINTMENT. Wide experience as engineer-in-charge 
of erection of nage plant at home and abroad. Excellent 
knowledge of fire-brick work ; commerci«l experience ; can 
converse in three languages, with knowledge of Scandinavian 
ny energetic, and experienced in the supervision of 
men. cellent testimonials. Would represent or manage 
branch abroad.—Address, 234, Engineer Office, 33, Norfolk 
street, Strand, W C. 


Mechanical Engineer (A.M. ist 


C.E.) with considerable Drawing-office aad Shop ex- 
rience requires RE-ENGAGEMENT in RESPONSIBLE 

'OSITION, Automobile work preferred.—Address, > 
Engineer Office, 33. Norfolk-street, Strand, W.C. 


Modern Machine Tools.— Expe 


ENGINEER, M.I.Mech.E., DESIRES POSIT pert as 
MANAGER in Birmingham district, to take entire control. 
Technical and commercial, wide experience in modern tools, 
including gun and shell machinery, and in methods of pro- 
duction.—Address, 115, Engineer Office, 33, ear Sa 
Strand, W.C. 115 B 


Russian Mechanical Engineer, 
with academic training, wide — and com- 
mercial experience in this country and the Continent, 
knowledge of languages, SEEKS RESPONSIBLE POS SITION, 
or would accept first-class Agencies for Russia. a age 
Engineer Office, 33, Norfolk-street. Strand, W.C. 


| oe Draughtsman (413) 


a. = Seven years foundry and Snopes 
P252, Engineer 


























— experience. oy Adress, 
Dimes, as Nor: eer Strand, W.C. 
— 


(Jontract Finished.—Re-engage- 


MENT, FOREMAN or SHOP SUPERINTENDENT. 
Service and production exp.; thorough knowledge of shop 
practice and mixed labour control tools a speciality. — 
Address, 243, Engineer Office, 33, Norfolk-street, + ee -C. 

43 pe 








[wo Capable Draughtsmen Re- 


QUIRED | gee one with experience in M 
Engineering and Lay-out of Plant, and one with enanieel 
and Electrical experience. No person already engaged on 
Government work or resident more than ten miles away need 
apply.—Re 4 ped particulars of experience and salary re- 
quired, to , care of Deacon’s, Leadenhall-street, EC 

A 


- Y 

{oreman of Engine and Unit 

Assembling DESIRES ENGAGEMENT. Used to pro- 

duction of-40 vehicles per week. Good organiser and able to 

control female labour. Age 41. Good references,—Address, 
P253, Engineer Office, 33, Norfolk-street, Strand, W.C. Pz63» 








MAN for works phi Dept. of a d large 
Aeroplane Factory. must have had experience 
of systems obtaining ? large engineering works. Should be 
= of determining Re sage fixing of piece work, and 

&c. Only reall 


bonus ra’ £. ly tive men with considerable ex- 
perience need apply. No Sey at present on Government 
work will be ed.— ly to nearest Board of Trade Em- 


engag App! 
ployment pn ns quoting “ The Engineer” and — 198. 


uired, One Da and One 





Wanted a Machine Shop Fore- 


MAN or SUPERINTENDENT for ~ Shift in a 
Government controlled establishment in the North of England 
engaged on the Manufacture of Motor Transport Vehicles. 
—Ayplicants, who must have had similar previous experience, 
and capable of controlling both male and female labour, 
should apply to their nearest Employment Exchange, quoting 
“The Engineer” and Ref. No. A26z0, giving full particulars 
of experience, age, and wages required, No person already on 
Government work will be engag: 229 a 





eq 

Rea Night WORKS mate ad Eola NT for 

large Aeroplane Factory in the Mid! Applicants sh should 
all-round aeuherge of Tr? workshop practi 


pOsee: 
avieens a capable of controlling men. Men are referre 
wuo have had ex,erience in large engineering works manu- 


facturing standard articles. 0 person at present op Govern- 
ment work will be engaged.—Apply to nearest Board of Trade 
Ewploy: an Exchange, quoting “The Engineer” 197" 


and 
number A_ 





British Iron Manufacturers 


PUDDLING RESEARCH COMMITTEE. 


PRB paige Sorgen and 4 EXPERIMENTS are being 
rried out, with a view of IMPROVING Present Methods of 
PUDDLING—ie. as regards . 
TYPE OF FURNACES 
OUT-PUTS, 
LABOUR-SAVING APPLIANCES, etc. 
The Committee will be pleased to consider 


Wanted, Capable Chemist, with 


used in Railway Work.’ Applicant ay state age and 4 
expected.— Address, 235, Engineer Office, 3, orfolk sieet, 
Strand, W.C. 2354 


Wanted, at Once, for Contralled 


establishment in South Wales, an experienced TRACER 








(male), also able to make detail drawi No persoa already 
on Government work will be engage Ap icants should 
state age, previous experience, and uired, to their 


ra aa ment Exchange, , quoting Phe oo s 





+i fro 
any parties (patentees or others) with a apd a Yavewtigation, 
and, if n bts, Practical Demonstration. 


Communications, which should briefly outline the suggested 
improvement, should, in the first place, be addressed to the 
undersigned, if possible, not later than MONDAY, 29th 
January, 1917. 


WALTER DIXON, M.I.M.E., M.ILE.E., 
Interim Secretary, 
38, Bath-street, 


Glasgow. 


and Aiverstoke Urban 


141 

( "mace 
DISTRICT COUNCIL 
above Council ae APPLICATIONS for the 

APPOINTMENT. of ENGINEERING FITTER at their 
Sewage Air Compressing Station 

Applicants must be ineligible for ustenge service. 

ages 's. 6d. per wee! 

List of duties and — of li may btai 
— to Mr. H. Frost, en to the one 
Gospot 








licati i copies of two testimonials of 
recent date, must be sent rn t @ undersigned not later than 
12 o'clock noon on ‘Thursday, the 8th proximo, endorsed 


“ Engineering Fitter.” 
By order, 


H. R. MANGNALL, 
‘Clerk. 





Council Offices, 
Gosport, 
18th January, 1917. 


W anted, Assistant, Experienced 
in Estimating for Machine Tools, &c. Will be required 
to act on own initiative and follow resulting orders right 

. Must be ineligible for the Army. State age. salary, 

and previous ex we.—Address, 253, 7 engineer Offi 

Norfolk-street, Strand, W.C 253 


anted. —Consulting Engineer 
Victoria-street REQUIRES SERVi( ES of a 


226 








DRAUGHTSMAN DESIGNER ‘or wgent War Work. He 
should have experience in Winches, Vaives, Pipe Works, &c. 
Must havo good technical training ard dare ex} srience. No 
aged on Govert ment work need a 
ills, Ltd., 296-302, High Holborn, 


one en ‘Tages fB.¢ a 


care of 








Wanted Immediately, for 


Drawing-office of factory engaged upon important 
Government work in M«nchester district, a LADY TRACER 
who can also keep other records, filing systems, &c.—Address, 
stating age, experience, aud salary, &c., to 239, ae 

9 


33, Norfolk-street, Strand, W.C. 
anted Immediately, Quick, 


thoroughly reliable Mechanical and General 
DRAUGHTSMAN. One conversant with plant work pre- 
ferred, for fac.ory engaged upon important Governmeut work 
in Manchester district.—Address, sta’ , experience, 
and salary required, to 238, Kngineer. Office, 33, Norfolk-street, 
Strand, W.C. 233 a 


Assistant Chief Draughtsman 


REQUIRED for Steel | Works, — district (con- 
troued esta with t ho ao in goneral 
engineering, and pent ican and de work of wire and 
rolling miil plant preferred. A permanent position with good 
remuneration to reliable man who can take complete charge of 
the drawing-office, &c., in the absence of the chief engineer. 
No person at pres.nt employed on Government cate will be 
en, .—Apply, giving full qualifications, age, a 
required to the nearest regan Exchange, acting 
Engineer” and number 194 a 











*‘the 





oreman Required in General 

Engineering Works engaged on Government work, West 
of England, for Fitting and Machine Shop. Must be first- 
class engineer. Permanency. State age, references. Noone 
—— on Government work need apply.—Apply to your 

eurest of ‘lrade Employment bxchange, mentioning 
“ “ The Engineer ” and number 132. 1324 


W anted, Position _ as Outside 

REPRESEN TATIVE toa firm of Bridge Builders and 
Constructional Engineers, or would be prepared to Supervise 
the Erection of Bridgework or Constructional Steelwork. ois 

















experience. London centre preferred.—Address, P246, Engi- 
neer nese. thes, 53, Hortolk: 33, Norfolk-strect, Strand, W.C. P24o 4o 5 
Publicity 1 Man KHequired or 


large Engineering Works, capable oi taking charge of 

pg firm’s Lativertiaing, article writing, compiling of catalogues, 

Applicants must be of good education. State age, salary 

rounieel, and previous experience. All applications will be 

treated in confidence,—Address, 218, Engineer Office, 33, 
Norfolk-street, Strand, W.C. 218 a_ 


Foreman of Smiths and Forge 


REQUIRES POST. Good experience, marine and 
general engineering Good chrsbere oe a ae 
neer Office, 33, Norfolk-street, Strand, 5B 
———— 


IT’ Constructional Engineers.— 

Advertiser, with city officeand twenty-eight years’ expe- 
rience of steel erection, is open to REPRESENT Provincial 
Firm, London and the South. Fre 240, Engineer Office, 
33, Norfolk-street, Serend,_W. P24Q 8 


Strong, Healthy Youth, 17 Years, 


just left good Grammar School, WANTS WORK. 
eset ry or Engineering works. State wages, &c.—MU iotadee 


arkfield-avenue, Amersham Common. 
A Larg e Kirm of Kugmeers in 
ands 
an OPENING for a YOUTH of Good 
ucation as PREMIUM PUPIL, 


the at 
HAVE 
ba oe to include both Works and Drawing-office. 
ress, 2002, Engineer Office, 33, Norfolk-st., » Strand, WC. 


Pupil. il—The Borough and 


ineer of Leamington 3 a VACANCY 
inne his ofies ors a PUP L.—Address, T?WN HALL. 1707 « 


A NATIONAL NEED. 


Bee School of Aeronautics. 


Construction, Design, and 























fitter Wanted Immediately tor 


Government work; must be weil used to bviler and 
steam pipe fitting. No one at present employed on Govern- 
ment work will be eugaged.— Apply to your nearest Board of 
Trade Emp. yment Exchange, mentioning *'The Engineer ” 
and number 113. lla 


* i’ 
Steam Foden Lorry Drivers 
WANTED. Good wages.—Apply, PHILLIPS, MILLS 
aud CO., Ltd., Bridge Whari, Wellington-road, Soyer oy Ww. 





id. Airships. 
lete Postal Courses. Fees reason- 
Som ‘for AMLEE., AMILM.E, and 
NINGTONS, 254, Oxford-road, Manchester. 





Ly 
A.M.I, fers 


Le C.K., Inst. Mech. E., B.Sc., 


Jat. i en EXAMINATIONS.—Mr. G.P. 

, A.M. Inst.C.E., &., personally PREPARES 

GANDIDAT bes. either orally or by correspondence. Hundreds 

of successes duri it twelve years. Courses can be 

sommenced at any + hess , Victoria-street, Westminster, 1S Ww. 
04 & 











W anted, Opportunity of Ad- 
VANCEMENT. 1oung Motor and Mech. Engineer, 

31, ineligibie, 14 yrs. ex. SEEKS POS. in Drafting Uffice. Used 

decail ; tech. traini.g.—F., 93, Barnsbury-road, xn. P2329 B 





orks Manager (42), Free, 
Requires NW post with progressive firm. General 
Engineering, also Railway Carriage and Wagon Construction 
experience covering 25 years. Accustomed to control about 
lu00 men. Repetition work preferred —Address, P234, Engi- 
neer Uftice, 33, Norfolk-street, Strand, W.C. P24 B 


(ivil Engineer, A.M.I. Mech. E. 


(42), WAN'’S BILLET, home or abroad; invalided 
from Army. Tubes, traths, sewers, aock, harbour, &.; 4 years 








(Dhiet D,aughtsman Wanted for 
Chemical Workspn Midlands. First-class ma! 

used to Lay-out of extensive Plants, and with aeened Sngi- 

neering experience. No person cpreare Ae on Government work 

will be engaged, State age, pa:ticulars of past experience 

and salary expected, &.—Apply to your nearest a 

Exchange, mentioning “ Lhe Kngineer” and number 230 


Draxg ghtsman (Mechanical) |§ 
WANTED to take loading position in nt War Work. | 2 
of new company in Midlands, engaged upon —— Ww — 
Excellent prospects eo c oung, energetic 
some experience in ji why design and wovetin os 
struction preferred. man on Government work can 
engaged without coanent of ae Sy A glo ec 
in the first instance, should be made to the nearest oan 
ment Exchange, mentioning ‘The Engineer” and No. “ 5 


A 








India, engi tea planter; 9 years Brazil. Speaks Portu- 
Any oflers ?—Address, b206, Eugineer oe 


ESN Norfoik-street, Strand; W.C. 
(Jommercio- -Legal Man (ob), 


experienced organiser, administrator, financier, and 
company secretary, thorough knowledge of mining, railway, 
and industrial undertakings, is open to ACCEPT KESFON- 
rege POSITION, home or abroad, for duration of war.— 
saad GAL, 1381, Sell’s Advertising Offices, Fleet- omar 


Fingineer, Ineligible, Highly 


skilled, capable of taking 5 of machinery or Bonide 
department; several years’ experience abroad. best reier- 
ences. State terms. = Address, 248, Engincer Office, 33, Nor- 
foik-street, Strand, W. 'P24s 1s 











TRADE WITH RUSSIA. 


Fingiish Engineer with Good 


convection, and acting after the War as direct repre- 
sentative for well-known Britisn firm, DESIRES to open 
NEGOTI ATIONS with another enterprising firm —Address, 
giving particulars of s “y as to Pz22, Engineer aa 2,35 
Norfolk-stree' f, Strand, 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
J ee ee ng LONDON, E.C. 


uare, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs IL, IIL, LXXXIL 
Numerical Index to Advertisements, 
Paes LXXXI. 








se 
me 


THE ENGINEER 





Jan. 26, 1917 





——SSS 











STRUCTURAL ENGINEERING. 

For particulars of COURSE of fgg te by 
CORRESPONDENCE, write to “THE WESTMINSTE 
London, W. BUREAU,” 23, Old Oak-road, more Park, 

2DGon, 


Fagineer, with £2000 and Works 

mans ——— experience REQU IRES PARTNERSHIP 
or ACTIVE {RECTORSHIP itm a_ well _ established 
Mechanical - — al Engineering business: Midlauds or 
North preferred.—Particulars to ARNOLD and CO., Engi- 
necring Investment Agents, 76, Cannon-street, London, Ec. 
No result. no commission. Estab. 1891 252 « 


W anted, a Second-hand Wood 


WOOL MACHINE, Pickle’s make for preference.— 
Write full details, condition and output, and price required, to 


Z.F.O.H., care of Deacon’s, Leadenhall-street, ee 
6" 
\ anted, Band Saw, About 30in. 
wheels, for Aluminium, new or second-hand, in good 


condition.—Address poretenlevs to P236, Engineer Office, 33, 
Norfolk-street, Strand, V P236 F 











_< 








W anted Immediately, New or 

Second-hand SHUNTING LOCOMOTIVE; standard 

gauge; cy tinders about 12in., four-wheels coupled ; wheel base 

about 5fc. 6in. ; boiler pressure 140 lb.— Write, Box » care 

= = J. Wilson and Co., Ltd., 154, C lerkenwell- road, London, 
273 F 





f Y 
W anted, Motor Generator, 
40 K.W., 460 volts, D.C., on motor side, 110 volts gene 
rator side. -Ad* ress full particulars and price to 245, Engineer 
Office, 33, Norfolk-street, Strand, W.C 245 ¥ 


Wanted, Steam poem 3, or 


5 Tons capacity, rubber tyres an shoes body, for 
Government work, new or second-hand.—State where seen, 
maker and price, to THOS. OXLEY, Ltd., Shiloh Works, 
Shettield. 269 F 


W: anted, 5-Ton’ Steam Loco. 


JIB CRANE, 4ft. Shin. gauge, with jib 30ft. to 46ft. 
ong 
Boe 97, Wheeler’s Advertising Office, Manchester. 








geanich ee eT 


A BOOK FOR 1917. 





We are now 


“HANDB 


including a Separate 
the 


issuing a Handsomely 
Illustrated and _ Informingly 


MODERN METHODS OF WATER SOFTENING,” 


“PERMUTIT” process of Softening. 


Written 
OOK TO 


Volume dealing with 





COPIES WILL BE SENT 


| 
: 
: 
: 
: 
: 


FREE ON APPLICATION. 


| 


UNITED WATER SOFTENERS, a 


ie IMPERIAL HOUSE, KINGSWAY, LONDON, W.C. 
Ses SITET SAAT SURG ROAR 








—Apply, stating price and where may be ent to 
\ anted, 35 to 40 H.P. Loco, 
BOILER, 100 to 140 Ibs. steam.—A. UN PRE CORD: 

3, Queen-street, E.C. 276 


Wanted. 125-150 K.W. Gonerat. 


ING SET, with High-speed Engine, 400-500. volts, D.C. 
—Address full es to 246, Eagineer Office, 33, Norfolk- 
street, Strand, W.C. 246 F 


Wanted, 450-200 H.P. Triple- 


Expansion VERTICAL JET-CON DENSING oo aa 
with rope fiy-wheel, new or second-hand, in first-rate order.— 
Write, giving full particulars and price, to 202, Engineer Office, 
33, Nodfole street, Strand, W.C 202 © 


Locometive W aot One or 


Two good Second-hand Shunting Engiaes, standard 
preferably ‘G-wheel coupled, 
—WORK 











gauge, cylinders about 12 x 18in., 


and must insure at not less than 120 !b. ENGI- 
NEER, Austin Mo.or Company, Ltd. Northfield, near 
Birmingh: am 105 6 





pyeeend- hand Works Locomotive 
REQUIRED, l4in. cylinders, four wheels, short coupled. 
—Send particulars, ¥ with price, to 224, Engineer Office, +) — 
folk-street, Strand, W.C. 
(High 


‘team Engines -sp on 
VERTICAL).—TWO 250 B.H.P. WANTE nl 
suitable for direct coupling at 375r.p.m. Steam supply avail- 
able 160 Ib., 500 deg. superheat. Must be in first-class workin, 
condition. —Apnly , WORKS ENGINEER'S 2 
Austin Motor Co’, Longbridge Works, Northfield. 


‘team Hauling Gear Wanted 
Cesena -hand), for incline work, to haul 5 tons up incline 
500ft. long, gradient 1 in 6, speed 5 miles per hour.—2 TIN 
MUTOR Cu., Ltd., Estates Offices, Hawkesley Mill Farm, 
Northfield, Birmingham. P249 F 
400-K.W. 1U 690-K.W. POWER PLANT WANTED. 


400) -K.W. to 650-K,W. Electric 


GENERATING PLANT, with either Gas Engines 
ind Suction Plants, Steam Turbine, er Engines with Boilers, 
Condensers, &c. 

Generators for any standard pressure and periodicity, threc- 

















phase, or for 440-volts continuows current 
Offers, with particulars, to be sent to JOHN M. HENDER- 
SON and CO., King’s Works, Aberdeen 
—_ay delivery essential 237 F_ 
NEARL NEW 
FOR SALE. 


Two Three-throw EDWARDS AIR PUMPS, each with gun- 
metal barrels, 16in. dia. x 14in stroke, 100 revs., single-acting, 
geared for motor drive, but motors not included. 

Two HORIZONTAL CONDENSERS, cast iron outer casing, 
about 14ft. long x 6ft. dia., each | brass tubes; 
cooling surface about 4500 square fee’ 

Two STEAM SUPERHEATERS, te contaising 347 steel 
tubes, 7ft. 9in. long x ljin. dia., steel outer casing and heavy 
bolted cast ends, suitable for about 200 Ib. working ressure. 

wo Vertical RECEIVERS or TANKS, each 7ft. oin. dia. 
Eh high x 7/l6in. thick, — stayed, manhole in top (now 
| filters). 


Two ELECTRIC MOTOFR 


Also: 
each about 70 H.P., 550 volts 






95 amps., 475 rp.m., by E. wom series wound, 
intermittent rated; ulso 50 K. W. MOTOR EXCITER, 126 
volts, 400 amps. 


GEO. COHEN, SONS AND CO., 
600. Commercial-road, London, E. 2012 ¢ 


, oe - 

rossley's “X E” e Gas 
ENGINE and SUCTION eg tt r H.P., No. 54,017 ; 
Crossley’s “RR” type, 23 B.H.P., 54,523 ; “Hornsby PORT: 
rtd 9, . OIL ENGINE; 12 various size Royle’s 
RAPS ; Tangye HORIZONT:! AL STEAM ett 

X 22in. stroke, with condeuser._STANLE NGI- 
NEERING CO., Bath 


G 








‘ 
\rucibles.—¥ or Sale, a Large 
Number of well-barned Clay CRUC (BLES, Sin. diameter 
inside, 10jin. « tak id Z4in. deep. Will aceept 1ow price.— 
Reply, Box 3853, Willing’s, 125, Strand, W.C 


ELECTRIC LOCO. AND 
OVERHEAD CRANES. 


Electric LOCO. CRANE, by Grafton; steel jib Mft. 
0 H.P. motor, 525 volts D.C. 
by Smith ; 3; 23ft. 


Electric LOCO. CRANE, 
2-ton Electric LOCO. CRANE, by Isles ; steel jib. £325. 
15-ton Overhead Electric CRANE; four motors, 39ft. span. 
£525. 
10-ton Overhead FE co CRANE; 3 motors, 25ft. 6in. span. 
red to suit customer's Sg page 
a Electric “sect ad CRANE, single motor, 40ft. sj 


£425. (Span can be alt 
DAR LINGTON. 


y: . 
JOHN FRED. WAKE, 

‘lectric Motor, 11-12 H.P., by|p 
Morris Hawkins, very little used.—Apply, TRENTHAM 














steel jib. 


_S-ton 






















ENGINEERING CO., Ltd., Cornbrook, Manchester. 242 6 
ELECTRIC SETS. 
350 K.W. Westinghouse ALTERNATOR, coupled to 
Willans and Robinson Engine, 2400 volts, good con- 
dition £500 
K.W. NERATOR, by G.EC., "500° volts, ° 
120 r._p.m Low price 
Two 50-7 Coupled GENERATOKS, by ‘Arm- 
strong-Whitworth, compound wound, 230 ‘volts, D.C. £360 
Two 50 W. GENERATING SETS, coupled to High- 
speed Engines, by Alley an i McLellan ; Dynamos by 
Prvenix Co., four pole, shunt-wound, 220 volts,D.C. — 
Combined Automatic High- speed ENGINE and 
GENERA ge on one bed-plate, by Westinghouse 
Co., 0 K.W., six-pole Generator, 125 volts, 350 r.p.m. £135 
20 HP. GENER ATOR, 350 volts, D.C £150 
Two 12 H.P. Phenix MOTORS, four pole, shunt- 
wound, 220 volts, D.C., 900 r.p.m., complete ers £50 
a 


and slide rails 


JOHN: FRED. WAKE, DARLINGTON. 


£62 G 


erranti Engine, 1090 H.P., 


coupled to single-phase pitormenete Bye y Surface Con- 
denser, » for immediate SALE. 1 be seen at work.—Apply, 
CORPORATION ELECTRICITY WORKS, "Fullstrect, » Perey. 


Fer Prompt Sale and Delivery |, 
at Low Prices, One Low-pressure ACCU MULATOR, 
10; ram, ft. 6in. stroke, with wrought iron 

and pig iron bailast, com —. One Pair of HY 





Mga 





for & 

Cross Compound Corliss STEAM ENGINE, by Hick 
Hargreaves. Rope drive. TRAVELLING CRANE, BARRING 
ENGINE, 2 DYNAMOS, &c. In Manchester district. Oners 
to include taking out ~_ Address, Box No. 2856, Haddon's 
Advertising Agency, Salisbury-square, London, B.C. 219 6 





ONE MILE of NEW 14 lb. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
;| Baits” of SECOND-HAND PIT RAILS, 50-60 lb. FLANGE 
AILS, Relayable Railway Slecnerss and Cart Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 
B. M. RENTON and CO., 
Market- — pias Sheffield. Spi 3006 


k or Sale :— 


PARSON’S STEAM TURBINE and ALTERNA- 
TOR, 3500 K.W., 1200 r.p.m., b. to sq. in., alternator 
field-rotating ng tzpe, and exciter complete ; 6000 volt maxi- 
mum load, 40 
350 K.W. ALTERNATOR, three 
550 voits, by B.T.H. Co., driven oy 
ae eines by Barclay. 26in. H,P. cyi., 40in. L,P. cyi., 
ft. stroke, fly-wheel 20ft. “diam. - ke. &e. Very fine set. 
TWO WESTINGHOUSE MOTOR GENERAT- 











ery 50 cycles, 
1.H.P. Cross-com- 


daylight, platen 3ft. sq 


8in. diameter, rams 8ft stroke, fitted with V 


on C. 


or Sale, Hydraulic Accumula- 
ak. Laney 14 Saar ven squi are inch, 80 ton weights, 9in. ram, 
st 
HY DR AULIC 3-THROW PU MPS, 3it plungers, 6in stroke. 
3 cg to HYDRAULIC WAREHUUSE LIFTS, 1 ton, 


by 5ft. 
SfyDRAULIC AUTOCLAVE, 12in. ram chamber, 4ft. by 


HY DRAULIC PRESS, Sin. ram, 1 ton per sq. inch, 12in. 
Qin. 


HYDRAULIC PRE , 18in. ram, 1 ton per sq. inch, 


PRESSES, 12in. rams, os in. stroke, with double Pertorshan daylight, platen 5ft. 6in. square, steam heated. 
boxes ; also RING eTTLE for above 1 ee one HYDRAUCLIC PRESS, 8in. ram, 1 ton per sq. inch, 2ft. 4in 
High-pressure ACC = ft. pa with dnplight, “ye 10ft. s¢ 
cage renpiate. RICHARD "SIZE 21, Dale-street, HY LIC PRESS, ~ ged — 6in. ram, 1 ton per sq 
Liverpool. £20 ¢ — ain ‘daylight, platen SR eft. ie 

= Ji ee RY throw, lin. plungers 

S 

Sale, About 800 I.H.P. | 62 stroke 
A. UNDERWOOD, 3, Queen-street, E C 215 o 


ue | For Sale, Theodolites, 
DRAWING I NGTRUMENTS, SECOND- HAND. 
(opposite Gree innrosdy” road). 


For Sale, Levels, 


DRAWING IngrRUMENTS, SECOND-BAND. 
"S, 56 Hig h Holborn, W.C. sins 
vy 6 


Frer Sale, 3- Ton Hicctzic Loco. 


ORANE, aft. Shin, seuge, 2 i. m jib, § b oe of Rodley , 
aie aia delivery.— Queen- -street, 
EC. 216 « 


Sale, 


or 
AN 


LOOO. 0 
dition, immediate de 
B.C. 


street, 
. r ~ 
fe or Sale, 126 K.W. Steam 
NERATING SET, 240 volts. ge machine, by 
Mather and a ene ees UN nel Cov, 


3, Queen-street, 2 
or Sale, 150 H.P. 50 per. 3 
enclosed, forced 


its, 485 r.p,m. totally 
yeutildeeds Band sero twos Teed: CASCADE MOTOR 
of developing 1 r. r.p.m.; standard overloads at 
either speed ; in rth SH ondition, 6 months running, being 
repla by larger motor of same design, including bed-plate, 
slide rails, rope pulley 36in., 10 ljin. ropes, liquid —, 386 
H.P. mins. capacity. 
Apply, HULL FORGE IRON and STEEL ©O., Ltd., an 


(Food Second-hand Steam Loco 


MOTIVES FOR SALE. By well- cei t ae 











Y mh . se 

3-Ton Priestman 

se Priestman Grab; excellent con 

rvacy. —A. UNDERWOOD, 3, ee 
5 


e 








"capable 





ONE 1l0in. LOCOMOTIVE, 4 wheels coupled, 140 Ibs. w.p. 
ONE 22in, > 6» ” 120 tbe - 
ONE Lin. ” ” ” 140 Ibe ” 


TWO l3in. 1401 
Address, 251, Engineer Office, 33? Norfols-st., buena, Wc. 


HYDRAULIC PRESSES 
AND PUMPS. 


One very oti HYDRAULIC FORGING PRESS, 4in 


ram, 7ft. strol 
‘Also 1800-Ton HYDRAULIC FORGING PRESS, long stroke. 
together with two pumps, each 800 H.P. for 2 tons pressure 
ver Sq. in., and large quantity special hydraulic pipes and 
tittings. Good second-hand, low price. 258 « 


JOHN FRED. WAKE, DARLINGTON. 


“HYDRAULIC PUMPS. 


Two Hick-Hargreaves Double-cylinder ENGINES ; cylinders 
32in. diameter, 36iu. stroke, Corliss valves, coupled to 
Hydraulic Pumps, four rams 3jin. diameter, two tailing rams 
Ssin. diameter; water pressure 2) tons per sq. in. Price 
£1250 each. 


STEAM ENGINES. 


Modern Horizontal CROSS-COMPOUND ENGINE, by Hay- 
ward, , Tyler ; cylinders 16in. and 26in. diameter, 32in. stroke, 














For Sale, One Belliss Engine, 


A0gin. x In cylinders, with 70 K.W. single phase, 50 


cycles, 2200 vo volts, alternator.—THOMAS JOHNSON, Pugpontt 
igan. 


Fo Sale Sevet W 





or Sale, One “In — 
Imperial “X” AIR COMPRESSOR, belt-driven, 
ity 2637 cubic feet, air pressure 25,50 lb. 


va 
ae ** Ingersoll” beli-drivex AIR COMPRESSO capacity 
285 cubic feet, 100 Ib. . Eocoteee 


ressure, including steel Air Receiver. 
Oye fies | AIR RECEIVER, 8ft. x 2fc. 6in., 100 Ib pressure, 
RIDDEL and Cv., 40, St. Enoch-square, Glasgow. 180 « 


for Sale, One Set of High and 


Low-pressure ACCUMULATORS, fitted with 3in. and 

V.1. cages 6ft. dia 

ES 8ft. deep, een ut. | pase and cap Wishes, W.1L. suspending 

s, &c., by Greenw: Batley, Leeds. 

ie HYDRAU LIe’s "ACCU MU LA TOR, fitted with rain 12in. 

diameter x Oft. stroke, together with W.1. casing about 7ft. 6in. 

aguares pitca pine uprights and guides, suitable for a pressure 
Pras Ib. to the square inch. 

t of massive 4throw Horizontal HYDRAULIC 

PUMPS, fitted with plungers ljin diam. x Yin. stroke, with 





helical gearing, fast and louse pulleys, &c,, mounted on large 
C.1. cistern. 


One Set of 3-throw Horizontal HYDRAULIC PUMPS, 
fitted with helical gear, and fast and loose pulleys, mounted 
tank, as abo 

223 « 


Apply, RICHARD ‘SIZER, Lvd., Engineers, Hull. 





ING SETS, 300,H.P. Motors, 3-phase, 40 — 480-500 

aa Generators 200 one B.C, j-wound. 
ach set on separate sole-pl 

ONE GENERATING SE tT. 225 K.W. , engine by 

Belliss and Morcom ; Dynamo by J. H. Holmes and Co., 
240 volts, continuous current. 


ONE SPARE ARMATURE. 


MOTOR-DRIVEN FAN, by be a Ld., A.C. 
motor, 500 volts, 20,000 cu 


ft. capacity 
ONE UNDER. DRIVEN MORTAR MILL, 6ft. 
C.I. pan, with engine. 
RAIL WAY TRAV ELLING JIB CRANE, swing 
R jib 7ft. 6in. radius. 


H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 





Tel. Add. : “ Engineer, Wakefield.” 2017 a 
| ror Sale :— 
VERTICAL rane MACHINE, 
and A. Harvey. Planes 20ft. by 12ft. 


in oat order. 
HORIZONTAL BORING and TAPPING MACHINE 
Spiadle, 3in. dia. 
HORIZONTAL BORING MACHINE, 
Spindle Sin. dia. 
We carry large stock 
HOLLOW SPINDLE, TURRET, also SCREW-CUTTING, 
SLIDING, aud SURFACING LATHES. 
Send us your itquiries. 


MURRAY, M’VINNIE & CO., LTD., 
Heap Orrice—MAVISBANK, GLASGOW. 
Srores—MOSS ROAD, GOVAN. 
*Phone—Ibrox 890. Wire—Metallic, Glasgow. 


Fer Sale, Before Removal, 


5 GENERATING SETS, capacity 200 K.W. 
Engines by Willans and Robinson, cyl5. 20in. and 1 
dia. x Yin. es Dynamos by Eiectrical Co., 2400 


volts, 3-phase, 60 cycles 
R. H. LUNGBOTHAM and CO., Ltd., Wakefield. 248 
For Sale, Blowers—7in., 5in., and 
4in. All with ring oili 
uulleys ; for immediate D DISPos i ee et. HIN KING 2 aad OO. 
Eta. Engineers, Nailsworth, Glos 1703 ¢ 


For Sale, Buckton Shaping | 
MACHINE, Bin. strok 


e. 

One 3-cwt. Double, Self-acting, Single Standard STEAM 
HAMMER, by Masse: 
waren. § Spindle, Neate eenrat VERTICAL DRILLING 

One BENDING and STRAIGHTENING MACHINE for 
flats up to about 6 inches. 

One No. 2 EMERY GRINDING MACHINE, by Aree, 

a 


128 6 











RIDDEL and CO., 40, St. Enoch-square, Glasgow 


ForSale, Dr ryback Marine Boiler, 


New, 9ft. x 6ft., by Danks Netherton, Heating surface 








400ft. for 80 Ib. ressure. —Apply, G. H. ROBINSOM, Eugineer, 
rriar-gate, Derby 222 
j\or Sale, Good Second-hand 


MARINE BOILER, about a, . lone 2 and about 11ft. 6in. 
mean dia, ay ee with fire one, and fittings ; 
pressure about 80 Ib.—R. WHITE and. ‘$03 eects a he 

e 








cashire, 


Sale, One Set Shipyard Plate 


or 
Fer BENDING ROLLS, to bend plates = long ; also 
One Set to bend plates 12ft. 6in_ lon 
Three Shipyard ‘ANGLE TRON PLANING ‘MACHINES. 
One Davisand Primrose FRAME BEVELLING MACHINE. 
wine Douvle ANGLE IRON sHEARING 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 181 6 


ForSale, One Sturte, ant Electric 
N, Tin. fe rd motor complete. 


One § B.H P. TOR, 65 voits, 68 ome Tes. 
MACHINE, 





e Electric Disc COAL-CUTTING by 
—-, = Boyes and Co., 20in. high, 34in. disc, 500 volts, 
irect. 
RIDDEL ae CO., 40, St. Enoch-square, Glasgow. 1784 





Fer Sale, One 5-Ton Overhead 


ELECTRIC TRAVELLING CRANE, 58ft. span, length 


of girder 140ft., contaiming 48 tons of steelwork, motors by 


Crompton. 
Also One Set Power-drivea MANGLES, 7 rollers, 10in. dia., 
6ft. between frames. 





Full Pwr on application. pane Pz47, oe ineer 
Office, Norfolk-street, Strand, W.C 47 G 
or Sale, One in. Double 


Cylinder Horizontal STEAM WINCH. 
STEAM PUMP, 


wie van’s “ Cornish” 4in. steam, 3in. 
"he by HAND P 

One M. PFING 1 BUCKET, 2ft. Gin. x 2ft. Yin. 

One V #RTICAL BOILER, 6ft x 3ft., 75 Ib. pressure. 


RIDDEL anud.CoO., 40, St. r-noc h-square, Glasgow. 1794 


F or Sale, One 45 K.W. Electric 


LIGHTI Ne SET, comprising High-pressure Double- 
cylinder VERTICAL EN “Figs coupled direct to Siemen, 
Dy: ee 205 amperes, 220 volts, 475-500 r. p.m. 

RIDDELL and vU., 40, Sc. Eaoch- -square, Glasgow. 174 « 


‘or Sale, One 150 3B.H.P. 
CROSSLEY GAS ENGINE (No. 53,276), in excellent 
working condition, suitable for electric ligh.ing. Cylinder 
22in. diam. x vin. ctroke ; speed 180 revs. per minute ; very 
heavy fiy-wheel for belt. Can be seen our works. — 
BEKTRAMS LIMITED, Sciennes, kdinburgh. 1% @ 


jor Sale, Une 200 H.P. Triple- 


EXPANSION Willans  sSingle-actin, aioe 
ENGINE, Enclosea Type, with extendeu sole-plate for carry- 


ing dynamo. 
RID DDELL and CO., 40, St. Enoch-square, Glasgow. 175 a 


¥ ° 7 . 

‘or Sale or Hire, Electric 

MOTORS, from 6 to 300 4.P.; PORTABLE STEAM 

ENGINES, from8 to 40 N.H.P. ; STEAM BOILERS, CRANES, 

PUMPS, MACHINE TOOLS of ever description ; reasonable 

rms, immediate delivery.—J. T. WILLIAMS and SONS, 37, 
quest Victoria-street, London, E.C. Tel.: City 3938, 2025’ 6 


or Sale, Superior Generating 
SET, comprising High-speed, Enclosed, Se:f-lubricating, 
Vertical Belliss ‘Engine, coupled direct to a »ton Multi- 
polar Dynamo, 340 ae 220 volts, direct cu 
RIDDELL and 40, St. Enoch-square, Ginagow. 176 6 




















Horizontal Hick-Hargreave "ENGINE; ee oaey 
diameter, Sin. stroke, Corliss valve gear. 


JOHN FRED. WAKE, DARLINGTON, 


LOCOMOTIVES 


a> Four-coupled Hunslet LOCU., copper box, 150 lb. w.p. 
. 3 Six-coupled Manning-Wardle LOCO., copper box, 140 Ib. 
be brass ta £950. 

Qin. Four-coupled Peckett Lé 200., new box and tubes. £700. 
Sin, Four-coupled LOVU.; steel box, 120 Ib. w p. 
8in. Four-coupled Manning-W ardle LOOU., copper box, 1201b. 


gauge Bagnall Bagnall LOCO., 6in. cylinders, 150 1b. w.p. £375. 
Two 9in. gauge Kerr Stuart LUCOs., Bin. a, 
150 Ib. w.p. £400. 59 « 


plete governor and fly-wheel ; good condition. £275. 183 
in. 
le 





wv. 


| JOHN. FRED. WAKE, DARL INGTON. 





MACHINE TOOLS 
FOR SALE. 


OUR DECEMBER 
DELIVERY 


LIST. 


SEND FOR Ist, 1916, 


Orders subject to approval of Ministry of 
Munitio.s Machine Tool Departineut. 





THE JUDSON-JACKSON COMPANY, LTD., 
50, MARSHAM STREET, WESTMINSTER, 


LONDON, 8.W. 1729 6 





FOR SALE, 


ONE SMALL RIVER BOAT. 


S0ft. long x 9ft. 6in. beam x 5ft. deep, drawing as at 
present 3ft. 10in. 

Propelled by surface-cond g engine, 
sin. and 1$in. x Yin, stroke ; working pressure 150 Ib. 

Fitted with dredging plant (hydraulic erosion 
principle), consisting of 50H.P. De Laval turbine, with 
two centrifugal pumps in series. feparate condensing 
plant. Deck and bow jets. 

At present in use dredging the River Parrett under 
contract, which expires June, 1917, when delivery can 
be given. 

The boat is for sale with or without the dredging 
plant, and can be seen working by appointment. 

Further particulars on application to 

W. AND F. WILLS, LTD., 
Engineers, 
BRIDGWATER 


a 





216 


, > 
[wo 135 B.H.P. Cross-coupled 
GAS ENGINES, by Tangyes Ltd., Birmingham, com- 
plete with Suction Plant; supplied 1910; variable admission 
governors, and practicaliy vew ; for immediate delivery.— 
HARRY H. GARDAM and Co., 143 6 


The WELOLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ oe Birmingham.” 
Original Makers of WELDLESS STEEL TUBES or Water 
Tube Boilers, Locomotive Boilers, Superheaters, Shafting 
H wulic Work, Boring Rods, &c. 


TRADE (GELOLESS) MARK. 
CAPSTAN LATHES, 


For Shell Tips, Adapters, &c. 
See Last and Next Week's Issues. 


ADAMS LT”- YORK 


Ltd , Staines 


4147 








r Sale, Two Sets Horizontal 


0 

F HY DRAULIC PUMPS, 30 cwt. per square inch, 1jin. 
lungers, din. stroke, 4in.. main shaft. 41t. pale 8, or g 
ave. —THO3S OXLEY, Ltd., Shiloh Works, S| = 
‘Phone 4630 (3 lines), Telegrains, ” « Tronical Sheffield.” 


= 
or Sale, Superior Llectric 
“ Balancer” GENERATING SET, amen Belliss 
Compound Self- ony | Engine, coupled to two Dynam 
= giving vs 300 volts, and running at 
endid vonditio 


p-m. ; ins 
RIDDELL and CO., 40, "St. Enoch-square, Glasgow. 1734 


mes 








MACHINE TOOLS 


NEW AND USED, always 


IN STOCK. 
Tre UNIVERSAL MACHINERY Co 


(Puorristors: JAMES R. KELLY & CO., Ltd.), N70 





686 Cxnrrat. LEEDS. Mecuarss, Lexps 








QupPLEMENT TO THE ENGINEER, January 26, 1917] 


OIL ENGINE DRIVEN PUMPING PLANT AT 


BLACKSTONE AND CO., LIMITED, STAMFORD, AND GWYNNES, 
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RIVEN PUMPING PLANT 


Scale of Feet 
2 3 at 3 
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BLACKSTONE AND CO., LIMITED, STAMFORD, AND GWYNNES, LIMITED, LONDON, ENG 
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ACCURACY AND PROBABILITY OF FIRE. | 
No. I. | 


By Sir GEORGE GREENHILL. 

THE essentials of good shooting are a good weapon 
and good ammunition, and then gunners who know 
how to use them. But, with all the skill availabie, | 


absolute certainty is impossible of making the same | framed except on a basis of actual practice with | 


hit at each round, in consequence of several unavoid- 
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able causes of error. When a group or salvo of shells 
fall close together, as in recent naval engagements, 
the shooting is said to be good and accurate, but the 
degree of closeness is a relative estimate, depending 
chiefly on the range. 

Salvoes at a long range from a fleet steaming at 
full speed will have a very small probability for a 
hit, perhaps only of two or three per cent., but the 
expenditure of ammunition is repaid by a single hit 
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on an enemy ship, caleulated to blow it up and send 
it to the bottom. On land the fire must be more 
concentrated, and a careful watch kept of the effect, 
to economise the ammunition, and not to encourage 
the enemy by harmless display. In high-angle fire 
at an airship seen broadside, the visible target is 
long, and no miss right or left should be recorded, 


b 
l 





provided the correct allowance is made for speed 


and the gun laid properly to correspond. 


The accuracy of the gun at the given range must be 
inferred from practice with the gun, collected from 
as many rounds as are available. No theory can be 


powder and shot, whereas in a range table the columns 
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Fig. 1—RECORDS OF CONTINENTAL ARTILLERY PRACTICE 


can be calculated from a ballistic table, all except the 
column of probability of fire. The gun should be 
laid in the same position as closely as possible, and 
the point of impact on the ground recorded. carefully 
for each shot. At a short range a vertical target 
may be used. 

Take co-ordinate axes, Gx horizontal in the line of 
sight from the gun at G, and Gz at right angles to 
the right of the plane of fire, and measure 
x, z for every shot where it strikes the ground. 

If there are n shots, distinguished by the suffix 1, 2, 3 
- +. 7, and 2, z denote the co-ordinates of the point 
O of mean impact, the centre of gravity (C. G.) of the 
shots where they fall, 


Set ses Te ae 

ax: n ar te 

sch 4 +%e+t+e+-+ +2 = =z 
n 


the Greek capital = being used in the conventional 
notation to represent a summation. 

Next transfer the axes parallel to themselves from 
the gun G to a new origin at O, and denote the new 
co-ordinates of the hits on the ground by a, c, with 
a distinguishing suffix. The C.G. of the hits is now 
at the origin O, so that 

Om MtTeRt +++ th 
n 
G+teat-.-- 
n 
ta=0,2c=0. 

The a’s are called longitudinal deviations in range, 
and the c’s are the lateral deviations, measured from 
the point of mean impact. The sum of the positive 
deviations is the same as the sum of the negative 
deviations, with sign changed to positive, and the 
arithmetical sum of both divided by n, the number 
of shots is called the mean deviation, in range, or 
lateral, and denoted by e (a), e (c). Thus, in a record 
of practice at Sandy Hook of a howitzer, taken from 
Ingall’s “‘ Handbook of Problems of Direct Fire ” :— 





0 = + % 





Number | Range, Devia- 
of &, tion, 2, a. € 
round. | yards. yards. 
1 3264 0 93.11 — 4.67 - 
2 3348 84 9.11 — 7.33 + 
3 3296 32 61.11 — 0.33 +- 
4 3427 163 69.89 +- 3.33 + 
5 3473 209 115.89 + 8.67 — 
6 3318 54 39.11 - 2.67 - 
7 3320 56 37.11 - 1.33 +- 
8 3408 144 50.89 +- 3.33 + 
9 3368 96 2.89 +- 0.33 +- 


ne(c)= 31.99 


ne (a)=479.11 





n=9 nax~30,214 nz=838 


a= 3357.11 z=93.11; e(a) = 53.23 je(c)=3.55 
the mean themean meanerrorin mean error 
range. deviation. range. lateral. 





Herewith in Fig. 1 are some more records of 
continental artillery practice, with the distances 
measured in metres. These will serve as additional 
exercises on the theory 

The choice of the C.G. as the point of mean impact 
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deflection. But the height of the target is small is justified in the Theory of Least Squares, because 
y comparison, and a miss is to be expected, over or | it reduces to a minimum the sum of the squares of 
inder, even when the range is known with accuracy, | the errors, = a? and ~ c?, and makes them less than 
if any other point was chosen. 
| the theorem of moment of inertia about any axis 
| through the C.G., it is less than about a parallel axis. 


| Analogous to the radius of gyration, the quantity 
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Quadratic error, in range and direction, and denoted 
usually by E (a), E (c). 

Besides the mean error, e(a) and e (c) linear, 
E (a) and E (c) quadratic, a third measure of error 
is introduced, called the Probable error, and denoted 
| usually by p (a), p (c), and such that in the long run 
_ half the shots have an error less than the probable 
error, and the other half greater. That is, if a zone 
was bounded by the two lines x = + p(a) on each 
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side of the point of mean impact, it would contain 
half the hits. This zone is called the “‘ Fifty per cent. 
Zone’ for range. So also for a 50 per cent. zone 
bounded by the two lines z = + p(c), and the 
breadth of these zones is entered in @ Range Table for 
each range. 

The overlapping of these two zones will give a 
25 per cent. rectangle, which should receive a quarter 
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of the hits in the long run, provided its centre is 
accurately at the point of mean impact, and the 
betting is then three to one against a hit. When the 
practical utility of these zones was first recognised some 
years ago, in “The Naval Text-book of Gunnery,” 
and the theory applied at once to a recent record of 
eight shots at a vertical target, the 25 per cent. 
rectangle as first drawn did not receive a single hit. 
This looked awkward for the theory, till it was 
pointed out that the rectangle had been drawn 
with its centre at the point aimed at in the centre of 
the target. But when the 25 per cent. rectangle was 
shifted slightly to a centre over the point of mean 
impact it was found to contain the two hits as 
required by theory. 

Such a small number as eight shots threw a strain 
on the theory, if employed to caleulate the Probability 
Zones, as the discrepancy of one would have a power- 
ful influence on the result. 

Here are some additional records—Figs. 2 and 3— 
of continental practice carried out against a vertical 
target, to serve as exercises on the calculation of the 
50 per cent. zones for height and breadth. The 
breadth zone may be taken the same on the horizontal 
and vertical target, and the height zone on the vertical 
target can be derived from the length zone on the 
horizontal target by multiplying by the tangent of 
the angle of descent at that range. The theory of 
Probability is based on the experience of a long run, 
where such a discrepancy or boundary hits would 
have only a slight effect. 

If the shooting in the long run is not so good 
as it should be by theory, the conclusion to 
be drawn is that the gun is not laid properly. 
In some practice carried out formerly with high- 
angle howitzer fire at a fort protected by an iron 
cupola, the target was never touched. The gunner 
thréw the blame on theory. “Here is your theory 
all gone wrong again.” ‘“‘ No,’’ Theory replied to 
Practice, “‘ the gun is not laid properly. The point 
of mean impact of your shots is ever so far off the 
centre of the target.” 

The height of the 50 per cent. zone on a vertical 
target at 3000 yards range may be taken as about 
4 yards with an anti-aircraft gun, so that it ought to 
be even betting on a hit being made on an object 
12ft. high, and if this percentage of hits is not made 
it is not the fault of the gun and ammunition, but 
of the gunner who elevates and aims. On an object 
of four-fold height—say, 50ft., or the diameter of 
an airship—the betting on a hit should be even 99 to 
1, whereas in practice the odds are the other way on. 
This proves the imperfection of our gunnery science 
in estimating the range and in allowing for speed 
correction. 

In ancient times the haystack was used as the 
figure of the unit target, and accuracy measured by 
the range at which the gun could be trusted to hit a 
haystack. To-day we see a score of haystacks in 
the air, tethered together in the gasbags of an air- 
ship, and the accuracy of our anti-aircraft fire at a 
range of two, three, or four thousand yards can be 
used for a calculation of the probability of fire. To 
secure better accuracy the guns should be mounted 
in a brace alongside, as in the turret of a battleship, 
and then one gunner can look over the other’s shoulder, 
and use his shot for range-finding and correcting 
his own aim. 

The mean error, linear or quadratic, must be 
determined as a result of as much practice as is 
available. If only the continuous bombardment in 
progress could be utilised, we should have the 
material for an accurate measure of the mean error 
of every gun and howitzer of ours; but this requires 
an enemy so obliging as to act as our recording 
range party. But it is the Probable error, p, which 
is required for a calculation of the probability of 
hitting, used in conjunction with a Table of Probability 
Factors, and p is connected with e and E by the 
relation. 

= 0.8453 é, or 0.6745 E. 
So that the breadth of a 50 per cent. zone is 
2p = 1.69 e, or 1.35 E, 
in accordance with the Theory of Probability, as 
explained hereafter. 

The practical gunner prefers to work with the 
linear error e, as easily calculated, and near enough 
for his purpose. But in the exact Theory of Pro- 
bability the quadratic error E should be preferred. 
Here the astronomer and physicist will not be deterred 
by the extra labour of the calculation of E, and this 
may be tested as an exercise with the numbers of 
the practice recorded above, where 

z e* = 36,307, = ec? = 182. 

The Probability Factors are based on the same 

theory, and given as calculated in a Table: 


TaBLe I.—Probability Factors. 

















Percentage. 0 1 Zz 6 | 4 o {| v a 9 
00 0. 00/0. 02/0. 04/0. 06/0. 07/0. 09/0. 11/0. 13/0. 1510.17 
10 0. 18/0. 20/0. 22/0. 24/0. 2€|0. 28/0. 30/0. 32/0. 34:0. 36 
20 0. 380.4010. 41/0. 43/0. 42/0.47/0. 49|0.51/0.5310.55 
30 0.57.0.59/0. 61/0. 63|0. 62/0. 67/0. 76/0. 72|0. 74,0. 76 
40 0. 78/0. 80:0. 82/0. 84/0. 8€/0. 89/0. 91/0. 93/0.95 0.98 
50 1. 00)1.02)1.04]1.07/1.09)1.12/1.14)1.17/1.19)1.22 
60 1.25)1.27/1.30)1. 33/1. 361. 39) 1.42/1.45)1.48 1.51 
70 | 1.54/1.57/1.60 1.64/1. 67/1. 71)1.74)1.78)/1.82:1.86 
80 ||1.90)1.94/1.98]2.03/2.08)/2. 13/2. 1&|2. 24/2. 302.37 
90 |/2.44.2.52/2. 60/2. 69/2. 78/2. 91/3. 04/3. 22/3.45 3.82 

100 || Infinite.) | 




















In using the table, the 50 -per cent. zone is taken 
as of unit breadth, and then the Percentage of hits 
to be expected on a given parallel concentric zone 
corresponds to the Factor which is the ratio of the 
breadth of this zone to that of the 50 per cent. zone, 
as recorded in the Range Table. Thus, 25 per cent. 
of hits should be recorded, with the gun laid properly, 
if the zone is 0.47 the breadth of the 50 per cent. 
zone, and the 80 and 20 per cent. zone is 1.90, and 
0.38 the width of the 50 per cent. zone, and when a 
zone is four times the breadth of the 50 per cent. 
zone it ought to receive over 99 per cent. of the 
hits, and so practically should certainly not be 
missed. By addition and subtraction the percentage 
can be calculated for a zone not concentric with the 
point of mean impact, or it can be inferred that the 
gun is not laid properly on to the centre of the target. 

Numerical applications must arise frequently in 
the present war. Thus, the zone for range or deflec- 
tion will be employed according as a trench is attacked 
in front or enfiladed, and a combination of the 
methods must be made for oblique fire. 

And in the barrage fire over the head of our 
advancing troops, the stream of shell may be assimi- 
lated to the jet from a fire engine, increasing in breadth 
as the vertical error. Here an allowance is important 
for 7 the tenuity correction of the day, to avoid a 
possibility of dropping some of the shell among our 
own men. 








RECENT AMERICAN WARSHIPS. 
No, III.* 


ALTHOUGH vessels which have yet to be laid down 
do not, strictly speaking, come under the above 
heading, it seems desirable to note the characteristics 
of the light cruisers which have been authorised by 
the Naval Act of August, 1916, if only because they 
represent an important section of the future United 
States Navy. Foreign naval observers have long 
been puzzled at the failure of the American authorities 
to make provision for a type of vessel which elsewhere 
has been recognised as indispensable. During the 
ten years precedent to the war Great Britain put in 
hand more than forty fast light cruisers, while 
Germany laid down twenty-two. In the same period 
the United States built only three such ships. It was 
in April, 1904, that Congress sanctioned the con- 
struction of three fast cruisers, afterwards known 
as the Birmingham, Chester, and Salem, and not until 
last August, or more than twelve years later, was 
any further appropriation made for vessels of this 
type. The programmes from 1905 to 1915 included 
battleships, destroyers, submarines, and auxiliaries, 
but the light cruiser was conspicuously absent. 
This was not because the naval advisers of the 
Government failed to appreciate the high importance 
of scouting vessels, or overlooked the fact that a 
fleet without ‘“‘ eyes”? was courting disaster. Pro- 
fessional opinion was almost solid in demanding fast 
cruisers. The difficulty was in persuading Congress 
that the needs of the navy did not begin and end 
with battleships and mosquito craft. Regularly, 
year after year, the tentative programme of new 
construction submitted by the Navy Department 
included one or more scout cruisers, and with equal 
regularity this item was struck out when the proposals 
came before the House of Representatives. As a 
rule, money was forthcoming for heavy armoured 
ships and for torpedo craft, both of which appeared 
to possess an occult fascination for the politicians, 
possibly because they typified the two extremes of 
naval material. As a result of this short-sighted 
procedure, the United States Fleet finds itself to-day 
almost entirely destitute of a class of vessel which 
the test of war has demonstrated to be second in 
importance only to the capital ship. Ten scout 
cruisers are included in the three-year programme 
which became law last August, and four of them are 
to be commenced at an early date, but it is doubtful 
if they can be completed much before the end of 1919. 

A favourite argument employed in Congress 
against the building of fast-steaming cruisers was, 
that the functions for which these vessels were 
intended could be performed equally well by 
destroyers—a heresy which, in pre-war days, was not 
unknown in certain European countries. On this 
point Admiral Knight, U.S. Navy, speaking from 
long experience, recently made the following obser- 
vations: ‘‘In perfectly smooth water, under very 
favourable conditions, the destroyer may do very 
good work scouting, but that is not the function of 
the destroyer. Destroyers are supposed to act in 
groups, and to hold themselves in readiness, when the 
scouts have located the enemy and found the main 
body of the enemy’s fleet, to make their appearance 
at night, and do their duty then. We have used 
the destroyers in our operations at sea, ever since 
we have been carrying out manceuvres at sea, for 
scouting purposes, simply because we had nothing 
else. When destroyers are used for scouting purposes 
they are overworked. They have to run _ long 
distances, often at high speed. They cannot get 
back word, because their wireless apparatus is not 
powerful enough, and if they run into a heavy sea 
their speed is cut down. They use up their fuel, 
and they exhaust the crew, and the consequence is 
that when they gain touch with the enemy the 
* No. IL. appeared January 12th, 





destroyers are not fit to do anything. They should 
be conserved to the last moment, when they are called 
upon to strike. They should not be occupied in 
chasing all over the ocean, looking for something, 
with a view of getting together later and striking. 
Nothing can be called a scout which has a speed below 
25 knots, and a real scout of to-day should have 
30 knots.” Judged by Admiral Knight’s standard 
of velocity, which is certainly not unreasonable, 
the American fleet at present has only three scouts, 
viz., the vessels of the ‘‘ Birmingham ”’ class. Of these, 
the nameship and the Salem were built by the Fore 
River Company, the Chester by the Bath Ironworks. 
They were laid down in August-September, 1905, 
and completed approximately three years later. 
Their dimensions are: length over all, 420ft.; 
breadth on L.W.L., 47ft. lin.; mean draught, 16ft. 
9in.; normal displacement, 3750 tons; full load, 
4687 tons. The Birmingham has two sets of vertical 
triple-expansion engines, while the Salem and Chester 
have Curtis and Parsons turbines respectively. Each 
vessel has twelve boilers, those of the first two being 
of Fore River design, the Chester having Normand 
type. On trial the designed speed of 24 knots 
was exceeded in each case, the figures being as follows : 
Birmingham, 15,476 indicated horse-power = 24.32 
knots; Salem, 15,273 shaft horse-power = 25.95 knots ; 
Chester, 25,400 shaft horse-power = 26.52 knots. The 
last-named, it should be said, was light on trial, dis- 
placing only 3673 tons. For their tonnage these vessels 
carry the very modest armament of two 5in., six 
3in., and two 3-pdr. guns, with two submerged tubes. 
Except for local 2in. steel plating over the engines 
and stearing gear, there is no armour, but a double 
skin is worked in over the machinery spaces from 
3hft. below to 9}ft. above the water-line. The 
complement numbers 368. In the construction of 
this class everything possible was done to save weight. 
the seantlings being of the lighest description. 
Tn consequence of this flimsy construction they are 
incapable of keeping the sea for prolonged spells, 
or of maintaining a high speed for any length of time. 
Commenting on this class last month, an American 
naval journal said: ‘‘ At present these craft are 
practically useless . . . and they are unfit for serious 
service.” Some months ago they were placed in 
the reserve, and it is questioned whether they are 
worth the costly refit that is needed if their span of 
effective service is to be extended. 

In all recent American manceuvres at sea the burden 
of reconnaissance duty has devolved upon the 
armoured cruisers and the destroyers. Of the former 
there were originally thirteen, but within the last. 
six months two have been wrecked, the Memphis 
(ex Tennessee) in San Domingo Bay, and the 
Milwaukee on the Californian coast. As these ships 
range from 9700 to 14,500 tons, they are very expen- 
sive to run, while their maximum speed of 22} knots 
curtails their usefulness as scouts. For this service, 
therefore, the fleet is also entirely dependent on its 
destroyers. Fifty-two boats of sea-going dimensions, 
i.e., 700 tons and upward, have now been completed, 
a number quite inadequate in view of the multifarious 
and arduous duties they are called upon to discharge. 
Six more authorised in 1915 are being built, and 
twenty other boats are to be laid down as soon as 
possible, under the terms of last year’s Act. These 
craft will be referred to later. 

Full particulars of the new scout cruisers have 
not yet appeared, although the main features 
are known. Their dimensions will be :—Length, 
550ft.; beam, 55ft.; displacement, 7100 tons. ‘The 
contract calls for a trial speed of 35 knots. While 
the type of machinery is still in doubt, it is likely 
to be of the ordinary turbine system, instead of the 
turbines with electrical transmission, which are to 
be installed in the battle-cruisers. The boilers 
will be oil-fired. Following the modern European 
practice, light armour will be fitted vertically and 
horizontally in way of machinery and magazine 
spaces. The armament is to consist of eight Gin. 
50-calibre and two 3in. guns, the two latter on 
high-angle mounts, with four underwater torpedo 
tubes. The complement is estimated at 330. Each 
of the ships will carry four seaplanes of the largest 
type, with four sets of launching gear on the Chambers 
“catapult ” system, which has proved very suc- 
cessful. The contract for the first vessel was 
awarded in December to the Seattle Construction 
Company, at a price of £995,000, delivery within 
thirty months being guaranteed. The contracts 
for the remaining three have not yet been placed, 
as all the other bids received were in excess of the 
£1,000,000 limit imposed by Congress. The Secretary 
of the Navy, however, invited further bids, which 
were to be opened on January 3rd. The compara- 
tively large dimensions of these vessels are intended 
to give them the seaworthiness, wide radius, and 
power of maintaining high speed in heavy weather, 
which are essential qualities in a fleet scout. Unlike 
the “ Birmingham class,” they are to be very stoutly 
built, and the Navy Department is understood to 
have stipulated that the contract speed must be 
attained when the vessels are fully completed, 
with their entire armament on board. The battery 
of 6in. guns is considered quite powerful enough 
for this type of ship. In size and general design 
these cruisers bear some resemblance to the Russian 
* Butakoff” class, and also to the new Dutch cruisers 
“A” and “ B,”’ but they will be considerably faster. 
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Three other vessels of the same class are to be 
included in next year’s programme, and the remaining 
three in that of the following year. In view of the 
insistent demand of the navy for more scouts, it is 
probable that several further cruisers of this type 
will be added to the ten already authorised. 

During the current year twenty destroyers are 

to be laid down, representing the first batch of the 
fifty provided for in the Naval Act of 1916. These 
vessels, it is officially stated, will be of uniform type. 
They are known for the time being as Nos. 75 to 94, 
and will be named after officers who distinguished 
themselves in past naval operations. The displace- 
ment is to be 1185 tons, the speed 35 knots, and the 
armament four 4in. and two anti-aircraft guns, with 
twelve tubes on triple mountings. The complement 
will be 95. ‘The destroyers of the 1914 programme, 
known as the ‘ Allen”’ class, which are now passing 
into commission, are in many respects the most 
powerful torpedo vessels in the world. One of them, 
the Sampson, was visited by the writer at New York 
last December, shortly after. her completion. The 
keel was laid at the Fore River yard on April 21st, 
1915, the launch took place in the March following, 
and trials began in November. ‘These dates, which 
are not exceptional, indicate the growing celerity 
with which vessels of war are now constructed across 
the Atlantic. The Sampson 315ft. in length 
overall, 29ft. 10in. in beam, and draws 9$ft., the 
normal displacement being 1111 tons, increased to 
1225 at full load. Her machinery consists of Curtis 
geared cruising turbines, driving twin screws, and 
designed to develop 17,000 shaft horse-power, equi- 
valent to a speed of 29} knots. This speed was 
improved upon at the trials, but the exact figures are 
not available. Steam is supplied by four Yarrow 
boilers, burning oil, with a total heating surface of 
21,500 square feet. The total weight of the machinery 
is estiinated at 397 tons. About 300 tons of oil are 
carried, which gives the class a very extended radius 
of action. There are two electrical generating sets, 
each of 25 kilowatts and 125 volts. The armament 
comprises four 4in. 50-calibre Q.F., two 1-pdr. 
automatic anti-aircraft guns, and twelve torpedo 
tubes. In appearance the Sampson differs but 
little from the ‘ Cushing ”’ and ** Aylwin” class. She 
has the usual high foreeastle, recessed to give end-on 
fire to the 4in. guns on the deck below. ‘There are 
four thin funnels in pairs, and two lofty masts. 
Owing to the numerous guns and tubes there is 
very little free space on deck, and in anything like 
a seaway it must be very difficult to move about. 
One 4in. gun is mounted on the forecastle, with 
a high-angle |-pdr. a few feet behind it. The chart- 
house is surmounted by an open navigating bridge, 
from which rises a searchlight platform. A second 
projector is carried on a skeleton platform abaft 
the main mast. The triple tubes are disposed two 
on each beam, en echelon, allowing a discharge of 
six torpedoes on either broadside. These mountings, 
which must be of considerable weight, take up a 
lot of room, and certainly look very cumbersome, 
but they have been retained in all the latest destroyers. 
A 4in. gun is mounted on each side at the break of 
the forecastle. The fourth gun of this calibre, and 
a second 1|-pdr. anti-aircraft weapon, are placed 
at the stern. Circumstances did not permit of 
more than a cursory inspection of this interesting 
vessel, but one could not escape the impression 
that rather too much had been attempted on the 
displacement in the direction of armament. The 
accumulation of so much top weight can hardly 
tend to improve the sea-going qualities, while it 
would seem that the crowded condition of the deck 
must inevitably hamper the effective handling of 
the armament in action. Germany’s practice has 
always been to give her destroyers a powerful torpedo 
armament at the expense of gun power, while in 
this country an opposite policy has been followed. 
American constructors, on the other hand, have 
sought to combine torpedo and gun power in the 
highest degree, with results not altogether fortunate. 
Like most over-armed vessels of war, the actual 
fighting power of the Sampson and her sister craft 
is probably less than their details would imply. 
It should he added that measures are now in con- 
templation to reduce the entire flotilla of sea-going 
destroyers to an oil-burning basis. This will be 
done by dropping from the Navy Register the Smith, 
Reid, Lamson, Flusser, and Preston, all of which, 
it is reported, may be sold to a South American 
Republic. At first it was intended to convert these 
five vessels into oil-burners, but the work involved 
was considered too costly to be worth while. They 
are all of 700 tons, and have a designed speed of 
28 knots, and were launched in 1909. 

Of the new coastal submarines, twenty-seven in 
number, for which contracts were placed a few weeks 
ago, very little is known. The displacement varies 
from 475 to 550 tons, according to design, and they 
are not expected to differ essentially from the more 
recent numbers of the ‘‘L”’ class. There was some 
opposition in naval circles to this heavy appropriation 
for a class of vessel which many critics consider to 
be of indifferent value, but the Navy Department 
was influenced in its decision by reports from Europe 
which spoke highly of the war services rendered by 
many of the comparatively small submarines attached 
to the belligerent fleets. The new American coastal 
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shore batteries, which are now considered more or less 
obsolete, and incapable of keeping a hostile fleet at 
a respectful distance from the great commercial and 


naval ports. Altogether 58 are to be constructed 
in the next three years. Nine boats of a much 
larger type, known as “‘ fleet submarines,’’ have 
also been authorised, contracts for the first two 
having been placed with the Electric Boat Company 
and the Lake Torpedo Boat Co. respectively. They 
will displace about 850 tons, and a surface speed of 
20 knots is expected. So far as is known, the largest 
submarine under construction for the United States 
Navy is the Schley, of 1300 tons. Originally she 
was intended to travel at 25 knots on the surface, 
but as no bids were received on this basis it was 
found necessary to reduce the required speed to 
20 knots. She is not due for completion before the 
spring of 1918. As very full details of this boat have 
already been published, it would be superfluous to 
repeat them here. At present the United States 
submarine flotilla numbers 75 units, completed or 
building, to which must be added the 27 coastal and 
two ** fleet ’’ boats shortly to be laid down. In spite 
of these imposing numbers, however, the writer 
found a marked lack of enthusiasm in naval circles 
for the submarine. For a number of reasons, into 
which space forbids us to enter, misfortune has dogged 
this branch of the American Navy from its inception. 
Serious disasters have been rare, but a Jong succession 
of minor accidents and breakdowns appear to have 
undermined the American naval officer’s confidence 
in the practical value of the submersible boat. 
The writer was told last December on _ high 
American authority that there were scarcely a 
dozen boats of all those in service which were 
capable of immediate and effective action under 
the conditions of war. Whether this was a true 
statement of the case he does not venture to 
say, but the frequent exposures of submarine defects 
published by the American newspapers suggest that 
there is an undoubted basis for the pessimism that 
prevails in the service itself. 

In his annual report for the year just closed, 
Mr. Josephus Daniels, the Secretary of the Navy, 
gives the following estimate of the strength of the 
fleet in 1921: Dreadnought battleships of the first 
line, 27; battle-cruisers, 6; battleships of the 
second line, 25*; scout cruisers, 13; destroyers, 108 ; 
fleet submarines, 12; coastal submarines, 130. 
The report adds that, while there is no possibility 
of predicting what rank among the Naval Powers the 
country will then take, the authorisation of such a 
programme has been accepted as an assurance that 
the United States has definitely embarked on a policy 
of building an adequate navy. The great expenditure 
involved by this new policy is shown by the following 
analysis of the building programme for 1918, for 
which Congress has been asked to make the necessary 
appropriations. 


Construction and machinery (three 
battleships, one battle-cruiser, three 
scout cruisers, fifteen destroyers, one 
submarine tender, and one destroyer 


tender).. oe oe =e ee £10,220,000 
Hulls and outfits of four fleet sub- 
marines and fourteen coast sub- 
marines os a se an 3,160,000 
Armour and armament of above vessels 4,330,000 
Ammunition for above vessels. . A 1,682,440 
Total £19,392,440 


For the continuation of work on vessels already 
authorised, ‘several of which are under construction, 
and others are about to be laid down, the following 
appropriations are asked : 


Construction and machinery .. £14,727,980 
Submarines as 3,363,222 
Armour and armament 5,000,000 
Ammunition - 698,028 
Total £23,789,230 

In addition to these two sums, aggregating 


£43,181,670, for new construction and for vessels 
already in hand, there are other items to the amount 
of £32,648,670, bringing the Naval Budget for 1918 
to a grand total of £75,830,340. This represents an 
increase of £13,290,230 over the naval expenditure 
for the current year. Impressive as these figures 
are, especially when contrasted with the comparatively 
modest sums devoted to the navy in former years, 
Mr. Daniels warns the country that it cannot afford 
to rest on its oars. Complacent retrospection is the 
father of dry-rot. ‘‘ We have made a magnificent 
beginning, but it must not be forgotten by the public 
that the same intelligent appreciation of our needs, 
the same willingness to provide for those needs, must 
be shown this year-and every succeeding year, if 
we are to finish what we have commenced.” He 
concludes his report by expressing a hope that the 
time is not far distant when armaments will be 
limited by international agreement, and that the 
nations of the earth will have the statesmanship 
to devise means of preserving peace without constantly 
building larger vessels of war at ever-increasing cost. 
** Until that hour arrives the United States cannot 
safely adopt any policy other than that of steadily 
increasing its naval strength.” 





* This total includes the Michigan and South Carolina, which, 





PYRMONT ELECTRIC SWING BRIDGE. 
No. I. 

THe Pyrmont Bridge which crosses Darling 
Harbour, an arm of Port Jackson extending into the 
heart of the city of Sydney, New South Wales, and 
various views of which are given herewith and on 
pages 77 and 84, was opened for regular traffic on June 
28th, 1902. At that time this bridge was said to be 
provided with the fastest and most up-to-date swing 
span in the world, the ends of the span attaining a 
maximum speed of over four miles per hour, 
whilst all the operations, including the working of 
the roadway gates, were performed electrically. 
When, however, in 1907 a paper on this bridge was 
read before the Institution of Civil Engineers, a doubt 
was expressed in the ensuing discussion as to the 
reliability of electrical operation, it heing pointed out 
how serious a stoppage of traffic~would be, .and that 
bridges in such important positions should always 
be ready to work, many hydraulic swing bridges being 
cited as fully meeting the required conditions. 

In view of this, and of the fact that the Pyrmont 
swing span, which weighs when swinging 800 tons, 
having been in constant operation for over fourteen 
years without a single hitch, some particulars of the 
bridge, with details of the power costs of operating 
the swing span, and other data, are of interest. 

In the thirteen years ended June 30th, 1915, the 
swing span was opened 86,471 times for the passage 
of 142,994 vessels, which involved 711,768 indi- 
vidual movements of the four roadway gates on the 
side spans in a busy traffic. This traffic totals in the 
twenty-four hours of an ordinary day 8928 rolling 
stock, 11,918 pedestrians, and 10,300 live stock. 
With current obtained from the Railway Commis- 
sioners Power House at Ultimo, at ld. per unit, the 
total cost of power for operating the swing span for 
the thirteen years was £247 7s. 8d., which sum covered 
the opening and closing of the swing span 86,471 
times, the opening and closing of the four gates and 
the lowering and raising of the ends of the span. ‘lable 
No. I., which gives the details of expenditure, also 
shows that the cost of performing one complete cycle 
of operations was reduced from 1] . 12d. in the first year’s 
working to 0.64d. in the last year’s record. ‘This was 
due to the smoother working of the machinery, and 
to the operators becoming more experienced in the 
time of cutting off of current, and the allowance to be 
made for “ coasting.” The table also gives the cost 
of lighting the bridge for eleven years. 

All the controllers, switches, ammeters, &c., are 
labelled and numbered to agree with a set of printed 
regulations which are framed and placed in the con- 
trolling house. In order to ensure uniform working 
and direct responsibility in case of an accident, each 
operator is provided with a copy of these regulations, 
for which a receipt is taken. 

Ordinarily speaking the bridge is worked electric- 
ally, and we believe there has not been a single excep- 
tion during the whole of the period that it has been in 
service, though there is provision for working it by 
hand should the electrical current fail for any reason. 
The regulations just alluded to are most detailed, and 
too long to reproduce in detail. It may be said, 
however, that first of all, before opening the span by 
electricity, there are certain preliminaries to be gone 
through. These include the switching on of lights 
on the platform, and the making sure that the danger 
lights on the gates closing the approaches are alight, 
if the operation is being performed by night ; the 
seeing that all switches, &c., are in their proper 
positions, and the warning by whistle of the policemen 
or other watchmen at either end of the bridge that the 
span is about to be opened. Then one half of one of 
the gates on one approach is closed. These gates are 
electrically worked, and are controlled from the 
machinery cabin which is in the centre of the moving 
span. Shortly afterwards the other half of the gate 
is closed, and when the swing span is clear of vehicular 
traffic the two gates on the other approach are nearly 
closed, leaving a few feet open for the passage of foot 
passengers. When these, too, have passed through 
the gates are fully closed. The next operation is the 
lowering of the ends of the swing span so as to free it, 
and finally current is turned:on to the motor which 
slews the span itself. There is a dial in the control 
cabin, and the instructions are that current shall be 
cut off when this dial indicates from 55 to 60 deg., 
when, under ordinary conditions, the span will 
** coast ’’ or continue to revolve until its final position, 
as indicated by 83 deg. on the dial, is reached. When 
in this position the span is exactly over the centre line 
of the protection platform, and will give the maximum 
space for vessels to pass. Instructions are given as 
to how to bring the span to rest, and how to bring it 
back to its proper position should it have overrun the 
stipulated 83 deg. Stress is naturally laid on the fact 
that, under no circumstances, are the motors to be 
reversed whilst the span is in motion. For closing 
the span similar instructions are given, but in the 
reverse order. 

The followingare the normal working currents of the 
various motors, with from 550 to 600 volts :— 
Slewing Motor.—Current required for starting 60 
to 70 ampéres, gradually dropping down to 25 
amperes. 

End Lift Motor.—Current required at starting to 





although ‘“‘ Dreadnoughts,” have been reduced to the second line 





boats are mainly intended as substitutes for the 


owing to their inferior_speed. 


lower ends 70 ampéres, dropping to 20 ampéres. 
Current required at starting to raise ends 30 ampéres, 
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dropping to 20 ampéres, and then rising to 50 ampéres. the controller for the end lift, and the four controllers | position without jarring, a latch and catch are pro- 

Gate Motors.—Current required for starting on Ist for the gate motors, are of the usual rheostatic type, vided for each rest pier. ‘The latch—see Fig. 5, page 
step 7 ampéres ; current required for starting on 2nd_s separate reversing barrel being provided in the gate 77—carrying on its end a small wheel is free to move 
step, 10 ampéres ; current required when running on controllers, on each of which is placed the additional | vertically upwards in brackets secured to the swing 
first step, 44 to 5 ampéres. contacts for interlocking the circuit breaker with the span, and is adjusted by a counterweight so as to 

The average ampérage used for the lights is 28 at | position of the gate, which prevents the motor being drop into the catch—see Fig. 6, page 77—with the 
550 volts. The are lights should take from 5 to 6 | driven in a wrong direction, irrespective of the gate required velocity. The catch is pivoted, and secured 
ampéres each; the cabin lights } an ampére; the | being opened or closed. The switchboard, which is at its lower end to a girder on the rest pier, whilst 
machinery room lights, } an ampére ; and the shipping | clearly seen in Fig. 3, carries a main switch, a switch | near the upper end of the catch are placed two heavy 
lights, } an ampére. The attendants are enjoined to | with circuit breaker for the slewing circuit, a switch coil springs. In closing the spanjthe latch wheel 
make themselves familiar with the average current | with| circuit breaker for the end lift circuit, and a rolls up the inclined plane on the catch and drops into 





7 : # 

r 7 ae 

— i 
" uals 


,," 





Fig. 2--GATE OPERATING GEAR 











Fig. 1—SLEWING ~ GEAR Fig. 3—SWITCHBOARD 


taken by every motor, and in every circuit, and to | switch for the four gate motor circuits, with a circuit the recess, the momentum of the span bringing into 
notify any change from the normal which may be/| breaker for each gate circuit. Each gate circuit play the coil springs, which either bring the ends of 
observed. breaker is provided with an auxiliary tripping coil the span back to correct position or move sufficiently 
The hand operation of the span is brought about | connected with the contacts at the gate, so that once to allow the latches to release themselves, when by 
by means of capstans, and the instructions include a gate is started no further attention is needed, reversing the controller the latches are again brought 
the working of these and the disengagement of the | the contact, when the gate is in position, causing the into engagement. — : 
mechanisms worked by the electric motors. The | circuit breaker to trip. It is then impossibleto move End Iift Machinery.—The 35 horse-power series 
operations for each twenty-four hours are booked up | the gate or close the circuit breaker unless the con- wound motor for working the end lifts is of the 
by the respective operators of each shift. The | troller be reversed. Western ammeters are arranged standard G.F. 1000 type, and is arranged at the centre 
bookings for one day given in Table II. show the time | above each controller, and a 600 Western voltmeter is | of the span. The motor drives through a cut pinion 
the road traffic was delayed at each opening. This | fixed at the centre of the switchboard. and spur wheel, a longitudinal shaft running the whole 
is a_useful record in meeting complaints of delay, Slewing Machinery—The two 50 horse-power length of the span—see Figs. 7, 8 and 9, page 77. 


TasLE I.—Summary of Current Consumption—Pyrmont Bridge. 
For a period of thirteen years dated from July Ist, 1902, to July Ist, 1915. 


























i i Lighting Bridge. Totals for operating 
I 9a A OE ei teciva: a | ae 
| J ‘ Incan- | B.T.U. 
pena Hamber| Number | ee ; Aver- Arc lamp B.T.U. 4 Cost Aver- descent | con- Cost Aver-| B.T.U. 
a TS re sump- Cost. age. | hours, COnsump fo age. lamp | sump- — age, consump- Cost 
openings) vessels. | tion. tion. hours. | tion. tion. 

| er | 86 "3 ‘§ | 1022! 615 ‘S| -o7! 63,162 om 10 3 
July Ist, 1902, to July Ist, 1908... 2. 1... 2. | 6.152 | 11,690} 6,855) 2811 3| 1-12) 76,915) 44,685 186 3 9) -57 24,069 622 5 2) -07 t 2 2 
July Ist, 1908, to July Ist, 1904... 2... | 6,222) 10,467 | 4,692) 1911 0, +74 62,795) 35,687 148 1 5 +57 = 22,235 1781 7 8 5 -07 42,015 | 175 0 10 
July Ist, 1904, to July Ist, 1905... 0. 2. 2. ... | 6,482! 11,053) 4,509! 1815 9| -71| 61,415) 34,914) 145 9 6 -57 22,805 1,822 71110 -07 41,245 = 171 17 1 
July Ist, 1905, to Jnly Ist, 1906... 0. 0... 2. | 6,804 8,996 | 3,941 16 8 5| -68 66,070) 36,370, 1511010 -55 33,220) 2222 9 5 2 -O7 42533 177 4 5 
July Ist, 1906, to July Ist, 1907... ... ... ... ... | 6,598 | 10,588 4,310, 1719 2) -66| 67,147 | 36,493 152 1 1 -55 32,528 | 2,174 9 1 2 07 «42,977 179 1 
July Ist, 1907, to July Ist, 1908... ... 1... ... .../ 7,610] 12,721; 5,048; 21 0 8| -67! 68,5 35,910 14912 6 -53 33,348 | 2,220 9 5 0 -07 43,173) 17917 ¢ 
July 1st, 1908, to July Ist, 1909... ... ... ... ...| 7,518| 12,457| 4,902) 20 8 6| -65:| 71,515 | 34,912, 145 9 4. -48 $1,800/ 2,122 8 1610 7 «41,936 174 14 8 
July Ist, 1909, to July Ist, 1910... ... ... ... ...| 6,579 | 10,805| 4,358/ 18 3 2| -66 | 76,705 36,792) 153 6 0| -47 30,936 2,061 811 9 -07 43,211 | 180 011 
Jaly Ist, 1910, to July Ist, 1911... 2... | 7,461 | 12,072) 4,866) 20 5 6) -63 76,770) 38,649 161.0 9) -50 32,288 | 2,150 819 2 -07 45,605 | 19 5 5 
July Ist, 1911, to July Ist, 1912... .. | 7,610 | 12,247] 4,462} 1811 10| -58 78,525) 36,693 15217 9 -46 33,270) 2221 9 5 1 07 48,376 | 18014 8 
July 1st, 1912, to July Ist, 1913... ... ... ... ...| 6,926] 11,776] 4,118; 17 3 2| -59 | 78,360| 87,536) 15612 2/ -47| 82,712; 2,180; 9 1 8 -07 43,884 182 17 0 
July 1st, 1913, to July Ist, 1914... ... ... |. ...| 6,200 9,586 | 3,849) 16 0 9) -62 78,395  39,614/ 165 1 2 -50 31,590) 2140 815 4 -07 45,567 | 18917 3 
July Ist, 1914, to July Ist, 1915... 2. 0. ww. | 5,859 8,586 | 3,467/ 14 811| -64 78,285| 40,294) 1671710, -51)| 81,662; 2,109 815 9/| -07| 45,870! 191 2 6 
Grand total ... ... ... ... ... | 87,471 | 142,994 | 59,372 | 247 7 8| -69 | 941,397 | 488,399 | 2035 4 1) -49 392,438 | 26,824 11112 4 -07 | 574,611 | 2394 4 1 


| series wound motors—see Fig. 4, page 77—for slewing | This longitudinal shaft actuates at each end of the 


which, however, have been remarkably few during | : 
the long period the swing span has been in work. | are of the standard G.E. 57 type, and are fixed to the | span, by means of right and left-handed worm gear, 


Controlling Apparatus.—The whole of the opera-| machinery platform and drive through cut steel | two transverse shafts, each provided with four cams 
tions for working the swing span, which involves the | gearing, a main horizontal shaft carrying at each end a | having 1}in. throw, which raise or lower the ends of 
opening and closing of the gates, the drawing and | bevel pinion meshing with bevel gears keyed to the | the spans 1 jin., and leave the foot blocks 1 fin. clear of 
lowering of the latches—by hand—the raising and | tops of the two vertical shafts on the outside of the | the pedestals on the rest pier. The gear reduction is 
lowering of the end lifts and the slewing of the swing | drum. The vertical shafts—see Fig. 1—carry pinions | 147 revolutions of the armature shaft to one complete 
span are performed by one man from a controlling | on their lower ends, which mesh with a rack fixed to | revolution of the cam shaft. 
house over the southern footpath of the central swing | the cast iron track running right round the pivot pier. Gate Machinery.—The hinges of each footpath gate 
span. A view of this house is given in Fig. 11, page 84. | The gear reduction is 1223 revolutions of the armature | are keyed to the spindle of the roadway gate, the 

The controllers for the slewing motor are of the | to one complete revolution of the swing span. | spindle being extended to the machinery platform 
standard “G.E.K.11” series parallel type, whilst! Latches and Catches.—To stop the span in its correct ' underneath the deck of the said span. For each gate 
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THE PYRKRMONT SWING BRIDGE, SYDNEY, NEW SOUTH WALES 


(For de sertplion see page 75) 
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Fig. 4- SLEWING MOTORS ; Fig. 5 LATCH .OPEN 








Fig. 6 LATCH—-CLOSED Fig. 7 END LIFT MOTOR * 























Fig. 8—-FOOT BLOCK RESTING Fig. 9—-FOOT BLOCK RAISED 
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a 5 horse-power series wound motor of G.E. type 
drives through a bevel pinion and gear a longitudinal 
threaded shaft carrying a gun-metal travelling nut, 
having projecting pins at top and bottom. The 
motor, gearing, screwed shaft, travelling nut, levers, 
and electrical contacts for operating the gears are 
shown in Fig. 2. These pins pass through and work 
in long slotted holes in two wrought iron bars, the 
lower one being extended and keyed to the gate 


spindle, thus forming the lever for moving the gates. | 


Attached to the underside of the lever is a copper loop 
which, in the opened and closed position of the gates, 
engages with, and short-circuits, two adjustable brass 


TABLE Ll.—-Pyrmont Bridge Swing Span—Record 








INSTITUTION OF MECHANICAL ENGINEERS. 


Av the meeting of the Institution of Mechanical 
Engineers, on Friday, January 19th, a paper on 
“The Manufacture of Gauges at the L.C.C. Padding- 
ton ‘Technical Institute,’ by Messrs. A. G. Cooke, 
W. J. Gow, and W. G. Tunnicliffe, was read. 

Mr. Cooke, who introduced the paper, said it had 
suffered a little owing to the necessary reticence 
concerning the constructive work that is being carried 
| out at the Paddington and other technical institutes 
in London. For reasons that would be well under- 


taken on Monday, the 9th day of December, 1913. 











: Openings. Time. 
Name of operator S 
and hours of duty. Name of Tug. Name of Vessel. Description. Direction. Pye I Bs gem 3 cy 
C. W. Pitt ! Erina a Steamer South 6.45 a.m 6.50 a.m. fy 
12.1 a.m.—-7 a m. Kiltobranks {, North 7.4 ~ ae 8 
J. Huegill Magic .. ... and bubk ... N 7.4 ; 2 ae 
7 a.m.—-3 p.m. Seagull II. rs N 7.21 > 6 
Eden es a Ss ae 7.42 =, 6 
Erina re N 7.36 702 55 6 
| Nelson . and punt... 8 7.56 8.2 ae 6 
} Poonbar ... s s 7.56 8.2 a 5 
| Magic . and hulk... s 9.38 a3: .,, a 
| Hastings ... = s lu.d BRD): 5 6 
Macquarie a N 10.5 ieee 6 
Beagle... a N 10.21 10.27 _—i,, 6 
Hastings ... N 10.57 11.2 . o 
Esther . and lighter 5 11.24 ot C,, 6 
Augusta ... Steam lighter N 11.25 Le) ee 6 
Nelson and punt... N 1148s, 11.53, ? 
Eden pier dies Steamer N 12.37 p.m. 12.44 p.m. 7 
Helen Nico!! ... = N 237 )—C«, 12.44 ,, 7 
Yugilbar ... s 12.37 iaae-- 5; 7 
Hastings s 1.19 1.25 6 
Storm bird N 1.36 141 ” 
Wee Clyde N 2.22 2.28 6 
Corra Lynn N 2.22 2.28 6 
W. Kelly Tuneurry Ss 3 20 s 33) lv 
3 p.m.—11 p.m. Macquarie 2 5 3.20 3.30 10 
Jap - s 3.20 3.30 10 
Marion and lighter 5 3.29 3 30 10 
Fitzroy a N 1.5 - 4.11 6 
eo N 45 4.11 % 6 
Hastings ... i N 4.5 4.11 6 
Bill Rid... Curlew Lighter s 1.5 O24. «5 6 
Corra Lynn S.eamer 5 L2 1.29 ; 6 
Delilah and punt.. N 4.45 1.51 6 
Wee Clyde = S 5.3 5.9 ss 6 
, Tuncurry zs N 5.3 59 = 6 
Illarvo a N 6,20 * a 6 
Sphene os s 6.20 G25. ,. 6 
Corra Lynn 3 N 6.30 636, 6 
| Kallawatta ty Ss 9.5 a0 5 
C. W. Pitt Erringhi 2 Ss | 9.30 935 . | 5 
1] p.m.—12 p.m. Lubra ge s | 10.20, 10.26 —,, 6 
! 
Lighting. SUMMARIES. 
-: Open 1Hgs. 
Circuits, Cut in. Cnt out. alight. 
- = rake ARR ie = Number of B.T.U.’s 
H. M. Openings. Consumed. 
Pyrmont 12 a.m. fam. | ——- - 
8 30 Brought forward 112 8-22 
7.30 p.in. 12 p.m. | For day = 2 15-5 
12 a.m. fam. | Total 37 73-72 
North Sydney ... ain te sages 
7.30 p.m. 12pm. - 8 380 
lZ am. 1 a.m. ) Ar Lamps. 
South Sydney 7.30 2 pm. | 
‘ at ate ich me he.) 8 30 Number of | B.T.U.’s 
12 a.m. tin @ Hours. | Consumed. 
re _ - ° Brought forward —... 239-20 | 698-18 
. man . ’ . 
I 7.50 p.m. 12 p.m. 1 350 Forday ... ... 30.15 79.6 
Platform Best Feast” hSee) sie 0 15 Total ... 269-35 777-78 
12 a.m. 4 a.m. | 
House I boi) cut. “ate Als 8 20 
7.30 pom. 12 p.m. | Iavandescent’ Lamps. 


Machinery Room 10.30 p.m. 11.30pm. 1 0 


Shipping — 0 16 
Heater — - 
Meter Record. 

roe ; Mete Vz i 

ime of reading. Rel Map 
Lay 762 ’ 747 562-50 
Last lamp cut out. . 7627.5 747,590. 00 
First lamp cut in .. 7628-0 747,603-75 
12 p.m. ‘= 7630-1 747,661 -50 








Number of B.T.U,’s 
Hours. Consumed. 
Brought foraard a 61-50 " 94-6 
For day 9-40 3-9 
Total ... 7-90 | 8B 


Total B.T.U. Consumption for Operating and Lighting. 


Brought forward 781 
For day 99 
Total ... 880 





Springs, thereby energising the auxiliary tripping coil 
on the circuit breaker, and cutting off the current 
from the motor. A solenoid brake being provided, the 
cutting off of the current causes a weighted lever to 
drop and stop the motor. A dashpot is attached to 
the weighted lever to avoid too sudden stoppage of 
the motor, and allow of the strap brake to engage the 
brake wheel gradually. ‘This is achieved by allowing 
the air to escape from the dashpot through a small 
valve. A view of the bridge on the resumption of 
traffic, after it has been opened, is shown in Fig. 12, 
page 88. 





Last month the 720ft. span of the Paducah and Illinois 
Railway bridge over the river “Ohio was successfully 
erected. This is claimed to be the Jongest simple truss in 
the world, 


stood he was unable to show any of that work, or to 
explain the organisation upon which it was based. 
The reasons for this would be well understood, 
although he had been able to mention the organisation 
of the London County Council and its various depart- 
ments which had controlled this work, and the value 
of the work done by friendly rivals, such as the 
Northampton Institute and the Goldsmiths’ Institute. 
Mention might also be made of the more important 
authority which had largely directed much of the 
work, viz., the National Physical Laboratory, and, 
as some members of that staff were present, they 
would no doubt be able to add to the information 
given in the paper. The real reason why he was 


reading the, paper was to endeavour to obtain a real 
recognition of teclnical education, which he was 
representing. 


The work described had been done 





entirely by a staff of workers drawn from teachers of 
handicrafts in the elementary schools. Kighty per 
cent. had made woodwork their qualification, and had 
learned metal work in the institute, being assisted hy 
pupils. Similarly, the machinery, with one or two 
exceptions, had been worked by the students during 
some ten or twelve years of day and evening classes, 
and it was, of course, not equivalent to precision 
lathes. Yet the work had been highly satisfactory. 
He then gave a résumé of the paper which we reprint 
in full on page 95. 

‘The discussion was opened by Mr. E. M. Eden, of 
the National Physical Laboratory, who showed a 
large number of slides of machines that are used at, 
the laboratory for gauge-making purposes. The 
method adopted at Paddington, of altering the change 
wheels in the lathes to correct a very small error in the 
pitch of the lead screw, he did not think anyone else 
was using. With regard to the work of the National 
Physical Laboratory, the policy of the gauge measur: 
ing staff in measuring these large quantities of gauges 
was to put those that were right on one side, and those 
that were wrong on the other. When, however, it 
became necessary to inform the makers of the extent 
of the error, the large amount of work involved 
quickly led to the introduction of very rapid methods 
of measuring, many of which were of value to the 
manufacturers themselves as well as to the Laboratory. 
In addition to pointing out the extent of the errors in 
gauges to the manufacturers, it was the custom to 
welcome manufacturers to the Laboratory to have 
things explained, and in this way the Laboratory had 
been of particular use to manufacturers in the early 
days in assisting them to get their lead screws correct, 
the general method being that the manufacturer made 
a trial screw on his lathe and sent it up. A report 
was written on its accuracy, and methods suggested for 
improving it. The two curves —Figs. 2 and 3, page 96 
were examples of what had been done in that way, 
these curves being taken from the National Physical 
Laboratory’s report of November, 1915, on a screw 
from Paddington, which had the errors shown in the 
first diagram, whilst the second diagram was taken 
from a report of April 4th, the great improvement 
between the two being noteworthy, and being obtained 
by methods of altering the ball thrust bearing which 
the Laboratory recommended. Fig. 4 of the paper 
illustrated an arrangement introduced in the 
autumn of 1915 for measuring the core and effective 
diameter of screws. The ordinary method previously 
employed for measuring core diameter was by means 
of three little vees, but in practice it was found 
difficult to manipulate. 

Mr. Eden then showed a number of slides of various 
measuring machines. In several of them the micro 
meter was shown fixed, and previded with an indicator 
to enable more accurate measurements to be made, on 
the lines of Fig. 4 in the paper. In one such instru 
ment a little mirror is caused to tip by the action of a 
plunger, and the spot of light from a pocket lamp 
sends its image on to the screen with a magnification 
of 1000 to 1. Since the introduetion of this machine, 
however, it had been found, said Mr. Eden, that 
observers were so expert in the sense of touch with an 
ordinary micrometer that it was not thought worth 
while to use it. 

Coming to the question of the projection of screw 
prints by optical means, Mr. Eden said the projection 
method was introduced at the laboratory about « 
year ago, and had been used ever since. Many people 
considered it difficult, if not impossible, to project 
the image of a screw on to a screen with any accuracy, 
on account of the distortion, but that was not the case. 
The image of the screw was not projected on to # 
screen but on to a previously drawn diagram. It 
was then adjusted to the diagram and the errors 
observed. To do that, however, the magnification 
of the whole arrangement had to be fixed at some 
definite ratio, and a standard magnification of 50 
meant that one thousandth of an inch was }in., and 
the loss could .be measured to half a thousandth or 
less. In starting on this projection problem there 
were many difficulties, because it was not known 
what sort of lenses were required, there being no lens 
designed specially for the purpose. Fortunately, 
the distortion problem was not very great, but he had 
not been able to do any good with cheap lenses. A 
lens like the Dallmeyer, however, jin. diameter, 
would give with a parallel beam a picture on the wall 
about 2ft. lin. diameter. That, in general, would show 
distortion, but if it were a good lens there was a 
central portion which was free from distortion, and, 
by taking a small enough area, the distortion could 
be got rid of. 

At this point the President asked 
complete his remarks in writing. 

Mr. W. H. Booth commented on the manner in 
which men, who had nothing to do with gauge rnaking, 
had risen to the occasion during the past two years. 
The technical institutions had done exceedingly well 
in this connection. No one could make a gauge 
accurately unless he had an accurate lead screw, and 
at the National Physical. Laboratory there was a 
large lead screw made specially for the purpose. 
Every manufacturer should have an accurate lead 
screw, and he would like to hear in the near future 
that the National Physical Laboratory could under- 
take to provide such screws for manufacturers. 
The cost need not be very great, and the manufac- 
turer, by selling with a Kew certificate, would soon 
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get back the cost. If something of this sort had been 
done twenty years ago we should not have been in the 
position we were to-day, 

Mr. P. A. Bentley asked whether the method of 
lapping used was a secret. 

Mr. Tunnicliffe said a cast iron lap with emery 
powder and oil was used. The amount of lapping 
depended upon the part of the gauge that required 
it, whether it was effective diameter, core diameter, 
or periodic error. 

Mr. Birchington asked what would be the correct 
method of lapping a cylindrical gauge. 

Mr. Tunnicliffe replied that a cast iron lap should 
he used. 

Mr. Bentley suggested that better methods of 
lapping to the one mentioned by the authors could 
he adopted. 

Mr. H. Ade Clark said he could not discuss the 
paper because he was not engaged in screw gauge 
inaking. Speaking, however, of plug and ring 
yauges, he showed an apparatus designed to facilitate 
measurements during the actual rhaking of a cylin- 
drical gauge, which was turned, ground and perhaps 
lapped. If they were allowed, the workmen con- 
tantly used a micrometer, with the result that it 
was soon damaged. The development which he now 
mentioned could be treated as an auxiliary measuring 
appliance. The practice was to set up the micro- 
meter to the dimensions required in the ring gauge, 
and then use a little lever indicator which had a pair 
of ball points. This magnified the actual measure- 
ment which was gauged between the micrometer 
pointy, and was transferred on to the work to see 
whether the indication on the indicator was the same 
as the micrometer. If necessary a standard check 
gauge could be used in addition, but he had found the 
indicator could be used without master gauges in a 
very large number of cases. He had recently made 
twenty-five cylindrical gauges 2in. diameter and 2in. 
long, but he did not make a single plug. The indi- 
cator was purely a shop instrument, and it certainly 
saved the instrument with which the actual measuring 
had to be done. It had a little pointer on a scale, 
and two hardened steel ball points, one of which was 
fixed to the gauge, and the other to a lever which 
multiplied the motion. It did not matter what the 
multiplication was because the indicator was set 
between the two pointers, and the reading on 
the gauge was transferred to the grinder. In this 
way it was found that a very considerable degree of 
accuracy could be obtained without constantly using 
the micrometer or measuring instrument, and without 
going to the trouble of making a large number of 
plugs or check gauges or leading up gauges. The 
same thing could be used in a different form for gap 
gauges and also for external gauges. 

Dr. Garnett also expressed admiration at the 
manner in which men with no previous experience 
had come forward unexpectedly, and developed a 
talent for this accurate work. More than 100,000 
gauges had been made in technical institutions in 
England alone during the past eighteen months. 
Dealing with one or two technical points, he suggested 
that the apparatus exhibited by the authors for 
ineasuring the pitch of screws would be better if the 
bottom bar to which the clamps are fixed were 
rectangular, say, 2$in. deep by }in. wide, instead of 
being circular. The effect of fixing the clamp by the 
set screw on the circular bar was to give a slight cant 
to the clamp, which might strain the sliding bar, and 
cause unnecessary friction. That would be prevented 
if the clamps were fixed on a rectangular bar. He 
was interested, and immensely pleased, with the 
apparatus described in the paper for producing the 
reversing motion for lapping the screw threads. It 
was an adaptation of the bicycle free wheel, and to 
see the motor making half a dozen turns in one 
direction and then half a dozen in the other while the 
chains were always running in the same direction 
was rather puzzling. He discussed the question 
whether the lapping arrangement would produce an 
accurate thread when the periodic error was an exact 
turn of the thread, or when the periodic error appeared 
for an integral number of times in one turn. 

Mr. Cooke, replying to the discussion, said he would 
like to consider the question raised by Dr. Garnett as 
to the lap and the integral number of turns, before he 
expressed an opinion upon it. In lapping the object 
was to get high speed. He was working at 300 to 400 
revolutions of the motor, and he hoped to increase it. 
What was wanted was that the speed should be high 
and the period short. With regard to the projection 
method, he got 166 magnifications only 5ft. away 
from the workshop table, so that the projection could 
he accessible to the workman. The gauge was simply 
put into a chuck and the shape projected upon the 
screen, and in that way the man could always keep 
the same shape right and work to it. If any part 
seemed out of shape it was lapped down. A good 
many difficulties had been got over by hardening, and 
the finishing operation of lapping which he adopted 
worked easier with a hardened screw than with a 
soft one. 

Mr, Tunnicliffe replied briefly on the question of 
lapping. 

Mr. W. G. Gow, who also replied briefly, said a 
point of special interest arose with regard to the 
hardening of gauges. The results of tests showed 
that the effect of hardening was to increase the pitch 
by about eight ten-thousandths of an inch, but it was 





quite easy to allow for that by cutting the screw just 
short in pitch, and applying the same heat treatment 
as that applied to the trial screw. At the same time 
the problem of hardening gauges was not [so simple 
as was suggested by that example. In hardening 
screw gauges one part might come up more than 
another ; the diameter, for instance, might be very 
much greater at one part than it was at another, and 
in some cases it had been found that the size went 
down. In some recent experiments carried out by 
Mr. Tunnicliffe upon the hardening of gauges it was 
found that the threads at the end of the gauge were 
larger in diameter after hardening, and the diameter 
at the centre was smaller than the size before hard- 
ening. In one gauge the diameter of the screw at 
the plain end increased in size by ten thousandths 
of an inch, and the diameter at the other end increased 
by seven thousandths, whilst the diameter at the 
centre went down by three thousandths. ‘The con- 
clusion was come to that probably the extra cooling 
surface offered by the end of the gauge in the neigh- 
bourhood of the outside threads caused a greater rate 
of cooling at the temperature of recalescence of the 
steel than at the centre of the gauge. In order to 
test that point another gauge was taken, and, after 
covering up the ends to prevent them coming into 
contact with the cooling medium, it was found that 
the diameters of the screw threads over the whole 
length of the gauge were practically constant. A 
number of satisfactory hardened gauges had been 
produced, and, although there was much to be done 
in this part of the work, they felt that if the time 
should come when they were ordered to produce 
hardened gauges, they would be able to overcome the 
difficulties. 

The President, at the close of the meeting, 
announced that the paper was to be read at Leeds 
on January 24th and at Birmingham on the 25th. 








CATALOGUES FOR SOUTH AMERICA. 


(By our ex-Commissioner in Latin-America.) 

Wir the growing dearness and scarcity of paper 
there would appear to be a disposition upon the part 
of manufacturers of specialities to curtail their 
expenditure upon the printing of catalogues. Such 
parsimony—it cannot by any stretch of courtesy be 
regarded as ‘‘ economy ’’-—is a fatal policy. Espe- 
cially is this the case in reference to business with the 
Latin-American countries, where the spirit of adver- 
tisement is not only understood but demanded. 
Instead of diminishing their printed output, never 
at any time excessive, British manufacturers should 
crowd on all sail possible at this particular time, when 
the position is comparatively clear on account of the 
embarrassment of our keenest rivals—the Germans. 
That business is reviving, slowly but surely, in South 
and Central America is a fact ; even if there be found 
but little disposition among machinery houses to 
form new connections, the Republic’s stock of engi- 
neering requisites has fallen so low that renewal in 
most branches of the trade has become imperative. 
To quote the appropriate lines of the poet Hood : 

“ Well, something must be done ; 
The time is drawing nigh— 
To figure in the Catalogue, 
And woo the public eye.” 

Catalogue distribution in the Latin-American 
countries has for long years been a tradition. Com- 
peting nations like the North Americans, the Germans, 
the French and the Swiss, have brought the printing 
of their price lists and booklets to a degree of perfec- 
tion attaining almost to high art.. No outlay in this 
direction is considered as wasted—nor, indeed, can 
it be—for if only a small percentage of the printed 
matter thus distributed takes root, the results must 
be immeasurably higher than the super-cautious 
suppose. 

It need not be emphasised that a catalogue for 
circulation in the South and Central American States 
must be in Spanish or Portuguese, and the figures 
and measurements calculated in decimals—preferably 
in the coinage of the particular country which it is 
desired to reach—‘ bolivianos”’ for Bolivia; gold 
pésos for Chile ; “‘ colones ”’ for Costa Rica ; ‘‘ sucres ”’ 
for Ecuador, &c. &c. Moreover, the enterprising manu- 
facturer, who really wishes to attract the attention 
and excite the interest of possible customers, will en- 
deavour to convert his English prices, shown in pounds 
sterling, into the money of the State at the current 
exchange rate of the time. We all know that this rate 
varies from day to day, but never so violently that it 
is not possible for the would-be purchaser to arrive 
at some useful and approximate idea of what he will 
have to spend. Having, for example, ascertained 
that the “ boliviana ”’ is worth about 18d.; the Chilian 
gold péso about the same; and the Costa Rica 
“colone’’ about 2s.—the par value is 1.00 dol. 
U.S.A., or, say, 4s. 2d. in English money—it becomes 
a simple matter of mathematical calculation to arrive 
at the prices to be quoted in the catalogue. Care will, 
of course, be taken by the manufacturer to set forth 
in the margin of his price list that bills of exchange 
are to be calculated in gold—not paper—even in 
those countries where the basis of the monetary 
system is the gold standard, but the actual currency 
of the Government—as in Argentina—is notes. Any 
banker or money changer will set right a doubting 
or ignorant manufacturer desiring to trade in Latin- 





American countries. The big institutions of 
Lombard-street, and provincial houses of a similar 
standing, are in daily touch with Latin-American 
exchange rates, and are quite approachable. 

The best test of the value of appropriately compiled 
and attractive catalogues dealing with engineering 
specialities was afforded at the Centennial Exhibition 
held at Buenos Aires in 1910-11. It may be remem- 
bered that this journal, in the course of a series of 
articles relating to the Exhibition, commented upon 
the excellent impression that. had been created by 
the catalogues from the United States, Germany, 
and, in a few instances, from England. Even if it 
be granted that a large proportion of those cata- 
logues found their way into profitless hands—numer 
ous women and children visitors, attracted by the 
illuminated covers and the fine engravings, carried 
away to their homes many thousands of the publica- 
tions—the copies that were distributed among and 
perused by genuine purchasers and users must have 
amply repaid the firms who supplied them. On the 
other hand, it is known that substantial sales of 
articles described in the catalogues took place during 
the Exhibition, materially assisted, of course, by the 
actual presence of specimens and samples on the 
stands. In fact, among the many British exhibitors 
at this memorable industrial show not one had any 
reason to regret having entered. From the large 
number of entirely spontaneous expressions of satis- 
faction that were addressed to the late Mr. C. E. 
Akers, the British Trade Commissioner, it became 
clear that the British section—which at one time was 
threatened with disaster and even withdrawal—had 
been one of the most successful. In this success the 
different descriptive catalogues on view played an 
important part ; such publications must, indeed, play 
such a part in connection with all aspects of the engi- 
neering trade. The South Americans appreciate a 
fuller description of a machine or an apparatus than 
can be possibly afforded in a letter. They do not at 
all mind wading through columns of figures or exam- 
ining pages of tasteful illustrations, where there is any 
question of their interests being concerned. 

A certain manufacturer of motor cars found that, 
his handsome catalogues, within a few months of their 
issue, brought him a round dozen of orders without, 
in this case, any personal solicitation whatever being 
necessary. The great attraction of his catalogues 
was the illustrations. The machine complete, and 
the machine shown in sections, running upon good 
roads and upon bad ones, the chassis without the 
body, and the body without the chassis, were accu- 
rately depicted, while upon other pages every part 
of the machine, from the most to the least important, 
was separately illustrated, and its particular functions 
clearly explained. In a word, this catalogue formed 
a singularly interesting and useful little text-book 
of a modern motor car, while its not Jeast useful 
feature was a list of all spare parts—illustrated— 
with a code word for each, setting forth where they 
could be quickly obtained, and at what price, through- 
out the Argentine Republic. 

It would pay British manufacturers to give more 
attention to the preparation of handsome trade 
catalogues, especially destined for the Latin-American 
markets, be it in motor cars, engineering specialities, 
constructional material or other manufactures. Much 
thought should be put into the compilation ; only the 
best paper and ink should be used ; and the greatest 
care should be taken to supply every information that 
a prospective purchaser could require. It is useless 
to state, for instance, as I have seen done, “ prices 
upon application.” Few will respond to that invita- 
tion. The buyer wants to have all such information 
at the time of his first investigation ; a long, and 
perhaps profitless, correspondence is not to his liking. 
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PORTISHEAD DOCK PUMPING MACHINERY. 


\ PUMPING plant possessing some unusual features 
has lately been installed at the Portishead Dock, Bristol. 
The normal level of water in the Portishead Dock is 
2sft. above the Old Cumberland Basin—O.C.B.—~( Bristol) 
Datum which 7.58ft. below Ordnance Datum, and 
as the ordinary high-water neap tides are only 20ft. 
0.C.B. provision has to be made for pumping water 


is 


inte the dock, to make up for loss of water in locking 
vessels in and out, and for leakage through the lock 
gates, &c. For some years past this has been done 


by steam-driven centrifugal pumps. This steam plant 
bemg in a bad state of repair, it was decided to replace 
it by an oil-driven plant, and the contract was awarded. 
in Competition, to Blackstone and Co., Limited, of Stam 
ford and London. 

The suction piping arrangements for the old plant were 
not quite of the best, and in order to get a good run of water 
inte the pumps it was decided to install the new plant on 
top of the sea wall, which is 37ft. high. The vibration 
had therefore to be very carefully considered. The new 
plant consists of two double-cylinder * Blackstone ”’ 
horizontal crude oil engines, each of 120 brake horse 
power direct coupled to 24in. “Gwynne” centrifugal 
pumps. The guaranteed average discharge of each pump 
was 1650 cubic feet per minute. 

The pumps are ordinarily only required to work on 
neap tides or low spring tides and through the high-water 
period of these tides. High spring tides are high enough 
to fill the dock. Pumping commences when the level of 
the tide is 10ft. above O.C.B. Datum level, and continues 
until the tide again falls to the same level. This period 
covers about 53 hours pumping. The usual level of the 
water in the dock at which pumping for the time ceases 
is 3Oft. 0.C.B. Datum, making the normel lift 
2Oft. 

As stated above, the pumping machinery is carried on 
the existing dock wall, which was cut into for a depth of 


above 


lift.. long enough for the engine-room, which is 37ft. 
long. The thickness of the wall here is about 12ft. 6in., 
just wide enough to accommodate the engines. This is 
shown on the sectional drawing given herewith. <A ferro 


concrete building was here constructed, with two bays, each 
accommodating one of the main pumps. From this 
drawing it will also be seen that the pumps hang over 
from the engine-room, the suction pipes dropping nearly 
straight down into the sea, and being protected at the 
lower end by a grating, not shown. Sluice valves are 
fitted on the delivery side of the pump near the right-angled 
bend, and are pneumatically operated. These valves are by 
Messrs. Blakeborough and Company, Brighouse. The 24in. 
delivery prpes from the pumps are carried across the engine 
room overhead, and outside the engine-room are connected 
by a breeches pipe to a 42in. pipe line discharging about 
200ft. away. 

The plan drawing given in our Supplement shows 
the layout of the plant. The main engines are coupled 
to the pumps by a flexible coupling. These engines, 
running at a high speed of 205 revolutions per minute, 
are of Messrs. Blackstone and Company's well-known 
make running on the heaviest kind of fuel oil. 
They were, we are informed, guaranteed to run 
on the heaviest grade of Mexican fuel oil of a specific 
gravity of .950, and we understand the makers are 
now recommending this cheap fuel for their crude 
oil engines. The guaranteed consumption of this fuel 
on the working load was .510 1b. per brake horse-power 


for 


so 


per hour, and the test figures came out considerably 
lower. These engines have already been described 


in the pages of THE ENGINEER, see our issue of April 23rd, 
1915. An outstanding feature is, that they operate on 
the low compression pressure of 150 Ib. per square inch, 
and yet are capable of running for long periods without 
the necessity of stoppage for cleaning. This is largely 
due. Messrs. Blackstone explain, to their patented 
dual spray device which aims at as perfect combustion 
as possible, with low consumption and a clean exhaust. 
In the spray valve box are two needle valyes, one delivering 
the main spray direct into the working cylinder. The 


sO 


function of the other, the ignition spray valve, is to admit 


a charge of fuel into the ignition bulb, where it is ignited 
and flashes out through a port to ignite the main charge. 
The quantity of fuel admitted to the valve is constant 
under all loads. so that the bulb maintains an equal 
temperature, and difficulties from varying loads are not 


engine readily responds from light 


The fuel is injected into the eylinder 


The 


experienced, 
load to full 


load. 









Copin 


Oia Wall 





«~~ GF --s% 


“THe ENGINEER” 


CROSS SECTION 


at the end of the compression stroke by compressed 
air ; the compressor, which is bolted to the engine cylinder, 


being worked from the engine crank shaft. This compressor 
Governing | 


is seen in the half-tone engravings on this page. 
is effected by varying the stroke of the pump, the governor 


doing this by raising or lowering a wedge-shaped tongue | 


between the pump head and the operating lever. The 
starting of the engines is effected by compressed air 
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stored in the usual bottles, and each unit of this plant 
can be got away under full load in ten minutes or both 
sets in fifteen minutes. 

Owing to the very thick nature of Mexican fuel oil, 
provision is made to warm it sufficiently for it to flow 
through the feed pipes. Part of the exhaust is therefore 
passed through the fuel storage tanks, and also through 
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the small filtering tanks. Water circulation is positive, 
and is provided by ‘‘ Rotoplunge’’ pumps, chain driven 
from the engine crank shaft, the circulating water bein 
| contained in tanks outside the building. 

In addition to the main engines, a small 4 brake horse- 
| power paraffin engine by the same makers is provided 
| for working the vacuum pump for exhausting the centri- 
' fugals, This engine is also provided with an air compressor 
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fur pumping the air necessary for operating the sluice 
valves, which work at 150 lb. pressure. It is also connected 
to the air bottles of the main engines, which can be re- 
charged should the air stored in them be inadvertently 
lost. The plant when in operation is singularly free 
from vibration. 

The whole of the work, with the exception of the ferro- 
concrete building, was carried out by Blackstone and Co., 
Limited, who inform us that the guaranteed output 
of the plant was well exceeded. 








OBITUARY. 


JAMES STIRLING. 

Wer have to record with much regret the death of 
Mr. James Stirling, which took place at Ashford in 
Kent, on the 12th inst. James Stirling was the fifth 
son of the Rev. Robert Stirling, D.D., minister of the 
parish of Galston, in the county of Ayr. He was 
born at Galston Manse on October 2nd, 1835, and he 
was, therefore, eighty-one years of age at the time of 
his death. He was delicate in his childhood and was 
educated at home until he was ten years of age. He 
was then sent to the parish school for some years, and 
subsequently received his final education privately. 

When about eighteen years of age, that is to say, 
in April, 1853, he was sent to the village millwright, 
where he was well trained in carpentry, housebuilding, 
wheelwright and millwright work of all kinds for 
two years. He then joined the service of the Glasgow 
and South-Western Railway Company in April, 1855, 
and began his engineering apprenticeship under his 
brother, Patrick, who was then the locomotive 
superintendent of that company. 

About a year after going to Glasgow, he was sent 
to Kilmarnock to assist in fitting up the machinery in 
the new railway works, where he went through all 
the departments, fitting, turning, pattern-making and 
moulding, repairing old engines and building new 
ones. When out of his ‘time,’ he was made a 
chargeman, and was employed in that capacity for 
a time. He was then transferred to the drawing- 
office, where he received his experience as a 
draughtsman. 

With a view to varying his experience, he left 
Kilmarnock and went to Manchester, where he 
entered the service of Messrs. Sharp, Stewart and Co., 
us a working fitter. In this position he remained for 
about twelve months under the management of James 
Reid. A vacancy having then occurred in the 
drawing-oftice at Kilmarnock, he was offered the 
position of draughtsman, and accepting it, returned 
to the service of the Glasgow and South-Western 
Railway. He continued as draughtsman for about 
two years, and when Mr. John Montgomerie—-who 
was then works manager --was offered the position of 
locomotive superintendent of the Monklands Railway, 
Stirling was transferred to the shops as works 
manager, which position he held till 1866. © When his 
brother Patrick was offered the position of locomotive 
superintendent of the Great Northern Railway, the 
directors of the Glasgow and South-Western Railway 
appointed him as successor to his brother as locomotive 
superintendent, which position he occupied till 1878. 

During his service as locomotive, carriage and 
wagon superintendent, he introduced a more powerful 
class of passenger engine with 6ft. 6in. coupled 
wheels and 18in. by 24in. cylinders. When the 
proposal to run trains in direct connection with the 
Midland Railway came up he built a still more 
powerful class of engine with 7ft. coupled wheels, 
a leading bogie and inside cylinders, 18in. by 26in., 
with the valves between them. He was the first 
locomotive engineer to introduce this design or 
combination, which was for many years the standard 
design for express passenger work in Great Britain. 
No. 6 was the first engine built to this design, in July, 
1873. 

In May, 1874, he introduced his steam reversing 
year for locomotives, which was very successful and 
much liked by all the drivers on the Glasgow and 
South-Western Railway. 

In 1868 he designed a composite railway carriage 
No. 19—to run between Glasgow and London. It 
consisted of a luggage compartment in the centre, 
a first-class compartment on each side, a second at 
one end and a third at the other. When it was 
nearly completed, it occurred to the designer that it 
would be a great comfort to the third-class passengers 
if a thin hair cushion was put upon the seat. This 
was done and the carriage put into traffic. After 
running about a month, the order came from head- 
quarters to take this unheard of luxury out of the 
third-class compartment, and Mr. Stirling most 
reluctantly did so, and restored the plain board seat 
that was in fashion in these days. He very soon, 
however, repeated the experiment, with the result 
that the carriages were accepted with the cushions. 
Mr. Stirling was thus the first in Great Britain to 
attempt to make the third-class passengers com- 
fortable by giving them something soft to sit upon. 

In March, 1878, the position of locomotive engineer 
on the South-Eastern Railway was offered to him, 
und having accepted the post, he joined the service 
of that company in July, 1878. During the period 
he was with the South-Eastern Railway, many 
‘mprovements in the locomotive power on the 
railway were introduced by him, among which may 





be mentioned the steam reversing gear, which had 
been so successful on the Glasgow and South-Western 
Railway. Nearly all the engines on the South- 
Eastern and Chatham Railway are, we believe, now 
fitted with that appliance. He also built a large 
number of locomotives of varisus types. Among 
these may be mentioned 117 large express engines of 
the 4-4-0 type, which had 7ft. wheels and 19in. by 
26in. cylinders. He was, we believe, the first engi- 
neer to use 19in. cylinders with the valves between 
them. 

Mr. Stirling retired from the South-Eastern Railway 
in 1898, when the amalgamation of the South-Eastern 
Railway and London, Chatham and Dover Railway 
took place. 

When in Kilmarnock he was hon. secretary to the 
Scotch Locomotive Railway Engineers’ Association, 
and when he removed to England, on the formation 
of the Association of Locomotive Engineers of Great 
Britain and Ireland, he was appointed hon. secretary, 
a position which he filled with much ability, and only 
vacated when he retired from the South-Eastern 
Railway in 1898. He was a member of the Institution 
of Civil Engineers, a member of the Institution of 
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Mechanical Engineers, and a Justice of the Peace for 





JAMES STIRLING 


Kent. His death took- place at ‘‘ Doon,” Ashford, 


Kent, on Friday morning, January 12th. 
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Germany's Economic Position and Enaland’s Com- 


mercial and Industrial Policy after the War. By 

G. B. Drssrer. Published for the Central 

Committee for National Patriotic Organisations 

by William Heinemann. London, 1916. 

It is a mistake to suppose that politicians make 
politics. The politician is generally a person of 
lower intelligence who carries out the instructions 
of the people. Hence we are neither right in praising 
Parliament for what it achieves, nor in blaming it 
for what it fails to do. It is merely the tongue and 
hands of the people, and as well might we reproach 
our tongues for lying or our hands for stealing as 
charge government with incompetence. We, the 
people, the brain of whatever is done, are responsible 
for the doing or the failure to do. This being 
admitted, and it will not be, for few people take the 
trouble to read Buckle nowadays, the importance 
of rightly informing the public is manifest. Now 
the public is not, alas, an expert on economic matters, 
and it requires that its economic pabulum should 
be pre-digested for it. 

Something of this kind we imagine was the line of 
argument followed by the Central Committee for 
National Patriotic Organisations when it left the 
How and Why of the Hay-box, the Family Laundry, 
Fruit Sterilising, and similar subjects with which it 
has dealt hitherto, and asked Mr. Dibblee to handle 
one of the most vexed problems of the age. It 
accounts also for the character of the book.  ‘l'o 
have gone deeply into the intricacies of banking, of 
dumping, of cartels, and of company promotion as 
conducted in this country and in Germany, would 
have frightened away the very readers whom it is 
the object of the Committee to attract. Mr. Dibblee 
had, therefore, a clear course laid out for him. He 
was to handle all these, and a dozen other difficult 





subjects, in a way that could be understood by the 
people. Let us say at once he has succeeded. His 
little volume is lucid and therefore interesting. One 
begins at the beginning and reads it through to the 
end without weariness or mental overstrain. If 
it leaves us with the feeling that we are where 
we were, and that we do not know whether the 
British Economic system or the German Economic 
system is the better, that may on the whole be »# 
desirable state of mind. When the world is in flux 
it would be odd if economic thought alone had 
crystallised. By degrees nuclei will appear here and 
there, and around them a new intellectual fabric will 
accumulate. 

Did we attempt to follow Mr. Dibblee page by 
page, or even chapter by chapter, we should find 
ourselves led into a discussion of intolerable length 
We propose therefore to take here and there a few 
sentences which have attracted our attention, and tu 
put them before the reader in the hope that such 
samples may induce him to draw also from the source 
whence they are taken. 

Touching upon the financing of industries in the 
United Kingdom, our author remarks with justice 
that “‘ we fail in this country to take the deeper 
and what one may call the nobler risks. We have 
not any equivalent of the (German) very highly 
skilled staffs of technically equipped men who can 
weigh seriously and with expert knowledge a new 
industrial project calculated to give with certainty 
a 10 or 15 per cent. return on a vast amount of capital! 
; The financing of industry in this country 
is accidental, and it is slow. . . . We are the victims 
of a too perfect banking system.’ We are reminded 
by this passage of the famous witticism that the 
British Empire was acquired in a fit of absent-minded 
ness. Our banks have not laid themselves out to foste: 
industries, and it is only by the merest chance that our 
‘too perfect banking system,”’ by giving the country 
an unequalled financial stability, has quite indirect], 
helped to put trade on a firm basis. If it has done 
what it has done in a fit of absent-mindedness what 
might it not have done, what may it not yet do, by 
taking thought ? Mr. Dibblee alludes to Professor 
Millioud’s opinion that the German financial position, 
as a result of its banking methods, was rotten to the 
core, but with that he is not for the moment concerned. 
He wishes only “ to state that forthe rapid expansion 
of industry, and industry on a large scale, yielding. 
solid returns . . . the German system, as encouraged 


by the great banks, was far superior to ours.” It 
will be noticed that he leaves the reader to 
decide between the advantages of encouraging 


industry by the German method and the danger of 
courting the financial ruin to which, according to 
Millioud, it leads. 

Having, on this question, thrown his weight into 
one opinion or the other, the reader, a few pages 
further on, will find himself called upon again to make 
a similar exertion on a very different subject. The 
question is now the influence of quantities of highly 
trained men on the development of an industry. 
Let us remember in reading the passage the complaints 
about the miserable pittances paid to our young 


chemists. ‘‘ There were in Berlin,’ writes Mr. 
Dibblee concluding a _ personal anecdote, “‘ any 
number of young engineers ... ready to work 


incredibly long hours for what was little more than 
extra pocket money. This: lavish supply of highly 
educated young men has been the backbone of the 
prosperity of many German industries. ... A 
young German chemist will start life cheerfully at 
£70 or £80 a year, whereas his counterpart in England, 
after having undergone an expensive education, 
would be disappointed *’—he generally is—‘“if he 
did not get £300, and so on through various ranks 
of industry.” Note the decision which the reader 
is called upon to make; these mental exercises are 
good for him. Whether is it better to have an excess 
of underpaid and discontented young men—young 
German scientists, we may remind Mr. Dibblee were 
so discontented that they made a trade union of 
themselves—or to have a smaller number of better 
paid men? In other words, is the country better 
or worse off by making the profession of chemistry 
as miserably paid as that of teaching, or would it 
attract men of a better calibre—one first-class man is 
worth a hundred third-raters—by paying better for 
their services ? We are tempted here to take a 
passage from a later page in which Mr. Dibblee 
discusses licences for Naturalisation. ‘The connection 
will be obvious to the reader without comment. The 
question of the employment of Germans “in any 
capacity *’ is under consideration. ‘‘In this case 
there must be imposed a tax or charge payable by the 
employer, sufficient to make the wages or salary he is 
paying equivalent to the declared value of the labour 
as determined by current rates in this country, so 
that no warehouse in Manchester or Liverpool may 
be able to employ a German at 17s. 6d. a week unless 
a tax is paid equivalent to at least 17s. 6d., bringing 
him up to the level of the 35s. clerk whose place he 
is taking.” This is an anti-dumping clause applied 
to cheap foreign intellect. We are justified in hoping 
that if Mr. Dibblee puts the value of clerks at £91 
a year, he does not desire to see young scientists 
valued at only £75 in this country. 

Harking back for one moment, but skipping many 
interesting passages, we take the following sentence, 
and leave it to the digestion of the reader, “If it 
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comes to retaliation in future against Germany or any 
neutral who may favour Germany, no more con- 
venient weapon can be found than the restriction 
of the export to hostile outsiders of the great natural 
resources of the British Empire.’ That is a proposal 
which consorts with the dignity and proclaims the 
magnificent independence of the Empire, but it 
involves economic problems of the most intricate 
nature. 

We must allow ourselves but two more quotations. 
Our author, discussing ‘‘ The Higher Forms of Organi- 
sation in Industry,” touches upon the industrial 
struggle of the future, and ends the section with this 
excellent reflection. ‘“‘To meet the severe competi- 
tion which will result, will be the greatest economic 
peril that this country has ever had to face, and I 
see no effective counter to it except the education 
of the middle and richer classes to a higher apprecia- 
tion of their duty, to the cultivation of a firmer will, 
and, above all, to the devotion of their whole energies 
to securing efficiency in themselves and in those who 
work under them.” That sentence sums up indeed 
the whole duty of industrial man. 

Our last quotation shall be the last words in the 
book. “The conduct of a great war necessarily 
cuts across the economic organisation of the countries 
which are engaged in it, and war conditions will, to 
some extent, prevail during the period of recovery, 
but the sooner we allow our civilisation to come once 
more under the laws which govern economic organisa- 
tion, the less we shall suffer for it in the end.” 

We trust we may have given in this brief review 
sufficient indication of the contents of a little work 
which can be read with ease and interest by even 
the least experienced in economics to tempt many to 
study Mr. Dibblee’s pages. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE PREMIUM SYSTEM. 


Str, Seeing the question of output will occupy a prominent 
pc sition in relation to competition, the exposition of experiences 
gained with something like twenty-four years’ use of the 
premium system may prove useful. After six years’ working 
of this sytem I took the opportunity of giving a description 
in the American Machinist of December 7th, 1899. I was 
also asked to allow this to be published in a German publication, 
and considerable correspondence ensued, so that it is quite 
evident that the premium system has been seriously studied 
by engineers for the last twenty-five years, with more or less 
success, both here and in other countries. My experience 
with workmen has been that if you devise something that is 
not easily understandable he becomes suspicious, and you 
may not get results. Our reasons for adopting the Premium 
Plan of paying for labour was totally different to the various 
reasons published by the various writers on this subject. 

We had a number of men specialised on a certain class of 
work, earning good wages on a piecework basis; but as is so 
often the case, good wages were their ruin. Business was 
being held up until these men would condescend to come and 
work. We therefore were compelled to look about fcr some 
better method. A strike ensued, and we put an end to piece- 
work for ever. We had some hazy idea of a premium being 
paid for what was saved on a fixed price for the work to be 
done. 

The system evolved was that we would fix a “ reference price” 
to every unit of work, and what the workman showed in profit 
on that price should be equally divided between the workman 
and thefirm. We had proper reference sheets printed, and when 
work was given out to the man the sheet was given with it, 
with the specification of the work to be done clearly stated, 
and the amount of the complete job. Thus the man saw what 
he had to do, and the amount stated gave him the time limit, 
so that he had only to look at his wages table to see when he 
had to get the job done to earn so much premium. No dis- 
tinction was made for workmen on varying rates of pay, so 
that if a man on, say, 4s. per week less was capable of the work, 
and did it in the same time as the higher-rated man, then he 
earned more premium, and gave positive proof of his ability. 
One great advantage of the system is that it shows the manage- 
ment the capsbilties of the different men and their value in 
relation to their pay rating. 

If a man is always earning premium, and he asks to have an 
advance made in h‘s wage rate, there is no just cause why it 
should be withheld, seeing if his rating is higher his premium 
will work out at a less figure, but the man will feel he has gained 
something. It is probable that he has; at any rate. his 
* status ” is higher, and business pecple place a value on that. 
This system will also bring out suggestions for detail alterations, 
and special tools and jigs, and methods that will shorten time, 
thus increasing the workman’s premium, the cost of these 
suggestions being paid for out of the firm’s share of the saving 
effected, after which the firm get the added advantage. 

It must be borne in mind that you cannot adopt this system 
und let the works manage themselves. To carry it on success- 
fully it entails on the staff a state of efficiency that does not 
always obtain. Each department must be in balance with 
the others, and workmen must have their work properly 
prepared and delivered, otherwise the men will be dissatisfied 
with the bargain, and will probably try to make good by other 
means. 

The question of rate fixing requires careful handling, because 
it is most important that the firm should keep faith with its 
workmen. It pays best in the end. If the rate fixing is done 
ip a careful manner, it may mean cutting down prices, which 
will cause disaffection. In many cases it is possible to refer te 
the costing books, and note the various times the particular 
work has been performed in, and it is wise policy to base the 
Reference Price on the lowest. The foreman can always 
state it has been done in that time, and in nine cases out of ten 
the man will earn premium. Then it must not be expected 
that every man will earn premium. I have found in experience 
that a smart workman may earn 25 per cent. to 30 per cent. on his 
wages by premium, and another man will not earn premium 
on the same work, although his wage rating may be 4 little 
lower. The latter should not be taken to assume that the price 
is not high enough, but as an indication of the ability of the 
man. If the Reference Prices are so fixed that a smart work- 
man can earn more than the above amount of premium, it is 
quite evident that someone has missed his vocation. 

One deciding factor in rate fixing for machine work is to 
obtain the area in square inches and divide it by the number 
of inches that can be machined per hour. This divisor will 


vary according to the class and quality of work and the equip- 
ment. 





The two reference sheets A and B give an example of the two 
extremes that have come within_my experience, and | have 


Name of Firm 
REFKRENCE Work. 

LEICESTER. 

Order 5216 


Date Dec. 6th, 1916. 


Name L. Grorer No, 25 


Time Commenced 11.15 am. 


SPECIFICATION, 











Machining 12 spindle H D 85 = 60[-) 
of)’ 26 2.4 hours, 
2 ends screw cut 30 min, 
(Class A Price 2/3 each. 
—— ne 
Price of Work .. ../1/7/0/F. 8 M. 7. w. T.|/Total! Cost. 
Total Cost 1jo|s|3/s/o ow) i ss fitlols 
Re Sa 4 6 9] 
| | 
Half Profit as Bonus.. | 3 “ 


EXAMINED BY Abc, ForEMAN Def. 

It is important that reference work should be begun and finished with- 
out a break. 

Any break should be registered on the back of this sheet by the person 
in charge. 


Name of Firm 
REFERENCE WoRK. 
LEICESTER. 


Order ON 
Date Dec. 6th, 1916. 


Name W. Wrester 
Time Commenced 9.0 a.m. 


SPECIFICATION, 


Machining 6 Fly-wheels EE 26 1025[ 
1025(}" -- 90 11.38 hours, 
Class B Price 8/6 each, 


11/0 F. S. M. T. W. T.| Total. Cost. 





we 


Price of Work 





Total Cost 1/16 10 8 54/93/93] 9 94} st 1 16 [10 
| } 

ee ee er 14/2 | 

Halt Profit as Bonus. . eae! 








| 


EXAMINED ky Abe. FoREMAN Dei. 


It is important that reference work should be begun and finished with- 
out a break. 

Any break should be registered on the back of this sheet by the person 
in charge. 


found that five divisors cover all the different classes of work 
that have come through. Taking the first divisor of 25 square 
inches per hour, this has covered all high-class work, tinished 
in the lathe—that is, high-speed spindles and the small pulleys 
that must be “ absolutely right ’’—with an allowance of 15 
minutes for serew-cutting small ends; then, if the divisors are 
carried by steps to 40, 60, 80, and 100, the time can be obtained 
on a very large variety of work. Taking this system, the data 
obtained from the costing books and from careful, practical 
judgment, there should be no difficulty in arriving at close 
prices. I have found it good policy to let the workmen under- 
stand that prices are obtained in this manner, and to make no 
secret formula of it. It eliminates that tendency to exaggera- 
tion if you should think it advisable at any time to consult the 
wor . 

The great advantage of this system is, it leads men to be more 
methodical in their work, so that they will produce more work, 
earn more wages with no more labour, and the cost of production 
is lower. One firm I became acquainted with who adopted 
this system allowed 10 per cent. of the premium earned to the 
foreman, but they made the serious mistake of allowing the 
foreman to fix the Reference Prices. I am inclined to believe 
that it would be an improvement if a disinterested person had 
filled that duty. In this case some of the Reference Prices were 
100 per cent. too high. If care is not exercised in this respect 
@ firm may pay more for the amount of work done than it would 
on ordinary day pay with good management. The guiding 
principle should be that you take the cost of production on 
normal conditions, the man doing his full duty, honestly, and 
that shall be the Reference Price, of which half the profit made 
is the workman's bonus. Any deviation from that principle 
adds to the cost of production. 

The system here outlined was devised and managed by men 
brought up in the shop, and it has the great advantage of being 
easily understandable by the most illiterate man in the works. 
It is only when you come to the larger jobs with a number of 
workmen on varying rates of pay on the one job that he has to 
trust to others to work out his premium. 

[saac Ross, M.I. Mech. bk. 

Leicester, January 16th. 

|The system described by Mr. Koss is apparently the 
Halsey system, as modified by G. and J. Weir, Limited.— 
Ep. Tue E.} 


Sir,—In reference to the correspondence in your columns on 
the Weir and Rowan bonus systems, I very much doubt the 
wisdom of combining the two as suggested by Mr. Charles 
Barnes. The early part of the Rowan curve favours the 
workman, and rightly so, because it takes effect when the time 
has been set too low, and it then affords him the needed cor - 
pensation, just in the same way as the later part of the curve 
saves the employer from the consequences of errors on the high 
side. To deprive the workman of this compensatory effect 
and diminish his rate of bonus after 50 per cent. saving has been 
made would tend to discourage the whole-hearted acceptance of 
the system which is so desirable. Guy B, Petter. 

Yeovil, January 17th. 

[We agree heartily with Mr. Petter.—Ep. THE F.] 


DEMOBILISATION PROBLEMS. 

Sir,-The greater proportion of your readers will no doubt 
have learned from the daily papers of the meeting which is to 
be held to-day in Birmingham, under the chairmanship of the 
Director-General of Nationa! Service, to consider — towards 
the formation of a National Alliance of Employers and Employed, 
to deal with the problems attending the demobilisation of our 
armies and munition workers on the conclusion of the war. 
Resolutions relating to the organisation of plans will be 
submitted. 

The magnitude of the problem may be gauged from the state- 
ment in the Daily News that from six to eight millions cf workers 
in Government service will then be turned off to find as myer! 
in the usual channels of private enterprise. The broken links 
with foreign markets will have to be renewed, and capital in 
plant and money again brought in communication with labour : 
and the nation witl save huge sums by every day that this end 





can be hastened. ‘lhere is urgent need that all possible con 

sideration shall be given to this problem, and perhaps it would 
not be altogether unnecessary to point two or three requirements 
essential in any solution. 

(1) Clearly every man s special experience and aptitude must 
be utilised where it is most advantageous to the general effort , 
and to this end a classified register of dishanded labour must 
be cx ed and maintained, and 

(2) As @ man may not find in his own locality——Bristol—-an 
opportunity of suitable work, while in Newcastle there may be 
a searcity of his class of labour, the register in each locality 
must contain particulars of every considerable town, compiled 
by co-ordinated methods, and this amounts to a classified register 
of labour waiting employment accessible to inspection throughout 
the kingdom. 

(3) If in contriving a plan it is possible to hit upon one which 
by expansion and development may become a permanent 
feature of our National Labour Department, newly created 
from the Board of Trade, it would be well worth our while to 
keep that aim within the scope of our present considerations. 

In collecting the data of the register much time could be 
saved by making the forms on which they were collected indicate 
by variations of colour, size, &c., many particulars at sight, and 
a sorting could quickly be made into industries, trades, &c., 
leaving name, ives and age, &e., till composing for the 
printer. 

Much criticism of the Employn ent Exchanges has lately 
appeared in the Sunday Times, the Spectator, and your own 
« Random Reflections,” and evidently considerable modifications 
of them will be necessary if they are to grapple successfully 
with the coming problems. An opportunity of trying, on a 
small scale, some such schere presents itself in the calling 
voluntary (and impressed) labour from non-essential trades 
to trades essential to carry on the war, which task Mr. 
Chamberlain is now dealing with. Readers of this journal who 
are sufficiently interested in this problem may refer for more 
detailed suggestions to an article ‘*‘A National Gazette of 
Unemployed,” which appeared in 5 our issue of August Ist, 1913, 

January 17th. THe WRITER OF THAT ARTICLE. 





PERMANENT INDUSTRIAL EXHIBITIONS. 


Sir,-— Not less important than the reorganisation and speediuy 
up of our industrial systerr at home in readiness for th. post-war 
commercial campaign is the complete remodelling and extension 
of our official agencies overseas. 

Though there are numerous Government committees appointed 
to devise ways and means for financing overseas contracts, 
nothing has yet been done officially to reorganise and extend 
our Consular system and mu!tiply the number of his Majesty’ s 
Commissioners. We have far fewer trade commissioners than 
we should have, and those already engaged spend more time in 
compiling useless statistics than in actively extending British 
trade. The fault lies not so much with the men as with the 
system. 

The Associated Charabers of Commerce have receutly presented 
a report to the Government embodying recommendations for 
drastic reforms in these directions, but they do not appear to 
have considered the question of the establishment of permanent 
Exhibitions of British Manufactures abroad. In our judgment, 
any scheme of reorganisation that fails to provide these institu- 
tions in the great foreign and colonial buying centres will lack 
the chief essential to success. It cannot be too strongly im 
pressed upon the Government and the British manufacturer 
that the overseas buyer wants to see the qoods he is buying. 
That is half the battle’ For the rest, quote him figures in his 
own currency, at prices that include delivery at his nearest 
railway depét, with reasonable credit based upon the custom 
of the country, and no amount of competition that we are 
likely to meet, east or west, will seriously stand in the way of 
our highly organised workshops. 

The Board of Trade has recently issued thousands of invita- 
tions to overseas buyers to visit the great Trades Exhibition 
to be held here in the spring. This is, in itself, no small tribute 
to the * pulling power ” of the exhibition, but it is at the same 
time a confession of weakness. It would be infinitely better to 
take the exhibitions to the people overseas than to bring the 
people to the exhibitions. Permanent exhibitions to which 
overseas buyers can go every day are vastly superior to annual 
displays thousands of miles away to which not a thousandth 
part of the overseas buyers will ever come. 

Just before Mr. Asquith’s Government collapsed it wa- 
announced in the House of Commons that such exhibitions for 
the chief buying centres in Canada were “ under consideration,” 
but as nothing has since been heard of the proposal it has 
probably followed in the wake of the Government. 

We want these institutions all over the habitable globe, and 
if we can get them established, they will, in our judgment, do 
more to boost British trade and keep our machinery employed 
after the war than any other agency that we can put into 
the field. 

Such a scheme, if properly organised, would be largely self- 
supporting. Tens of thousands of British manufacturers who 
find it impossible to open and staff overseas branches would 
readily spend a few hundreds of pounds per annum for busine: 
spaces and trade representation in exhibitions in the world’s 
buying centres. The nearest approach to the idea that we 
know of is to be found in the Civic Industrial Bureau, organised 
by the Winnipeg Municipality, and the later developments of 
the Canadian manufacturers, who, we understand, are not only 
organising a permanent exhibition of their wares in London, 
but are arranging to run an exhibition train through France. 

Apparently, all we want here, as elsewhere, is a Government 
lead, and now that the more active spirits are in power let us 
hope that we may get it. 

Barimar Lorrep, 
C. W. Brerr, 
Managing Director and General Manager. 
London, January 17th. 


WATER TIGHT DOORS. 

Sir, -In your issue of the 15th ult., Messrs. Nisbet and Co., 
Limited, make an apology for a statement in the book * Eclipse 
or Empire?” recently published by them, describing the 
hydraulic water-tight bulkhead door system as of German origin. 

In the apology, Messrs. Nishet state ‘‘ that Messrs. J. Stone 
and Co., Limited, of Deptford, control, and have always con- 
trolled, the power system for closing water-tight doors, which 
they have so extensivel, supplied to first-class passenger 
vessels.” 

We have been in communication with Messrs. Nishet on the 
subject, but they clain that the words mean nothing more than 
that Messts. Stone control the system which they use. 

That this, however, is not the interpretation which most 
readers will plece upon the words is evidenced hy letters from 
friends drawing our attention to the matter. 

For twenty-two yeais we have been engaged on this work and 
are the original inventors of the hydraulic system of control ; 
and at the present moment are engaged in supplying to no les» 
than seven vessels our patent system over which Messrs. Stone 
have no control. 

As the words are liable to misinterpretation and are calculated 
to do us harm, we ask if you will be good enough to insert thix 
letter in your next issue, and oblige. 

BRUNTON BROTHERS, LIMITED. 


London, January 18th. Joun L. BRUNTON. 
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RAILWAY MATTERS. 





Oot of the 3500 persons employed on the Underground 
systems 550 are women. 

A FREIGHT conductor was awarded in 1914 the sum of 
45,000 dols. (say £9000) against the Baltimore and Ohio 
R.R. Company for personal injuries, and the verdict has 
now been sustained, It was contended that the man had 
had only six hours’ sleep in the 72 hours before his accident. 


ENGLISH and Scottish railway companies generally 
are doing well in the matter of the cultivation of waste 
lands by the side of the railway. The Cambrian has issued 
a public notice inviting applications from the public for 
the cultivation of suitable land inside railway fencings, 
free of rent charge. 

Suovutp the United States Supreme Court decide that 
the Adamson Eight Hour for Trackmen Act is constitu- 
tional, the companies, although they have not put the 
Act in force, will know what extra pay will be due to the 
men, as they have arranged for a record to be kept from 
January Ist of the wages of all the men affected by the 
Act, 

AccorDING to Railway News, some of the railway 
companies which have inside handles in the compartments 
of the passenger rolling stock are having the locks removed 
in order to compel passengers at night to raise the blinds 
and lower the window to get at the outside handle. 
Passengers will thus be sure that the train is at a station 
platform before they open the door. 

WE understand that, with a view to economy in paper 
and printing, and in order to assist the Post-office 
authorities, certain railway companies have decided to 
discontinue the practice of sending out a copy of their 


annual statement of accounts to every shareholder and | 
debenture holder, but will send one to any shareholder | 


or debenture holder who applies for it. 


THE Irish Railway Executive Committee has officially | 


announced that there is no foundation for the rumours 


which have been circulated to the effect that decisions | 


had already been arrived at involving the closing of 
stations and drastic withdrawals of passenger trains. 
All that has been done is to give effect to the desire of the 
Government to restrict all unnecessary and purely pleasure 
travel by railway. All exceptional passenger fares 
established on the Irish railways for the purpose of 
developing excursion and other pleasure traffic have there- 
fore been withdrawn. 


SERIOUS inconvenience was experienced in London on 
Monday morning last by frost having coated the con- 
ductor rails of the electrically worked railways with 
ice from }in. to jin. thick. 
ice is removed by running a steam engine with 


the line, but on this occasion the slippers would not | 
On some lines resource was had to steam | 
working, but on the majority of the lines relief was not | 


hite the ice. 


experienced until a thaw came between 9 and 10 a.m. 
This is the first time that frost has created such difficulties | 
since electric traction was introduced in London. 


At Caxton Hall, Westminster, at 2.30 p.m. to-morrow 
(Saturday) the address of the new president, Mr. A. D. 
Jones, Outdoor Locomotive Superintendent, South-Eastern 
and Chatham Railway, will be given to the Institution 
of Locomotive Engineers. It is a matter of melancholy 
interest to know that that. esteemed veteran in the loco- 


motive world, Mr. R. H. Burnett, of whom an obituary | 


notice appeared in our issue of December 22nd, was the 
senior vice-president of the Institution, and his nomination 
to the presidency was made at a meeting on December 9th, 
when Mr. Burnett made a delightful little speech in which 
he said that were he elected he would regard the honour 
as the crowning glory of his life. 

A circurar has been issued by the North-Eastern 
Railway Company as to utilising to the greatest possible 
extent the company’s spare land for the production of 
food. It is proposed to increase as far as possible the 


cultivation of the strips of land inside the company’s | 


fence. At present there are more than five thousand 


such garden plots, and it is hoped to increase this number. | 


‘Those who already have plots are asked to cultivate more, 
und those who have not in the past done anything in this 
direction may, it is hoped, see their way to help themselves 
und the nation by beginning to cultivate now. 
the requirements of the company’s servants have been 
inet, outsiders may have any land that is at disposal. 


ON Wednesday morning of last week a serious accid n& 


oceurred outside Paris in which ten men were killed and | 


thirty injured. According to Press advices a train of 
40 carriages, drawn by two engines, and filled with British 
soldiers returning from leave, was being shunted at Massy 
Palaiseau, when the rear portion, which had broken off 
owing to the failure of a coupling, ran into the first portion 
and two carriages were telescoped. Massy Palaiseau 
is on the Grande Ceinture, between Versailles and Guvissy, 
the junction of the Grande Ceinture with the Orleans 
system. Why the coupling broke and why the continuous 
brakes were not automatically applied when it did, we 
do not know. Possibly the vehicles were not ordinary 


in ordinary frosts this | 
a | 
string of coaches, provided with special slippers, over | 


After | 


NOTES AND MEMORANDA. 





THE ScientificA merican estimates the annual expenditure 
of the American people on automobilism at £340,000,000, 
of which amount petrol accounts for £68,000,000, based 
on an average of 50 gallons per car. 


THE thermo-siphon system of cooling motor car engines 
is becoming more and more popular in the United States, 
35 per cent of the 1917 models will have this systern of 
cooling. With regard to engine construction the en bloc 
system will be most general for units of four and six 
eylinders. 

ACCORDING to Professor Ernest Glynn, of Liverpool 
University, one cholera microbe, given a fair chance, 
becomes a colony of 1,600,000,000,000,000,000,000 in one 
day. We are not sure that we have correctly recorded 
the number of ciphers, but two or three one way or the 
other does not materially affect the Professor’s contention 
that with regard to preventive measures more attention 
must be devoted to the study of natural science. 


THREE new comets were discovered last year, one by 
Neujmin, at Simeis, on February 24th, one by Wolf, at 
Heidelberg, on April 27th, and the third by Metcalf, at 
Winchester, Mass.,U.S.A., on November 21st. The most 
interesting was Wolf's, which was picked up at greater 
distances from the sun and the earth than any previous 
comet. It was found about fourteen months before its 
perihelion passage, which will occur on June 16th next, 
when it may be visible by the naked eye. ; 


Tue minerals of New Brunswick, developed and 
undeveloped, cover a considerable range. They include 
an antimony deposit at Lake George, bituminous coal 
deposits, estimated to contain fifteen million tons ; iron, 
| gypsum, oil shales, manganese, graphite, tungsten, 
molybdenit., copper, lead, zinc, galena, barytes, infusorial 
| earth,'black, grey, and red granites, freestones, sandstones, 
and other minerals, which offer a very attractive field 
for investment. A discovery of a rich bed of galena ore 
was recently made at Maple Grove, York County. Two 
veins of 22ft. and 12ft respectively have been 
uncovered. 

AT a meeting of the Ontario Hydro-Electric Radial 
Railway Association, at Toronto, recently a resolution was 
passed calling on the Ontario Government to permit the 
| Hydro-Electrie Commission to expropriate the plant or 
| product of the Canadian Niagara Power Company and 
others developing power at the Falls. Sir Adam Beck 
stated that when the Chippawa development was completed 
energy will cost 7.5 dols. per horse-power year; he 
disagreed that Buffalo was being deprived of power, 
stating that the agitation was for the purpose of compelling 
the United States War Department to hand over an 
additional 4000 cubic feet per second of water from 
| Niagara River. 

BrazinG solder for brass is usually copper 50 per cent. 
and zinc 50 per cent. The alloy is made by melting the 
copper under charcoal and then adding the zinc, says the 
lronmonger. 
used, and this can be done in three ways. One plan is to 
pour the metal in a thin stream from an elevation into a 
tank of water. A second is to allow the metal to cool, 
and then just before it solidifies vigorously to stir it until 
it gets hard. This breaks it into grains, which are sieved, 
and the coarse particles remelted. Before using, the 
granulated solder must be cleaned in an acid dip. The 
mechanical means is to pour the alloy into ingots, then 
reheat and crush with a hammer. 





EXPERIMENTS have recently been conducted at the 
Lewis Institute in Chicago to determine the effectiveness 
of manure as a protective covering for freshly-laid concrete 
to prevent disastrous results in cold weather. In these 
tests slabs of concrete exposed to outdoor conditions were 

| covered with 2in., 4in., and 6in. of fresh manure obtained 
from 4 livery stable. The results proved that the 4in. and 
6in. layers had high protective qualities and were sufficient 
to afford the concrete a protection against a drop of 
25 or 26 deg. in temperature. The 4in. layer seemed to 
be as effective as the 6in., and appeared to be an ample 
protective covering against a temperature of 12 deg. Fah. 
| The manure was not allowed to come in direct contact 
| with the freshly laid concrete, but was kept clear by the 
insertion of building paper, or even newspaper between the 
concrete and covering. 


IN a recent article in our contemporary, the Canadian 
Engineer, it is pointed out that the principal causes for 
decay in building timbers fall, roughly, under the six 

| following heads: (1) Placing non-durable timber in moist, 
| ill-ventilated basements or enclosures beneath the first 
| floor, or laying sills in direct contact with the ground. 
| (2) Embedding girders and joists in brick or concrete 
| without boxing the ends. (3) Placing laminated flooring 
|in unheated buildings in a green or wt condition. 
| (4) Covering girders, posts, or laminated flooring with 
| plaster or similar coating before being thoroughly dried. 
| (5) General use of non-durable grades of timber in a green 
| or only partially seasoned condition. (6! Use of even dry 
| timber of low natural durability in buildings artificially 
| humidified to a high degree, as in textile mills. A further 


passenger stock and would not, therefore, be equipped | element of danger lies in the use of timber infected during 


with continuous brakes. 

THERE was issued on the 19th inst. Colonel Pringle’s | 
report on the collision of November 20th at Oakley | 
Junction, Bedford, Midland Railway, in which the night 
Seotch express from Edinburgh ran into an empty troop 
train that was being crossed from the down main to the 
down goods line. In the opinion of the Board of Trade 
officer the express ran by the four signals at the signal-box 
in the rear. This signal-box is closed on Sundays until 
6 on Monday mornings, and the express is due to pass 
at 5.50, but on this occasion the express was half-an-hour 
late and the box was open. Colonel Pringle, therefore, con- 
siders that ‘‘ all the circumstances point to the probability 
that the enginemen were not expecting a check and did 
not observe the signals at Oakley station ’’—the signal- 
box in the rear of Oakley Junction. The report also 


storage or which has become infected through neglect 
after purchase and delivery. 


EXPERIMENTs recently conducted with abrasive 
materials used as powder for lap grinding showed that the 
initial rate of cutting was not greatly different for the 
different abrasives tested, but carborundum maintained 
its rate better than others, alundum was next, and emery 
the least satisfactory. Carborundum, however, was found 
to wear the lap about twice as fast, and alundum 1} times 
as fast as emery. It was also proved that the rate of 
cutting is practically proportional to the pressure. The 
materials upon which the work was done influenced the 
wear of the laps, which was in the following proportions : 
Cast iron, 1.00; steel, 1.27; copper, 2.62. Petrol and 
petroleum are the best lubricants to use with cast iron 
lap, the latter, on account of its non-evaporative qualities, 





observes that the case is a further illustration of the 
necessity for some form of automatic train control to | 
safeguard neglect on the part of enginemen to observe 
signals, 


being first choice. Machine and lard oil were found to be 
| the best lubricants to use with a copper or steel lap, and 
lard cil with all laps and all abrasives—tested—-the cutting 


being faster than with machine oil. 


It has to be granulated before it can be | 


MISCELLANEA. 





THe Federation of British Industries has subscribed 
for £20,000 worth of the new war loan. 


A LARGE under-water coal store is being constructed 
in the Ohio River just outside Pittsburgh. It will have 
a capacity of 100,000 tons of bituminous coal and equip- 
ment for rapidly loading and unloading. The daily 
consumption of coal by the power plant is at present 
1200 tons, and this will be shortly increased, as already 
contracts are placed for approximately 66 per cent. 
increase in power capacity for the plant, giving it a total 
of 175,000 horse-power in steam-turbine generation of 
electric current. 


HOPEFUL as we are as to the future development of the 
power load at home, a strong public opinion will, never 
theless, be necessary before local authorities and companies 
can be dislodged from the grooves into which they have 
either wedged themselves or have been wedged by the 
State, and which make economical working an utter 
impossibility, says the Electrician. Great as is the need 
for economy in every direction, London is still supplied 
with electricity upon 49 different systems, from 70 generat- 
ing stations, by 65 authorities. 

THe South African Institute of Engineers has been 
asked by the South African Association for the Advance- 
ment of Science, Witwatersrand Centre, to appoint a 
representative to act on a joint committee of technical 
societies to be formed to discuss the question of 
the introduction of the metric system, decimal coinage, 
and daylight saving. The Council has appointed a 
representative, subject to the condition that the Institution 
would not be bound by any decision arrived at without 
confirmation by the Institution. 

Ir rice hulling be considered as a branch of manufacturing, 
says the American Consul at Saigon, it occupies first place 
among manufacturers of French Indo-China. During 
1915 the ten great rice mills at Cholon, near Saigon, 
turned out about 1,100,000 metric tons of rice of all grades 
for export, and the three small mills of Haiphong turned 
out over 260,000 tons more. If we add to this the amount 
of rice hulled for local consumption in these mills and in 
several small mills in different parts of French Indo- 
China, and the amount hulled in the rice mills connected 
with the five great and many smaller distilleries, the 
total product of these mills will be raised to about 
2,000,000 tons. 

In a paper read by Professor E. C. C. Baly, before the 
Liverpool Section of the Institute of Chemistry, the 
author described a gas producing plant at Portadown, 
Ireland, in which peat has been successfully used as fuel. 
The following figures are typical of the results obtained 
| by the above process with peat containing 50 to 60 per 
| cent. of water. One ton of theoretically dried peat gives 
| altogether from 88,000 to 92,000 cubic feet of gas. Of 
| this 39,000 cubic feet is used in the preheaters, leaving 
| 49,000 to 53,000 cubic feet in excess. From this excess 
| are developed 700 to 750 horse-power hours. Further, 
from 70 to 85 per cent. of the nitrogen is obtained as 
ammonia and the yield of tar is from 3 to 6 per cent. 





THE engineer-in-chief of the Electricity Department 
of the Shanghai Municipal Council in his report for the 
half-year ending June 30th, remarks that with the excep- 
tion of the turbo-alternators at Riverside, the condition 
of which has been previously reported upon, the generating 
plant at both stations has been well maintained and 
operated satisfactorily. The generating costs have not 
been lowered as much as was hoped, but the reason for 
this is largely due to the failure of the turbine units and their 
lowered efficiencies due to blade troubles, and the laying 
off of one of the 5000-kilowatt machines for repairs. 
Further lowering of the generating costs must not be 
expected until the new plant isin operation. The electriti- 
cation of cotton and flour mills continues to bring in new 
business of a profitable nature, and there is an increased 
activity amongst the small power users, as the business 
in the motor hire department is an indication. There is 
little to record of the Riverside Extensions. Progress 
has been made on concrete foundation work. 


THE increasing interest in the possibilities of coal 
by-products of various kinds which has occupied the 
attention of scientists, has received considerable impetus 
from the economic position arising out of the war. The 
coal deposits of South Africa have not escaped attention 
in this connection, and one hears of inquiries from more 
than one industrial group of recognised standing abroad 
for material suitable for by-product processes, says the 
South African Mining Journal. Nitrogen, particularly, 
is the element that is sought for, and the investigations 
of the Natal Ammonium Company and others have shown 
that some of the coals of South Africa are characterised 
by a comparatively high nitrogen percentage. The market 
for fertilisers, for which substances the nitrogen is required, 
is largely, if not entirely, a foreign one at present, for 
the imports of ammonium sulphate into the Union are 
almost negligible in value. Apart from this, the demand 
of the Union for coal and shale products is sufficient], 
large to make a beginning with. 


AccorpiInc to M. Fernand Engerand in his book 
entitled “ L’ Allemagne et la Far,” the part of Lorraine which 
Germany annexed in 1871 contains the largest deposits 
of iron ore in Central Europe, 7.e., the Minette ore, while 
the valley of the Sarre is an important coalfield. Nearly 
all these deposits were French territory in 1814, but at 
the Vienna Congress of 1815 Prussia took advantage of 
the weakness of France to acquire the Sarre valley, and 
after the war of 1870-71 she seized what was then the 
whole known industrial wealth of Lorraine. The whole 
of Germany’s industrial imperialism is notoriously built 
upon the steel industry, which in turn is dependent on 
the Minette ore of the Lorraine district. Thus in i913 
Germany raised 28.6 million tons of iron ore, of which 
21 millions came from Lorraine. Of the estimated iron 
ore resources of Germany, representing 2800 million tons, 
Lorraine alone contains 2100 million tons. Thus, says 
the author, German iron and steel metallurgy, the key 
to her whole industrial development, for the last forty-five 
years has been mainly founded on ores filched from France 
and a steel-making process invented by an Englishman. 
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whatever can be taken of anonymous communications. 
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The Secret of Development. 


THE contention of militarists that war is a necessity 
of national growth and development, has some little 
colour when we see, amid the welter of bloodshed 
and misery which deluges the world, that even so 
black a cloud may have asilverlining. The nation as 
a whole has now, and will have more increasingly, 
something to set against the dreadful bill of damages 
which is piling up. We are learning anew the quality 
of the stuff of which we are made ; our Colonies have 
taught us in a way we could scarcely have dared to 
hope the extent and value of our Imperial possessions, 
and, perhaps, more important than all in real value 
to our future welfare, distinctions of class which were 
tending to alienate employer from employed, and to 
produce an atmosphere of antipathy and distrust, 
have been softened and modified in face of a mutual 
danger. If the relations of the labour market are 
allowed to benefit by the free and full play of forces, 
which only such a war could have liberated, the 
advantage gained may be incalculable ; but, on the 
other hand, we should be living in a fool’s paradise if 
we did not clearly recognise that the truce observed 
between employers and employed, * for the duration 
of the war,” is only a truce, and, if nothing be done 
to make use of the extraordinary circumstances in 
which we find ourselves, we may lose a golden oppor- 
tunity which may perhaps never recur. 

It is a truism to say that labour and capital have 
for many years faced one another in an attitude of 
more or less active hostility, for which there is little 
reason that is not avoidable if a spirit of mutual for- 
bearance and consideration be exercised, and a fuller 


knowledge cultivated on both sides. The great 
demand of labour is for higher wages and shorter 


hours, and various plans have been advocated to 
bring about this very desirable condition of things. 
The day is far past when one need discuss the desir- 
ability or otherwise of trade unions and employers’ 
federations—they are now part of our economic 
system—-but when an association of workers, whatever 
be its character, puts forward a claim for higher wages 
and shorter hours of labour without consideration 
of the effect such things may exercise upon competi- 
tion with foreign countries, or of where the money is 


to come from to meet them, we are face to face 
with conditions that are, to say the least, un- 
reasonable. There is a single road to higher 


wages and shorter hours of labour, and it is the well 
tested and well tried method of increased output ? 
There never was, and never can be, any real and 
permanent advantage obtained by limiting produc- 
tion ; a “* ca’ canny ” policy is the most illusory. as it 
is the most dishonest, method ever vet evolved from 
the mind of man for the purpose of increasing remu- 


neration ; it is like trying to increase the power of an 
engine by throttling the main steam supply or 


reducing the boiler pressure. The only result of such 
a policy is to reduce output and consequently profits ; 
small production is as certain asa high oncost for the 
capital sunk in machinery. There is no need to 
labour the point; it has been only too painfully 
exposed by munition workers, who have realised that 
the nation’s need is greater than the individual's 
greed. Is it too much to hope that skilled and 
educated workmen, who are sane enough in managing 
their own private affairs, and in carrying on large 
co-operative businesses, will also see that the only 
real way to increased wages is that of Increased output / 
Mr. Neville Chamberlain, the new Director-General 
of National Service, when addressing a meeting at the 
Central Hall, Birmingham, last Saturday, laid great 
stress on the importance of this point. He said, 
‘they wanted a true alliance of capital and labour ; 
if only they would pull together they would soon 
recover from the devastating effects of the war ; 
they required better output and higher wages. 
He felt. certain the ditticulties were not insuperable 
hy the practical genius of the .British nation.” 
We have learned much during the war ; our eyes are 





opened to the business methods we have to compete 
against ; we have seen the enormously increased 
production that can be accomplished with good 
organisation and up-to-date machinery, and we have 
become accustomed, on both sides, to a tremendous 
increase in the amount of money that can be earned. 
The times are abnormal, but not more so than the 
rate of wages in some employments during the war. 
The point to be emphasised is that, though these 
inflated emoluments are not looked upon by anyone 
as at all permanent, yet at the same time it is safe 
to assert that no employer will object to paying an 
increased wage in peace times for an increased output ; 
on the contrary, he stands to gain as well as the 
artisan, for-while the article produced costs the same 
for labour and material, the time element is reduced. 
and consequently the oncost for machinery. This 
then is the great cure, and it can be shown to 
be so not only from simple reasoning, but also from 
the lessons of history. The story of our industrial 
development is practically the story of the introduc 
tion of the steam engine and the evolution of power- 
driven machinery. The James Watt Anniversary 
Lecture at Greenock this year was delivered last 
week by Dr. G. B. Hunter, chairman of Swan, Hunter 
and Wigham Richardson, Newcastle-on-Tyne, and his 
subject was ** National Prosperity in 1914 and After 
the War.” In leading up to his thesis he made an 
interesting comparison between conditions in “ the 
good old days” and those of 1914, just prior to the 
war ; he showed that the conditions of both rich and 
poor were inferior in almost every respect from those of 
the twentieth century, all due allowances being made 
for difference in prices, and for a larger proportion 
of country as against urban dwellers. Employment 
was intermittent, famine and shortage of food occurred 
in a way that is impossible now, at least in peace 
times, housing was uniformly bad, sanitation worse, 
food and clothes were poor and deficient in quantity, 
personal liberty was of a restricted order, and for 
lack of roads and want of railways there was little 
travelling. Even in the latter half of the eighteenth. 
and the early part of the nineteenth centuries, just 
before the introduction of labour-saving machinery 
and the steam engine, the condition of the large 
masses of the people was little improved ; a skilled 
mechanic was paid 21s. a week, and the price of wheat 
in 1813 was about 126s. per quarter ; in 1914 the mean 
wage of a skilled mechanic was about 46s. a week, and 
the price of wheat 32s. per quarter. The conditions 
of life generally are enormously superior now’; a care- 
ful workman may have every comfort and many 
luxuries for himself and family—good housing, public 
libraries, baths, theatres, churches, travelling, 
hospitals, medical attention when ill, and decent 
interment when he has finished his allotted span. 
The death-rate has dropped from 21 per 1000 to 
about 16, and the average length of life has increased. 

How has all this come about ? Is it the result of 
a correspondingly harder day’s work / Not at all- 
the one, and at root, the only cause, is the advent of 
machinery, which has increased output so enormously 
that the period has been well termed that of the 
Industrial Revolution. Surely the lesson is plain on 
the face of these things. We may not look forward 
to another such a period of expansion, though he 
would be a bold man who would limit the possibilities 
of the future; but we may be sure that the same 
cause will produce the same effect—organisation, 
improved mechanical tools, joint action between 
master and man, all tend to increase of output, and, 
therefore, eventually to increase of wealth and 
greater comfort for all concerned. The deposits in 
Post-office and trustee savings banks increased from 
29 millions in 1850 to 221 millions in 1910 ; they are 
still higher in 1917, and that in itself is a measure of 
the advancement accomplished. One of the greatest 
revelations of the war is the great wealth of our 
country. The average income of the British skilled 
workman is double that for all the rest of the world 
rich and poor included ; but we have to be careful 
that we do not let our wealth become our undoing. 
Spain dates her decline from the influx of Mexican 
and Peruvian gold obtained without the beneficent 
efiect of national exertion. Wages obtained by 
labour, as a result of restricted output, will inevitably 
have the same deadening influence. The healthy 
and sane method of advancement is by development 
of brain and muscle, and, shall we say, heart, so that 
we may maintain our proud and happy position, for 
there can be no doubt that the war has stirred afresh 
in us those national feelings of pride and confidence 
which are the inalienable heritage of our great people, 
and are shared equally by rich and poor alike. 


The Sugar Problem. 


Mven, if not all, of the inconvenience which is 
now being experienced in connection with the short 








86 


THE ENGINEER 


Jan. 26, 1917 








supplies of sugar might have been avoided had the 
matter been taken in hand properly when the war 
began. It would be going too far, perhaps, to say 
that the present requirements might, by now, have 
been met in their entirety, because the question of 
labour comes in, but if adequate measures had been 
taken. say, in the autumn or winter of 1914, when 
labour was plentiful, we might by the end of 1915 
have been producing a not inconsiderable quan- 
tity of sugar from home-grown beetroots. That 
quantity might have been much increased by the 
end of last year. The whole of the present 
trouble is due to the fact that, in the past, we 
allowed those countries with which we are now 
at war—Germany and Austria-Hungary—to be- 
come the chief purveyors of sugar on the British 
market. To what extent the market had been 
captured by them may be gauged by the state- 
ment that prior to the war they together sent to 
this country no less than 1,297,907 tons, out of a 
total of 1,570,053 tons of sugar received from the 
Continent, the remainder coming from Holland, 
Belgium, France, and Russia. The total consump- 
tion of sugar in the United Kingdom was, before 
hostilities were commenced, somewhere in the neigh- 
bourhood of 2,000,000 tons per annum, and it 
requires but little imagination to realise the effect 
of having over five-eighths of that amount suddenly 
stopped. But it was not only this five-eighths that 
became no longer available. Belgium and much 
of the beet-growing district of France were overrun, 
so that nothing could be looked for in those direc- 
tions, and the difficulty of commerce between our- 
selves and Russia rendered it practically impossible 
to obtain additional supplies from that quarter. 
The Government of the day was quick, it must be 
admitted, to foresee the trouble ahead, and it did 
take a certain amount of precaution. It purchased 
some 900,000 tons of raw sugar, and retailed it to 
the nation at or below cost price. This move was, 
however, only a temporary palliative, for the quantity 
bought was, in itself. less than we had been accus- 
tumed to receive annually from Germany. We did 
not look far enough ahead. It is, or perhaps we 
should say was, a national failing not to do so, but 
we trust the lessons of the war have taught us to 
avoid the same mistake in the present and for the 
future. Sugar is a necessity, and as such we should 
have taken care that, as far as possible, our supplies 
were from sources which were not likely to fail. We 
did not do so, and we are suffering in consequence, 
and suffering. too, when the means of prevention 
have always been in our hands, and when, also, 
what would have been at any rate a partial remedy 
could have been applied. It is of but little avail 
now, but we may be permitted to recall the fact 
that as long ago as October 9th, 1914, we explained 
the condition of affairs. and showed exactly by what 
means the remedy might be made available, namely, 
by growing our own beet and extracting the sugar 
from it. 

But few of the general public realised, we imagine, 
how much of our sugar was made from beetroot, and 
how little, comparatively, from the sugar cane. All 
that which came from Germany, Austria-Hungary, 
Belgium, and France was so derived. Probably, 
too, all that which came from Holland, though on 
that point we have no direct information. Certainly, 
however, over a million and a-half tons—~more than 
three-quarters of our annual consumption—were 
beet sugar. Now it is, we believe, a fact that beet 
vrown in suitable soil in this country contains more 
sugar than does the beet grown in any continental 
country. Moreover, our climate is, if anything, 
better suited for the growing of beet than is that 
of any State on the other side of the Channel. Hence 
there was and is no reason whatever why we should 
not make our own sugar, and make it in sufficient 
quantity to satisfy all our needs beyond those met 
by cane sugar. In justice to the pioneers it should 
be recorded that attempts were some years ago made 
to start the beet sugar industry in England, but the 
response met with was small, and, as far as we know. 
only one factory—that at Cantley, in Norfolk—was 
put into operation. Yet the idea of producing, say, 
u million and a-half tons of sugar per annum in the 
United Kingdom is by no means chimerical. With 
beet. yielding 17 per cent. of sugar some 9,000,000 
tons of root would be required. It is, we under- 
stand, by no means putting it at too high a figure 
to say that a crop of 10 tons can be gathered from 
an acre of ground, so that to produce 9,000,000 tons 
would require 900,000 acres. If we estimate that 
1,000,000 acres would have to be under beet cultiva- 
tion each year, we shall have allowed over 10 per 
cent. margin, and as showing that there is nothing 
out of the way in that figure, we may say that one 
and three-quarter times as many acres are in normal 
times devoted each year to turnips and swedes, As 








regards the difficulty which has been experienced in 
the past in training the farm hands to gather the 
crops with sufficient care, so as to avoid injuring the 
roots, this, we are of opinion, could be surmounted, 
as it has been in other countries. It has to be remem- 
bered, too, that beet can only be grown on the same 
land every third year, but wheat and oats can be used 
as rotation crops. There would seem, therefore, to 
be nothing impossible in the idea so far as producing 
the necessary weight of roots is concerned. There 
are, of course, the questions as to whether so much 
land could be spared, and whether it would not be 
better employed for growing wheat. his is part of 
an economical problem on which we do not pretend 
to be able to speak, but, apart from it, there is, we 
believe, no question that we could grow the beetroot 
in the desired quantity. 

It may be said that all this has nothing to do 
with the engineer; but it has to a great extent, for 
when the beet is grown it must be harvested, and 
dealt with so as to be made to give up its sugar by 
machinery manufactured by the engineer. In that 
machinery there is nothing which cannot be made 
in this country. Indeed, had a start but been made 
in 1914, many factories would by now have been 
in operation. There is nothing in beet sugar produc- 
tion which is not known to our chemists and our 
engineers. A drawback to beet sugar factories is 
that they are only at work for some 80 days each 
year—in the autumn. But, even so, continental 
factories have in the past paid, and paid well, not- 
withstanding that many of them were equipped 
with old-fashioned plant, and that the price at which 
the product was sold was so low. A further dis- 
advantage is that, owing to the difficulty of carrying 
the roots without injuring them, it is not practical 
to transport them to great distances. Even 
however, it is quite possible for one factory to deal 
with the yield of, say, 8000 acres. Such a factory 
would require each day during its working period 
1000 tons of roots, and it would produce each season 
13,600 tons of sugar on a basis of 17 per cent. content. 
To produce one and a-half million tons of sugar per 
annum would necessitate the laying down of, say, 
110 factories of this size, and the cost of each factory 
in normal times would be £120,000. The total 
outlay on the mechanical plant to produce all the 
sugar we require to supplement that which we obtain 
from cane sugar countries would, therefore, be some 
13} million pounds sterling. We are so accustomed 
nowadays to hear millions spoken of by the thousand, 
that such a sum has not got the awe-inspiring sound 
that it had three vears ago. But, at that time. 
sugar was coming freely into the country at so low 
a price that financiers did not see their way to invest 
their money in schemes which would have had such 
tremendous competition to face and live down. Yet 
the beet sugar industry can. as we have said, be made 
to pay well. If our standard 1000-ton-a-day factory 
could sell its sugar at 1d. per pound—a figure which, 
in the light of present prices, looks grotesque—it 
would have a gross yearly income of nearly £127,000, 
or rather more than it cost to build. Even supposing 
that the costs of cultivation, manufacture, &c., were 
nine-tenths of a penny per pound, there would still 
remain a return of 10 per cent. on the outlay. The 
question is really more for the agriculturist than for 
the engineer to tackle, and as such the Board of 
Agriculture might well interest itself in it: but, let 
the agriculturist do his part, and he will find that 
ample help will be forthcoming from the engineer. 
We should be the last to suggest anything which might 
in any way damage our Colonies and dependencies. 
which are now, we are glad to understand, taking 
steps to increase the sugar supply by cultivating more 
cane. and laying down more sugar-making machinery. 
But there is a long road to travel before they will be 
in a position to supply all their own and our needs, 
and, moreover, in case of another war such as the 
present—which we all hope to be impossible—there 
would be the difficulty of getting the commodity into 
this country. We submit, therefore, that the ques- 
tion of starting a beet sugar industry in this country 
should be most seriously considered. 


SO, 


The British Magneto. Industry. 


NOTHING is more remarkable than the manner 
in which the magneto question has been solved by 
the engineers of this country since the commence- 
ment of the war. Prior to that time, as is 
generally known, practically the whole of the 
magnetos used came from one firm in Germany, 
and it is very significant that this supply ceased 
some months before war was declared. The Govern- 
ment af once recognised how vital the question of 
the magneto supply was for all branches of the 
fighting forces, 





The chief difficulties to be over-! 


come were the manufacture of magnet steel and 
insulating materials, but thanks to the energetic 
way in which the problems were attacked, in a short 
time both were surmounted, and we understand 
that the magnet steel now being turned out in this 
country is far superior to any which formerly came 
from abroad. What is more, the British-made 
magneto which will be placed on the market: when 
the war demands have been supplied will be better 
than anything yet offered to the public. A special 
feature will be the absolute interchangeability of 
all makes. 

Few people have any conception of the difficulties 
with which the problem of the magneto was sur- 
rounded, or to what an extent the successful prosecu- 
tion of the war was wrapped up in this delicate piece 
of apparatus. It is scarcely an exaggeration to 
say that the result of the war depended very largely 
on the supply of magnetos. Now we are assured 
that an output of many thousands of interchangeable 
machines per week, made by a number of firms, is 
readily being absorbed by the builders of airships, 
aeroplanes, seaplanes, motor lorries, and stationary 
internal combustion engines, &c. The success which 
has been achieved in so short a time is largely due 
to the unanimous and unselfish support which a 
number of firms have rendered to the Government. 
These firms have put on one side for the time trade 
rivalry, have given each other without stint the 
benefits of their experience, and have laid out large 
sums of money to provide the necessary equipment, 
including tools for working to the finest possible 
limits, and when the war is over they will be able 
to show the British public that not only is there no 
better magneto made on the Continent or in America, 
but that there is none so good. It is sincerely to 
be hoped, therefore. that the importation of foreign 
magnetos will be discouraged, to enable these firms 
to derive benefit commensurate with the services 
rendered to the nation at a time of dire need. If 
this is not done, there is a serious danger that by a 
similar drastic cutting of prices by the enemy to 
that which was experienced before the war, the 
British firms may have to relinquish this most 
important branch of engineering, and thereby 
jeopardise our aerial and transport services, 


The Explosion. 


WHILST it is our sorrowful duty to put on record 
the fact that a factory in the London area, engaged 
in the manufacture of explosives. took fire on Friday 
evening, and exploded with results of which the 
magnitude cannot yet be estimated, we must admit 
that the calamity is one about which nothing useful 
can be said, and about which all criticism, in) our 
present condition of ignorance as to the conditions, 
is impossible. We may wonder how it came about 
that a quantity of explosives sufficient to cause the 
damage done was held in a thickly-populated district, 
but we can do no more. The exigencies of war 
have compelled the country to do many things that. 
under peace it would not do, and to run risks which 
would be intolerable under other conditions. We 
must, however, accept the assurance that every care 
is taken by the responsible authorities to reduce 
these risks to the minimum. The manufacture 
and handling of high explosives is always dangerous, 
and we may legitimately claim that the precautions 
taken in this country have been at least as effective 
as in other countries equally stressed. We have 
had to employ an army of workers who are quite 
new to the industry, factories have been constructed 
hurriedly, and works intended for other purposes 
have been adapted to this new occupation, Under 
such circumstances occasional disasters are inevitable, 
It is only the fact that this particular catastrophe 
occurred in a district surrounded by dwelling-houses 
that has made it so terrible. Bad as it must have 
been under any circumstance, it would not have 
carried with it such appalling consequences had it 
happened in those places which are wisely selected 
for powder factories. It is satisfactory to learn 
from official “statements that the of life 
and number of casualties are not as high, not 
nearly as high, as was at first feared. This is 
largely due to the conduct of the workers in 
the factory, and particularly to the heroism of the 
chief chemist. Dr. Angeli, who gave his life in an 
endeavour to save the lives of those in his charge. 
and finally to arrest if possible a catastrophe of 
which he must have foreseen the extent, and of which 
he must have recognised the inevitability. He did 
all that mortal man could do under the circum- 
stances, and his behaviour inspires us with that 
respect that is due to all brave deeds which cal’ 
upon the performer knowingly to pay the ultimate 
sacrifice. 


loss 
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RANDOM REFLECTIONS. 
+ 


WHEN it comes to clearing up the economic mess 
left by the war, we may expect to hear a great deal—a 
very great deal—-about inventions and patents. There 
will no doubt be many claims on the Government to 
settle, and many specifications which have been kept 
from the general public under a wise rule made two 
years and more ago will appear in print with probably 
some pretty bickerings about precedence. Such 
things are the heritage of war and must be put up 
with. But there is one question to which we believe 
we were the first to allude, but which has attracted 
some attention since. It might be dealt with out of 
hand and so leave a clearer course for more knotty 
problems. Numerous inventors have suffered from the 
fact that many ordinary manufactures have ceased. 
Royalties that they were receiving have stopped and 
the chance of getting new inventions taken up have 
been reduced to a minimum. The protection afforded 
by a patent is under such circymstances a farce, for 
there is no advantage in having a commodity to sell 
that nobody wants, and the Board of Trade in taking 
the fees has received payment for something of no 
value whatever. Months ago, we suggested that the 
equitable course was for the Patent-office to declare 
the whole period of the war a dies non as far as 
patents applied for before August Ist, 1914, were 
concerned. The effect would simply be that no fees 
would be chargeable on such patents until peace was 
declared, when the patents would resume their 
normal course. An alternative, not quite so fair on 
the patentee, is to lengthen the term of all patents by 
un amount equivalent to the war period. In fairness 
to patentees, some plan of the kind will have to be 
adopted. At present, the Controller is, we believe, 
willing to consider every case on its merits, and we 
understand has powers to suspend the demand for 
fees in case of hardship, but it is clearly desirable to 
make a general rule. We admit that some patentees 
whose inventions have proved serviceable in the war 
would reap great advantage, but few people would 
grudge it them, and, moreover, it is to be observed 
that probably very few of the war inventions which 
ure now making fortunes for their fathers are likely 
to have any great value when the war is over. As 
soon as the output of munition returns to the normal 
the value of war inventions will fall away rapidly. 
But be that as it may, no one deserves better at the 
hands of its country than he who by the exercise of 
his intelligence has helped to beat the enemy, and 
the small privilege of the extension of a monopoly, 
the value of which, in many cases, will already be 
moribund, or of the cancelling of fees for a few years, 
is not too much to give for such services. If we 
recollect rightly, a question on the subject was put 
in the House of Commons some time ago and received 
a sympathetic reply. In their own interest inventors 
should not let the matter drop. 


* * * * * 


A UNION of happy augury has been effected by an 
agreement concluded between the Aeronautical 
Society of Great Britain, established in 1866, and the 
Society of British Aircraft Constructors, a young 
body with a distinetly industrial turn of mind. The 
object of the co-action of these two forces is ‘ to 
develop and .co-ordinate aeronautical research, and 
generally to link up the scientific and industrial 
aspects of aeronautics.”’ ‘To the older body will be 
left the control of scientific and technological questions 
whilst the younger will watch over the great industrial 
problems which lie in front. Thus we shall get a 
union, let us say of mind and matter, which promises 
well, A standing committee from the two parties 
will be appointed to advise the governing bodies 
upon matters affecting their common interests, and will 
settle policy and decide when joint action is desirable. 
It will, moreover, set up technical committees on 
which both societies will be equally represented. 
All the committees will be empowered to invite the 
assistance of representatives of other institutions and 
of Government departments. This appears to be 
a promising arrangement of a novel kind. All our 
learned sécieties, with at least no notable exceptions, 
have kept themselves almost wholly aloof from mere 
industrial questions, and have seldom or never sought 
to influence, let us say, the Foreign-office or the Board 
of Trade, on anything save technological questions. 
But the present arrangement will be in some 
degree equivalent to the Institution of Electrical 
Engineers joining forces with the Beama. One can 
see great possibilities. In matters of industrial 
research, for instance, the union should have, and 
expects to have, considerable influence. The two 
forces, Science and Trade, are unquestionably capable 
of doing a great deal independently of each other to 
further invention and discovery, but there can be no 
ianner of doubt that their power will be far more 
than doubled by united action. 


* * * ok x 
Our attention has been called to steps which are 


being taken in Huddersfield to put the training of 
engineers on a better foundation. It is a very old 


story that works and colleges were in enmity, and for 
years efforts have been made to bring them to a 
better understanding. 


Jn many places local em- 





ployers have been elected to educational boards, and 
in others ad hoc committees haye been constituted to 
devise a single course of action satisfactory alike to 
the management of the colleges and the management 
of the works. All the big associations and federations 
which are now paving the way for industry after the 
war have put improved technical education on their 
agendas. The course taken by Huddersfield is 
energetic and thorough. In November last it estab- 
lished an Engineers’ Training Association, the first 
body, we fancy, of its kind, and the secretary, Mr. 
Bennie Gray, tells us that practically all the principal 
engineering employers in the district have already 
joined. It is the intention of the association to 
equip, at the cost of local engineering firms, either 
in the existing college buildings or in new buildings, a 
complete engineering department, where apprentices 
will have facilities for obtaining a thorough scientific 
and practical education. We gather from the parti- 
culars that have been sent us that the association is 
working hand in glove with the educational authori- 
ties, and it may be hoped that it will not let its 
endeavours end with the establishment of an engi- 
neering department at the college, but will foster a 
constant intercourse between the college and local 
works. If the works keep an eye on the school many 
of the defects of technical education will be removed ; 
and if, in its turn, the school keeps an eye on the works, 
scientific development will get a better chance than 
it has had in the past. 


* * * * * 


DISTURBED, shall we say, by a rumour that the 
British Industries Fair of 1917 had been abandoned, 
the Department of Commercial Intelligence of the 
Board of Trade has issued a circular which not only 
implicitly nails the false rumour to the counter, but 
gives many facts about the progress of this year’s 
Fair, and the success of its predecessor. The Fair 
last year was held in the Victoria and Albert Museum, 
but this year, whilst the same galleries will be used 
again, further space will be provided by taking in 
parts of the Imperial Institute. It will open on 
February 6th, and remain open till the Friday week. 
Only genuine buyers will be admitted, but as the Board 
of Trade has now an index of some 77,000 British 
and Foreign names, there is little cause to fear a small 
attendance. It is particularly interesting to note 
that Glasgow is to hold a similar Fair at the same 
time ; it will deal only with trades which do not 
exhibit in London. So far engineering proper is not 
included in these Fairs, but a time may come when 
it will be, for it appears to be the laudable object. of 
the Board of Trade to make the British Fair fortnight 
an event of world-wide importance. Of the success 
of last year’s effort the Board of Trade seems to have 
no manner of doubt, and it gives us some striking 
examples of good business results. Space is, of 
course, ridiculously cheap-—-2s. a square foot—-and 
one exhibitor, whose total outlay could not have 
exceeded £7, booked orders worth several thousands, 
while many took orders at the rate of £1000 a day, 
and one exhibitor opened over 400 new accounts, of 
which seventy were with foreign firms. It would be 
unkind to pry too deeply into the literal interpretation 
of these handsome figures, and whatever criticism 
might be levelled against them would still leave the 
fact unchallengeable, that the Fair was a real success, 
and that it does hold out the prospect of becoming a 
valuable national institution. Whether it will, as 
one passage in the circular before us seems to hint, 
enable firms to dispense with the services of travellers, 
is open to great doubt. It is more probable that it 
will become a recognised medium for effecting trade 
introductions, whilst the bulk of commercial trans- 
actions will still be carried out, as now, by bagmen. 
How far it will cut at trade exhibitions, managed by 
private enterprise or by the Board of Trade itself, is 
a question of a different complexion. 


* * * * * 


WE are invited by the Manchester and District 
Decimal Association to make a ‘* sympathetic refer- 
ence” to its work. It is difficult to do so without 
being misunderstood. The objects of the association 
are to introduce a new system of decimal coinage, 
based on the division of the florin into one hundred 
cents instead of ninety-six farthings, and the ‘* com- 
pulsory use, after a suitable transition period, of the 
metric system of weights and measures in the United 
Kingdom, and, if possible, throughout the British 
Empire.” Now there is a great deal that may be said 
in favour of the metric system, and were we invited 
to undertake the organisation and management, 
under Providence, of a new earth we should probably 
adopt it in lack of anything better, but the problem is 
far less simple when the two greatest industrial com- 
munities in an existing world have got themselves so 
wrapped up and bound in by another system that to 
break away from it would involve enormous diffi- 
culties and incalculable expense. Thus far then we 
sympathise with the Manchester and District Decimal 
Association, that if things were not as they are we 
should be hand in hand with it. But things being as 
they are we cannot support a campaign for the ‘* com- 
pulsory use ”’ of the metric system. In accord with 
all other apostles of the metric system the Association 
is exercised in its mind about the loss of our foreign 
trade because we adhere to British measures. Surely 
all manufacturers who feel that they are losing foreign 





orders from this cause can do as many have already 
done, and quote for foreign work in metrie figures. 
There is no need for compulsion, no need to force upon 
the country something it does not at present want. 
The law of the land sets up certain legal standards, 
but it compels their use in the case of a few commo- 
dities only. Nearly all manufactured goods may be 
sold to any standard the maker choose to employ, 
and if anyone desires to put on the British market 
machinery made to metric measurements he is at 
liberty to do so. It is open then to any firm to make 
according to British measures and sell in foreign 
parts according to metric, to make in metric measures 
and sell in Great Britain according to British measures, 
or, finally, to make in metric and sell both at home and 
abroad in that measure and that measure only. In 
the course of time, ages perhaps, the matter would 
settle itself, and the metric system might become 
really universal, but as long as the two biggest indus- 
trial countries feel that its forced introduction would 
hinder rather than help their general trade then the 
world is not ripe for its adoption to the exclusion of 
all others. 
Ce, ee 

WE do not know who the author of the six articles 
on ‘‘ The Trade Union Position ”’ in The Times may be, 
but internal evidence suggests either that he is himself 
a labour leader, or that his sympathies are on the side 
of the trades unions. We doubt if any perfectly 
independent author would have written in this 
‘** Her’cles vein,” and would have permitted himself 
so many dire forebodings couched almost in threaten- 
ing language, as this ‘‘ correspondent.”” But the 
articles are not less welcome for their bluntness, 
and whilst we may regret the tone of some of them, 
and of one particularly, we must admit it is advantage- 
ous to have the labour cards placed face upwards on 
the table. It is not a new hand that labour proposes 
to play ; the cards are all familiar. The trumps are : 
universal and compulsory membership of trades 
unions, carrying, of course, recognition of the unions ; 
an absolute guarantee against unemployment ; and 
an absolute guarantee that “‘ standard rates shall 
suffer no reduction, now or in the future.”’ If labour 
wins with these three then it will forego the “ ca- 
canny policy,” and will permit owners to use their 
machines as they think best, and to employ men, 
women, or boys as they please. If it does not get 
them the author of the article hints at more and 
greater troubles than ever. It all looks very simple, 
but is not so in reality. To begin with, a great many 
workers do not wish to be members of trades unions. 
and will regard it, not unreasonably, as a tyran- 
nical action to force them to join them. ‘Then, again, 
whilst it may be accepted that the last thing in the 
world the manufacturer likes is unemployment, 
neither he nor anyone else has yet found the means 
of preventing it. Labour itself can do more to miti- 
gate it than anyone else by so working that our goods 
are the best and cheapest on the market—this it 
can do without sacrifice of wages—but even it 
cannot prevent booms and depressions of a world- 
wide character. Finally, a standard wage is a 
mighty dangerous thing to set up, as Australia has 
found by an extended experience. There is always 
the prospect of the minimum wage —the standard 
becoming the maximum. We agree very heartily 
that piece rates must not be cut without very good 
cause once they are established, but that is a very 
different thing from setting up a general wage rate, 
which must be paid equally to competency and in- 
competency. Nevertheless we welcome the clear 
statement of Labour’s demands, and we have no 
doubt that the National Alliance of Employers and 
Employed, which opened its campaign of industrial 
peace on Saturday last in Birmingham, will handle 
the difficult problems with that conciliatory spirit 
to foster which it was brought into being. 








Tue Great Eastern Company did not come into line 
with the other companies in making its restrictions on 
the lst inst., but its revised time-table came into. operation 
on the 15th. It has also reduced the restaurant car services. 

DuRING the twelve months ended December 3lst the 
value of the locomotives exported from this country 
was £1,299,032, as against £2,475,445 for the twelve 
months of 1915, and £3,840,562 for the first eleven months 
of 1914; of rails, £646,179, as compared with £1,915,417 
in 1915, and £3,020,900 in 1914; of carriages, £382,058, 
as against £514,050 in 1915, and £914,176 in 1914; of 
wagons and trucks, £737,700, as compared with £925,862 
in 1915, and £3,014,892 in 1914; of wheels and axles, 
£403,850, as compared with £316,579 in 1915, and £883,760 
in 1914; of tires and axles, £580,735, as compared with 
£459,770 in 1915, and £493,698 in 1914 ; of chairs and metal 
sleepers, £92,896, as compared with £420,659 in 1915, 
and £447,411 in 1914; and of miscellaneous permanent 
way material, £524,791, as against £648,313 in 1915, 
and £693,191 in 1914. The total value of permanent 
way material exported was £1,263,866, as compared with 
£2,987,389 in 1915, and £4,161,502 in 1914. There were 
54,387 tons of rails exported as against 253,338 tons in 
1915, and 441,606 tons in 1914, and 10,011 tons of chairs 
and sleepers, as compared with 56,314 tons in 1915, and 
72,971 tons in 1914. Out of the £1,299,032 worth of 
locomotives exported, £570,391 went to “* other countries 
in Europe than Spain,” £211,399 to India, £175,478 to the 
Argentine, and £133,889 to Australia. Of the rails, 
£159,033 worth out of the tota! of £582,211 went to India 
and £377,219 to * other countries *’ in Europe other than 
Russia and_Sweden. 
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WHAT INDUSTRY OWES TO SCIENCE. 
No. VL* 
DYES, EXPLOSIVES, AND CELLULOSE. 


THE invention of dyeing has been attributed to the 
Pheenicians, probably because it is chronicled that 
Solomon sent to Hiram of Tyre for ‘a man cunning 
to work ”’ inter alia ** in purple and crimson and blue.” 
The Tyrian purple was derived from the throats of a 
species of murex, a molluscous animal, a single drop 
from each. Other dyes from animal substances 
include sepia derived from the black secretion of the 
cuttlefish, and cochineal which consists of dried female 
cochineal insects, discovered by the Spaniards in 
1518. 

The importance of the dye industry is not so much 
in the value of the dyes as in the vast interests of the 
textile industry with which it is so intimately 
associated. At a high estimate this country does not 
use annually dyes to the value of £2,000,000, or, say. 
less than Is. per head, presuming the use to be 
confined to the British Isles ; but the various industries 
affected exceed in annual value a sum of £200,000,000, 
and the labour involved in dyeing and _ printing 
processes is not far short of 2,000,000. Clearly then 
we cannot afford to be dependent on other countries 
for supplies of materials of this kind so long as we have 
the power to produce them ourselves. It is well 
known that the Government has now given active sup- 
port to the industry ; and we may rejoice that British 
Dyes, Limited, and other British dye concerns are 
making good progress towards its firmer establishment. 
Even before the outbreak of war, progress had been 
made in certain directions towards successful com- 
petition with the Germans, and since the war, by the 
aid of science, discoveries have been made which, in 
the view of the enemy producers, were calculated to 
defy our chemists for at least ten years. Compared 
with the period occupied by the Germans in dis- 
covering artificial indigo—about thirty-five years and 
an expenditure of over £1,000,000—the taunt may be 
taken as a compliment ; but in two years from the 
discovery of artificial indigo 426,100 out of 755,900 
acres of plantations went out of cultivation ; in the 
course of a few years the synthetical had driven the 
natural dyestuff out of the markets of the world, being 
only about one-third of the price, and the business 
passed from India to Germany. 

The history of the subject covering the consideration 
of all the dyes known would fill volumes exceeding in 
bulk the “ Encyclopedia Britannica.”” The number of 
dyes revealed by science and the substances which 
science can foretell with certainty would form dyes, 
and the myriad derivatives of known colouring 
matters, would run into many thousands, though 
800 to 1000 should be more than sufficient for all 
practical purposes. 

The artificial dyes have several advantages over 
natural products. The range of shade for any colour 
can be extended and graded by the employment of 
suitable materials in a manner that cannot be attained 
by using the natural dyes; the purity of artificial 
dyes is much greater, and the cost, everything 
included, is less. On account of this superiority of 
synthetic dyes, the cultivation of indigo and madder, 
and the trade in cochineal have been almost completely 
overshadowed. Indigo and madder have been 
investigated by scientific men, and the composition 
and nature of the dyestuff determined. Further 
researches have led to the discovery of methods of 
synthesis of these substances, not only interesting 
trom an academic point of view, but capable of holding 
their own and beating their natural prototypes in 
commercial competition. The use of cochineal has 
been largely replaced by the discovery and utilisation 
of azo-red dyes which imitate the colour very closely, 
such, for example, as Bieberich scarlet. The most 
important material used in the economical manu- 
facture of indigo is napthalene obtained from the 
creosote oil fraction of the tar distiller by cooling, 
washing the crystals produced with alkali and with 
acid, and distilling or subliming the product. Other 
ingredients are chloracetic acid and sodium hypo- 
chlorite, the preparation of which provides one of the 
numerous outlets for the elementary chlorine of the 
alkali manufacturer. A short sketch of the method 
of Heumann will not be out of place. 

Naphthalene is converted into phthalic anhydride 
by heating with sulphuric acid and mercuric sulphate. 
The phthalic anhydride in turn is transformed into 
phthalimide by heating under pressure with ammonia. 
By the action of sodium hypochlorite on phthalimide, 
anthranilic acid is produced and this substance, when 
treated with chloracetie acid, yields phenyl glycine- 
carboxylic acid, which by fusing with alkali, dissolving 
the melt in water and passing a stream of air through 
the solution, yields indigo blue. This complex series 
of operations has met with complete commercial 
success. 

Alizarin, the dyestuff contained in madder, is made 
from anthracene, another coal tar product, by the 
action of sodium bichromate and sulphuric acid to 
form anthraquinone ; this is transformed by the action 
of sulphuric.acid into anthraquinone sulphonic acid, 
the sodium salt of which when fused with soda and 
a little potassium chlorate yields a compound of 
alizarin containing sodium, from which alizarin itself 
is made by the action of acid. 

* No, V. appeared January 12th, 





Bieberich scarlet, one of the naphthol azo dyes, 
a very important group, is, like indigo, prepared from 
naphthalene as starting material. 

These three examples serve to show how the 
laboratory and the factory have replaced the cultiva- 
tion field. There are also thousands of new dyes 
prepared from benzene, toluene, and carbolic acid, as 
well as many others from naphthalene. The name 
‘coal tar dyes,’”’ however, is rather misleading to the 
uninitiated, for it seems to imply that the dyes exist as 
such in the tar and only need extraction. What is 
meant, is that the raw materials are found in the tar 
and need to be transformed before anything of the 
nature of a dye can be produced. 

The recovery and utilisation of these tar products 
in this manner is a great scientific achievement. The 
first known coal tar colour mauveine was made from 
aniline by Perkin in 1856, aniline having been 
discovered by Unverdorben, thirty years earlier, by 
distilling indigo. 

Dyeing.—The processes of dyeing and calico 
printing are definitely chemical and depend entirely 
on scientific control. Dyes are transparent and the 
effects they produce vary according to the light 
reflected by the fibres of materials before they are 
dyed. Obviously, therefore, black cannot be dyed, 
and such colours as red, blue, and yellow can only 
be dyed in the same hues, unless the material, as is 
possible in the case of velvets and velveteens, be 
previously bleached. White reflects all rays and 
is essential as the basis for bright dyes. ‘There must 
be chemical combination between the colouring 
matter and the cloth,and the dye must be dissolved 
in a solution having a weaker affinity for the colour 
than the cloth, while for economical working there 
must be accurate adjustment between these relations. 
Wool has a stronger affinity for dyes than silk, cotton, 
or linen. The solutions used must be varied as 
occasion requires. The choice of dyes for a given 
material involves the consideration of fastness to 
washing, and the action of light. Certain dyes will 
fix themselves directly to certain fibres but not to 
others without the use of mordants. The mordants 
commonly employed, such as tannin, and the oxides of 
iron and aluminium, were discovered empirically, 
but science has explained their action, while research 
has contributed to the discovery of many new kinds 
of colouring matter. In the art of dyeing the neglect 
of science is mainly responsible for the loss incurred 
by spoiled and impoverished material. 


EXPLOSIVES. 


From a brief review of one of the most interesting 
arts of peace we will pass to one of the principal 
industries of war. The methods of production of 
explosives are so closely allied to those of the coal 
tar dyes that without much modification of plant 
the dye maker can turn his attention to the war 
industry. We will not go so far as to suggest that 
the development of the dye industry of the Germans 
was part of their plan of preparations for war, 
but they have undoubtedly been able to take 
advantage of the existence of their great factories 
for fine chemicals and dyes in this connection. From 
the discovery of pulvis fulminans by Roger Bacon 
in the thirteenth century, the invention of gunpowder 
and guns by Swartz, the monk of Cologne, in the 
fourteenth, and the first use of cannon in ships in 
the sixteenth century, there was little development 
in the science or industry of explosives until the 
nineteenth century; then, of course, the need for 
explosives in mining and engineering was far in excess 
of that for war. Our present business is not to 
moralise, but to indicate with caution what science 
has done for an industry, the foundation of which 
lies in the realisation, by scientific men, of the causes 
of explosion. An explosive compound or mixture 
is one that can be converted exothermically and with 
great rapidity into gaseous products which at the 
high temperature attained would occupy at ordinary 
pressure a much greater space than that occupied 
by the original compound or mixture. ‘The enormous 
pressure generated by sudden expansion constitutes 
the explosive force, and the principle involved has 
led to the utilisation of the explosive nature of a 
number of substances possessing this property which 
might otherwise have been overlooked. For instance, 
it is not at all easy to bring about the explosion of 
trinitrotoluene, or T.N.T. It is a relatively stable 
substance ; but a study of its nature and comparison 
with picrie acid, a similarly constituted body of 
known explosive properties, would lead one to suppose 
that it could be detonated by percussion. 

In 1832, Braconnot demonstrated the formation 
of an explosive substance by the action of nitric 
acid on wood fibre, and in 1845 Schénbein obtained 
gun-cotton by treating cotton with a mixture of 
sulphuric and nitric acids. Its manufacture, however, 
though started in several foreign countries, was not 
successful, the production being unstable and 
dangerous, owing to lack of care in the details of 
the operations involved. Sir Frederick Abel showed 
that not only must the starting material, cotton 
waste, be carefully selected, but thorough water 
washing after nitration was an important factor. 
The instability of the Schénbein material was due 
to the presence of free acids. The introduction of 
centrifugal driers and of paper pulping machines for 
breaking up the cotton fibre facilitated the washing 
process, and reduced the risk of manufacture. 





Gun-cotton is used for a variety of military 
purposes, such as filling subterranean and submarine 
mines and torpedoes, and it possesses the great 
advantage that it can be exploded when wet, although 
the wet substance is safe for handling, transportation, 
and storage. When dry, it is exploded by a primer 
of fulminate of mercury ; when wet, a primer of 
dry gun-cotton is used. ‘The explosive power of 
gun-cotton led to attempts being made to use it as 
a propellant, but gun-eotton, as such, is not suitable 
for the purpose because its explosion is very rapid, 
violent, and uncertain. Attempts to ‘‘ tame’’ it by 
gelatinisation with certain organic liquids met with 
success in the smokeless powders of Walter F. Reid 
and Vieille. The most remarkable result in this 
direction, however, was achieved by Alfred Nobel, 
who produced a homogeneous mixture of gun-cotton 
and nitroglycerine by the evaporation of a solution 
of those substances in acetone. By the modern 
development of this method, gun-cotton, nitro 
glycerine, and a small quantity of mineral jelly are 
mixed well with acetone, and the resulting paste 
squeezed through jets so as to form continuous cords, 
which, when dry, have the appearance of catgut. 
This is cordite, the propellant explosive used in 
firearms of many sorts and sizes. 

Nitroglycerine, mentioned above, was discovered 
by Sobrero, in 1847, but its explosive properties 
were not utilised until its value was recognised by 
Nobel. It is a fairly heavy oily liquid, detonating 
violently by percussion, when struck a sharp blow, 
or suddenly heated. On account of these propensities 
the substance, as such, is seldom, if ever, employed 
at the present time, but is converted into a safer 
form by incorporation with some inert material, as, 
for example, magnesia alba, or kieselghur, the 
product in the latter case being dynamite. In this 
form, although a certain amount of danger’ still 
attends its use, it is much safer than in the free state. 
Sometimes nitroglycerine is incorporated with an 
explosive diluent, with ecollodion cotton, to 
produce blasting gelatine, a body with explosive 
power exceeding that of nitroglycerine; while a 
mixture of thinly gelatinised nitroglycerine with nitre, 
woodmeal, and a trace of soda, gives us gelatine, 
dynamite, another useful blasting agent. Explosives 
of this class, used largely in mining, quarrying, and 
civil engineering operations, have been specially 
developed by Nobel’s Explosives Company. 

When we come to consider the class of substances 
used for the bursting charge of shells, it is difficult 
to give any individual the credit for their first applica 
tion, or, shall we say, ~ give the devil his due.” 
Picric acid, the oldest of these, was discovered in 
1799 by Welter, and its nature as a derivative of 
phenol was elucidated by Laurent in 1842. Preparations 
of picric acid are used by various countries, as a military 
high explosive under such names as lyddite, shimose, 
and melinite. Its great disadvantage is that it forms 
very sensitive and highly explosive salts when left 
in contact with metals for any length of time. This 
drawback is not shared by 'T.N.T., which has come so 
much into use during the war. The substitution 
of T.N.'T. involves a loss of explosive power, but this 
is more than counterbalanced by the advantages 
gained. It is used both alone and in conjunction 
with other substances such as aluminium powder and 
ammonium nitrate. Such a mixture is ammonal, 
a safe but very powerful explosive employed by the 
Another very violent explosive is tetra 
not 


as 


Austrians. 
nitroaniline, discovered by Fleurscheim. It is 
very largely used, as the materials required for its 
manufacture are comparatively expensive. 

The whole industry is based on science, and should 
be controlled by trained men of science in every 
department. It has demanded its toll of human life. 
in spite of extraordinary precautions ; but without 
science that toll would have been far greater, and 
certain it is that without the search for knowledge, 
the desire to experiment, and the power to apply 
the knowledge gained, such an industry could not 
eXIst. 





THE TAYLOR UNDERFEED STOKER. 


THe underteed boiler stoker described in this article 
was invented in America by the late Mr. E. E. Taylor about 
fourteen years ago. It is therefore by no means a novelty, 
and is, we understand, well known and in extensive use 
in the United States. At this late date it would not be 
in accordance with our custom to describe it were it not 
for the fact that even now very little appears to be generally 
known in this country concerning the Taylor stoker, 
its construction, operation, and performance. The 
attention of British engineers has recently been attracted 
to it by Scholey and Co., Limited, 56 Victoria-street, 
Westminster, S.W., and already more than one important 
British power stations are using it or are considering its 
installation. 

The Taylor stoker is of the underfeed type in that the 
green coal is fed in beneath and not on top of the burning 
fuel. Combined with this principle is another whereby 
gravity is employed to cause the ash and other refuse 
from the fuel to pass away from the ignition zone towards 
the ashpit. It is claimed for the stoker that it is simple 
and easy of application to existing boilers of other than 
the internal flue type, that its maintenance and operation 
involve little expense or skill, that it gives practically 
smokeless combustion whatever the quality of the coal 
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used, and that it very greatly increases the rated steaming 
capacity of the boiler to which it is applied. With regard 
to the latter point it may be mentioned that the materially 
enhanced output of steam is said to be obtained without 
the quality of the steam being effected in spite of the 








The rams are reciprocated from a crank shaft passing 
across the front of the boiler and itself driven from the 
same shaft that drives the fan supplying the forced draught 
to the wind box beneath the stoker grate. The steam 
engine driving the fan shaft is controlled by a valve 
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Fig. 1—-TAYLOR UNDERFEED STOKER 


well-known fact that a boiler forced considerably above 
its normal capacity is usually liable to prime. The 
absence of such priming with the Taylor stoker appears 
to be due to the circumstance that the increased output 
is not. obtained by means of a higher local temperature 
of combustion in the neighbourhood of the furnace, 
hut by the more equitable distribution of the same temper- 
ature throughout the whole heating surface of the boiler. 
It is not claimed for the stoker that it will in general 
increase the efliciency of the boiler. It is, in fact, quite 
frankly admitted that as the output is increased above the 
normal the efticiency may reasonably be expected to 
be somewhat less than the normal. The advantages 
attendant upon the greatly increased output are, however, 
helieved to be much more than will compensate for the 
comparatively small falling off in efficiency which may 
result from the installation of the stoker. 

In Fig. 1 a perspective view of the stoker in its simplest 
form is shown. The width of the furnace, it will be 
gathered, is filled up by a series of vertically disposed 
plates formed with their upper edges sloping downwards 
from the front towards the back of the grate. The spaces 
hetween these plates are alternatively retorts and tuyeres, 
so that the grate is built up of a number of units con 
stituting alternately inlets for the coal and inlets for the 
air. The tuyere divisions are provided with a series of 
interlocking cast iron plates formed with air channels 
on their undersides. The tuyere divisions are in com- 
munication with a common air duct or wind box disposed 
crosswise beneath the grate. ‘The retort divisions each 
contain a couple of reciprocating rams for feeding the coal 
into the general body of the fire. The retort divisions 
are in communication with a coal hopper extending 
xeross the front of the boiler. At the extreme rear of 
the grate a number of dump plates are hinged. These 
plates are normally horizontal, but can moved in 
convenient sized groups by hand into the vertical position 
shown in Fig. 1. This movement is effected periodically 
during the running of the boiler to discharge the ash. &«., 
from the coal into the pit provided beneath the dump 
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which operates automatically with any change of pressure 
in the boiler steam. Thus should the boiler pressure 
rise or fall, the pressure of the forced draught, and simul- 
taneously the quantity of coal fed per minute into the 











arm. The connecting-rod C for the lower ram is engaged 
with the link A by means of a fixed washer on one side 
of the link, and an adjustible stop controlled by the handle 
D on the other side. By these means the amount of 
movement of the lower ram can be varied to suit require- 
ments. The stoker illustrated, as is commonly the case, 
is provided with an extension grate consisting of a series 
of overlapped cast iron sections E, mounted on suitable 
framning between the lower end of the grate proper and 
the dump plates. The framing referred to is pivoted 
at the fulerum F, and is united by means of the rods, 
levers, and links shown with the end of the link A. Means 
are provided for adjusting tho movement communicated 
to the extension grate and for entirely interrupting it. 
Normally, however, the extension grate is kept con 
tinuously in slow movement. ‘This facilitates the doscent 
of the ash from the fire on to the dump plates. Alternatively, 
the extension grate can at will be made to support an 
active part of the burning fuel. his is achieved by 
reducing or entirely stopping its motion and by admitting 
air from the wind boxesG beneath and between the bars F: 
of the extension grate. A damper plate H operated 
by means of the hand wheel J serves to regulate the 
amount of air thus admitted to the extension grate. 
Once this plate is set the air varies automatically with 
the coal fed to the furnace just as does the air admitted to 
the main part of the grate. The dump plates are operated 
when required by means of a handle inserted within the 
socket K. 

The general arrangement of a Taylor stoker now being 
made for the Shanghai Municipal Electrical Works is 
shown in Fig. 3. Under this contract stokers of the type 
described above are being fitted to two Babcock and Wilcox 
marine type boilers. The makers’ rating for these boilers 
is given us as 40,000 Ib. of steam per hour. With the 
Taylor stokers added, we are informed by Messrs. Scholey, 
the continuous output will be 62,000 Ib., and for short, 
periods, say two hours, from, 75,000 to 80,000 Ib. Fach 
stoker consists of 13 retorts, and has a total width of 


23ft. 3in. Foreed draught and induced draught plant 
are. both included in the arrangement. The forced 


draught will be supplied by a Belliss and Morcom compound 
engine developing 120 horse-power, and driving, at 450 
revolutions per minute, a double inlet high-pressure 














furnace, are automatically adjusted to bring conditions “Sirocco” fan. This plant will be capable of deliv ering 
back to the normal. The draught and the rate of feed 
of the coal are in the first instance adjusted to the best 
relationship as revealed by an analysis of the chimney L 
gases for carbon dioxide. Once adjusted they will auto- 
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matically be preserved in the same ratio ; however, either 
may alter separately. In this way good results, it is 
claimed, are obtained independently of the skill of the 
boiler attendant. 

In Fig. 2 we give a sectional drawing showing the prin- 
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Fig. 3—GENERAL ARRANGEMENT OF STOKER 


division, it will be understood, assists the coal to pass 
out of the hopper into the body of the fire. The lower 
ram assists the coal under the action of gravity to pass 
downwards on the sloping grate until, in the state of ash, 
it reaches the dump plates. 


cipal details of a recent form of the stoker. The upper 
ram it will be seen is driven from the crank shaft by a 
connecting-rod which takes the form of a bell crank lever. | 
The lower ram is driven from this bell crank through 
the link A which is pivoted at B to a swinging 


80,000 cubic feet of air per minute at a pressure of 5in. 
of water. The forced draught engine will also drive the 
stoker shaft. The induced draught will be supplied by a 
Belliss and Morcom compound engine driving a 70in. 
diameter “* Siroceo ”’ fan. 

Particulars of many tests carried out on boilers fitted 
with Taylor stokers have been supplied to us. From these 
we take the following information relating to the perform 
ance of a Babcock and Wilcox boiler at the electricity 
works of a British municipality before and after it was 
fitted with a Taylor steker. The boiler had a water 


| heating surface of 6182 square feet, and was designed 


to work at about 190 lb. pressure with the steam super- 
heated to about 560 deg. Fah. As fitted with the makers’ 
chain grate stoker it evaporated per hour 27,136 lb. of 
water from and at 212 deg. Fah. and showed a combined 
furnace and boiler efticiency of 72.7 per cent. With the 
Taylor stoker fitted, four tests at different rates of firing 
were carried out as follows :— 


Test Water evaporated from ifficiency, 
No. and at 212 deg. Fah. per cent. 
22,931 1b. 72.8 
2 32,707 ,, 71.56 
3 35,680 67.7 
4 44,826 , 700 


In addition, capacity tests showed that the boiler when fitted 
with the Taylor stoker could evaporate over 51,000 Ib. 
of water per hour from and at 212 deg. Fah. for short 
periods of an hour to an hour and a-half. 

An important claim made for the stoker is the flexibility 
which it gives in the matter of steam output. On this 
subject the Electricity Department of the municipality 
referred to-above reports the results of some tests as 
follows :— 

(1) The boiler was shut down at 6.5 p.m. one night 
No coal was added to the fire until 8.15 a.m. the next 
morning, between which time and 9 a.m. 2700 lb. were put: 
on the grate. At 10.6 a.m. the stop valve was opened 
In nine minutes the steam flow meter read 39,800 Ib., 
in 104 minutes 44,000 lb., and in 12} minutes 50,000 1b 

(2) The boiler was then brought back to normal 
steaming. At 11 a.m. the meter showed a flow of 25,200 lb. 
In 44 minutes this was raised to 43,700 Ib., and in 5 minutes 
to 45,500 Ib. 

(3) The boiler was shut down at 5 p.in, one night. 
No coal was added until 9.14 a.m. the next morning, when 
the boiler was put on load. In 18 minutes the steam 
meter showed a flow of 22,300 lb, 
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NEW RAILWAY WORKS IN LATIN AMERICA. 


ALTHOUGH it is the expressed intention of all South 
American railway companies to avoid, during the period 
of the war, any outlay that can be possibly avoided or 
postponed, it has become necessary in not a few cases to 
proceed with important works already commenced, and 
to purchase new rolling stock as the need presents itself. 
Owimg to the destructive fire at the Parana shops of the 
Entre Rios railway—Argentina—a considerable outlay 
has become imperative upon a new equipment of plant 
and machinery. Also a substantial arnount has had to 
he devoted to restoring the physical condition of the line, 
which suffered, for two years in succession, heavy damage 


from floods and rains. New construction on the Bolivar 


railway-—-Venezuela—has, for the time being, come to an 
end, the San Felipé branch, having a length of 26 
miles, having now been completed and opened to 
public traffic. \n appreciable amount has been set 
aside by the directorate of the North-Western of 


Uruguay railway for new rolling stock in view of the traftic 
anticipated. The Colombian Northern railway is destined 
to benefit materially by the contract just entered into 
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GOVERNMENT RAILWAYS—PETROL - ELECTRIC 


THOMAS TRANSMISSION, LIMITED, LONDON, ENGINEERS 
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THOMAS TRANSMISSION CAR IN NEW 
ZEALAND. 


A New petrol electric railway coach is now running 


on the Wellington-Lower Hutt) Suburban line of the 
New Zealand Government Railways. The chassis was 


constructed to the order of the New Zealand Government 
by the Midland Railway Carriage and Wagon Works, 
Limited, Birmingham, the engine by J. Taylor and Sons, 
Limited, of King’s Cross, and the electric transmission 
by the Thomas Transmission, Limited, of Kensington. 
The body was built in the Petone Railway Workshops. 


where the various parts were assembled. The vehicle 
is of striking appearance. Its length 62ft. is greater 


than that of any passenger carriage in New Zealand, and 
at each end there is a driving eab with a V-shaped wind 
shield, carrying on its front a big radiator with expanded 
wings to direct a strong air current through its pipes. 
At each end of the car proper is a passenger compartment 
for about thirty people, and in the centre is the engine 
room. Apart from these items the most noticeable 
feature is that the steel under-framing is unusually high, 
which naturally reduces the height of the body work, and 





INTERIOR OF PETROL-ELECTRIC COACH 


between the Colombian Government and a firm in Bogota 
for the construction of a new line from Nemocé6n to 
(hiquinquira, the traffic over which must a!so pass over 
the lines of the Colombian Northern. 

lt is worthy of note that, notwithstanding the great 
increase in the price of coal, and the heavy advance in the 
rate of wages throughout Latin America, many of the 
railway companies have succeeded in reducing the rate 
of working. Thus the Colombian Northern has brought 
down the percentage from 31.84 to 29.63, while the North- 
Western of Uruguay has reduced its ratio from 82.82 to 
79.28. In other places the same economies seem to have 
been effected, and under similarly adverse conditions. 
Thus. the Cuban Central railways have decreased their 
working expenses to a ratio of but 53.72 per cent., in spite 
of the fact that, owing to the inability of the company to 
raise money to purchase new rolling stock and locomotive 
power, revenue has had to be employed for the purpose. 
The United Railways of the Havana have been no less 
successful in the direction of working economies, having 
during the last six months of the year reduced their ratio 
to 54 of the gross receipts. : 

This company has latterly expended some substantial 
sums upon new rolling stock and steam ferries, the whole 
of which have been secured from the factories of the 


United States, probably because British builders are not | 


able at present to accept orders for early delivery, 


incidentally the amount of head room within by several 
inches. 

The power unit is a V-type 8-cylinder petrol engine of 
about 200 horse-power. We described and _ illustrated 
it in our issue of the 30thjApril, 1915. It is dropped so 
low that the tops of the cylinders are barely above the 
general fluor-line of the vehicle, and the power shafting 
runs horizontally to the final transmission gear on the 
axles of the wheels. This engine, which, during the 
trial in New Zealand, ran smoothly, and without giving 
any trouble, is powerful enough to propel, and actually 
did propel, a total load of 80 tons on the level at a speed of 
over 36 miles per hour. The load consisted of the motor 
car itself, two heavy Red Cross cars, and a brake van. 
With one “trailer” the motor has done forty miles an 
hour, and alone its speed is forty-five miles an hour. 
During the trial run the motor car alone was taken up 
the hill between Upper Hutt and Kaitoke, and notwith- 
standing the abrupt curves, climbed the gradient at a 
speed varying between thirteen and fifteen miles an hour, 
which was regarded by the railwaymen on board as a 
very creditable performance. The special feature of the 
vehicle is not, however, its ability to make speed or climb 
hills, though that, of course, is important. The novelty 
is in the transmission or transfer of the engine’s power 
to the wheels. 

As we described the whole of the driving mechanism 


before it was sent out to New Zealand—see our issue of 
July 9th, 1915—it will not be necessary to refer to it 
again in detail in the present instance. 1t will suffice to 
say that it is an ingenious combination of mechanical and 
electrical apparatus in which the electrical portion is not 
always in operation, the engine normally driving the wheels 
mechanically. 

The machinery has proved to be wonderfully easy to 
control in actual service, and only one man is needed to 
drive the vehicle, the engine being practically left to itself 
The driver merely manipulates the controller, operates 

















DRIVER’S COMPARTMENT 


the brakes (Westinghouse and hand) and controls the 
speed of the engine by means of a throttle worked by « 
pedal. He and a guard form the whole crew of the car or 
train, as the case may be. The combined equipment of elec 
trical and mechanical devices is in operation only during 4 
small portion of the running time. At each start it is 
probably only about twenty seconds in use, and only 
operates during a run on steep gradients. Its value 
is in the fact that it enables the car to be propelled in 
all circumstances by an engine only powerful enough to 
give speed on a level track. 

Exterior and interior views of the car itself, and an 
iterior view of the driver's cab, are given herewith. 





FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Balderton-street, Oxford-street. 


ORDERS. 
week by Lieut.-Col. C. B. Clay, V.D., ¢ 


Week.-—Platoon Commander G. H. Parker. 
Platoon Gommander C. H. C. Bond. 
Monday, January 29th.--Technical for Platoon 

Regency-street. Squad and Platoon Drill, Platoon 

Signalling Class. Recruits Drill 6.30 to 8. 

Tuesday, January 30th..-A volunteer fatigue party 1s required 
to assist the Quartermaster. 

Wednesday, January 31st. 
Drill, Platoon No. 1. 

Thursday, February |st.--Platoon Drill Platoon Nos. 5 and 6. 
\mbulance Class by M.O. 6.30. 

Friday, February 2nd.—Technical for Platoon No. 10, Regency 
street. Squad and Platoon Drill No. 9. Signalling Class, 
Reernits Drill 6.25 to 8.25. 

Saturday, February 3rd. 


For mumanding. 
Officer for the 
Next for Duty. 


the 


No. 9 at 
No. 10. 


lustruectional Class 6.15, Platoon 


Commanding Officers’ Parade, 2.45. 


Uniform. 

Sunday, February 4th.--Eutrenching at Otford, Parade 
Victoria (S.E. and+ C. Railway Booking-office), 8.45 a.m 
Uniform, haversacks, water bottles. .Mid-day rations to he 
earried. Railway vouchers will be provided. 

Musketry.—¥or al! companies, see notice at headquarters. 

Note.---Unless otherwise indicated, all drills, &c., will take 


place at headquarters, 
By order, 
Macieop Yearsiry, Adjutant. 
January 27th, 1917. 





SHIPPING, ENGINEERING, AND MACHINERY Exatnirion,—lt 
will be remembered that a large Shipping, Engineering, and 
Machinery Exhibition was arranged to be held at “* Olympia *’ 
in September and October, 1914, but the outbreak of the war 
necessitated its postponement until 1917. Owing to the con- 
tinuance of the war and other causes, the company under whose 
auspices the exhibition was to have been held is now being wound 
up, but at a largely attended meeting of exhibitors, held on 
the 23rd inst., Sir Archibald Denny in the chair, it was unanim. 
ously resolved to accept a proposal of Mr. F. W. Bridges, one 
of the organisers of the exhibition, to form a new company for 
the purpose of carrying on the exhibition, the new concern to 
take over all contracts with exhibitors exactly as they stand at 
the present time, the exhibitors not being called upon for any 
further payments beyond the original amount contracted for. 
It was decided that the exhibition, which would be open for a 
period of three weeks, should be held at the first suitable date 
whev ‘‘ Olympia ” is available after the war, the actual date to 





be decided by a majority of be Exhibitors’ Committee, 
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EXTENSIONS TO A RUBBER FACTORY. 


SomME inportant extensions are in process of being 
made to the rubber factory at Castle Mills, Edinburgh, 
of the North British Rubber Company, Limited, This 
factory was, we believe, even before these extensions 
were undertaken, the largest in the British Kmpire, and 
in it employment is given to some 5000 workpeople. 

The existing tire-making department was built about 
ten years ago, and although for the last year or two it 
has been working day and night without cessation, it 
has proved altogether inadequate for the demand for the 
firm's “Clincher” pneumatic and other tires. The 
new building, which is to be devoted to tire manufacture, 
has already been begun, and it will form the commence 
ment of a new street in the Castle Mills. It has been 
designed in such a way that it will be an easy matter 
to add further sections as demand justifies. 

In addition to the extensions made for manufacturing 
* Clincher”? pneumatic tires, another factory has been 
erected for the making of solid rubber band tires for 
commercial vehicles, and in this+connection it may, be 
mentioned that the firm claims to have been the pioneer 
manufacturer of solid rubber tires. For some considerable 


places. How many know that a page is devoted to 
translators of languages ? We might go on asking similar 
questions to these and yet find that the large majority 
of those even who consult the Directory for addresses 
every day have not yet discovered the full extent of the 
vast Guantity of information which it contains. 


A NEw electrical book of reference has made its appear- 
ance under the title of ‘‘ Spon’s Electrical Pocket Book,” 
which, as its name implies, is published by E. and F. N. Spon. 
It has been edited by Mr. Walter H. Molesworth. ‘The 
first pages are devoted to tables of weights and measures ; 
logarithms, trigonometry, and temperature tables ; con- 
version factors, graphic and international symbols ; 
units, laws and terms. Then follow sections dealing with 
various details of electrical working such as sizes of 
conductors, systems of transmission, methods of testing, 
calculation of corona losses, &c. Continuous current 
and alternating current generators and apparatus and 
their working are then discussed, and attention is directed 
to accumulators, electric furnaces, various systems of 
lighting. Sections are then devoted to various methods 
of electric traction,.tramways, and trackless and other 
road motor vehicles, railways, &c. Lists of various 
regulations are also given, together with details of wiring 








EXTENSION TO CASTLE MILLS RUBBER FACTORY, 


time past its resources have been sorely taxed. Moreover, 
we are informed that, since the outbreak of the war, 
practically the whole of the firm’s output of solid tires 
has been used for transport vehicles, both at home and 
at the front, with the result that the company has been 
unable to cope with orders from private individuals. 
This fact, coupled with the anticipation that there will 
be an enormous demand for tires after the conclusion of 
the war, decided the company to proceed at once with 
the extensions above mentioned. 

The new building, of which givo perspective 
sketch, showing how it will appear when completed, will 
consist of two floors, and it is to be equipped with machi 
nery and labour-saving devices of the latest types. 


we a 








BOOKS OF REFERENCE. 


ALL sorts of information likely to be useful to the marine 
is contained in “ Munro's Marine Engineer's 
Annual Pocket Log and Diary ’’—-with which incor- 
porated “* Donaldson’s Engineers’ Annual ”’——a copy of 
the 1917 edition of which has recently reached us. This 
handy little volume is published by James Munro and Co., 
Limited, of Glasgow, at the modest sum of one shilling net. 
It contains, first of all, a general article on the present 
position of marine engineering in which the latest develop 
ments in methods of propulsion, &¢., are discussed. Then 
follow reprints of some papers read before the Lnstitutes 
of Naval Architects and Marine Engineers. Following 
these the contents of the book are too numerous to be 
quoted in detail, but. we may say that among them are : 
Logarithm tables; explanations of Aspinall’s Marine 
type governor, Weir's direct acting feed pump and 
Howden's system of forced draught ; an article on the 
lubrication of propeller shafts; particulars of various 
kinds of fuel; a table of approximate distances between 
ports ; tide tables of various ports; regulations relating 
to the examination for engineers. These are succeeded 
hy tables and general data dealing with a very large 
number of subjects on all of which a marine engineer 
may conceivably require to be informed. 


engineer 
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THe 1917 edition of that invaluable book of reference 
‘The Post Office London Directory,” has been sent to 
us and is, as usual, most heartily welcome. It is, as all 
the world knows, published by Kelly’s Directories, Limited, 





of High Holborn, at the price of 36s. without, and 45s. | 


with the section devoted to the County suburbs. It 


is difficult, to find anything to say about this excellent | 


though somewhat bulky volume, that we have not said 
many times before. We have already used the epithet 
“invaluable,” so cannot do so again, though, truth to 
tell, it is the only adjective which adequately expresses 
the value of the work. This much can be said, however, 
that it contains a great deal more than mere lists of streets, 
names: and address, trades, &c., and a great deal more 
than the average person who uses it is aware of. Who 


realises, for example, that there is in it a list of numerous | 
towns throughout the country with directions of how to 
reach them, and in most cases a list of their hotels ? This we 
have found most useful when having to visit out of the way 





EDINBURGH 


rules, standards, &c. Throughout the book there are 
numerous diagrams and illustrations which are parti- 
cularly clear. There is, of course, a great deal more 
information in the book than is mentioned in the foregoing, 
but enough has been said to indicate the lines on which 
it has been compiled. The price is 6s. net. 


Our contemporary, Syren and Shipping, las recently 
issued what it has termed an Internatiomel Mercantile 
Diary, but which, though it contain a diary, 
is as well a very handy book of reference. The central 
idea round which it has been compiled is that it shall 
facilitate the development of trade between the United 
Kingdom and foreign countries, and one of its distinctive 
features is a set of foreign exchange tables which have been 
so arranged as to permit of the conversion of any sum of 
money at any rate from or into sterling. There are also 
tables for converting British or metric weights and measures 
into their foreign equivalent. It is claimed that these 
tables cover every country, and a far wider range than any 


does 


hitherto published. The working out of these tables 
must have been a very laborious process, and their 
arrangement is certainly most ingenious. . Then there 


is an international section in which information is given 
not only concerning this country, but other countries 
throughout the world. The whole volume is distinctly 
novel in its conception and treatment, and should, we 
think, be found very useful. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January LOth, 1917. 

Tae French and Russian State Railways are in negotiation 
for the delivery for steel cars. The French inquiries cover 
10,000. ‘The Italian State Railways are negotiating for 10,000 
tons of squares and rounds in soft steel. The French Govern- 
ment has placed an order for spikes and track bolts for several 
hundred miles of railroad. The demand for billets and sheet 
bars has fallen off, because there are none to be had, and quota- 
tions on other available products are far over double average 
quotations. Structural steel has begun to boom under a demand 
for structural expansion and for car building purposes. Cana- 


| dian structural requirements are looming up, but the quantities 


that may be wanted there can only be surmised. A fresh batch 
of inquiries from abroad is before the market. Three furnaces 
sold 25,000 tons of standard ‘‘ Bessemer ” to Italy, and it is 
probable that more furnaces will be banked owing to the im- 
possibility of getting coke. The plate mills are expanding 
capacity, and have already sold the anticipated increase for 
some months. Railroads are still buying rails for 1918 delivery : 
all branches cf the steel industry are straining at expansion, and 
it is a race between expansicn and demand. - The delusive 
prospects of peace have for the time being strongly affected the 


| copper situation, which is controlled by men of commanding 


insight and foresight, of which they are evidently not making 
use at the present time. The present production of copper has 


| reached nearly 2000 million pounds, which logically means a 


large curtailment of production at the close of the war, with a 
general tumbling in of prices. The output has been fully sold 
up for six months ; prices must remain steady for some time, 
and with the straining of producing capacity the foundation is 
being laid for much cheaper copper, but the return of demand 
from the Central Powers after the war will largely compensate 
for the reduction due to post-war conditions in other markets. 
Prices incline to weaken, but there is no assurance that higher 
figures will prevail when deceptive peace prospects are blown 
aside by the inevitable logic of events, 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Manufactured Iron Price Prospects. 


PrivaTE conferences of some of the leading 
finished iron firms in this part of the kingdom have recently 
been held to discuss the question of applying to the Ministry 
for an upward revision of prices. The reason urged 1s 
that production is likely to be lessened, the military want 
more men released, and the Government inspectors are 
clamouring for more supplies of finished iron and steel. 
Moreover, pig iron makers will not contract far ahead. 
What the conferences will result in is as yet only pro 
blematical. Meanwhile, average selling prices keep 
tending upwards under the stimulus of an unrestricted 
demand, and wages, which move on a sliding seale in 
correspondence with selling price, are continually 
advancing. Thus ironmasters whose prices are’ “con 
trolled”? because their resources are needed by the State, 
find their costs increased by the existence of uncontrolled 
prices, and this tends to keep alive an unsettled feeling. 
The stringency in demand which prevails conduces, of 
course, to very high prices for certain classes of material 
which do not come within the official restrictions. Still, 
the extreme figures reported on the weekly market at 
Birmingham relate only to lots which are so urgently 
wanted that buyers have no alternative but to make the 
best terms they can in the circumstances. Many manu 
factured ironmasters at date have fully as much on their 
books as they care for, and they feel compelled to reject 
offers of further business. They are not at hberty to 
consult the special interests of customers as they might do 
in ordinary times, for apart from the general system: of 
priority certificates there is always the possibility of the 
Government interposing imperative demands for which 
everything has to be set aside. 


Bar and Sheet Iron Trade. 


Both iron and steel hoops are wanted un Stafford 
shire in larger quantities at the present time than producers 
can promise, having regard to the orders on their books. 
Prices vary rather widely according to individual 
circumstances. Hoops are £18 15s. to £19 15s., less 24 per 
cent. Makers of marked bars and merchant bars have 
very heavy order books. The official claims upon their 
output are becoming larger. Full maximum rates are 
required where the control applies, viz., £15 10s., less 
24 per cent. for marked bars, and £13 15s. net for merchant 
bars f.o.t. at makers’ works in each case. Nut and bolt 
qualities realise about £14 5s. net delivered in the district. 
There is a heavier demand for good merchant bar iron of 
the larger sizes. For these, makers require the same value 
as for marked bars and will not take specifications unless 
their conditions are recognised. The list iron houses are 
engaged almost solely for the Government, though small 
quantities are under execution for France. For cable 
bars of 2in. square there is a revival of demand for 
certain classes of work, and lin. rounds are also in special 
request. A large volume of business is offered for small 
rounds, ovals, and light angles. Manufacturers of tube 
and packing strip are urged to accept orders from 
customers even after first offers have had to be turned 
down because deliveries could not be guaranteed within 
the desired periods. The position of the sheet trade 
remains unchanged. Galvanised corrugated sheets of 
24 gauge are at the £28 10s. minimum, and black sheets 
at £19 10s. In the black sheet trade consumers of 
working up sorts express fears of having to close their 
factories for want of material, supplies keep so exceedingly 
short. 


Pig Iron. 


There has been some buying of pig iron, and 
smelters are getting rid of a large proportion of their make 
under contracts previously placed. The position of 
individual houses varies a good deal. Generally speaking, 
however, foundry sorts are being fairly well taken up from 
week to week. There is no indication that the Government 
control is unduly repressing a natural expansion of the 
market. In most cases it is claimed that maximum rates 
are obtainable for foundry qualities. There are departures 
from the rule, however, which are sufficient to prove that 
the restrictions are not disproportionate to the strength 
of the market. Northamptonshire forge iron still drags 
somewhat. Values are inside the maximum. There 
very little expectation of any early revision of the maxima 
There are some departments in which producers are free 
to lay down their own prices. A certain amount of pig 
iron has lately been going from this district. to Scotland, 
and also to Cleveland. Maximum prices are :—-South 
Staffordshire : Common forge iron, 90s.; part-mine forge, 


1s 








95s.; foundry, 
120s.; warm air forge, 145s.; | foundry, 155s.; special 
quality—Lord Dudley’s cylinder—167s. 6d.; cold blast, 





182s. 6d. North Staffordshire : No. 4 forge, 95s.; foundry 
numbers, 97s. 6d.; basic, 97s. 6d. Northamptonshire : 
No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 
90s.; No. 2 foundry, 92s.; No. | foundry, 94s.; basic, 
97s. 6d. Derbyshire: No. 4 forge, 90s.; No. 3 foundry, 
92s. 6d.; No. 2 foundry, 94s. 6d.; No. | foundry, 95s. 6d.; 
basic, 97s. Gd. 


Foundry Iron. 


The precariousness of employment in the 
foundries is still a factor in the pig iron position. Most 
of the makers of foundry pig claim to be getting the 
maximum rates. There are exceptions, and this month 
North Staffordshire iron has not been free from weakness. 
Derbyshire houses attach to contracts for foundry iron 
the condition that they shall be subject to any revision of 
the maxima during the periods they have to run, but the 
attempt to impose these terms in the case of forge sorts 
has not succeeded. The competition for busimess is tou 
keen for this. 


Steel Trade. 
An enormous amount of business is permanently 
in suspense in respect of the rolled steel trade until the 
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arrival of peace. Efforts are being made by some of the 
steel works to increase their plant, with a view to larger 
production, but this takes time. Generally speaking, it 
may be said that makers of stecl at the present time 
ignore all requests except for what is wanted for munition 
work. 


Steel Scrap, 

The readjustment. of the regulations affecting 
steel melting scrap have given « considerable impetus to 
business. Large consignments are being sent forward 
from this district to the furnaces in South Wales. Special 
mquiries are being made on the Birmingham market for 
steel scrap. Offers are put forward for 400 to 500 ton 
lots of turnings without success. For sheet steel scrap 
the demand is futile for the quantities wanted. Iron 
serap is also in insufficient supply. Bar ends and shearings 
are in frequent call. There is a big demand for old 
steel rails for rolling down into colliery rails of 25 Ib. per 
vard, 


Labour and Transport Difficulties. 


The labour question is again becoming acute 
through the action of the Medical Boards, which have visited 
&% number of the ironworks, forges and mills, and it is 
presumed will make a complete tour of the district. It is 
understood, of course, that substitutes will be found for all 
men who are debadged. But experienced ironmasters are 
not very hopeful of their ability to get men with the 
requisite strength and skill to replace those applied for, 
and the iron and steel trades do not readily lend them- 
selves to the substitution of female labour, although one 
or two experiments are being made in that direction. 


Restricted Materials Again. 


A local deputation has just waited upon the 
Director of Army Supplies and the Ministry of Munitions 
to represent the dilemma in which an important group of 
Birmingham hardware manufacturers finds itself by reason 
of the restrictions placed upon the sale of tin-plates, 
including primes, wasters, and black plates. The effect of 
the order is to withdraw from use material on which 
certain departments of the lamp trade in Birmingham and 
elsewhere depend. 








LANCASHIRE. 
(From our own Correspondent. ) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE attitude to business in the iron and steel 
trades just now is largely one of indifference. So long 
as the war continues, and the excess war-profits arrange- 
ments stand, manufacturers can easily make all that they 
will be allowed to keep, and hence have no anxiety of a 
pecuniary sort. Whether this is a state of mind conducive 
to the general benefit of the country is of course another 
matter. Merchants are indifferent because the limitation 
of merchants’ profits, and the absence of any possibility 
of speculative business, reduces their interest in the market 
to @ minimum; and without market fluctuations there 
is really very little scope for a merchant's energy or 
ability. There are some reports of a larger supply of 
Cleveland iron, and a freer distribution in that district ; 
but the position of Cleveland does not directly affect 
Manchester now, although at one time that class of iron 
was considered vital to the Lancashire industries. 
Indirectly, however, we are interested here in what goes 
on up in the North, because at the beginning of the year 
it was thought probable that Midland iron would be sent 
to North Yorkshire, whereas now there seems to be less 
chance of this happening. The hematite position does 
not appear to have altered during the week. The increase 
in the output is counter-balanced by the increase in the 
demand. Ideas of peace seemed to have receded into the 
background for the present, and the minds of men are 
more occupied with the possible outcome of the submarine 
campaign, although this menace is taken very calmly. 


Pig Iron. 


The market for foundry iron is steady at 97s. 6d. 
per ton, delivered, for Derbyshire and Staffordshire iron, 
and 99s. 6d., including merchants’ commission, for 
Lincolnshire. There has been again quite a fair amount 
of business done during the week, enough to keep all the 
furnaces clear, and hence one does not find any anxiety 
to sell. The supply, however, is quite sufficient for the 
needs of the Lancashire foundry trade at the moment, 
at. least so far as No. 3 grade is concerned. With regard 
to No. 1 Midland iron there is not the same certainty 
as to the adequacy of the supply. Furnaces have never 
been in the habit of mmaking very much of this grade of 
iron, and the demand for it which has resulted from the 
high prices of Scotch may easily grow in advance of the 
output. Derbyshire makers can claim only 4s. more 
than the price of No. 3, viz., 101s. 6d., delivered to 
Manchester; but Staffordshire makers, although still 
selling No. 1 here at 102s. 6d. could, under the regulations, 
ask as much as 107s. 6d. Should there be, therefore, 
any great scarcity of No. 1, the Staffordshire price might 
be put up. At present it is kept down merely because 
there is Derbyshire still in the market. Of course, when 
the war comes to an end, and the demand for castings 
from the big machinist firms begins, it is possible that 
Scotch iron will become very much cheaper ; but if not 
then there will be a chance of getting a bigger premium 
on No. 1 Midland irons. This is a contingency which may 
be borne in mind. There has been some business in forge 
iron at or near to the maximum prices, but not a great 
deal, and sellers are still waiting for the extra demand 
for this class of iron which is expected to come in the early 
part of the present year. In the absence of steel it is 
possible that a good many buyers may turn to wrought 
iron, and already the works in Lancashire seem to be 
fairly full of orders; for it is said that buyers have in 


some cases to wait 12 or 13 weeks before getting completion 
The theory was that labour was to be 


of their orders, 





found for the iron manufacturers this spring to enable 
them to turn out a larger quantity of finished iron, which 
would of course involve a larger consumption of forge 
pig. This development is, however, not visible yet. 


Semi-steel. 


The hope that more American semi-steel might 
be obtained this year has so far not. been realised. One 
sees quotations now of 90 dols. for American semi-steel, 
c.f. Liverpool, which works out at about £19 per ton 
for delivery inland. The position is therefore hopeless 
at present. 


Serap. 


The market for scrap is dull and rather lifeless, 
but yet there is a good demand if dealers would meet 
the views of consumers. At present, however, there seems 
to be a sort of deadlock and business languishes. The 
supply of forge scrap of good quality is not large, and 
holders think that they will be able to get £7 per ton for 
it, or at least £6 15s., and they have held this view for 
quite’a long time. If they would accept £6 10s. a good 
business could probably be put through, and the market 
cleared. It is a question of who can hold out longest. 
and this may be determined in favour of sellers if the 
forges can obtain the extra labour which was antici 
pated. Steel scrap is dull in the absence of any dis 
tinct inquiry. It will remembered that conside: 
able quantities were bought for the East Coast. lat 
November and December at 110s. delivered, leaving 
about 101s. on trucks for the Lancashire holders. | These 
contracts perhaps keep the trade going for the time, anid 
meanwhile dealers are trying for 102s. 6d. in trucks for 
fresh lots. Foundry scrap is steadily held for 07s. 6d. 
for the best quality, and 97s. 6d. to LO2s. 6d. for inferior 
qualities, and apparently the prices are about 2s. 6d. 
per ton more than consumers are willing to pay, so there 
is a dull quiet time also in this section of the market. 
There was very considerable confidence in a rise in steel 
scrap last year, but this confidence is perhaps scarcely 
so strong now. 


be 


Metals. 
There are no quotations here for ingot copper. 
Strong sheet copper is quoted nominally at £166. Dealers 
have ceased to buy serap copper, and confine themselves 
to brass scrap which does not come under the new order. 
English pig lead is quoted at £36 15s., delivered here. 
English tin £195 10s. 


An Important Amalgamation. 


For the purpose of effectively meeting after-war 
conditions, I understand that an arrangement has been 
entered into for the pooling of the resources and co 
operation of the activities of John Summers and Sons, 
Limited, Hawarden Bridge, near Chester, and the Wolver 
hampton Corrugated Iron Co., Limited, Ellesmere Port. 
The combined firms will have a capital of over two millions, 
and will find employment for 7000 hands. Extensions 
of the works are being carried out with a view to a great 
increase in the companies’ output in the near future. 


BArRrow-tN-FurNess, Thursday. 
Hematites. 


The demand for hematite pig iron continues 
to be very full, not only on local but on general home 
account. At Barrow there is a very heavy consumption of 
iron and the steel and other works, and this takes up the 
big proportion of the make of the five furnaces that are 
blowing at the Barrow Ironworks. In the Workington 
district there is the same state of affairs. The output 
from the Cleator furnaces, and those at Millom, Ulverston, 
and Carnforth, is assigned where urgently wanted, and 
hopes are entertained that very soon additional furnaces 
will be at work. In all there are 30 furnaces in operation 
in the district, nine in North Lancashire and 21 in 
Cumberland. Prices are at the maximum with parcels 
of mixed numbers of Bessemer iron at 127s. fd. per ton 
f.o.t., and special brands are at 140s. per ton, these being 
the maximum rates. There is nothing being done in 
warrant iron, which is at 1]5s. per ton net cash. The 
stores represent in the aggregate 450 tons. 


Iron Ore. 


Throughout ‘the entire district there is great 
activity noticeable in the hematite iron ore trade. The 
demand for high grade ores was never so heavy, and the 
output from the Hodbarrow Mines is very big, this ore 
being in request from all parts of the country where specially 
fine iron is required. The labour difficulty is still acute, 
and raisers and men alike are doing their best to maintain 
a high rate of output. At the same time attention is being 
given to developing existing properties and to the searching 
for new ore beds. The demand for foreign ores is steady. 


Steel. 

The steel trade is as busily employed as is possible. 
There is a heavier demand for semi-manufactured steel 
for war purposes, and the mills are turning out large 
tonnages of various descriptions. ‘This is the case at both 
Barrow and Workington. The steel foundries, too, are 
full of work. Billets for shell making, &c., are at £12 
per ton. For ship plates for merchant construction there 
is a big demand. Ship plates are at £11 10s. per ton, 
with boiler plates at £12 10s. per ton. Other steel sorts 
are at £10 17s. 6d. to £11 10s. per ton for heavy rails, 
£12 to £12 10s. for light sections, and heavy tram rails 
aré at £12 5s, per ton. 


Shipbuilding and Engineering. 
There are no new features to report im these and 
their allied trades. There is activity everywhere. 
Fuel. 


For coal the demand is full of life, and yood 
steam sorts are at 25s. to 27s. 6d. per ton, delivered. 
House coal is at 27s. 6d. to 38s. per ton, delivered. The 


coke is very heavy, and Kast Coast qualities 
to 35s. 6d. per ton, delivered. Lancashire 
$is. per ton, delivered. 


demand for 
are at 33s. 
cokes are at 





SHEFFIELD. 
(From our own Correrpondent. ) 


Outlook for Commercial Travellers. 


One of the questions that are much before the 
munagement of steel firms just now has reference to 
commercial travellers. Many of them have been called in 
to the head offices, where their services are, of course, 
under the present stress, very useful ; but in the opinion 
of some the wisdom of the step is doubted. No steel 
firm is seeking business, it is true, and few of them are 
even pleased at the receipt of inquiries which, in normal 
times, would give a great amount of satisfaction, so that 
Lo this extent it does seem the importance of the traveller 
is temporarily suspended, Is not this, however, the 
opportunity to send such representatives out into the 
new markets we telk so much about, markets in which 
German manufacturers had succeeded in securing a firm 
foothold, and something more than that? From all 
accounts there is a good deal of missionary work to be 
done, even in our own Colonies, for in the steel trade 
particularly, Germany had made a very deep impression 
upon them. Then there are the huge Russian markets 
that offer such very favourable opportunities for British 
trade expansion. A point that the Russian Consul 
General impressed upon me in an interview on this vers 
subject was that Sheffield firms should send out without 
delay intelligent, earnest young travellers, able to speak 
the language, and ready to study the general life and 
methods of Russian communities and their market 
requirements. Only in that way, declared Baron Heyking, 
should we be able to combat the great influence Germau 
manufacturers had exercised, through the activities ot 
their travelling representatives, upon the markets 
Russia, It is undoubtedly true that during the war the 
ordinary work of the traveller is not required, but the 
war will not Jast for ever, and when peace comes it should 
find steel manufacturers not ready to begin development 
work, but actually ready to serve the new markets for 
which they are hoping. That development work, the 
breaking up of the hard ground, the familiarising their 
travellers with the new markets, and getting on good 
terms with prospective customers-—these things should 
surely be done now. If we fail in « policy of this kind 
then it may be expected that the commercial trenches 
from which German manufacturers were driven will be 
re-oceupied by them and our chance will be gone. The 
Russian markets, favourable as they are to us at the 
moment, will not be ruled by sentiment after the war. 
If our manufacturers are not on the spot with the goods 
they particularly require, and at the right price, German 
and Austrian firms will be. That may be taken for a 
certainty. It may be saving a pound or two just now 
by keeping travellers at home, but L am inclined to agree 
with the opinion expressed on Saturday at the annual 
meeting here of the Yorkshire Federation of — the 
U.K.C.T.A., that to keep travellers “on the road” seems 
necessary if traders are to make the progress they should 
This is the policy of some firms, 


ot 


in old and new markets. 


I know. 


The Attitude of Labour. 


A remark dropped at a meeting here the other 
day of the National Amalgamated Union of Enginemen, 
to the effect that ‘* the whole status of trade unions must 
be restored after the war, and rights which had been 
loyally surrendered under legislation due to the war 
must be regained by the efforts of their unions,” increases 
the opinion that after the war some very delicate labour 
problems will have to be negotiated. The very best and 
wisest course for the country as a whole—and that includes 
trade unions—will doubtless be attempted, but it is 
diflicult to see how, unless things industrially and corm 
mercially are to be permitted to slip back into the old 
rut, pre-war labour conditions can prevail. tf, to take 
the engineering and general steel industry, output 1s 
to be greatly expanded and means of distribution re- 
organised, in accordance with the new view afforded by 
the lessons of the war, how can labour consistently demand 
a return to exactly its old methods ? All must advance 
together or not at all. You cannot put new wine inte 
old bottles. There is no doubt, however, that the real 
leaders of labour are seeing things in their right aspect, 
though it is important that the leaders of capital should 
do all they possibly can tg keep labour amicably in step. 
Sir Robert Hadfield felt something of this when addressing 
a large gathering of his employees since my previous letter. 
Sir Robert congratulated labour on the newly-created 
Ministry, and expressed his hearty agreement with 
sentiments he had heard Mr. Hodge express, adding 
‘ other employers tell me they feel just the same.” That 
is the spirit that will surmount all labour difficulties after 
the war, and prevent a great deal ot unnecessary trouble. 
Sir Robert believes that the next six months will prove 
a time of great stress and trial. ** Won't every one of you 
not only in Hadfield’s, but in other works in this great 
city,’ he asked the men, ** put your backs into this great 
effort and give the final pull?” The response left no 
room for doubt. There is one thing, however, that would 
help greatly, and that is for thé debadged men to know, 
if possible, exactly what is to happen to them. The 
action of the Government is no doubt necessary, but it 
is having an unsettling effect on the men. | believe they 
would rather be asked straight out to ‘* join up” than be 
left in any kind of suspense. Employers are taking 
matters much more philosophically now they know well 
enough that the Government's intention is to see them 
through somehow or other, as regards their labour supply ; 
but if something could be done to settle the minds of the 
men, most of whom are real patriots and ready to do 
anything for the country, it would be well. By the way, 
I am told of instances in which women munition workers 
are doing night shifts of 12 and 13 hours. This may be 
unavoidable under existing arrangements, and, of course, 
the women’s wages rise accordingly, making the long 





hours less irksome to some; but in view of the fact that 
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large numbers of women are understood to be waiting an 
opportunity of getting into munition works it rather looks 
—if these long shifts really are worked—that some way 
might he found to limit both night and day shifts to 
eight hours for women and girls. The whole subject 
of women for war employment was discussed yesterday 
(Thursday) at a conference of Advisory Committee 
delegates, held at Leeds, the Lord Mayor of Sheffield being 
one of the speakers. 


A Visitor’s Opinion. 


The principal munition and ordnance works 
had a distinguished visitor on Tuesday, when a tour of 
the east end of the city was arranged for Mr. W. F. Massey, 
Premier of New Zealand. To Sheffield people the huge 
steel operations have grown almost commonplace, but 
to Mr. Massey they were a revelation. ‘‘ We had heard 
much about the fame of Sheffield,’ he said, ‘‘ but our 
visit has proved that we had not heard half the story. 
It is a wonderful city and one that should, and undoubtedly 
will, play a great and prominent part in the future, when 
the guns have ceased to roar.’ Mr. Massey was keen 
to notice the war had taught Sheftield that in the matter 
of output it was possible to improve on its methods, 
He hoped that that improvement would continue in all 
«lirections, that everywhere antiquated machinery and 
methods would be scrapped, so that in the future nothing 
might hinder the progress of competition with the keenest 
rivals, The New Zealand Premier may not have known 
how surely he was hitting the mark by that observation, 
for it is an extraordinary fact, one of the contradictions 
of industrial life, that in the midst of all the advance 
which Sheffield has made and is making, side by side with 
the splendid and costly machinery and plant that the 
firms here have not hesitated to lay down, may be seen 
furnaces and machinery of types belonging to a class 
and to times that have long since passed. Mr. Massey’s 
words, therefore, may Jead to results not contemplated 
or realised by him at the time. Another note he struck 
was a right one and has already been touched upon in 
this letter. ‘I hope,” he said, “there will be a right 
and proper understanding between employers and 
employed.” 


Round the Works. 


On the lighter side of Sheffield industries cutlery 
and electro-plate manufacturers are still experiencing 
the same difficulty regarding supplies of raw material, 
though the latter seem on the point of obtaining relief. In 
their case, of course, the Government has forbidden the 
use of copper, but a deputation from Sheffield to the 
Ministry of Munitions has succeeded in extracting a 
promise from the Ministry that the whole question shall 
be considered. This, probably, may affect advantageously 
the Birmingham makers also. There is not a very great 
call by the Government for plate just now, that is, not 
hy comparison with manufacturers’ experiences last year, 
but the War Office is inviting tenders for about 60,000 
nickel and silver-plated forks and spoons. Other Govern- 
ment inquiries are for 10,000 flaying knives, 10,000 cooks’ 
forks, 12,000 table knives, 6000 digging forks, 5000 
hammers, and considerable quantities of various kinds 
of cutlery and joiners’ and edge tools. The latest 
Government contracts placed here include large numbers 
of razors, tools, clasp knives, surgica] instruments, iron 
and steel wire and barrow wheels. Fresh overseas 
business comprises, amongst other orders, steel for France, 
Antofagasta, Yokohama, Kobe and Brazil; tools for 
Leghorn, Calcutta, Penang, Rangoon, Chittagong, Punta 
Arenas and Valparaiso; cutlery for Rio and Montreal; 
saws for Petrograd and Buenos Aires; knives for Algiers; 
sheep shears for Manila; files for Calcutta and Rangoon ; 
sickles for Lisbon; hardware for Taleahuana; and drills 
for France. 


Iron, Stee}, and Coal. 


In common irons Derbyshire forge and foundry 
sorts are moving more freely, but Lincolnshire makers are 
still only nominally on the market. Steel is still very 
searce and almost unobtainable, except for munitions, 
for which the supply is fully assured. In coals steams of 
all kinds are in very active request, collieries being heavily 
booked for inlands, chiefly, however, on contract account. 
Large steams and cobbles are plentiful, but nuts are 
searce. Best slacks are under a heavy demand. Ship- 
ments through the Humber to neutrals continue restricted. 
For the inland market best South Yorkshire steam hards 
are quoted at 17s. 9d. to 18s., best Derbyshire 16s. 9d. to 
17s. 3d., second quality 16s. 6d. to 16s. 9d., and cobbles 
16s, 6a. to 17s. Values for slacks are firmly held. House 
coal is in very heavy demand, Coke is firm at maximum 
rates. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


ConpIT1ons in the Cleveland pig iron trade have 
not undergone any material change during the past week, 
although the pressure upon the output is not so heavy as 
it has been for some time past. A very firm tone 
characterises the market. There is still a disposition 
among some consumers to buy forward, and a few contracts 
have been fixed up for six months ahead with merchants, 
subject, of course, to allocations, and variations in the 
maximum prices. Makers, on the other hand, are not 
inclined to book more than a month ahead. Consumers 
are for the most part well placed as regards present 
needs, especially after the doubling, in some instances, 
of the January allocations. The allotments for next 
month are expected to be a good deal heavier, as there 
appears to be no lack of iron. Some of the makers, in fact, 
at the present moment would be glad of further rail orders. 
There is a heavy inquiry for shipment and a moderate new 
business is being released. But merchants cannot look 
at muck of the business in the absence of licences, and the 
latter are dependent upon the clearing up of arrears, for 
which there are already permits in hand. The stock of 


Cleveland pig iron in the Public Store has shown no 
change for over a week, the total standing at 3498 tons, of 





which 3462 tons are No. 3, and 36 tons other iron 
deliverable as standard. The home maximum price 
stands at 87s. 6d. for No. 3, No. 4 forge and No. 4 foundry, 
with a premium of 4s. for No. 1. The export prices are :— 
No, 3, 97s. 6d.; No. 4 foundry, 96s. 6d.; No. 4 forge, 
95s. 6d.; and No. 1, 102s. 6d. 


Hematite Pig Iron. 


The hematite pig iron trade is kept in a ceaseless 
state of activity in order to meet the almost limitless 
demand for war purposes for our own needs and those of 
our Allies. All sales, both to home consumers and Allies, 
are closely regulated by the Control Committee, and, in 
some cases, even by the Ministry of Munitions direct. 
Hence, the tendency is to confine business more and more 
to official channels, the merchants having a decreasing 
share. Business has necessarily become very difficult on 
the market, for even when iron is obtainable sales are 
conditional upon official approval, and contracts are 
liable to ke set aside or diverted according to the needs of 
consumers and the urgency of their undertakings. The 
requirements of makers of munitions of war are greater 
than ever, and smelters could easily dispose of a much 
heavier output of metal than is possible at the. present 
time. The home maximum price for East Coast mixed 
numbers is unaltered at 122s. 6d. For export, 137s. 6d. 
is named for France and 142s, 6d. for Italy, both f.o.b. 


Iron-making Materials. 


There is a heavy inquiry for foreign ore. 
Deliveries have been rather better and consumers for the 
most part are well placed. There is considerable pressure 
for supplies of coke and prices are firmly held at the full 
maximum rates. Good medium furnace kinds command 
30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no material change to report this week 
in the conditions prevailing in the manufactured iron and 
steel trades. All departments are very active; many to 
a degree never before experienced or approached. Directly 
or indirectly the purposes of the war monopolise practically 
the entire production of finished and semi-finished steel. 
There is every prospect, however, that the output of semi- 
finished steel will be largely augmented in the near future. 
Several new furnaces are being erected and are nearing 
completion—a circumstance of considerable importance 
when the demands are so heavy and when producers find 
it increasingly difficult to maintain the output at the 
requisite level. The demand for finished steel, chiefly for 
the making of munitions, is phenomenally high. In 
addition, manufacturers are being hard pressed for ship- 
building material. The acceleration of the output of 
merchant ships has had a big influence on several firms 
for some time past, and they are making praiseworthy 
efforts to fulfil all requirements. Jt is reported that 
negotiations are proceeding with the Ministry of Munitions 
with a view to certain quantities of steel being reieased to 
the makers of agricultural machinery and implements—an 
industry which has been suffering owing to the restrictions 
placed upon steel material by the Government. . The 
searcity of rural workers has compelled many farmers to 
resort to machinery which reduce the amount of manual 
labour in planting, harvesting, &c. Consequently, the 
demand for agricultural machinery and implements has 
increased considerably, but engineers have only been able 
to cope with a very small proportion of it. Producers of 
manufactured iron are also very actively employed, the 
demand for iron bars being particularly heavy. The 
following are the home maximum quotations :—Steel ship 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, £14 
12s. 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d.; best bars, £15; double best bars, 
£15 12s. 6d.; treble best bars, £16; packing iron, £11; 
packing iron, tapered, £11 15s.; iron ship angles, 
£14 17s. 6d.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel ship plates, Zin. and upwards, £13 10s.; 
fein., £13 15s.; }in., £14; ssin., £16; }in., £18; steel 
sheets, singles, £20; steel sheets, doubles, £22; steel 
joists, £11 2s. 6d.; steel strip, £17 ; heavy sections of steel 
rails, £12, all less 24 per cent., except ship plates, angles 
and joists, packing iron and iron bars. 


The Coal Trade. 


The quieter conditions which became manifest 
in the Northern coal trade a week or two ago continue, 
two disturbing factors still being in evidence. Added to 
the continued interruption of the Norwegian trade, which 
should have been heavy at this period of the year, is the 
additional handicap of the new chartering regulations, 
which are still in an embryonic stage, and need considerable 
elucidation before they are grasped with that knowledge 
which is an essential condition of doing business on any 
considerable scale. There has been quite a quantity of 
forward inquiries and several commitments which have 
contributed to keep prices from receding below limitation 
levels. This is especially the case in the Northumbrian 
steam section, which remains nominally unaltered, not- 
withstanding efforts which have been made to break the 
quotation to something below 30s. for bests. The 
collieries evidently prefer working short time to reducing 
their prices. Matters are fairly steady in the Durham 
market, and there also the forward position is, on the 
whole, very satisfactory. Official requisitions are said to 
be fairly extensive, and the tonnage supply at the moment 
is, under the circumstances, fairly ample. Coking coal 
and best steams have been taken up in some quantities 
for national purposes, while best steams have been done 
at 30s., and for forward deliveries as much as 31s. 6d. has 
been obtained on one large contract. The spot position 
is, on the whole, a shade easier all round. Best 
Northumberland steams are nominally 30s. at the pits, 
with a slight concession possible here and there in second- 
hands. Seconds are easy and small steams are weak, 
with unscreened steams for bunkers quiet. Durham 
steams are steady. Gas coals are improving, especially 
the best brands. Coking coals are, on the balance, better, 
and the prices a shade firmer. Bunkers, though quiet, are 
fairly well upheld. Quotations are as _ follows :— 





Northumberlands : Best Blyth steams, 30s.; Blyth second 
steams, 23s. to 27s.; Tyne prime steams, 28s. to 30s.; 
Tyne prime seconds, 22s. 6d. to 26s.; unscreened bunkers, 
18s. to 19s.; households for home market, 21s.; for 
export, 30s., nominal; Blyth best smalls, 18s. to 19s.; 
Tyne prime smalls, 19s. to 20s.; second smalls, 16s. 6d. 
to 17s. 6d. Durhams: Stean—locomotive—27s. 6d. to 
30s.; best gas, 26s. to 28s.; second gas, 2ls. to 22s.; 
special Wear gas, 32s. to 33s.; smithies, 26s. to 27s. 6d.; 
ordinary bunkers, 20s.; best bunkers, 21s. to 
superiors, 25s.; coking, unscreened, 20s. to 21s.; coking 
smalls, 19s. to 20s.; gas coke, 32s.: blast furnace coke, 
28s. at ovens, fixed price; foundry coke, 42s. 6d. to 
47s. 6d. 


22s.; 


Northu nberland Miners’ Wages. 


All sections of the Northumberland miners have 
opposed the reduction in wages which should follow upon 
the ascertainment for the last quarter. They contend 
that the present high cost of living precludes the idea of 
a further reduction of wages, which now stand at 120 per 
cent. above the basis. At a conference on Saturday last 
the men put their views before the coalowners. It was 
urged on behaif of the men that, while the Government 
had not actually taken over the mines of the country, it 
had taken control of the export trade, as far as prices 
were concerned, and so far as the effect on the men was 
concerned, that was the same as taking control of the 
mines, inasmuch as wages were governed entirely by 
prices. The owners suggested that the sliding scale 
agreement ought to be held to until the Government 
actually took over the mines, but meanwhile promised to 
consider their position and communicate further with the 
men. 








SCOTLAND. 
(From our own Correspondent.) 
Wages Award. 


Sir THomas Munro, arbitrator on the claim for 
an advance in wages by the Scottish dyers and kindred 
trades, has awarded the following increases :—Time 
workers, 8s. per week to all men of 18 years and over, and 
5s. per week to all women and girls, and to all youths 
under 18 years of age. Piece workers :—22} per cent. up 
to 35s.; 174 per cent. over 35s. up to 45s.; and 15 per cent. 
over 45s. The advances are retrospective as from the 
beginning of the first full pay following the 11th of Decem- 
ber, 1916, and are to be regarded as war wages. 


Transit Faciiities. 


At a conference held in Glasgow last Saturday, 
under the auspices of the Scottish Co-operative Wholesale 
Society, the benefits to be derived from State-ownership 
were under discussion. The conference was attended by 
about 500 delegates of trade unions and co-operative 
societies in Scotland. It was unanimously agreed to 
support a demand for the nationalisation of railways, and 
a resolution was adopted urging Parliament to take steps 
at once for the transference of the railways to the State. 


Scottish Coal Master’s Appointment. 


The President of the Board of Trade has 
appointed Mr. Adam Nimmo to be chairman of the com- 
mittee appointed to consider the position of the coal trade 
after the war, especially with regard to foreign competition. 
Mr. Nimmo takes the place of Lord Rhondda, who is now 
President of the Local Government Board. Mr. Nimmo 
is managing director and secretary of the firm of Messrs. 
James Nimmo and Co., coalmasters, Glasgow. He already 
occupies a number of important positions in connection 
with the coal mining industry. He has been chairman of 
the Scottish Coal Trade Conciliation Board since 1912, and 
is President of the Mining Association of Great Britain. 


Pig Iron. 


The position with regard to Scotch pig iron is 
unchanged. The furnaces are kept very active, and 
practically everything available in the way of hematite is 
taken up by local steel works. Ordinary brands, too, are 
now being used to a large extent, directly and indirectly, on 
war work ; consequently there is little available for ordinary 
commercial distribution on home account, while exports 
are extremely small. Pig iron warrant stocks now 
amount to 5055 tons, compared with 5338 tons at the 
close of 1916, and 116,098 tons at the close of 1915. 


Quotations. 


Prices of makers’ iron are still unchanged as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; Nos. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton, at Ardrossan or Troon, and Dalmellington, 
at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and 
Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no relaxation in the firm condition 
everywhere existing in the finished iron and steel trades. 
Steel mills are employed to their utmost capacity, and the 
pressure for delivery is as insistent as ever. The present 
rate of output is not likely to show much development 
until the new smelting furnaces can supply larger and more 
regular quantities to the rolling mills. In addition to 
Government requirements steel is now wanted for the new 
steamers to be constructed under the supervision of the 
Shipping Controller. A number of these boats will be 
built. on the Clyde. Home maximum prices for steel are 
unchanged, and export quotations are as follows :— 
Joists, £14 10s.; ship plates, £14 15s.; boiler plates, £15 15s.; 
and angles, £14 15s., all per ton f.o.b. Glasgow. Black 
steel sheets are in as large request as ever, and the price 
is unaltered at £18 5s. per ton net, f.o.b. Glasgow. There 
is nothing being done in the galvanised branch of the trade 
outside of war wark. Malleable iron makers are full up 
with orders. No private business is possible in the steel 
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department, but a fair general business is being done in 
iron products. The export turnover, however, is slowly 
but surely diminishing. Crown quality iron bars are 
quoted about £14 12s. 6d. to £14 15s. per ton net for export, 
and mild steel bars about £17 per ton for basic sizes. 
Shipbuilding-is active in all branches, and in many 
instances mer¢antile tonnage is now receiving first atten- 
tion. All departments of the engineering trade, too, are 
abnormally busy, and seem likely to remain so for an 
indefinite period. 


Coal. 


Generally speaking the Scotch coal trade shows 
no new feature. Business in the export branch continues 
very quiet all round, owing to the continued scarcity of 
tonnage and the difficulty of obtaining export licences. 
Outputs are normal, and in view of increasing stocks 
values are more favourable to buyers. In the West of 
Scotland district the position is relieved to some extent by 
the large industrial demand, in which all qualities of coal 
are sharing. Household requirements are also well main- 
tained, in view of the severe weather conditions. Ell 
coals are quoted, f.o.b. at Glasgow, 19s. to 23s.; splints, 
22s. to 3ls.; navigations, 30s. to 3ls.; steams, 18s. to 24s.; 
treble nuts, 24s.; doubles, 22s.; singles, 20s. per ton. Trade 
in Fifeshire is quiet in the meantime, and business is 
largely on a day-to-day basis. Forward buying is receiving 
scant encouragement. Best screened navigation coal is 
quoted, f.o.b. at Methil or Burntisland, 30s. to 33s.; un- 
sereened, 24s. 6d. to 26s. td.; first-class steams, 28s.; third- 
class steams, 20s. per ton. Conditions in the Lothians are 
fairly satisfactory owing to a slightly better supply of 
tonnage in that district. Prices, consequently. are firm. 
Best steams are quoted, f.o.b. at Leith, 26s.; secondary 
qualities, 24s. 6d. per ton. The aggregate shipments from 
Scottish ports during the past week amounted to 147,924 
tons, compared with 163,835 in the preceding week, and 
184,253 tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


Cardiff Coal Trade. 


Wuie there has not been much in the way of 
business to take attention during the past week, much 
concern has been displayed regarding the proposals for 
regulating the supplies of coal for the Allies, more 
particularly in relation to the tonnage question and the 
interests of shipbrokers. It is contended that the establish- 
ment of a central chartering bureau virtually means the 
stoppage of shipbrokers’ business. There was a largely 
attended meeting of local shipbrokers, &c., last week-end, 
when it was pointed out that a counter-proposal to that 
of the Board of Trade was put forward, this being that 
the Central Chartering Bureau should delegate to the 
local committee, at present existing, the work in connection 
with coal chartering. Mr. Hipwood, of the Board of 
Trade, agreed to a portion of the proposal relating to the 
voyage charters, but not with regard to time chartering, 
and it was agreed that all coal voyage charters to France 
and Italy could be done without reference to the Bureau, 
provided the local committee approved and the schedule 
freight rates were adopted. Mr. Hipwood promised to 
consider representations made concerning time charters. 
The matter, of course, only affects neutral vessels. The 
meeting of shipbrokers agreed to present a memorial to 
the Board of Trade, urging that time chartering as well as 
voyage chartering should be done through the Local 
Committee, and that to facilitate decisions and business 
generally, the Cardiff Committee should be put in direct 
telephonic communication with the Central Chartering 
Bureau. It was further urged that no-commission should 
he paid the Central Chartering Bureau in respect of any 
charters affected, that Cardiff should have a representative 
on the Central Chartermg Bureau, and that the Govern- 
ment should co-ordinate the various committees dealing 
with the chartering and shipment of coal so as to avoid 
delay. Subsequently, the Cardiff Shipbrokers’ Association, 
an organisation formed this week, with Mr. S. W. Hansen 
as chairman, decided to send a deputation to meet 
Mr. Hipwood, of the Board of Trade, on Wednesday, and 
discuss their grievances. Similar questions arise affecting 
shipbrokers’ interests in the action which the Government 
is taking in time chartering Greek vessels. The terms 
offered to Greek owners are that their vessels should be 
taken up at 30s. per ton per month on the deadweight— 
including bunkers, less 2} per cent. to the charterers—the 
period being until six months after the war. War risks 
insurance is to be paid by the charterers on a valuation 
ranging from £25 to £4, according to date of construction, 
and owners will not be permitted to effect any other war 
risk insurance. 


Colhery Dividends. 


Since writing last week, representatives of the 
Coalowners’ Association have had an interview with the 
Board of Trade concerning the circular sent out recently 
to owners, instructing them not to declare dividends or 
distribute profits or pay off loans, &¢c., without first 
securing the consent of the Board of Trade. As a result 
the secretary of the Coalowners’ Association has received 
a communication from the Board of Trade, which states 
that as some misunderstanding appears to have arisen 
with regard to the object of the direction given by the 
Board of Trade to owners on this matter, it is explained that 
subject to the Board of Trade consent, it is not the 
intention to interfere in any way with repayment of loans 
falling due from time to time, or with a normal and 
prudent distribution of profits such as will not prejudice 
the financial position of the various undertakings. 
Application for the authorisation of the payment of 
dividends or the repayment of loans should be accompanied 
by a statement made out on a form provided for the 
purpose, and if the application is approved, the Board’s 
consent will be given without delay. 


Port Labour. 


The Cardiff Port Labour Committee has adopted 
a scheme for the better regulation of transport labour, 





and this will come into operation as from February Ist. 
It is thought that the scheme will assist in improving the 
quality of the labour by inducing men to put in a full 
week’s work. It provides that each employer should be 
asked to make it a condition that every man seeking 
employment at Cardiff or Penarth shall be required’ to 
produce, in the case of those of military age, a certificate 
of exemption issued by the Port Labour Committee, on 
behalf of the Board of Trade, also a registration card from 
his trade union. Each employer is to render weekly to 
the secretary of the Port Labour Committee a return of 
the days worked by each man engaged. The success of 
the scheme rests, it is thought, upon a proposal that the 
Board of Trade should arrange for an inspector to visit the 
wharves, warehouses, works, and vessels concerned, to 
ensure that arrangements were being carried out in the 
manner intended, and this suggestion is to be brought to 
the notice of the Board of Trade. 


Colliery Absenteeism. 


Statistical tables and diagrams have been 
prepared by the secretary of the Monmouthshire and South 
Wales Coalowners’ Association, showing the daily and 
weekly absenteeism and number of attendances lost 
through strikes in the coalfield, from the week ending 
June 24th to December 16th last year. The returns relate 
to underground men only, and the total number of 
collieries included every week is 275. The maximum 
possible number of attendances for each week for all 
collieries is calculated upon the number of men on the 
companies’ books, not including the number lost through 
strikes and want of tonnage, and this maximum for the 
first quarter to September I6th was 10,414,387. The 
total number of absentees was 1,223,368, equal to 11.74 
ie cent. Avoidable absentees numbered 911.257 or 
8.72 Byer cent., and unavoidable absenteeism accounted 
for 307,225 lost. attendances or 2.94 per cent. Taking the 
figures for the six months ending December 16th, 
maximum possible attendances were 20,711,610, and the 
total number of absentees was.2,287,485 or 11.04 per cent. 
Avoidable absenteeism amounted to 1,667,786 or 8.05 per 
cent., and unavoidable absenteeism to 614,813 or 2.96 per 
cent. Strikes are accountable for a comparatively small 
loss of time when set alongside the returns of absenteeism 
from other eauses. The maximum possible number of 
attendances for all collieries calculated upon the number 
of men on the companies’ books, excluding attendances 
lost through want of tonnage, amounts for the six months 
to 10,367,852. Out of this, 10,179 attendances were lost 
through strikes in which notice was given, and 70,629 were 
lost through strikes without notice, thus making an 
aggregate of 70,629 or 0.68 per cent. 


South Wales Shipments. 


Shipments from this district last week showed a 
slight advance upon those of the preceding week, and the 
most noticeable feature was that the Allies took a larger 
quantity than usual, and there was a corresponding 
decrease in the quantity shipped to neutral destinations. 
The actual amount of coal, coke and patent fuel cleared 
was 274,914 tons, as comparedtwith 260,444 tons, an 
improvement of 14,470 tons. Cardiff shipped 151,230 
tons, Newport 47,886 tons, Swansea 45,589 tons, and Port. 
Talbot 30,209 tons. The Allies took 243,797 tons, or 
91.99 per cent., as against 221,208 tons, or 84.93 per cent. 
in the previous week; while the shipments. to neutral 
countries totalled 31,117 tons, or 8.01 per cent., compared 
with 39,236 tons, or 15.07 per cent. The clearances to the 
Allies were: France, 137,761 tons; Italy, 36,090 tons; 
Portugal, 11,677 tons; and British Possessions, 58,269 
tons. The quantity taken by France was equivalent to 
50.11 per cent. of the total dispatched. Spain received 
20,990 tons, compared with 36,071 tons in the previous 
week. Italy, with 36,090 tons, practically doubled the 
quantity sent there in the preceding week. 


Current Business. 


Fresh business has been practically non-existent 
during the past week, or at any rate of such small account 
that it has been very difficult to hear of transactions. 
More often than not, colliery salesmen have gone day after 
day without getting scarcely an inquiry. Very few 
merchants can take advantage of the cheap coals for spot 
shipment, while no one knows what the future has in store, 
so that consequently there is little operating ahead. All 
that is being arranged is the shipment of contract coals. 
Second Admiralties are not worth more than 27s. to 28s. 
for early loading, and drys, which are a particularly dull 
section, cannot command more than the same figures for 
best descriptions, while ordinary drys are about 24s. to 
25s. Monmouthshires are quiet in demand and rule about 
27s. to 29s., with ordinary Eastern Valleys 24s. to 26s, 
Bituminous coals have given way, while smalls have been 
very slow to move off. Sellers are quoting 18s. for best 
bunkers, and would take less for a fairly large quantity 
for spot delivery; cargo sorts ranging from 10s. to 16s. 
Patent fuel has been bare of demand, but pitwood has been 
very strong. Supplies have been below the average and 
have all gone 6n contract, with the result that there has 
been practically none for sale, values having risen nominally 
to 58s. to 60s. 

LATER. 

There is no change of any note in the coal trade. 
Business is so trifling as to give the market a thoroughly 
idle appearance. Admiralty collieries are pretty well 
supplied with tonnage, but there is a weak tone prevalent 
almost throughout for spot loading. Smalls as well as 
large coals are affected, while patent fuel finds no demand, 
but pitwood is very firm round about 58s. to 60s. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal 3 best 
seconds, nominal ; seconds, 27s. to 28s.; ordinaries, 25s. to 
27s.; best drys, 27s. to 28s.; ordinary drys, 24s. to 25s.; 


best bunker smalls, 17s. to 18s.; best ordinaries, 16s. to 17s.; 
cargo smalls, 12s. to 16s.; inferiors, 10s. to 12s.; best Mon- 
mouthshire Black Vein large, 27s. to 28s.; ordinary Western 
Valleys, 27s. to 28s.; best Eastern Valleys, 27s. to 28s.; 
seconds Eastern Valleys, 24s. to 26s... Bituminous coal : 


Best. households, 25s. 6d. to 26s. 6d.; good households, 
3 Rhondda large, 27s. to 28s.; 


24s. 6d. to 25s. 6d.; No. 





smalls, 18s. to 20s.; No. 2 Rhondda large, 24s. to 25s.; 
through, 19s. to 20s.; smalls, 15s, to 17s. Patent fuel, 
35s. to 37s, Coke: Special foundry, 62s. 6d. to 65s.; 

good foundry, 57s. 6d. to 62s. 6d.; furnace, 50s. to 52s. 64.; 

Pitwood, ex ship, 58s. to 60s. 


Newport. 


Monmouthshire coals have failed to maintain the 
limitation price of 30s. for large qualities quoted up to 
recently. Tonnage has come along fairly well, but. difti- 
culty has been experienced in maintaining regularity of 
work. The result is that stocks have accumulated, com- 
pelling owners to accept reduced prices where definite 
business for spot loading could be effected. Prices for 
leading coals have ruled about 27s. to 28s., and in some 
cases even better terms could be secured. Smalls have 
also been very quiet. Approximate values :—Steam coal : 
Best Newport Black Vein large, 27s. to 28s.; Western 
Valleys, 26s. to 28s.; best Eastern Valleys, 27s. to 28s.; 
other sorts, 24s. to 26s.; best smalls, 16s. to 18s.; seconds, 
lls. to 16s. Bituminous coals: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s, 6d.; patent fuel, 35s. to 
36s.; pitwood, ex ship, 58s. to 60s, 


Swansea. 

The market has been easy in tone. The majority 
of anthracite qualities have been marked down in price, 
while machine made descriptions have been obtainable on 
more favourable terms than formerly. Duff has been 
steady, but rubbly culm is weaker. Approximate quota- 
tions :—Anthracite: Best malting large, 28s. to 30s.; 
second malting large, 26s. to 27s.; Big Vein, large, 22s. to 
24s.; Red Vein, large, 21s. to 24s.; machine made cobbles, 
34s. to 36s.; Paris nuts, 34s. to 36s.; stove nuts, 33s. to 35s.; 
beans, 23s. 6d. to 24s, 6d.; machine made large peas, 20s. 
to 22s.; rubbly culm, 9s. 6d. to 10s, 6d.; duff, 6s. 6d. to 7s. 
Steam coal: Best large, 27s. to 28s.; seconds, 25s. to 26s.; 
bunkers, 18s. to 20s.; smalls, lls. to 15s. Bituminous 
coal: No. 3 Rhondda large, 27s. to 29s.; through and 
through, 22s. 6d. to 24s. 6d.; smalls, 18s. to 20s. Patent 
fuel, 34s. to 35s. 


Tin-plates, &c. 

The iron and steel trades are engaged at the 
highest pressure, but the tin-plate tradeis relatively much 
quieter. Regulations are too stringent to permit of much 
business being done, while the question of steel supplies 
hinders 2 ee ENE Present prices are nominally 27s. 6d. 
to 28s. I.C. 20 « 14 «x 112 sheets. Quotations :-—Block 
tin, £191 per ton cash ; £192 per ton three months ; copper, 
£130 per ton cash ; £126 per ton three months. Lead : 
English, £32 5s. per ton ; Spanish, £30 10s, 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

PuysicaL Society oF Lonpon.-—Imperial College of Science 
and Technology, Im ial Institute-road, South Kensington, 
S.W. Papers, €3)° Block of Precision,” by C. O. Bartrum, 
B.Sc. ; (2) “ The Effect of the Water Vapour in the Atmosphere 
on thé Propagation of Electro-magnetic Waves,”’ by Frederick 
Schwers, D.Sc. 5 p.m. 

Roya InstiruTion or Great Britarn.—-Albemarle-street, 
Piccadilly, W. Friday evening Discourse, by Professor Gilbert 
Murray, M.A., on “‘ Epicurean Philosophy.” 5.30 p.m. 


SATURDAY, JANUARY 27rx. 
Tue InstiruTION OF LOCOMOTIVE ENGINEERS. 





Caxton Hall, 


Westminster. Presidential Address by Mr. A. D. Jones, 
M.LM.E. 2.30 p.m. 
MANCHESTER ASSOCIATION OF ENGINEERS.~-Grand Hotel, 


Paper by Mr. H. L. Guy on ‘ Steam Turbines for 


6.30 p.m. 


MONDAY, 
Royat Socrety or Arts. 


Manchester. 
Land Purposes.” 
JANUARY 29rn. 


-John-street, Adelphi, London, 


W.C. Cantor Lecture: “The History and Practice of Town 

Planning and Civic Architecture,” by Professor A. Beresford 

Pite. Leeture I. 4.30 p.m. ‘ 
TUESDAY, JANUARY 30rH. 


Royat Socrety or ARTs. —John-street, Adelphi, London, 
W.C. Colonial Section. ‘ Imperial Industries After the War, 
by Mr. Octavius C, Beale. 4.30 p.m. 

Tue Institution or Crvit ENGINEERS.-—Great George-street, 
Westminster, 8S.W. Paper to be submitted for discussion : 
“* On the Physical Features of ‘ Adam’s Bridge,’ and the Currents 
across it, considered as affecting the Proposed Construction of 
a Railway connecting India with Ceylon,” by Francis John 
Waring, C.M.G. 5.30 p.m. 

FRIDAY, FEBRUARY 2np. 

Lonpon ScHoon or Economics AND POLITICAL SCIENCE 
(Untversiry or Lonpon).-—Clare Market, Portugal-street, 
Kingsway, W.C. “Oils and Fats in the British Empire,” by 
Mr. Arthur Steel-Maitland. 5 p.m. 

THURSDAY, FEBRUARY 8rs. 
Tue OrricaL Socrety.—-Rooms of the Chemical Society, 


Burlington House, Piccadilly. “‘ More Notes on Glass Grinding 
and Polishing,” by Mr. James W. French, B.Se. 8 p.m. 


WEDNESDAY, FEBRUARY lI4rs. 


Tue INstTITUTION OF AUTOMOBILE ENGINEERS.—Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. Paper on 
“ Hydraulic Transi ission,” by Mr. F. L. Martineau. 8 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. 8S. E. Bastow, who for the last four years has been 
joint manager of Bruce Peebles and Co., Limited, Edinburgh, 
has accepted the position of chief engineer to British Dyes, 
Limited. His headquarters will be at Huddersfield. Mr. John 
H. Bunting, who for the last four years has been joint manager 
of Bruce Peebles and Co., Limited, Edinburgh, has been 
appointed general manager of the company. 

Mr. Epmunp L. Hit, late manager of the Manchester Branch 
of Siemens Brothers, Limited, and hon. secretary of the Engi- 
neers’ Club, has been appointed secretary of the Federation of 
British Industries. 

Ws are asked to state that Mr. Charles Haswell, of Sherbrooke- 
chambers, 8, Norfolk-row, Sheffield, has been appointed the 
agent of Crompton and Co., Limited, London and Chelmsford, 
for Sheffield and the surrounding district. 











Jan, 26, 1917 


THE ENGINEER 


95 


—SSSE)_)_—_—_—_—_a—_————————————_—_—_—_—_ 





OC—E———————_—_ 


ELECTRIC MOTOR VEHICLES. 


A veERY exhaustive paper on electric vehicles and 
their applications was read recently before the Institution 
of Engineers and Shipbuilders in Scotland by Mr. L. 
Brockman, 

The author says that of all power vehicles, electrically- 
driven vans and lorries have proved themselves best suited 
in every respect. tu supersede horse traction in city and 
suburban service for the following reasons :—The cost 
of energy is low and no power is consumed while at rest: : 
the speed is double or treble that of horses with equal 
loads ; the vehicles are self-starting and easily controlled 
by cheap labour ; they have a short wheel base, taking up 
a minimum space, owing to simple mechanism and low up- 
keep charges, a reliability equal to 95 per cent. of the work- 
ing hours is attained ; and they are clean, sanitary, and 
from fire risks. Efficient service to a schedule covering free 
18 or even 24 hours per day can be provided for either 
by giving the batteries refreshing charges, or by exchange 
of batteries, if the total schedule mileage exceeds 60. 

As a general rule commercial vehicles are equipped with 
batteries of sufficient capacity to run them 40 miles on 
a single full charge. This, the author remarks, is merely a 
conventional limit, as experience and statistics have conclu- 
sively proved that from 30 to 35 miles per day, according 
to load carried, are the usual demands made on trucks 
employed in average city and suburban delivery work. 
To increase the battery capacity beyond that measure 
would, therefore, only raise the cost and weight of the 
outfit needlessly. 

The coefficient of reliability, 7... the ratio of working 
days in commission to total number of working days 
during any given period averages 95 per cent. The 
relative values for other haulage systems are :—Petrol 
lorries, 90 per cent. ; steam lorries, 85 per cent.; and 
horses, according to severity of service, from 65 to 85 
per cent. In short, a machine as nearly as possible 
automatic over the entire range of its operations has been 
evolved, which any average person can be trusted to 
handle correctly after a short course of instruction. 
Consequently, the class of labour from which drivers may 
be selected is large, and wages are reasonable, a welcome 
change for those having had experience of chauffeur- 
mechanics. Current can be drawn readily from the energy 
stored on board for lighting and inspection purposes 
during loading and unloading, while electrically actuated 
power appliances, such as winches, capstans, tipping 
gear, &c., are served by a separate motor supplied from 
the car battery. 

As regards speed, Mr. Brockman says the reasonable 
speed insisted upon in commercial electric vehicles is 
adversely contrasted sometimes with the great pace at 
which petrol motors can be driven on top gear by making 
use of the excess engine power available. The advantage 
this feature gains for the latter “on the open road ”’ is 
freely admitted; it gives them a field of usefulness 
entirely their own. Battery motors, however, are 
principally intended for service in town and suburban 
traffic, where the legal limit of 12 miles per hour is rigidly 
enforced, and the average speed possible barely exceeds 
10 miles per hour. This distinction should be clearly 
realised ; petrol and steam motors compete in the main 
with railways ; battery motors with horses. 

Electric vehicles,as a general rule, are equipped for 
runs of 40 miles on a single battery charge, and move at 
from 8 to 12 miles per hour. The loading capacity is 
assumed to be the same in either case. On delivery 
service in town, 35 miles per day is rarely exceeded. 
During meal times at mid-day, or while loading, a “‘ boost ”’ 
or refreshing charge can be given to the battery, if neces- 
sary, replacing up to 50 per cent. of its total mileage range 
in one hour, in a manner similar to filling up a tank from 
a hose-pipe. Repeating this process when convenient 
70 and 80 miles per day are practicable if the human 
element is willing. On another plan batteries may 
quickly be exchanged for spare sets if time for recharging 
cannot be spared during working hours. The total 
frictional losses on electric vehicles account for only about 
70 watt-hours per ton-mile. Their mean energy consump- 
tion on give-and-take roads with fair surface, and the 
truck in good running order, is covered by an allowance 
of 120 watt-hours per ton-mile gross (vehicle and load 
combined) reckoned over the whole day’s performance. 
For a two-ton capacity wagon, running under an average 
load of 14 tons at adequate speed all day long, this works 
out, therefore, at less than one horse-power per hour 
per vehicle mile. 

On the subject of batteries the author says the evolution 
of the real traction-accumulator entailed years of patient 
and painstaking research, in the course of which hope and 
discouragement alternated for a long time. The best of 
talents worked concurrently in two directions—in one 
to perfect cells of the lead-acid type, and in the other, 
under Mr. Edison’s auspices, to produce the nickel-alkaline 
accumulator. Both arrived at results amply justifying 
all expectation, labour, and expense. The flat-plate 
variety of lead-acid cell has been raised to a remarkable 
state of efficiency and durability, and is being manufactured 
in large quantities by a number of first-rate companies 
here and in the United States. A higher development 
still has been reached in the “ironclad exide’’ type of 
the same genus, armoured pencils, homogeneously 
connected in parallel rows to form plates, suverseding 
the flat description of positive electrudes, snd increasing 
their useful ser vie= period by at least 100 per cent. There 
is virtually no limit to the 1ate at which current can be 
drawn from the ironclad exide battery without detriment 
to it. The available pressure alone determinee the length 
of time during which heavy discharges can be maintained. 
Voltage pressure, to back the ampére current, means 
speed of the vehicle. Both values are high in lead-acid 
uecumulators, due to their low internal resistance and 
practical freedom from heating on discharge. Hence, 
for strenuous work in hilly districts they are particularly 
well adapted. Also on the circuit being opened after a 
burst of heavy discharge the cells recuperate rapidly. 

As regards facilities for recharging, or boosting, batteries 
at a quick pace, there, again, the user has almost an 
entirely free hand. So long as the cells do not gas, and 
the temperature of the electrolyte is kept below 110 deg. 
Fah., the current rate employed may be anything up to 


the number of ampére-hours previously discharged from 
the battery, as indicated by the meter, irrespective of the 
size of cell. 

Automobile motors must be designed with character- 
istics calling for the most sparing use of current at all 
times and under all conditions. From the mechanical 
standpoint great strength and durability, combined with 
accessibility and light weight are the desiderata. Speeds 
vary from 800 to 1700 revolutions per minute, depending 
on the type of drive and gear ratio, the rating being full 
load for continuous operation, and 2} times this value 
for one hour. Low saturation and high torque per ampére 
is desirable, entailing a battery discharge equal to approxi- 
mately 2} times the normal load current for accelerating 
and on a 7 per cent. grade. Four-pole machines, usually 
series wound, either for 65 or 85 volts, are adopted with 
field windings in two sections and no interpoles ; they are 
compact and waterproof. The commutators are composed 
of a large number of bars, with the lowest possible brush 
density. 

For public passenger vehicles electrical operation is | 
making steady headway in thiscountry. The Corporations | 
of York, Lancaster, South Shields, West Bromwich, and 
Southend have made a beginning with battery omnibuses | 
during the last two years. Mr. J. W. Hame, the City | 
Electrical Engineer of York, records a total for the year of | 
65,470 miles at a cost of 54d. per omnibus mile, exclusive | 
of interest and sinking fund. Suitably placed on certain | 
routes are charging stations and passenger shelters com- | 
bined. The charging cable, with plug attached, is drawn | 
up from the roadway box and connected to the omnibus. | 
The driver need then merely press a button to start up | 
a motor generator which switches itself automatically | 
into circuit, and is stopped again in due course by means | 
of the push-button. This procedure shows the remarkable 
facilities which can be made available for such services. 
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CANADIAN PIG IRON, STEEL, AND COAL IN) 
1916. | 

THE Dominion Department of Mines has received from | 
the producers a record of the production of pig iron and of | 
steel ingots and castings during the first eleven months of | 
the year 1916, which, together with estimates for December, | 
show a probable production of pig iron in Canada, during | 


the twelve months ending December 3lst, of 1,171,727 
short tons—1,046,185 gross tons—and a probable pro- 
duction of steel ingots and direct steel castings of 1,454,124 
short tons—1,298,325 gross tons—of which 1,423,485 
short tons were steel ingots, and 30,639 short tons were 
direct castings. 

The production of pig iron in 1915 was 913,775 short | 


tons, and of steel ingots and castings 1,020,896 short tons, | 
so that in 1916 there was an increase in the production of 
pig iron of about 28 per cent., and an increase in the pro- 
duction of steel ingots and castings of over 42 per cent. | 
The 1916 production was greater than that of any previous | 
year, the second largest production of pig iron having been | 





| . 
| artisan and foreman. 


is as follows, the figures for 1915 being included for com- 
parison :— 


Estimated Coal Production in Canada, 1916, in Short Tons, 

















Production of coal. Increase 
or 
1915. 1916. decrease 
Nova Scotia. . 7,463,370 6,950,000 — 513,370 
New Brunswick .. 127,391 135,000 + 7,609 
Saskatchewan Soil e 240,107 260,000 + 19,893 
Alberta Sa aa ee! 4,400,000 + 1,039,182 
British Columbia 2,065,613 2,620,000 | + 554,387 
Yukon Srah en 9,724 — oe 
Total 13,267,023 14,365,000 | + 1,097,977 


The 1916 production exceeded that of the two previous 
years, the increase over 1915 being about 8 per cent. 
Nova Scotia is apparently the only province that has not 
made an increased production, the falling off in this 
province being a little less than 8 per cent. The increase 
in Alberta is nearly 32 per cent., and in British Columbia 
nearly 27 per cent. The production in New Brunswick, 
Saskatchewan, and British Columbia is the highest on 
record. No estimates are available yet as to the Yukon 
output. 








THE MANUFACTURE OF GAUGES AT THE L.C.C. 
PADDINGTON TECHNICAL INSTITUTE.* 


Cooke, M.A., W. J. Gow, A.R.C.S., and W. 
‘TUNNICLIFFE, Associate Member. 


By A. G. G. 


ALTHOUGH the authors make no affectation of secrecy with 
regard to the ultimate purpose of the work described in this 
paper, it will be wise to avoid, not only matters of organisation 


| and finaac:, but even reference to any other agency concerned, 


whether authoritative or auxiliary. Nor do they pose as 
scientific experts, after eighteen months of auxiliary labour, on 
a matter that requires a life-time of study. In the standardisa- 
tion of an engineering industry, vastly exceeding in magnitude 
any previous human experience, they have been honoured with 


| an important share in practical constructive work, not on 


account of any recognised merit or skill, but the accident of 
being the largest technical institute maintained by the largest 
education authority. 

The authors deal with workshop details and methods of 
securing a high degree of mechanical accuracy, under conditions 
of great urgency and without special equipment. As this work 
would differ in no particular from that required in the stan- 
dardisation of any engineering industry of great magnitude, they 
may hope that an account of their experience may not be 
without value when another great national effort is required to 
restock the world with the munitions of civilisation. 

This is an institute devoted to the technical education of the 
The workshop staff is exclusively 
composed of teachers engaged in the early training of this class, 


| and the pupil assistants are boys representative of the inter- 


mediate traming. A severe practical test of their efficiency. has 
been made, and their claim is that they have justified the 
confidence of engineers, even though they may have contributed 
little that is novel to the science of workshop accuracy. 

At the close of the session for evening classes in 1915, the 
personnel of the Mechanical Engineering Department of the 
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Fig. 1—APPARATUS FOR 


1,128,967 short tons in 1913, and of steel ingots and cast- 
ings 1,168,993 short tons, also in 1913. 

The production in 1916, during the first six months, and 
monthly during the last six months, was as follows :— 











Pig Steel Direct | 
iron. ingots. castings. Total 
Gross tons. Gross tons. Gross tons./Gross tons. 
Six months ending in 
June .. .. ..| 501,872 577,999 11,715 589,714 
July 82,154 101,178 2,284 103,462 
ee 78,450 | 108,8 2,299 | 111,1 
September .. .. 91,736 116,828 2,524 119,352 
October oer ae 126,577 2,924 129,601 
November (partly 
estimated) .. 95,237 119,468 2,745 122,213 
December _ (esti- | 
mate) = de 95,300 119,930 2,865 | 122,795 
Six months ending De- j 
cember .. ..| 544,313 692,970 15,641 708,611 
Twelve months ending 
December «-| 1,046,185 | 1,270,969 27,356 | 1,298,325 








Of the total production of steel ingots and castings in 
1916, about 43,790 short tons—39,098 gross tons—were 
made in electric furnaces. In 1915 only 61 short tons were 
reported as having been made in electric furnaces. 

The Department has also received from the principal 
coal operators in Canada returns of their production for the 
first ten months of 1916, supplemented in most cases with 
estimates for November and December. On the basis of 
the record available, it is estimated that the total produc- 
tion of coal in the Dominion, during the calendar year 1916, 
will be found to approximate to 14,365,000 short tons— 
equivalent to 12,825,892 gross tons. The estimate is 
believed to be fairly close for Nova Scotia and British 
Columbia. In Alberta, however, there are so many small 
operators that final returns may show a wider variation 








from the estimates now made. By Provinces, the estimate 


PITCH MEASUREMENT 


L.C.C, Paddington Technical Institute was reduced to the head, 
who, with the principal, was continuing the engineering teaching 
of a Junior Technical School of 100 boys—14-16. Of the five 
permanent teachers of engineering, four had joined the Army 
and the fifth was ‘on loan ” to a munition factory. From the 
elementary schools of the Council were transferred two metal - 
work instructors who had experience in gauge making, Mr.'W. G. 
Tunnicliffe and Mr. H. C. Christie. Under their immediate 
direction were placed five other metal werk instructors and 
sixteen selected woodwork instructors. 

Boys of the Junior Technical School in their second year were 
also employed ; the ultimate arrangement adopted being for 
2lasses of about seventeen to work every third week for forty-four 
aours. Experience confirms that this is excellent in results, and 
worthy of consideration as a permanent system of engineering 
training. 

Machinery that had been in ceaseless use by day and evening 
students for ten to a dozen years could hardly be expected to be 
ready for work of the highest accuracy. But no other was 
available. Practically for all but the “‘ roughing out ”’ machines 
complete reconstruction of those essential lathe parts on which 
precision depends was the first operation. ; 

Nature cf Manufacture.—An explanation is necessary as to the 
nature of the work undertaken, and its place in relation to the 
whole industry. The precision desired for primary standards 
for laboratory testing is limited by practical possibilities only, 
and the manufacture is not a “commercial proposition.”’ 
Inspection gauges, or secondary standards, are to be manu- 
factured within a determined though small range of variation 
or “tolerance.” This tolerance should be regarded as a 
definition, not an error limit. Within the tolerance all values 
are “correct.” In consequence, the manufacture is entirely 
a question of competitive cost and urgency of delivery. 

That standardisation is the key to efficient manufacture and a 
large output is universally recognised. It is not so well under- 
stood that simply on account of the magnitude of the output, 
apart from the question of excellency of workinanship required, 
the necessity for standards of a higher order of accuracy arises. 
It is easy in @ small workshop to ensure by trial that all fitting is 
satisfactory ; in fact, the initial magnitudes are generally 
determined by the same tools and standards. In a larger 
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workshop the work is linked by more accurate gauges; and it 
generally matters little if the absolute measurements vary 
appreciably from that specified in the design, But when an 
industry grows to a national or international extent, the 
standards must aim at i i ions of absolute magni- 
tude, defining exactly the limits of permissible variation on 
either side of the standard, so as to include all acceptable, and 
reject all unacceptable variations from the correct value. In the 
language of the calculus, in order to limit variations to a defined 
“small q y,”’ inspection gauges are required to be true to 
the “ second order of small quantities.”” It is just in so far as 
we can rely on the accuracy of inspection gauges to define the 
lin its of variation permissible, that the designer can allow those 
limits to be extended with safety. Hence the apparent paradox 
that high accuracy in the inspection gauges allows more laxity, 
and so increases facility and speed of manufacture. 

Limit Gauges.—There is no need to describe in detail the 
principles of limit gauges for ts of length and 
diameters. Both workshop and inspection gauges were manu- 
factured, the essentie! difference beirg that the former must be 
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adjusted to be within the specified limits, while any tolerance 


value of three ten-thousandths, it is only possible to keep within 

limits by we of threads, reducing the effective diameter, 

and the practical difficulties of the reduced margin increase | 
rapidly if the above error is exceeded. The authors found that | 
the lathes by a number of manufacturers showed an error in | 
pitch of about two in a thousand, always short of specification. 
This uniform or progressive error is fairly easily corrected by 
change of gear-wheels, as will be shown by an example, but 
indicates the lamentable need for standardisation in leading 
screws. Superimposed on this error were periodic errors, initial 
and produced by wear, requiring measurement, analysis and 
correction. It is desirable to repeat that they are aiming not at | 





(2) An axial movement of the leading screw with each rotation, 
owing to both the thrust collar and bearing being out of truth. 

(3) Lack of straight or stiffn in the leading screw 
causing oscillations at the point of contact of the nut. 

To correct (2) the collar bearing on the leading screw was 
dispensed with, and the thrust was carried by a single ball- 
bearing applied to an enlarged centre on the leading screw. 
The collar was turned off and the screw made to run free in its 
bearing. A jin. ball was used, and the thrust taken by a bolt 
screwed through a bracket, and locked in position, the end of the 
bolt being made intensely hard. 

After testing and correcting the change wheels for excentricity, 
it became evident that a more accurate and rigid leading screw 
was A new leading screw was cut on the milling 








— but a precision defined by tolerance. In a choice | 
ween methods of correction, that which will per tly 
rectify a discovered cause of variation so as to bring it within 
the defined limits, is infinitely preferable to any method of 
compensation which, though moze capable of refinement, would 
allow re-development of error in prolonged heavy use, thus 
delaying output. 

The periodic error is amenable to reduction by a final lapping 
process, but for this not only the amplitude but the length of 


Final Test on a 


Tests taken on opposite sides of a test-piece of 14 threads to the inch, 
ang screw-pitch 4 threads to the inch. 
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permissible in the latter must be outside, so as to pass all 
acceptable work. Tolerance in a workshop gauge tends only to 
increase the margin of safety, enforcing greater care in manu- 
facture than necessity demands. Uncertainty and variation in 
inspection gauges is not only unjust to one manufacturer, but 
affects all by necessitating closer limits. 

The necessary order of accuracy for this type of gauge, three 
ten-thousandths is generally specified, can be obtained with 
universal grinders. As the demand was urgent, and grinding 
machinery not available, they had to resort to handwork. 
Lapping with high speed motors up to three or four thousand 
revolutions, and cther devices for acceleration, were developed. 

Position Gauges.—The greater part of the work entrusted to 
this institute consisted of a class of gauges determining position 
or some geometrical feature, involving greater difficulties in 
theory and practice than a single directly ed di ion 
Concentricity, perpendicularity, or allelism, and distance 
between centres of turning and drilling, are exam les. The 
authors are unfortunately unable to give details, but it will be 
seen that to determine some such geometrical condition, or 
primary measurements, in the work to be tested, limits of 
accuracy are allowed by & definite variation in the size of 
diameters of cylinders, pins, or drillings, so as to allow slackness. 
The gauge limits the combined errors in jig or automatic tool work. 
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machine on a sleeve of 2in. diameter and 8in. in length, with 


| a pitch intended toe be twelve threads to the inch. A split nut 


2}in. in length was clamped by a weighted lever. Mounted on 
the original leading screw as shaft a progressive error of 0.0008 
was found with a periodic error amplitude nearly 0.0003. On 


| substituting a short stiff shaft the latter was reduced to an 


amount not exceeding 0.0002, which may be considered 


Screw showing a satisfactory range 
for a length of 1} inches. 





MEAN PITCH ERROR 
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Fig. 3 
the periods must be considered, and probably also the method of | satisfactory. The ogressive error was approximately 
lappt Short periods and lapping with high speeds through | corrected by the following gear wheels :— 
anvarte Warne of Ses lnp antmaed For 24 threads to the inch 45 x 30 Drivers 


Workshop Measurements.—It was found absolutely necessary 
to design and make for themselves instrun ents by which 
measurements of pitch and the diameters of the screw gauges 
could be made on the premises, and optical apparatus by which 
serew-cutting tools could be shaped and the sections of the 
serew threads examined. Details of these may perhaps be of 
interest, not as examples of high accuracy of physical measure- 
ment, but of practical methods suitable to the workshop. 
The apparatus for pitch measurement is shown in Fig. 1. By 
its use on test pieces they were enabled to analyse step by step 
the errors of pitch in lathes. One example will be given in some 
detail. The pin, which is moved from groove to groove, 
followed by micrometer, is turned to a cone of angle slightly less 
than 55 deg., and the point removed to ensure that the pin 
touches, not the bottom, but the sides of the groove. Supreme 
care, by good fitting, is nec to insure that the points of 
contact follow a line parallel to the axis of the screw. 
The differences between the micrometer readings for each | 
groove, and those calculated for a correct screw of the presumed 
pitch, are plotted as ordinates in Figs. 2 and 3, hese are 
selected from a large store of records as the first and final pitch | 
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It will be seen that any variation of the inspection gauge, as 
regards the ey, condition, simply displaces the limits which 
it is intended to give, rejecting satisfactory and accepting 
unsatisfactory work through a range of double its own error. 
The practice is to allow a gauge tolerance of only v.0001 in the 
primary measurement, and a combined tolerance of 0.0003. 

Screw Gauges.—The methods by which they attained the high 
accuracy required for screw gauges are selected for special 
description. They try to limit any discussion of scientific 








EFFECTIVE DIAMETER MEASUREMENT 


f 


diagrams of test pieces from the same lathe before and after 


correction. The test of Fig. 3 was taken on opposite sides of a | 


test piece of fourteen threads to the inch, the leading screw pitch | 


| being presumed four threads to the inch. Analysed, it shows | 


a fairly uniform progressive error of 0.0022 per inch, with super- | 
imposed periodic errors corresponding to the revolution of the | 
leading screw, of amplitude 0.0004in. The lathe was in good 


| condition, fairly typical of ordinary workshop accuracy. 


principles to such as directly affect their work in the construction | 


of the gauges. In screw gauges the gauging surface is an 
elaborate skew surface, all parts of which are required to be 
within the limits, in general fixed at three ten-thousandths 


| serew of the slide was turned at a uniform rate as the saddle 


measured radially from the axis—0.0006 in diameter. This | 


means only about 1} ten-thousandths normally to the slope of 
the threads. It must not be forgotten that this is the second 
order of small quantities necessary to define a larger variation 
permissible in the work. As a variation of which this is 5 per 
cent. would allow a sheet of The Times newspaper to be used as 

king—three-thousandths,—it cannot be regarded as too fine. 


It should be evident that the accuracy in pitch of the lathe | 


used should be such that no divergency from the correct value 
greater than about 14 ten-thoudandths should exist throughout 


| inch correct to less than 0.000007. 


the range used. For this would cause a skew surface otherwise | 


cut in correct shape to the mean value to outside the limits 


allowed. If any further error in pitch exists, up to an extreme | 


Two methods of ‘correction for progressive error were | 
considered :— 
(a) By accelerating the motion of the top slide of the compound 
rest by means of a weighted lever attached to the screw. The 


traversed along the bed of the lathe, by making the end of the 
lever move down an inclined plane, the slope of which could be 
readily determined from the known pitch error. 

(b) By selecting a new train of wheels, a process demanding 
some considerable calculation by trial and error for different 
pitches, but which has proved quite possible in all cases. For 
example, the train of wheels, driver’s thirty-eight and twenty, 
followers ninety-one and fifty, gives a pitch of twenty-four to the 


The periodic errors corresponding to the revolution of the 
leading screw may be due to :— 
(1) Reproduction of an error in the leading screw. 





33 xX 71 Followers, 
For 14 threads to the inch 36 x 67 Drivers. 
74 x 38 Followers. 

The final test showing a satisfactory range for a length of 
l}in. is shown in Fig. 3. This length, carefully marked, was 
sufficient for the gauges required. 

The apparatus for effective diameter measurement is shown 
in Fig. 4. The micrometer carriage, mounted on balls, is 
constrained to move in a plane at right angles to the axis of the 
serew to be tested. This apparatus may also be used for 
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measuring core diameter, by using triangular prisms in place of 
small cylinders. : 

An ordinary O to 2in. micrometer, fitted with a special 
adjustable attachment to enable direct measurements to be 
made of core diameter, is shown in Fig. 5. 

Optical Provection—Enlargement by optical a was 
first resorted to for adjustment of the shape of the tools for 
screw cutting, and verification of the shape of thread. Finding 
the possibilities for accuracy of measurement were greater than 
was thought possible, and well within tolerance allowed, the use 
was extended to a large variety of gauges, particularly to plate 
gauges of shape, slots and holes, curvature and cone angles, &c. 

The key to the method is to secure, as nearly as possible, 
a truly parallel beam of intense light, freed from heat rays by 
passage. through @ saturated solution of alum, An optical 
bench of great rigidity, and sensitive and universal adjustments, 
carries the gauge or tool and projecting lenses, The screen is 
at a distance of about 16ft. 
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The necessity of a parallel beam—except for tool edges— 
should be obvious in dealing with gauging surfaces such as plates 
and screw threads, and adjustment for tangential or grazing 
incidence must be as fine as possible. This limits the field for 
simultaneous survey to that of the area of the projecting lens. 
A combination of three optical elements was designed to give 
variable magnification up to 400, About 180 is, however, ample, 
and visible in undarkened room. Where it was desired, as in 
a few cases, to cover a larger gauge length than about }in., 
a triple achromatic lens of 2in. diameter and 6in. focus was 
combined with an astigmatic lens. The area surveyed on this 
extended up to over Il{in., with fifty magnifications on a 6ft. 
screen. Quick interchange of gauges and tools from optical 
bench to vice or lapping motor with the minimum of readjust- 
ment is essential, 

Shaping of Screw Threads,—With a magnification of 166 a 
clear definition of the working edge of the single pointed tool for 
screw cutting is possible to much less than a ten-thousandth, 
this being represented by one-sixtieth on the screen. The angle 
and rounding off of the nose for the required pitch are adjusted 
with a fine oilstone to this degree of accuracy, after hardening 
without tempering, and quickly readjusted after wear. The 
same tool is used to cut the groove in a capping tool for the 
crests. It is then possible to ensure correct shape, provided that 
the relation of core to effective diameter is checked by measure- 
ment. 

In the final projection of the screw thread in silhouette, a 
careful examination for symmetry is advisable, checking the 
setting of the tool. A small margin in all dimensions is left for 
lapping which removes some residual errors, the margin being 
increased if a hardened gauge is required. For rapid lapping 
the screw gauge is held in a self-centring chuck on the shaft of 
a one horse-power electric motor. This is automatically 
controlled by a reversing switch, so that it rotates with precision, 
uniform torque, and any desired speed, two revolutions forward 
and backward. 

The laps are made of cast iron, cut with a tap, or on lathe, 
split, and adjustable for wear. Frequent re-tapping retains 
the shape. For the core a lap is prepared with a slightly thin 
thread, and for effective diameter a full thread with crest 
removed, 








AUSTRALIAN NOTES. 


One of the greatest industrial upheavals that has ever 
taken place in thiscountry has just been brought to a close— 
Sept., 1916. In consequence of a dispute about the hours of 
working from bank to bank, the coal miners organised a 
general strike throughout the mines in the principal 
States, not only stopping the mining of the coal, but pre- 
venting the transportation of any coal over the railways, 
or allowing any to be shipped, which compelled most of the 
manufacturing industries to close down, and the trains 
and ferry services, as well as general lighting, to be con- 
siderably curtailed. Although legislation is provided for 
the settlement of any disputes, in the form of Arbitration 
Courts, Wages Boards, &c., whenever a dispute arises the 
strike is still the first measure taken. The Federal Govern- 
ment has taken the matter in hand, and effected a settle- 
ment after a stoppage of nearly all the manufacturing 
industries for three weeks, 


South Australian Railways. 
Although the war has affected the industries of 
the country, the traffic carried on the South Australian 
railways for the past financial year shows an increase of 
£220,032, for an advancement in working expenses of 
£96,994, while the interest charges on capital expended 
increased by £78,776. An improvement of £44,262 was 
therefore effected over the previous year’s transactions. 
Mr. A. B. Moncrieff, C.M.G., M. Inst. C.E., who had held 
the position of Railway Commissioner since June, 1909, 
retired from the service as from June 30th last. 
Analysis of the Working. 
Year ended June, 
915 


1916. 
Lines open, miles 21567 21864 
Capital cost, lines open . £16,976,904 .. £17,616,351 
Average cost per mile .. £7872 es £8057 
Gross earnings os £1,745,378 .. £1,965,410 
Working expenses £1,448,495 .. £1,545,489 
Netearnings ... .. «- «« £206,883 £419,921 
Working expenses to earnings, p.c. 82.99 78.63 
Net earnings to capital cost, p.c. 1.81 2.40 
Vo) Grea 7,630,984 
Passengers carried, number... .. 18,831,273 .. 20,512,753 
Goods and live stock carried. tons 2,076,280 .. 2,396,938 
Gross earnings per train mile 6s. 3.06d 6s. 11.77d. 
Working expenses pertrainmile .. 58. 2.29d 5s. 5.87d. 
Gross earnings per average mile £861 £899 
Working expenses per average mile £715 £707 








THE SUBMARINE ISAAC PERAL. 


A prspatcH from Copenhagen to The Times, dated 
January 19th, reports the arrival in Danish waters of the 
Spanish submarine Isaac Peral. The boat, it is added, 
is said to have visited America carrying couriers and 
despatches, and “it is the general opinion that the visit 
is connected with the Spanish proposal of negotiations for 
an agreement between neutrals for defence of their common 
interests.” This ingenious theory, however, does not 
accord with the facts, which are quite simple. In July, 
1915, the Spanish Government placed a contract with the 
Fore River Shipbuilding Company, of Quincy, Mass., 
for a submarine torpedo-boat generally resembling in 
design the United States submarines of the M elass. This 
boat was duly completed last October, and performed her 
trials off Provincetown, Mass. She was christened the 
isaac Peral. The displacement is approximately 750 tons, 
and the length about 185ft. She is propelled by Nlesco 
Diesel engines of 1400 horse-power, the designed speed 
being 18 knots on the surface, while the electromotors 
give a speed of 11 knots under water. The armament 
consists of one quick-firing gun and four tubes. It is 
understood this boat is to serve as the model for further 
submarines to be constructed in Spanish yards. The date 
on which the Isaac Peral left the United States for Europe 
has not yet been announced, but she was due to leave at 
the end of December. At all events, the Transatlantic 
voyage has been successfully accomplished, and presumably 
without escort, which at least places it on a level with the 
widely-advertised voyages of the Deutschland and the 

3. te : 





Te 
. — 








Curomg steel is found to be the best material for balls for 
bearings. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date firet given is the dute of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


102,774 (4937 of 1916). October 3rd, 1916.—Sarery Device 
FOR Forcep LUBRICATION OF PETROL ENGINES, James 
Baird Skeoch, 16, Hamilton-terrace, Glasgow-road, Wisham, 

B 


N.B. 

This is an electrical device whereby, if the forced lubrication 
system of an engine ceases to operate, the engine is brought to rest 
by cutting out the electric current of the ignition system. It 
comprises a cylinder having inlet and outlet ports in the oil 
circuit. In the cylinder is a piston D which controls the outlet 
port. A piston-rod J extends through the cylinder cover G 
and on this rod is a collar against which a spring acts. In 
operation oil under pressure enters by the port B, and so raises 
the piston D that it may flow freely out by the port C. This 
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action raises the rod to such an extent that it throws the lever W 
out of contact with the bolt P. Further travel of the rod is 
limited by the encounter of its collar J with the cover G, and on 
further upward movement of the piston the rod slides through 
it, the spring L being compressed. Thus, so long as oil pressure 
is niaintained the ignition circuit is preserved. When oil pres- 
sure fails, the piston falls, and with it the tappet H. At one 
determinate and adjustable position in the descent the lever W 
makes contact with the bolt P. Thus at that moment the 
ignition is short-circuited and the engine stops.—September 28th, 
1916. 


AERONAUTICS. 


17,445. December 13th, 1915.—ArERopLANEs, Noel Pemberton 
Billing, 4, Elm-court, Middle Temple, London, E.C. 

According to this invention there is used in an aeroplane of the 
multi-plane type a construction wherein the cross bracing 
extends from the uppermost to the lowermost wing, and the 
intermediate wings are borne on the diagonals of the cross 
bracing, being attached thereto at points away from the ends of 
the intermediate wings. The attachment is such as to permit 
adjustment of the level of the intermediate wings or interplanes 
on the diagonals. In the accompanying drawings Fig. | is a 
front elevation showing the improved cross bracing, and Figs. 2 
and 3 are two views of a detail thereof drawn to a larger scale. 
A BCD are the superposed wings of the aeroplane, A and D 
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being connected by bracing consisting of vertical siruts E and 
diagonal ties F. The intermediate wings B C may be secured 
on the struts E, but they are also secured to the diagonal ties F 
in the following manner : A box or bracket G, within which the 
interplane can be secured, is arranged to constitute a part of 
each diagonal tie, at about the intersection of the tie with the 
plane. The bracket is provided with holes whereby it may be 
secured to the other part of the diagonal tie. Preferably on 
each side of this bracket there is inserted a turn-buckle H as a 
part of the tie. This may be used for straining the tie to the 
desired degree, but by using two of them in the manner indicated 
the level of the interplane may be varied. By slackening off the 





lower turn-buckle and screwing up the upper one, the level 
may be raised and vice versd.— December 13th, 1916. 


CRANES AND CONVEYORS. 


102,633 (905 of 1916). January 20th 1916.—Grain ELevators, 
Alfred H. Mitchell, 25, Wrottesley-road, Woolwich. 

This is an improvement of this inventor’s patent No. 3228 of 
1906, and has foi its object the simplification of the apparatus. 
The upper port on of the tilting post is made of a stiff tube, 
which is provided at its lower end with a hinge or bearing upon 
which it can rock. The lower part of the bearing is attached to 
a plate which forms the top of a framework or sleeve, which in 
turn rests, by a suitable bearing, upon the top of fixed king - 
post, upon which it can rotate horizontally. The plate and the 
top of the king-post are each provided with a hole so that the 
grain can pass right through from the top of the post to the 
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bottom of the king-post where it is collected. A flexible con- 
nection between the tilting post and the plate, to allow for the 
tilting of the post, is provided. The tilting post in the proximity 
of the hinge carries a frame to allow of bracing, and also to 
provide a means whereby two side cheeks, forming the lower 
t of the tilting post, may be fitted to carry the necessary 
alance weights at the bottom. These cheeks are attached so 
that they depend outside each side of the frame or sleeve, and as 
the post is tilted they swing in the opposite direction and balance 
the upper portion of the post. The top of the tube of the tilting 
post is left open so that the grain from the conveyor on the arm 
can discharge into it.—December 21st, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


102,659 (4432 of 1916). March 25th, 1916.—Toor GrinpiIne 
Macuine, Edward Williams, 17, Sandon-road, Edgbaston, 
Birmingham. 

This is @ machine for grinding screw thread cutting tools. 
It is of the type in which are employed a spindle carrying a 
grinding wheel, one of the flat faces of which is used for grinding, 
a rotatable tool holder, and means for sliding the wheel and 
reciprocating the tool holder. The wheel spindle A is mounted 
on a slide B, and the spindle can be adjusted longitudinally by 
a screw D, backlash between the screw and nut being eliminated 
by a weight connected to the slide by a chain. G is the tool 
holder, which is rotatable about a vertical axis, and carried on 
a box H at the upper end of the vertical slide I, which is recipro- 
cated through the medium of an excentric J and connecting- 
rod K during the grinding operation. The excentric is rotated 
through worm gearing L from the shaft M, which also serves to 
drive the shaft A by means of a belt. The portion P of the 
holder G which receives the tool is so constructed that the tool is 
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inclined to the face of the wheel spindle by the amount corres- 
ponding to the clearance or relief required at the front of the tool. 
Also the part P is arranged to slide radially relatively to the 
part G, so that the tool can be fed towards the grinding wheel. 
The tool holder is rotated about its axis by a handle Q, and the 
amount of rotary movement which can be imparted is deter- 
mined by adjustable stops R. At one limit of its movement 
one of the faces or edges of the tool is presented to the wheel, 
and at the other limit the other face is presented. In rotvting 
the tool holder through its range of movement the extremity of 
the tool is ground to a circular form. During the grinding this 
tool is reciprocated vertically automatically across the working 
face of the grinding wheel.—December 21st, 1916. 


102,790 (7946 of 1916). June 5th, 1916.—MacHINE FoR GrinD- 
InG CYLINDRICAL SuRFAcEs, Alfred Raisin and another, 

10, Harries-street, Johannesburg, South Africa. : 
‘This apparatus comprises a head attachment to the spindle 
of a lathe, a bar extending from the head and adjustable thereon 
to vary its excentricity with the mandril, and a cutting tool or 
grinding wheel carried by the bar; the tool or wheel having 
means for driving it. A is the headstock of a lathe having & 
hollow spindle B provided with the usual screwed nose C. D 
is a head which is screwed on to the nose. The head carries a 
bar E which extends parallel with the axis of the spindle, and 
is adjustable excentrically thereto. The bar extends from & 
plate F mounted on the head to slide laterally thereon’ The 
plate F works in a slide-way formed between two cover plates G 
secured to the head by screws. A T-headed bolt H, engaging 
a T-slot J in the head, and projecting through the plate, clamps 
the latter to the head. A slow motion adjustment for setting 
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the plate F at the desired excentricity consists of an excentric K 
seated in a slot in the face of the head. This excentric has a 
rigid spindle L which extends through the plate, and has a 
squared end for the application of a key. When the bar is fitted 
with a grinding wheel the latter is mounted on a spindle M which 
is rotated by a shaft N extending from the bar, through the 
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mandril, and connected, for instance, to a motor O. This shaft 
is flexible and extensible, to follow the adjustments of the plate. 
For this purpose the shaft shown is provided, within the cavity 
of the head, with a double universal joint and an extensible 
sleeve. Universal joints are provided between the motor and 
the shaft. ‘The joint P is removably secured to the shaft section 
N by a set serew.— December 28th, 1916. 


TRAMWAYS AND RAILWAYS. 


102,806 (13,445 of 1916). January 4th, 1916.—Raitway 
Stenattinc Apparatus, Nowroji Dorabji Rabady, Bharat- 
pur Junction, India, and another. 

This invention is connected with signal operating mechanism 
which comprises compensators for alterations of the length of the 
wire due to change of temperature. These compensators consist of 
a rack and a catch inserted in the line of the signal wire, and a 
weighted bel! crank adapted to keep the signal wire taut at all 
times. The invention covers the combination with means of 
the kind referred to of a lever having one end in close proximity 
to a rail of the track so that when the signal is set to “ line 
clear ” position and a train passes along the track the other 
end of the lever is raised and operates means to raise the catch 
from the rack so that the signal is freed and can return to 
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“ danger.” When the signal is lowered by pulling the signa’ 
wire O the catch M is drawn horizontally until the end of the 
lever K comes under the bracket R. The catch M in its move- 
ment also engages and depresses the weighted lever S._ This 
lever serves as a check and prevents the signal from being 
controlled from the signal-box until the train has passed and 
lifted the catch M. When an engine passes, it depresses the 
end L of the lever K, raising the other end which lifts the catch M 
by its bracket R and allows the signal to rise again to danger. 
In the interval of disconnection of the catch M any alteration of 
length of the signal wire by contraction is corrected, the wire 
being held taut by the weighted bell crank W.—-December 28th, 
1916. 


SHIPS AND BOATS. 


101,790 (12,412 of 1916). September Ist, 1916—Dervice ror 
REGULATING THE SUBMERGENCE OF SUBMARINES, Fiat San 
Giorgia (Societa Anonima), of Spezia,, Italy. 

To enable the depth of submergence to be altered, this 
apparatus includes two reservoirs for air or gaseous fluid and an 
air compressor which are adapted to place a third reservoir or 
tank in communication with the sea, under vacuum or pressure, 
whereby sea water can be quickly drawn into or expelled from 
the reservoir or tank respectively to vary the weight of the 
vessel. C is a tank in communication with the sea by a pipe I 
on the one hand, and with a compressor or vacuum pump by 
means of the pipe O. In the tank C is a large perforated pipe B 
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in which a floating elastic ball S can slide vertically in accordance 
with the variation of the water level in the tank. The apparatus 
which serves to produce the variations of pressure in the tank 
consists of two reservoirs V and P connected together by an air 
compressor A which draws air from the reservoir V and com- 
presses it in the reservoir P. These two reservoirs are provided 
with discharge cocks. The reservoirs are connected with the 
tank C by means of the pipes E, through a single distributing 
valve DL. The valve D is, in this case, so arranged that it can 
place the tank C in communication with the reservoir V or P 
according to the position of the piston F. The valve may be 
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operated by hand or automatically. When the compressor A is 
operated, a vacuum is produced in V and a pressure in the 
reservoir P, so that if communication be established alternatively 
between one or other of the reservoirs V or P and the tank C by 
means of the valve D, rarefaction or compression will be set up 
in the tank C and consequently an indraught or discharge of 
sea water. The effect of these two operations is to produce in 
the submarine an increase or diminution of weight. If by 
reason of an excess of pressure in the tank C the water therein 
were entirely expelled, the spheres sinking, would come to rest 
on the mouth of the pipe I communicating with the sea, and 
would prevent the escape of air. Vice versd, if by reason of an 
excess of suction, the water were to fill the tank C, the sphere 8 
rising, would act against the pipe O communicating with the 
reservoirs V and P and would prevent the access of water to the 
reservoirs and therefore to the compressor.—December 28th, 1916. 


MISCELLANEOUS. 


102,637 (1126 of 1916). January 24th, 1916.—Rac Trasine 
AND CLEANING MACHINE, Frederick W. Johnson, 8, Albion- 
place, Maidstone. 

This machine consists of a casing in which are mounted rolls 
or cylinders A and B which are driven in any suitable manner. 
The periphery of the lower roll A is covered with small spikes, 
which work in conjunction with similar spikes or teeth provided 
on the concave surface of the plate C or plates which are disposed 
at the bottom or sides of the lower roll A. The surface C is 
kept in position by suitable means such as adjustable springs and 
screws or by the counterweighted lever D. Traps for dirt, 
metal and other substances are provided by spaces or cavities F 
disposed at the sides of the plate C and are so arranged that they 
may be cleaned while the machine is working. One or more 
sets of rolls covered with card cloth ace arranged at the side of 
theroll A. The first roll G of each set will take the fibre off the 
rell A whilst the roll H works against the roll G taking part of 
the fibre off it, and roll I will serve to take the fibre off both the 
roll G and the roll H and pass it back to roll A. This combing 
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or teasing operation is repeated by each of the three sets of rolls 
shown. The material is fed into the machine by a travelling 
band J supplying a spiked roll K, over which roll is placed a roll 
or rolls L, and adjustable springs M to hold the material while it 
is being torn or teased by the roll A. Under the roll K is 
arranged a roll N which serves to clear it. The material is then 
drawn round by the roll A against the teeth of the concave 
plate C and afterwards comes into contact with the combing 
rolls G H and I. It is then caught by the spikes of the upper 
roll and dashed against the spikes in an adjustable block P, thus 
liberating the small fibres which fly upwards and are carried to 
a settling chamber Q by the current of air admitted to the casing 
from the passage R above the roll B.—December 21st, 1916. 
102,662 (4683 of 1916). March 3%h, 1916.—Swrrcn, W. T. 
Henley’s Telegraph Works Company, Limited, 13 and 14, 
Blomfield-street, London Wall, London, and others. 
This invention has for its object to provide an improved 
quick-break coupling especially adapted for use in confined 
es. The main blade B is secured to a removable carrier A, 
such as is employed as a fuse carrier, and is adapted to be inserted 
between two pairs of contact pieces P, the main blade having 
on its face a pair of auxiliary blades, each of which is pivoted at 
its inner end to the main blade and is connected therewith near 
its outer end by a spring. The carrier is constituted by a 
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porcelain body provided at that face which is opposite the 
blade B with a handle M whereby it may be conveniently 
grasped when it is desired to open the coupling, and the body 1s 
recessed as at N to receive the main and auxiliary blades B, E, E, 
and is provided at each end with lateral wings O, O which, when 
the coupling is closed, shield the contact pieces P, P, The main 
blade is secured to the carrier by means of screws Q passing 
through the latter and engaging the former, the heads of the 
screws lying in recesses which are preferably closed by plugs R 
of insulating medium.—December 21st, 1916. 


101,801 (14,416 of 1916). October 10th, 1916.—E.Lxcrric 
ConpENsERS, George Giles, Ville des Fleurs, Avenue de 
Rome, Fribourg, Switzerland. 

The present invention relates to a method of putting con- 
densers in series. Fig. 1 shows two plate condensers connected 
in series. Each is formed of a dielectric D, with two metallic 
coatings A, B, A}, B'. The coatings B and A! may form a single 
plate, as shown in Fig. 3. Any number of armatures may be 
put in series, four for example as shown in Fig. 4. With regard 
to Fig. 4, if for instance the left-hand coating of the upper 
condenser has the potential P and the left-hand coating of the 
lower condenser the potential O the difference of potential is 
evenly divided between four different falls. The mean potential 
of the two coatings of the under condenser is a little higher than 
the potential O, the mean of the coating of the second condenser 


—— 


from the bottom is a little more, the mean of the coatings of the 
third condenser from the bottom is still more and the mean of the 
coating of the upper condenser is only a little smaller than P. 
The condensers are therefore in fact stepped in the order of 
increasing potentials and this is one of the senses which is not 
transversal to the plate D, Owing to such disposition the plate 
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has a resistance to electric rupture—or disruptive strength- - 
approximately four times greater than if it were bearing only 
a single coating on each face. If this plate is by way of example 
one millimetre thick, the sum of the resistance to electric rupture 
between the outer edges of the coating is four times that obtained 
with a single condenser the plate of which is 1 mm. thick, and 
the same as that obtained with a single condenser 4 mm. thick 
in the body and a reinforcement of about 16 mm. at the edge of 
the coating.—December 21st, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war- 
and has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or ts the property of, a 
non-enemy proprietor, the law does not apply. 





On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 7043/11.—-Turbines ; working fluid supply. Multi-stage 
turbines, having steam es of ordinary construction with 
parallel walls, are constructed so that at each stage the velocity 
of the working fluid is considerably in excess of the “ critical 
velocity ”"—about 450m. per second, Josse, E., Berlin, and 
Christlein, P., Prussia. 

No. 7045/11.—Dynamo-electric machines; exciting. In 
a Ward-Leonard systen, in which continuous-current motors 
are driven by a series generator having also separate excitation, 
the generator is provided with an additional counter-compound- 
ing coil carried by an, auxiliary magnet frame, which is saturated 
when the series current is relatively small, The motors are 
thereby brought to rest with certainty, and are caused to take 
a@ small standstill current when the ate excitation of the 
generator is switched off. Krupp .-Ges., F., Germany. 
Dated May 18th, 1910. 

Nc. 7205/11.—Separating hydrogen from gaseous mixtures. 
In the separation of hydrogen from gaseous mixtures containing 
the same—such as illuminating gas or water gas—by liquefaction 
of the remaining constituents of the gaseous mixtures, the 
liquefaction is effected prior t~ the expansion of the compressed 
gas mixture. Ges. fiir Lindes Eismaschinen, Germany. Dated 
May 6th, 1910. 

No. 7505/11.—Steam generators ; water-tube boilers ; super- 
heaters, steam. In a wat r-tube boiler having upper and lower 
drums connected by small water tubes, which are heated by 
furnace gases passing in a direction at right angles to the axes 
of the drums, the generating tubes are mainly arranged in the 
first heating flues, and a steam superheater and a feed-water 
heater are arranged in series in the second and following flues. 
Schmidt, W., Germany. Dated April 16th, 1910. 

No. 7616/11.—Testing oils. An oil-testing machine, in which 
a driven friction member transmits rotary motion through the 
oil to @ loosely-mounted friction member, is provided with 
means whereby an oscillatory as well as a continuous rotary 
motion may be given to the driven member. Oeclwerke Stern- 
Sonneborn, Germany. Dated April 6th, 1910. 

No. 7617/11.—Testing oils. Relates to the testing of oils 
in the presence of steam, gases, hot air, &c., to ascertain whether 
the oil supplied to the current of steam, &c., is in a state of fine 
division or otherwise, and to discover what changes occur in 
the character of the oil, and consists in passing the mixture of 
oil and steam, &c., through a long path and examining the 
nature of the deposit. Olewerke Stern-Sonneborn Akt.-Ges., 
Germany. Dated June 30th, 1910. 

No. 7992/11.—Calendering and like machines. To reduce the 
tendency to bend of frictionally-driven rollers of small diameter 
in calendering machines for paper, textile fabrics, &c., and other 
colling machines, the rollers are arranged to press laterally 
against each other. Schurmann, C., Germany. 

No. 8004/11.—Electric incandescent lamps; filaments 
consist of drawn tungsten containing a very little of non-metallic 
element such as arsenic, boron, sulphur, silicon, and particularly 
phosphorus, which prevents alteration of structure with use, 

cially by alternating current, but does not appreciably 
affect the resistance. A few thousandths of the non-metal 
per cent. is sufficient. Tungsten containing the non-metallic 
substance can be drawn directly, or an alloy with an auxiliary 
metal, such as copper, iron, or preferably nickel, may be worked, 
and the auxiliary metal expelled by heating, preferably after 
the filaments are mounted on supports. Schwab, K., Germany. 
Dated April 9th, 1910. 

No. 8033/11.—Electricity, measuring ; indicating appliances. 
In an electrical measuring instrument of the induction type, 
having a rotor with its axis vertical, means are provided for 
projecting an image showing the deflection, or the relative 
positions of the horizontal scale and pointer, into a vertical or 
inclined plane, outside the casing of the instrument. Strelow, 
M., Berlin. Dated March 30th, 1910, 
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All for pi EF, ga ge only. 
H.M. Office of Works, &c., 
17th January, 1917. 208 
TO MAKERS AND USERS OF LOCOMOTIVES. 
Ts Ministry of Munitions 
ae Ee epered to receive OFFERS for NEW 
ELON D-HAND SHUNTING LOCO- 
dBi various 
The PP, Sh dee ape scoompes each offer, which 
— addressed to Mr. HUBERT B. NES. | Deputy Chief 
ineer, H.M. Oftice 0 of Works, King Charles-street, White- 
halt, London, 8.W. :—' bi ad size and weight ; maker’s name ; 
when built ; when and whom last overhauled ; condition ; 
price. 


H.M. Office of Works, &., 
17th January. 1917 207 


I]‘he Secretary of State for 
ras. 2 ounciL will in 1917 APPOINT 
a _ few of as ASSISTANT 
ENGI iwexns in + Indian Public Works and 

State Railway Departme’ 
Candidates must be British subjects and, save as provided in 
Appendix II]. to the Regulations, must ‘be not less than 21 
Pr pe more than 24 years of on the lst J recognised Uni They 





must have “other “distin ci one i certain a University 
le, or ot er distinctions in ‘Engineering, 
the Adeodh tion of t y ty i Institution of 





C.vil een. 
Applications post reach the India Office by 3lst March, 
1917. Printed forms, together with information the 


conditions of appointment, may now be obtained from = 
SECRETARY, Public Works Department, India 
London, 
India ‘Office, London, 
December, 1916. 9 





IN THE Nasr OF THE TRADING WITH THE 
eNEMY AMENDMENT ACT, 1916. 


fi Public Trustee Invites 
TENDERS for ~~ PURCHASE fly ye boat cf part 

{ 3579 “ A” Shares 0 each, - 
Shares of #10 each, fully paid, in rf Tube 4 CUM. 
LATOR COMPANY Limited, vested in him wg Mea eck by 


n Order of the Board of 
The issued capital of the away consists of 
Shares of £10 each, fully paid, and 1200 “ B” Shares of £10 
each, fully eae. 
The pure! rs, who must be British-born subjects, will be 
required to make a sworn declaration as to nationality and 
freedom from foreign oy toe on a form to be obtained from 


the. on of the Public Trust 
upon the result “a the evden ——— and the 


” 


Trade, dated the 2nd “October, pen 


vesent st pon of the Company has he Public 
Messrs. Knox, Cropper and atone Chartered 
Anooainehe of Spencer House, South- lace, by, a = this 


report, together with copies of the Com 
inspe ted either at the — 3 hy Pabl 
W.C., or at those of Messrs. K 
Kingsway, W. e. - or before noel, the 26th — 1917 
(instead of Sth February, as vivusly advertised), at twelve 
noon, BN 5 on the envelope “Tender, Tudor a 

The Public Trustee does not bind himself to acc: pt any 
Tender, and reserves to himself all rights in connection 


therewith. 
Forms of Tender can be obtained from the rumee 
PER and COM 


TRUSTEE; or from Messrs. KNOX, — 
PA .%, Spencer House, South-place , B.C. 
PRELIMINARY ANNOUNCEMENT. 


[Ihe Public Trustee Will Short] 





Pe for SALE by PUBLIC TENDER 119.660 SHAR 
each, ful iy “seh in SIEMENS BROTHERS and 
CoMPAN Y (Lim : 


Fall A gen s of Tender are now in course of 
preparation, and will te — at an early date. 

Intending tenderers who are desirous of “insp ecting the 
works should apply to the PUBLIC TRUSTEE in writing for 
permissiou to do so, and _ must be prepared to furnish full 
nformation to tce Public Trustee. 336 


ORENS®EIN AND OT aia KOPPEL 


(IN x L CIDATION ) 
SALE OF DESIGNS FUK LIGHT RAILWAY MATERIAL. 


Notice, is Hereb y Given that 
Koppel La % a tie ~ » tek ia Liguidetien) wil 
SELL, by order of the fier Authori es DESIGNS for 

is 


concern, ai iy of W ox? way Points, 
Turning Ta Te sting princiyally of nace i lis' 


according to a list 
—s ma\ tos iepenet by the sable 
represent various of wagons, &c, 
. and the Gekoeten: ad are the result of 
vears of experience. This firm had practically the 
nar of this kind of beg ve es wh Rt prior to the War. 
or these a deposit of 10 per 
ome a the sum offered, will pam at the Offices of the 
Receiver in in London (at the ad given 
below) up < close oe business hours on Wednesday, 21st 
ce 
The sale wi:l be made for cash without any kind of guarantee 
whatsoever by the seller. 

The person to whom the Designs are sold_must pay the 
balance of the price ou the receipt of these Designs, which 

Mines delivered in Egypt within two months of the acceptance 

the offer. 

The Receiver may accept or refuse any offer without giving 
any reason therefcr. Those tendering will bound by their 
oficrs for two months after 21st February, 1917. 

Further information may be obtained from the Offices of the 
Receiver in Cairo and in London 

ddress of the Receiver’ 's Cairo Office :— 
Gresham House, 
Sharia Suliman Pasha, 
iro. 





employed a 


Address of the Receiver’s ge Office :— 


-ulmerston H 
Old Broad street, 
London, E.C._ 


Birmingham. 
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(Jity of 





The PUBLIC WORKS ~ COMMITTE prepared to 
receive TEN DERS for the SUPr LY of MATERIA 
year, ending a Sist, 1918, viz. :—GxRANITE KERBS, 
SEFTS, CROSSIN STONES, "On 
PAVING "BRICKS, ih 


STONE, 
ROA 


ADs NES GA VEL, 
PORTLAND CEMENT, and SSPONEWAKE P 
Forms of Tender, copies of conditiuns, ay rie 
may be obtained, on and after the lst inst., at the City Sur- 
voyor's rk gra Council House, , Birmingham, on rome of £1 
copy, which will be Teburned oa the receipt of a bona 
fide "Te Tender for the whole or any jon of the materials 
reauied, Samples of materials tendered for must be sent, 
paid, to the undersigned. Tenders must be made out 
ps the forms and the 
vuffices on the 12th day ‘of, February, 1917, endorsed ‘*‘lender 
for M &c.,” and aduressed to 
Council House Birmingham. © person whose 
be accepted be required to conform with the provisions of 





Copies in cloth boards, Two 


“THE ENGINEER” Office, 


One Key to Industrial Peace is 


MORE LIBERAL WAGES. 


Both are given by the Premium System. 


Tee. 


PREMIUM SYSTEM of PAYING WAGES |< 


— One Key to Industrial Prosperity is — 


INCREASED PRODUCTION. 


Orders can now be accepted for the Fifth Edition of the Standard Monograph upon 
this vital subject. 


Shillings and Sixpence each net. 


33, Norfolk Street, 


Strand, W. C 








[ihe Proprietor of Letters Patent 


9,475 /1 relat 

“IMPROVEMENTS 1 6 LANG ERS,” 
DESIRES to DISPOSE eine ATENT or to GRANT 
LICENCES ay -™ on reason: terms 


ts 
with a view to the adequate working of the Patent in this 
country. 
Inquiries to be addressed 
CRULKSHANK and FAIRWEATHER, Limited, 
65-66, Chancery-lane, London, W.C. 


mens, Soave mens. Lonten, FO. aes 
Co" pores of Harrogate. |: 
Y SPECIAL LICENSE FROM 
OF MUNITIONS. 
mam the Hlectricity iP 
SUPPLY and ER. n the icity ‘Works of a 
BY-PRODUCT STEAM BOILER, OVERHEAD COA 
a COAL CONVEYOR, and STRUCTURAL STEEL 
WORK 


Specifications may be obtained from the undersigned on 
deposit of the po of Two Guineas, which de; it will be 
returned on receipt of a bona fide Tender, to which must be 

d th 


The Miectricity 





e 

Tenders, addressed as below must be delivered, sealed and 

marked ms Tender for By- et Steam Boiler Plant,” not 
later than the 5th of March, 1s17, 


The Corporation does not bind itself to accept the lowest or 


any Tender. 
GEO. WILKINSON, M.LE.E., M.1 
Boro’ rough Electrical I Egineer. 


Conporstige ene a > eggaead 
Swan-road, 
January, 1917. 


(jreat Northern Railway Com- 


PANY (IRELAND). 


The Great Northern Railway Company (Ireland) are 
prepared to receive T&S DERS for 
150 Pairs of WAGON WHEELS and AXLES. 
alain of the specification, drawings, and form i tare 
ome eng Dub - = { a fee of “los which 
street Terminu in, on ent of a fee of 
which will be refunded ‘on receipt of @ bona fide Tender and 
the return of the drawings. 
‘Tenders, under er mark 
and "Axles," should t be > delivered to the und 
than 10 a.m. on Monday, the 26th February, 1917. 
The Directors do not bind themselves to accept the lowest 


204 





ed ‘Tender for Wagon Wheels 
ed not later 


or any Tender. 
; T. MORRISON, 
Secretary. 
Secretary's Office 
Amiens-street 


Dublit, Sist Jeeeae, 1917. 


Great Indian Peninsula 


he 
ie RAILWAY COMPANY. 
The Directors are prepared to receive TENDERS for the 

SUPPLY + the following STO namely :— 

NDIA RUBBER SHEKTS, &c. 
CARAS 
WHITE L 
BE.LOWS, 
F. FeNt¢hNe wine STRAND, 

Spediinntions and forms of Tender may be obtained at this 
office on i tt be rota of el fee for the oer which pay- 
ment wil 

Tenders m' pes, sealed and 

te the sg pare to 7 Tender for India 

Rubber Sheets, &c,” or as the case may be, not later than 
11 o’clock a.m. on Thursday. the 8th F 

e Directors do not bind themselves to accept the lowest or 


any Tender. 
R. H. WALPOLE, 
Secretary. 





a 





Compan’ oe 8s Offi 
ent avenna: EC., 
ndon, 3ist_ J t January, 1917. 


(Josport and Aiverstoke Urban 


DISTRICT COUNCIL. 


47_ 


The above Council invite APPLICATIONS for the 
APPOINTMEN T of ENGINEERING FITTER at their 
Sewage Air Com 


mpressing Statiou 
Speioentes must be ineligible for military service. 





List of uuties and Pn ng of lication may be obtai 
application to Mr. H. Frost, Surveyor to the ete 
Gos rt. 
rtp licatt ~ copies of two testimonials of 
vk date, aly oye ry to the undersigned not later than 
12 o'clock noou on ursday, the 8th proximo, endo: 





* Engineering Fitter.” 
By order, 
"Hi. R. MANGNALL, 
‘Clerk. 
. Council Offices, 
Gosport, 
18th January, 1917. 226 


Wanted, for Russia, Capable 


experienced MAN to Take itd Machine Tool- 

making Departinent of General Engineering Works ; previous 

Russian experience necessary. Full iculars and salary 

required.— Address, 285, Engineer Office, 33, Norfolk-street, 
P285 A 


Strand, W.C. 
Wanted, Manager, to ‘lake 


ue eine - gps pen SheliShop. Output about 3000 a 





week. N engag m Government work will be 
pen ih ~& oon statin ences age, and salary 

e nearest sy popoent Exchange, mentioning 
: “the  iieineer” and numbe 223 a 





anted, Mill Manager for Cog- 


W Patra Roughing, and Finishing Mill, experiencea in 
eet Bars, and Billets; one experienced in shell bar 
— ae heat: ing preferable. State Ofte, —— and 
ys dress, 153, Engineer , Norfolk- 

street, Strand, W 153 a 


orks ‘Mitebe Wanted for 
orks in London ; must be experienced in Repetition 
Standara’ Work, capable of handling about 500 men, and also 
able to deal expeditiously with special work. Age desirable 
rite, statsng age, experience, &c., to Box 4.64, care of 

Judd’s, 97, Gresham-street, Loudon. 40a 


Was Manager.— Wanted Im- 


MEDIATELY, Energetic WORKS MANAGEH, with 
opening and prospects for good 
No persons on egress 
, Noi folk- 
295 a 








Aircraft experience ; g 
organiser and capable engineer. 
work need a) apPlr G oly — 295, Engineer Office, 35, 
street, Stran 


A ssistant, Ineligible, Required 
for Estimating Office at Controlled Engineer. a; Ww orks, 
to HELP in PREPAKATION of ESTIMATES and ‘LENDERS 
for Overhead Runways and Hand Cranes and to —-~ 
correspondence and orders. State experience and salary 
required. No person already employ: upon Government 
aoe will be eng: .—Applicants must appr to their nearest 
ns a xchange, mentioning “'l Engineer” and 
number 937. B7 a 


Cs of Works.—Wanted, at 

Once, a CLERK of WORKS with experience in re- 

ufvrced concrete construction, for a London contract. Must 
be yer mage for military service. —Apply by letter, stating age, 

expec to the CHIKF ENGINEER, ‘Landon 

County Council, ciioaguamn S.W. 339 a 


IRON FOUNDRY MANAGER. 


wid brown and Sons (Hfd.), 


Gear Specialists, Park W orks, Lockwood, Hudders- 
ueld, keQutite @ services of a eats 4 Competent 2 _— 











A Leading Manufacturers’ Asso- 
CLATION 8 prepared to APPOINT a GENTLEMAN 
of proved organising ab —- toa gd POSITION on its 
Executive. with experience and 
. Replies, giving full. pasticalata, will be treated confi- 
dentiaily — x 6 , c/o Potter’s, Pen Corner House, Kingsway, 


"the Midland Employers’ Federa- 


TION be no at their Birmingham Offices the ser- 
vices of an ASS. SSISTANT to SECRETARY. Salary not less 
thaa 6 CHATEMAN —Apply by letter only, stating qualifications, 
&c., to C. N of the M.E.F., change-buildings, Bir- 
ming ham. (No application considered from persons el. —_" 
for military duties.) 


(Shemist(Metallur, ical) Required 


for large Engineering Works al) Brass and Iron 
Foundry. Must be a competent Assa: yer. No a employed 
on Government work will be engaged. —Apply to nearest 
a Exchange, mentioning ‘The mR A 


Publicity Man Required tor 


large Engineering Works, capable of taking charge of 
= firm’s fpitese Senay article writing, cee oO rien ne 


Applicants must be of good education. te age, salary 
All Spoliaettans will be 


= , and previous experience. 
treated in confidence,—. a dress, 218, Engineer Office, 33, 
Cc. 218 a 


Norfolk-street, Moctolk-strest, Strand, W 
anted, a Ju unior Draughtsman, 


uick at figures.—Write, stating qualifications, age, 
and full particulars to 280, Engineer Office, 33, Norfolk-street, 
Strand, W. 280 a 


Wanted Immediately, for 


Drawing-office of factory engaged m important 
overnment work in M«nchester district, a LADY TRACER 
who can also keep other records, filing systems, &c.—Address, 
stating age, experience, aud | salary, &e., to 239, Sp ces 1 


33, Norfolk-street, Strand, 
Quick, 


thoroughly reliable Mechanical and General 
DRAUGHTSMAN. One conversant with plant work pre- 
ferred, for factory engaged upon important Government work 
in. Manchester district.—Address, stating age, experience, 
and salar | apne: to 238, Engineer Office, 53, Norfolk-street, 
Strand, 238 a 


Qhief Draughtsman Wanted for 


Chemical Worksyn Midlands. First-class man uired, 
used to Lay-out of extensive Plants, and with all-round Kngi- 
neering experience. No person already on Government work 
will be engaged, oem oes particulars of past experience 
and salary expected, & pply to your nearest 7 ment 
Exchange, saneciionlig’ “ ry Engineer” and number 


























anted Immediately, 





a 


Praughtsman (Mechanical) 
WAsTED to take loading position in Drawing-office 
of new company in Midlands, engaged upon urgent War Work. 
Excellent prospects for a young, energeuuc man. One with 
some experience in jig and tool design and automobile con- 
struction preferred. No man on Government work can be 
engaged without conseut of present employers.—Application. 
iu the first instance, should be made to the nearest kmploy- 
ment Exchange, mentioning ‘**The Engineer” and No. RO tes 








[)raughtsman Required with + ull 
knowiedge of Diesel Engine design. Must have success- 

fully been responsible for designs from start te finish, and be 
couversant with all details, both theoretical and practical. 
No person at present on Government work will be eugaged.— 
Apply, stating age, experience, and salary required, to your 
earest en Exchange, quoting “The Engineer and 

A 





[raughtsman Required, Prefer- 
ABLY with experience in the design of Hardening and 
Metal Meiting Furnaces. No person already employed upon 
Government work will be engaged. —Apylicants must apply to 
their nearest Employment Exchange, mentioning “ The Engi- 
ueer ” aud number 300. 300 a 





raugutsman Wanteu tor General 

Engi eering Works (controlled establist ment), London, 

E. Noone on Governme:t work will be employed.—Apply to 

—— oes en Bureau, quoting “The sewn a nn 
A 


[raughtsman Wanted for 


Chem.vca! Works in the Midlands. Must have experience 
in Lay-out of extensive Plants, and have bad an ail-round 








e IRON FOUNLRY MAwA 
Machi bine. “Mou.ding and to Economical Predeston. Output 
approximately 20 tons weekly, small repetition work to 
castings up to 10 tons. each.—Apply, in the first instance, in 
writing, giying full spor of qualifications and rm ayes 


E ‘ing training. No person already on Government 
work will be engaged. State age, experience, and salary 
expected, &c.—Apply to your nearest Employment pxchange, 
a all particul.rs, mentioning “The Engineer” Som 
num 





stating age and salary expected 
war work will only be considered with “the sanction of their 
292 a 


present em ployers. 


esigner, with Good Mechanical 
e@hgineering experience, REQUIRED by Admiralty 
establishment'for the duration of the War. No others need 
apply. —Keply (by letter), stating age, experience, and present 
. 918, care of Messrs. KR. F. White and Son, 

Genk. "Advng. A ao 33, Fleet-street, London, E.C. 68 a 


Ezgineer, for Duration of War, 
to WORK STEAM BOUILEKS and Execute General 
a —HKADMASTER, Jews’ Orphanage, West 3 rs 











261 AU 
‘ngineer Required for Re- 
rRIGERATING om i, ineligible——Apply, KNGI- 


dNowR, Towers and Co., Paul's Pier » harf, Upper "Thames- 
street. P2735 a 


[pgmeer with Business E xperi- 
NCE to ASSIST MANAGING DIKECTOR in London 
Owes. Experience with iron and steelworks plant and neavy 
Machiner, an advantage. Intelligence and energy essential. 
Ample scope for progress to the rigat man. 

so several good DRAUGHiSMnN REQUIRED. No 
person at present employed on Government work wil eL- 
gaged.—Apply with fuli particula s to nearest Employment 
Exchange, quoting *‘ ‘the Engineer” and number 282 4 


Engineer with Practical Experi- 
NUK WANTED, for manufacturing Bu:.ness in 
Atuica. High ground. —W ¥ e, staving , experieuce and 











anted at Once, Shit Engineers 

by large Firm in Midiands, with large Lower station. 

Must have had up-to-date experience in running and main- 
tenance of plaut, Rayer steain turbo, high-te1 sion aiter- 
pon and Babcod! 's boilers. Good and permanencies 
to capable, prcovee by men. No ready on Government 








age, 

salary | expected, to-N.. A., c/o J. W. Vickers aad Co., Ltd., 
5,4 as-lane, k.C. S0z a 
a unior Inspecting Eagineer, Age 

21 to 20, WANi4#D by lar. orm of yeucral engineers in 
the Midlands. To inspect small iron and steel forgings, malle- 
able and grey castings, munitions of war. Must have previous 
shop experience. ineligible for Army patti No person 
ed.—Appiy, giving 


and No. 
293 4 


work will be eugaged.—Applications ast give full culars | already on Government work will be en 
the City Surveyor, | as to previous experience, age, qualifications, &c., to nearest _ particulars, experience, peagaterpoqenes, to your nearest 
‘ender may = Exchange, quoting ‘The ‘Engineer — loyment xchange, quoting “The Eagineer ’ 
No. Av871. A asks. 











tre Trane "¥y ‘Act 1909, and to provide 
1a sums oO} each for the due performance of the con- 
tract. The Coammaities do not pledge te themselves to accept the 
lowest or any Tender, and reserve the right to accept portions | 
oaly of a Tender. 





KY E. STILGOER, City Engineer and Surv: 
The Council” House, Birmingham February 1st, 1917. rei 
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i Wanted, Knergetic Works 
MANAGER for Steel Foundry, South of England.— 

Write, with full particulars of expe ence, copies of testi- 
—-_ and salary d, to 287. Engi Office, 33, Nor- 
folk-street, Strand, W.C. 





A 





Machine Tool Agent Wanted.— 


First-class MACHINE TUSL AGENT in Russia, Italy, 
and france, for high-class Machine ‘loois of an up-to-aate 
manufacture.—Address, 305, Engineer Uffice, 33, Norfolk- 
street, Strand, W.C. 305 a 





Praughtsmen. —Wanted, for 
jag  sfunition Works in South Wales, Two Good 
DsAUGH fSmEN; men with knowledge of Chemical or 
General Engineering, and having experience in the Supervision 
of Repairs preferred. No perscn on Government wrk will be 
engaged.—Apply, stating full iculars of experience and 
ee required, to nearest ee Exchange, ne 
“The Engineer” and No. A264 205 





ixpe rienced Draughtsmen 
KeQUIRED for General Engineering work, Birming 
ham district, to assist in development of Processes and 
hfficiency Work. fermauency to suitable men.—State full 
particulars of ex perience, ae, salary required, and when ae 
to your nearest “imployment Exchange, quoting “The E. 
neer” and A2045. Nv person already on Government work wall 
be engaged. 288 





TRADE WITH RUSSIA. 


Epglish Engineer with Good 


conuection, and acing after the War as direct repre- 
sentative for well-cnown British firm, DESIRES to open 
NEGUTIATIONS with another enterprising tirm.—Address, 
giving particulars of s, “sy alities, to P241, Engineer a 33, 
Norfolk-street, Strand, W.C. 7241 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to ; 
WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, LONDON, E.C. 
ibe! uare, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pages II., Ill., LXXX. 
Numerical Index to Advertisements, 
Paew LXXIX. 





Sp 3005 
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Ree uired, by Government. Con- 
> w Jig and Tool Fett Bngsen RG 

used to heavy Commercial Vehicles and Petrol En, 

one engaged on Government work need apply. e age, 

references, &c. og A to your neafest Em aa nient Exchange, 

mentioning neineer” and No. A 


grentioning ——~he “ngineer—and BQ) A289.___445_279 4 
Wanted, a Machine Shop Fore- 


MAN or SUPERINTENDENT for c Shift in a 
Gov ae controlled establishment in the North of boa 20d 
engaged on the Manufacture of Motor ehicles. 
pplicants, who must have had similar previous icone 
sha a pppiy ogee acu — male and female aan 
should apply to their peas ploym c ek uotipg 
* The Engineer ” and Ref. No. A2820, givih g full Se tiedlars 
ot eXperience, age, and wages —— ined. Wo peren rson we - 
Government work will be engag: 
Expe- 


A Foundry F oreman, 

RIENCED in loam, dry and green sand, on a 
moulding of repetition work, DESIRES SITUATION. Excel- 
lent references.—Address, P277, Engineer Office, 33, Norfolk- 
street, Strand, W.C. P277 a 


oreman Driller.—Required, a 


LIVE MAN who can get an Output froma Small Drilling 
Contin on upon accurate Government repetition work ; 
y; London eee — only 
feed apni, giving wages _ required. 

— se Goverument work will be dngaged— ™Applionnts 
r-nearest Enmrpiorment-Ezehange, mention- 
e Tenginver,” and number P276. P276 4 

















ing —s 


Foreman Engineer Wanted for 


Work, ongag on Production of 6'n. & ane ‘Shey 





Heads oa other repent on work. Ne one alread 
Government work need apply.—A poly nearest ct, Bingen 
Exchange, quoting ** The Engineer nd No, A2869; 





ereman Instrument Maker to 
be Take Charge of Ih&trument .Room—Steam Gauges, 
c locks, &c., and great variety of light méchanical work, i- 
capt must have had previous ras: trie in similar tapac A 
and be a first-class all-round mechanic mera! 
must be good, with — lity to carry out the routine work of 
de State wages, ence. 
No ofié — chpaped 6n Govérnmetit work will be con- 
sidered. —App y te neares' ~~ eee Exchange, mentees 

*The Eocttecs” and ntfo 334 


,J Unior Assistant Foreman 
WANTED for Engineering Works.in East Loudon. 
Must have good knowledge of Moulds, Jigs and Tools.. Some 
electrical Knowledge an advantage. State salaty required — 

Apply to your nearest: Employment Exchai 5 quoting “Phe 
Engineer "and No. 2856. Noone already emp! ved on Govern- 
ment work will be engaged. P74 a 


The Management of a Large 
_enipaneatog a nen aie senmetnantins ay 
Tur! Stony Regine 
class Gun Work, ReociRE. the 3 servic ICES rt a drsteglass 
TOOL-ROOM FOREMAN. Must have held position 
and be capable of rc organising existing tool-reom system. 
must pon oa - high-class ana. modern a of t 
gauges. eé position offers good pi 
yetane salary would be paid to the rnght Fe P Give fall 
details of training, experienee, and salary required, and when 
at libert; No person already emy loved upon Goyerriment 
work w. Tbe. engaged —Applicants pint apply te their nearest 
Employment Exchange, mentioning “ The pone ™ afd 
No. 48862 ake 312s. 
ae a cm 


Firm of Consulting Engineers | Ds 
and nspectors in Canada REQUIRE a REPRE- 

SENT ATIVE in London. Only engineers in Ly With néw 
daveh lopment and construction work need 8 apply. 
ungineer Office, 33, Norfolk-streét, S' WwW 















Engineer Fitter (Working) to 


4 “SUPERINTEND MANUFACTURE of 
Munitions Appliance, After war prospects. hosé on Govden 
ment work need not applr—Reply by letter, HERBERT and 
SONS, 7, West Smithfield. Lonaop, E.C. P2795 


DESIRES “eesy re 
University ning. 

oe 
Pass, Enelineér O ee, 33 Ne 





oF 
5 a 
3 








STAFF MANAGER OR PROG ORGANISER. 
Y oung Man, Well Primed in 
American and German industrial efficiency methods, 
SEEKS POST. Has an ability to focus essen’ and master 


); Wanted, 


Condensing Plants, 
ete ict and s00 ib. steam 
mene Pl ;T. and W. MORGA s lew 


d-street oad! 


Wanted, 35 40 40 H.P. Loéo. 


BOILED ¥ eo to 140 Ibs. steam.—A. UNDERW@DD, 
3, Queen-stree 


Necond- -hand Works Locomotive 


REQUIRED, l4in. cylinders, four wheels, short coupled. 
—Send a with eee to 224, Engineer Office, » eng 
folk-street, Strand, W.C. 











them. Kop on Me at including jabour 


policy, ued jeru costitig and ees p 
Wh 1s be 





rm a given: oe is capable of sound construct: ve service. 
wiser P286, Engineer Office, 3, pts Strand, 





Mechanical Sth yore 


young, ineligible, SEEKS POSITI iene. Ad 


years’ excellent = experience ; several 
mercial ability.—Addr ess, , Engineer omer. 33,2 <orfolk 
street, Strand, W.C. n P2864 








Froreman Boilermaker, Shortly 


disengaged, DESIRES similar POSITION ; ex. marine, 
water-tube boilers, &c. &c., and Admiralty inspection, &e. 
Highest refs.; 10 years one sho an, P280 Engineer 
Office, 33, Norfolk-street, Strand, b 


Fo eman es — Works 


ENGINEER (40) SEEKS J: x ¥ p in Bee = and 
maintenance of plant, gas, buildin 
alterations and Se ~Aadress, “posse yo Office, 38 
Norfolk-street, Strand, V P255 B 


Pesition Wanted as Foundry 


FOREMAN or Under. Manager, thoroughly a cruinied 
with Machine Work, Expert in Motor, ‘Cylinder and Gear Ca 
and General Engineering ; ear ; good organiser. ‘At 
Liberty any time; age 35; 20 years’ experience.—Address, P281, 
Engiveer Oifice, 3, Norfolk- street, Strand, W.C. P28l B 











A ppomtment Required as 
LONDON REPRESENTATIV a or Manager of London 
Office of - ae Firm. Good connectiqn. University 
Educatio: ineligibte. Adres, P2283, Haginecr 
Office, 33, "Norte =< Strand, W.C. B 








A Large Firm of Engineers in 
the Midlands 


HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUPIL, 
th Works Dra 


‘orks and wing-office. 
Address, 2002, Engineer Office, BS Norfolk st. eee 7 


Pe il—The Borough and 
in his office for a PUPAL neh sakes, OWN H HA ALL aeers™ 
A NATIONAL NEED. 


British School of Aeronautics. 


— ang AS Conatruction, Delite, and 


ere i oP Fe Renee TONS. oie iets eid, i ce 
[st C.E., Inst. Mech. E., B. Sc., 


and all EXOINRERING EXAMINATIONS.—Mr. G. 











Inst.C.E., &., personally PREP A’ Ries 
CANDIDA  slnpenipe tk prt momma: he Hundreds 
of successes di cuhre years... Courses can be 
im dat any a preegy om 

zs 





Fitter- Turner, City of London 


Asylum, Dartford, Kent, acctistomed te carrying odt 
repairs to Internal Cothbustion Engines; slight électrical 
experience preferred. Wages £2 per week, with War bones, 
subject to deduction hye — lum Officers ‘annuation 
‘Act. Permauency to 4 Apple by letter, With copies 
of testimonia’s, to ME SICAL. ‘SUP INTENDENT. 31] & 


hift Engineer Required by 











large Power Company in the Midian ————— — 
salary paid to suitable Lae yh statin ses. ox 9-4 
fin fall), and salary Rog oypape 0. , Ehgineer kes ik 
(jominereso- Legal Man (oe), 
experiénced 

— 
and sadearrel undertakings, i8 open to ACCEPT RESPON- 
SIBLE POSITION, home or abroad, for duration of war.— 


have had first-class boiler house and turbine experi 

se Stran 

company secretary, thorough ae of saiminde rail: 
Wale, thGAL. 1381, Sell’s Advertising Offices, Fleet ee. 





Engineer Desires Responsible 

SITION ; extensive partonee wrong superin- 

= and manager.— Address, gineer Office, 33, 
‘@tfolk-street. Strand, WC. P266. » 





Baier with First-class Con- 
ECTION = ‘Swansea district, WOULD SELL for 
first-class —_ Commission. ——— P21?, 

Office, 33, N srfolk- area Strand, W.-C. 1217 5 


Eagineer (35), Good. Practical, 


CHANGE as WORKS MANAGER, ng SHOE 
SUPERINTES DENT. Genera 
e and female. 


central of S00. roe 
ut den anne i rk system.—Add 
foes, Engineer sieae Diba, 38 33, Pie a ieee Strand, WC. B 


Py eer (4z) Seeks Responsible 


TION ; 20 Sears” ex 











SERUCTURAL ENGINKBERLNG, 
i COURSE fal INSTRUC Taba bx 


obi ot, phecul culars 
DENCE, _ «rite 
ENGINEBRING BUREAU,” es oid Oa ut vi 
London, W. 





hips’ Requiirements.— "Well. ll 


rs ‘ABLISHED FIRM ia a | OFFER SER. 
VICE or Phayiy io supply 
Steataship rr ger Pe with Sach with by 
contract supply. Hp Ne oes a each baa ill be te made. — 
Write, Box O. 836, Lée and iShtingate, Liverpool. BOI db 


Sele A: Agent Wanted for London 
portion, Des ned ed. gipip BOLTESE sony dit? QSRF ts with éon- 


SSMPO Sy % 
STRUCTURAL STEELWORK. 


Partner, Wanted, Active; Un- 
P270, Engincef = 3s, 
Nostolk-<trecs, Strand, WC, 


: 


anted, a Three- Throw Crank, 
9in. theoe not less than Sin, necks; $5 ye inoue | 














referted. —Adadress, 313, Engineer Office, 33, 
rand; W-€:— 


Watted i Inimediately, tor a Job 
WAGONS: Bia FR dw Bit 


dws ea particulars Dele Wher, a 
4h\ percemee: wire cea - 


| We dbl Track. One Mile, 
ue MARS ee are aoe be tia 











thoroughly conversant With bse 





to ‘the. control of large statis of mabe yey ae oo _ES- 
ep of materia]s an ing 

Speaks feels: ene: te. —Address, P28z, ity eg “S 

Norfolk-street. Rtrav WL. cy 





( yentleman, Engineer, 30 Years’ 
technical and comimercial experience, with infitential 
connection, railway material, iron and steel, constfuctio 
engineering, plant, &.. DESIRES ALPOINTS sh, 
as London-Manager or Agent in the Bidianes = Addre 
Engineer Office. 35, Norfolk-street, Strand, 


echanical Engineer Seeks 
POSHPION as FOREMAN 4r-ASSISTANT WORKS 
MANAGER. Accustemed,to small accurate work, Admiralty 
and War Office contracts; highest ‘references. ~Adadress, P268, 
Engineer Office, 33, Norfolk-street, >trand, W.C: P268 & 


Metal Finishes. — Advertiser (32) 


FREE. Would establish or re-orgatiisé plating, polish- 
ing, japanning, dipping, shell varnishing procéssés. Good 
wactical experience. + coaaiaes P262, Engineer Office, ro, a 
Pik -street, Strand,.W_C 

Be 


Mechanical . -Engineer (38) 
SIRES peat need POSITION (control or assist- 
ant, munition factery), 20 years’ electrical, mechanical and 
commercial experiénee ; spécial Knowledge manufacture of 
chargers, gaines, cartridge clips s, 18-pounder fuze PS 
Address, P275, Engineer Office, 35, Norfolk-street, prchners Malet 














Russian Mechanical rs 


with academic training, wide technical and com- 
mercial experience in this country and on the Continent, 
knowledge of languages, SEEKS RESPONSIRLE POSITION, 
or would accept first-class Agencies for —<) aa, 242, 

Engineer Office, 33, Norfolk-streét, Strand, W.C. P24 
En- 


W orks Manager Desi es 

GAGEMENT ; 20 years’ neral cogineosing ox} erieng >, 
first-class trédentials. Now at tiberty.addre-s; 2! , net 
neer Office, 33, Norfolk-street, Steen W.C. 





Motor Company, Stafford’s 





oy J ste eeeret 
anted, ee 5 A ents 
1LEA, large ; Pe) Electric 
Slans'djte GEN EATING TING ‘siet, 30 230 volts, non- 
condeusing, or two [etn to PAXMAN, cire of 
Tayler’s Advertisement ‘Othecn, jeet-street, E. 320 r 





W anted, - Second-hand Com- 
POUND Surface foot Condensing STEAM ENGINE 
with ae air, aud boiler-feed pu , complete, about 

H.P., 90 revs., 150 1b. ire—Ful) particulars to 
508, eden Office, 33, Norfolkes reét, Strand,S.W, 08 F 





“Wanted, Three ‘Strong Steam- 
DRIVEN or Electrically-drivéa W INCHES. These ate 
required -for-ball-or be capable of 


hoisting a load of five tons ata speed of 50-60ft. per minute, 
or a load of 20 ton: a speed of 15-20ft. s m oe og 
barrel should be consis of taking a length of 200-250ft. 

rope. Current available, D.C. at 500 volte Adare, Sir 
Engineer Office, 33, Norfolk-streeet, Strand, 


W anted, Working Drawings of 
ROLLING | MILL and ESSING TOOLS for the 
Manufacture of So Railway Wheels ; also Tools and 
Rolling Mills for ie ires. Address, 303, Enginéer Office, 
33, Norfolk-street, Strand, W.C. 5 1 


WANTED. ‘ 
wo 4-Wheel 10in. or 12in. 


LOCOMOTIVES, 4ft. 84in. gauge, ready fur immediate 


work. 

Two 6-Wheel 14in. or 1éin. LOCOMOTIVES, 4ft. Shin. gauge, 
ready for immediate work. 

One to 10-Ton STEAe LOCO. CRANE, 4ft. 8fin. gange, 
ready for immediat hen 

Contractors’ SIDE sm END-TIPPING WAGONS, 4ft. 84in. 


700d 0) 
OGLECHAIN: Sarde sade Priestthans or other good 
Vv 


sees 3 3, to at cubic yard 
CRANE TYPE- STEAM VIBS of the Whitaker or 


Ruston. Came t i condit 
_ 16in. x 9in. EF orgs STONE BREAKERS, by 














Works Manager (42), Free, 

Requires NEW POST with Ped: firin General 
Engineering, also Railway Carriage and Wagon Construction 
experience covering 25 years. Accustomed to control about 
1000 men. Repetition work preferred —Address, si ae 


neer Office, 33, Norfolk-strect, Strand, W.C. 


8, or other 
xm Over or he: God a a MILL, in good con- 
dit 
5-Ton BATh DERRICK CRANE, in good working order. 
CENTR wipe SKIPS, about ote cubic yard capacity, 
’ in good eS 
| Address, 239, Cecio Office, 33, Norfolk-strect, siciger  y 
ms 





Gteam Engines (H igh-sp speed 
nite ne oe —TWO 250 B.H.P. WANT immediately, 
dirst at soubling 8, ot S78 pm, Steam supply avail: 
Hh io it ped! superheat. Must be in first-class workin 
conditi Vion Apply: WORKS ENGINEER'S DEPARTMEN ° 
Austin Motor Longbridge Works, Northfield. P2850 F 





400-K.W. TO 650-K.W. POWER PLANT WANTED. 


400- -K.W. to 650-K.W. Electric 


GENERS TING PLANT, with either Gas Engines 
pas Suction Plants, 8 team Turbine, or Engines with Boilers, 


nee ig for any standard pressure and periodicity, three- 
phase, or for 440- volts continuous current 

Offers, with particulars, to be sent to JOHN M. HENDER- 
SON and.Co., King’s Works, Aberdeen 

Barly delivery essential. 237 » 








NEARLY NEW 


CONDENSING PLANT 


FOR SALE. 

Lat Three-throw EDWARDS AIR PUMPS, each with gun- 
metal barrels, l6in dia. x 14in stroke, 100 revs., single-acting, 
geared for motor drive, but motors not in: luded. 

Two HORIZONTAL CUNDENSERS, cast iron outer casing, 
about 14ft. long x 6ft. dia., each containing brass tubes; 
es surface about 4500 square feet. 

AM SUPERHEATERS, each contaiving 347 steel 
oa 9in, long x te dia., steel outer casing and heavy 
cast ends, suitable for about 200 Ib. working pressure. 
Two Vertical RECEIVEKS or TANKS, each tft. cin. dia 
oa be =~ 9 x 7/16in. thick, well stayed, manhole in top (now 
oil fil 


Also 
Two ELECTRIC MOTORS, each about 70 H.P., 550 volts, 


95 amps., 475 rp.m., by E-C.C, multipolar, series wound, 
intermittent rated ; ‘also 50 K.W. MOTUR EXCITER, 128 
volts, 400 amps. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, London, E. 


ELECTRIC CRANES. 


5-ton Electric LUCO. CRANE, by Grafton ; ; Mfc. steel 


2012 6 





iib, 40 H.P. moi 525 volta, D.C 
$ton Electric L » CRA WE by Smith 3. 2Sfe. 
~ I -¥ £325 


lectric c RANE, REG Isles ; tel jib ; £325 

15-ton sicetric rn Teton. t, span £525 

10-ton Electric Overhead GRA’ VE; 3 motors, 25ft. 6in. pe 
S| oe 


(Span can be altered to suit customers’ 
requirements at net cost.) 
5-ten ea Overhead CRANE, single motor, 40ft. 


JOHN FRED. WAKE, DARLINGTON 


lectrie Motor, 11-12 H.P., by 


Morris Hawkins, very little used.—Apply, TRENTHAM 
ENGINEERI NG CO., Ltd., Cornbrook, Manchester. 242 6 


ELECTRIC PLANT. 


250 K.W. GENERATOR, by G.E.C., 500 volts, 
Low price 
Two50, ce ak W. Coupled GENERATORS, by Anmnstrong- 
Whitworth, compcund wottnd, 230 rol’ 2350 
Combined i h-speed ENGINE dnd GEN ATOR on 
one bed-plate, b: Westinghouse Co., H K.W., six- 
le, 125 25 volts, 380 £.0. £135 
30 HP. B Forgets 6 GENER: TOR, 380 volts, D.C. £150 








Two ENERATING. SETS, _high- -speed 
engines by Alley and McLellan; eat nix Dynamos, 
four pole, shunt- we 220 tolts, D _ 
Two 12 H.P. Phenix MOTORS, fox? Jé, shunt- 
wound, “ O yolte, D.C., x00 r.p-m., complete ee 
and slid .- each £30 
275 H. 3 Siemens # MOTOR, R, 440,500 volts, D.C ‘ . £4 
130 H.P. E.C C R, 440,500 volts, D.C... 2225 


JOHN FRED. WAKE, DARLINGTON. 


327 G 
Engine, 





1000 H.P.. 


Ferranti_ 
apne Aijternator, wie Surface Cou- 


} Oe a ncdaae B ALE. Can be seen at work.—Apply, 
‘ORPORATION ELECTRICITY W: ORKS, Full-street, Derby. 


ee Hire, Pumps and Well- 
poRNS + TOOL | for Contractor's Deep Wells, &., 2in. 
HARDS and CO., Upper Ground 

Sak ahem 8.E. Telephone No. 978 Hop. 22 6 


Fo Prompt, Sale and Delivery 
at Low © Low-pressure eC LATOK, 
103 ram, 8ft. 6in. gg Ro ag with wrought iro rn: 
em complete. One Pair of, HY YDR ULIC 
SES; 12in. in. stroke, with — perforated 
boxes ; also MIXING KEITLE for above 
High-pressure ACCUMULATOR, ran 
cage complete.—RICHARD SIZER, Ltd., 
Liverpool. 


or Sale :— 
COAL C CUTTERS, t_. ©. Jefirey Long wall, 


so Diamond Ma- 
caiven, vi with Seles parts. Allin ancsilout condition, 


R. H. LONGBOTHAM and CO., Ltd., 
WAKEFIELD. 








ses, and one 

ft Stroke, with 

21, Dale-street, 
220 « 








For Sale :— 

One 27ft. x 8ft. BOILER TANK. 

aie =. x 7ft. 6in. Davey Paxinan ECONOMIC BOILER, 
en “ite x 8ft. Davey Paxman ECONOMIC BOILER, 

145 Ib. 

All A. ‘immediate delivery, and seen in London. 

JOSEPH PUGSLEY er SONS, Ltd., Queen's Cireus, 

Battersea Park, London. S lG 








| Fer Sale :-— 


PARSON’S STEAM TURBINE and ALTERNA- 
TOR, 3500 K.W., 1200 r.p.m., 2001b. to sq. in., alternator 
field-rotating YF , and exciter complete ; 6006 volt maxi- 


mum load, 40 ¢: 

350 K.W. ALTERN ATOR, Tires: pile, 50 cycles, 
550 volts, by B.T.H. Co., drivén b: P. Cross-com- 
pound Et nes b: Barclay, 26in. H P. cyl., 40in. L,P. cyl, 
4ft. stroke, ‘ty: wheel 20ft. diam., &c. &c. Very y fine set. 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P..Motors, 3-phase, 40 cycles, 
volta Generators 2 seed BSA .C.5 vompound- -wound. 


separa 

ONE “GENER TING SET. 225 K.W. , engine by 

Elites and 3 ‘orcom ; Dynamo by J. H. Holmes and Co., 
tintious current. 


ONE § SP PARE A ARMATURE. 
BOOM ty PA ang tas, Pag, ss age Ld., A.C. 


ONE NUNDER- ‘DRIVEN ‘MORTAR MILL, 6ft. 


RAILWAY TRAVELLING JIB CRANK, swing 
jib 7ft. 6in. radius. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYN KE. 





Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 a 


Orbad Rope ange a TEAM ENGINE, by Hick 





Ro) "RAVE LING CRANE BARRING 

D ae heen 7 district Otters 

inel taki fat 0. Haddon's 
dvertising Agency, ison ren Ay London, EC. 219\6 





rer Sale, Air Receiver, 20in. by 


Sin., duals rivéted, 80 to 10) pressure.—A. UNDER 
WOOD, 3, Queen-street, EC. 


For Sale, Blowers—7in., 5in., and 
peng for we rumen Ds oiling bearing on. ont and 00, 


‘orth, Glos, 








‘ 
Fert Sale, Compressor. Cross- 
COMPOUND) Engine, cyls. 5 and 27in. by 4ft. stroke 
air cylinder 20in., worked from H » jet condenser from 
aes sen. Immediate delivery.—A. UNDERWOOD. 3, Queen- 
street, 6 


For Sale, Compressor, ! (Sin: 

steam, 18in. ae cyl. by 25in. stroke, straight line, by 

} ny ay two fly-whedls. in ‘mediate delivery.—A. UNDEK. 
3, Queen-street, £.C. 3446 


For Sale, Copper Vertical 


REFRIGE RATOR, the hones sen-itive refrigerator in the 
nm made The orton and Co. Length 6ft. 6in., height 
ft. 10in,, base 7ft. lin. by 2ft. 6in.; weight 6ewt. 561b. 
Thro rewery closed. luimediate disposal .—T. DIBBEN 
ana SONS, Engineers, West-street, Winiborne, Dorset. 264 « 


Fier Sale, Gas Engine, National 


, improved Otto type, 781.H.P., 70 B.H.P., Single- 
zontal, ‘two massive fly- wheels ane self ‘starter 

i ima fi condition. —For particulars, apply, W 

SON and CO., Dartington. 


ae 
Fer Sale, Hydraulic Accumula- 


TOR, 1) tons per square meh; 60 ton weights, Yin. rain, 
12ft. stroke. 
HYDRAULIC 3-THROW PUMPS, Stt. plungers, 6in stroke, 
3 yng a KAULIC WAREHULSE LiFfTs, 1 ton, 
cage 5ft. b 
opto AUTOCLAVE, I2in. ram chamber, aft. by 














HYD. LIC EEeen, in. ram, 1 ton per sq. inch, 12in 
aayiight platen 3f b. sq. 
DKA UuIC PRESS, 18in. ram, 1 ton per sq. inch, 20in. 


pr. eg platen 5ft. Gin. sayare, steam heated. 

a BY PRALLIC BR vin, ram, 1 von per sq. inch, 2ft. 4in 
aylight, platen sq. 
HY DRAU 


JLIC Pies, Ree: front, 6in. ram, 1 ton per sq 
inch. ae daylight, platen 2rt. : 
HYDRAUuIU pare partial: 3throw, lin. plungers 
6in. cane. 
A. UNDERWOOD, 3, Queen-street, E.C 215 « 





For Sale, One Set of High and 


Low-pressure ACCUMULATORS, fitted Ig" 3in, and 

Sin. diameter, rams 8ft. stroke, titted with W.L. cages 6ft. dia. 

x 8ft. deep, with U.I. base and cap a W.L. suspending 
, by Greenwood and Batley, Lee 

One HYDRAULIC ACCUMU LATUR, ‘fitted with rain 12in. 
diameter x 9ft. stroke, ee with W.1. casing about 7ft. 6in 
square, pitch pine —— i guides, suitabie for a pressure 
or ag Ib. to the square inc 

massive tihied oa gee, DRAULIC 

pues, sed fitted with plungers Ijin. diam. x 9in. stroke, with 

Police) Zeering , fast and lodse puileys, &c., mounted on large 
ciste’ 

One Set of 3throw Horizontsl) HYDRAULIC PU MPs, 
fitted. with helical gear, and rast and loose pulleys, mounted 
on C.L, tank, as above. 

Apply, RICHARD SIZER, Lid., Engineers, Hull. 228 « 


For Sale, One 61 B.H.P. Central 


be feae VERTICAL STEAM ENGINE, 400 





r.p nt. orking condition. One 42 B.H.P. NAT’ ey 
GAS £N INE, 230 r.p.m., in very good condition —EDYAR 
ALLEN and OU., Ltd., Imperial Steel Works, Sheffield. 3064 


For, S Sale, One 150 B.H.P. 


LEY GAS ENGINE (No. 63,276), in excellent 











working ‘alton, suitable for ane lighting. Cylinder 

in. diam. x ke ; a , evs. per minute ; very 
ol fly- Lonael > = for, s seen our works. 
BEKTRAMS LIMI TED’ s a Edinburgh. 1% 6 
7 > 

F,,. Sale| or Hire, Electric 

to 300 sf P.; RTABLE STEAM 

Rais! tons te WN ILE ° STEAM BO ie ee 
naghd Bhs may of ev —— ; reasonab 

very._J. T. WILLLAMS and SONS, or, 
Queen Vieterle-ctreet, Loe London, E.C. Tel.: City 3038. 2025¢ 





Fer Sale, Sturtevant 90 Steel 


ous abe HOUSING FE 1H delivery 12,000 cub. ft. of 
5x5 AH iis L, Deuble-acting a i K, 

EATER, &c., suitable for timber drying, 
heating aia eqtal to new.—FIELDING wee 
PLATT, ta. Gloucester. Sls 


Fo Sale, Theodolites, 


pea INSTRUMENTS, SECON D-HAND. 
RESON’S 338, Hig born; W.C. 
{opposite Gray’s Inn-road). 


or Sale, 
SECOND-HAND. 
olborn, W.C. 





8TR ake “4 
see A 1 a 
Uae Seah Ho rond). 


For Sale, Vertical Multitubular 


pecan -, my ~~ = x St. 6in. diantoter, 80 1b. working 

chimney, steam motintings anc 
aemeety eal particers on application to W. J PERKINS 
26, Victoria-street, 8.W. 


fror Sale, Winding Engine. Pair 

4 “ 

metho, a ede Bi, jae by 7 Rane} ited 1 
wif 


from Immediate 
Serstn very.—A. UNDERWOOD, 3, Queen-strect, LC. S426 


or Sale, 3-Ton Electric Loco. 


CRANE, are Shin. on ib, by ys Rodley , 
immediate detivery,—A UNoERW OOD, 3, Queen -strect, 


.C, 











or Sale, 3- Ton . Privatman 
LOCO. CRANE, with Priéstman, Grab; excellent con- 
dition, immediate delivery.—A. U NDERWOO OD, 3, _ 
street, E.C, G 


wo 135 B.H.P. Cross- coupled 


GAS ENGINES, by Tangyes Ltd., Birmingham, com 
plete with Suction Plant; canine 1910; variable admission 
overnors, and tiealiy ; for immediate delivery.— 
ARRY H. GARDAM and CO.; ” Ltd., Staines. 13436 


Iron Castings & Forgings. 


Charlestown Foundry, 
Prompt Delivery. ST. AUSTELL. 


STOCK BOILERS. 


ois Bw a Se rs 
ee ae SEB AE 
Other sizes and pressures. 


JOHN THOMPSON 


WOLVERHAMPTON. K373 
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The London Explosives Disaster. 


On the evening of the 19th, shortly before 
7 p.m., a fire started at a factory in the East of 
London near the Thames. The factory was engaged 
on the refining of explosives, and within a few minutes 
of the outbreak of the fire practically all the explosives 
in the factory went off, completely destroying the 
works itself and setting fire to neighbouring ware- 
houses, factories, and flour mills. Three rows of 
small houses in the immediate neighbourhood were 
demolished, and over a wide area of London damage 
of varying intensity was wrought. The latest 
information available as to the casualties shows 
that sixty-nine people lost their lives, including 
Dr. Andrea Angel, the chief chemist to the factory, 
who heroically sacrificed his life in order to save 
others. Four hundred people are believed to have 
heen injured. An inquiry into the cause of the 
explosion is now being made by a Home-office 
Committee, consisting of Sir E. Blackwell, Major 
A. M. Cooper-Key and Col. Sir F. L. Nathan. The 
explosion, of which the writer of this note was a close 
witness, had several peculiar features. The damage 
wrought in the surrounding districts was extra- 
ordinarily erratic in its incidence. It would appear 
to be evident that as regards the great volume of 
minor damage which resulted from the explosion, 
much, if not the bulk of it, was caused, not by the 
explosion, but by the after-blast. Thus in several 
roads, houses with their windows facing the explosion 
were left untouched while the windows on the 
opposite—the apparently sheltered—side of the road 
were liberally smashed, and in some cases blown in, 
frames and all. It is noticeable that window glass 
was blown inwards in nearly every case. In a known 
instance, however, a window was slightly open; the 
curtains were subsequently found to have experienced 
an outward suction and to be tightly wedged into 
the narrow opening. As for the larger results of the 
explosion one of the most remarkable was its effect 
on a gasometer on the opposite, or south, side of the 
river. It has been stated, the sudden intense pres- 
sure forced the top off the holder and allowed 
a huge volume of gas to escape into the atmo- 
sphere. This gas became ignited and resulted in 
the upper air appearing to be on fire. So far as the 
present writer could judge, this gas ignited without 
explosion and burnt itself quietly out. Curiously, 
other gas holders in the neighbourhood seem to have 
escaped loss. 


Naval Incidents. 


THE incidents at sea during the past month 
have doubtlessly resulted in considerable loss in ships 
to the Allies, particularly to this country; but the 
fact of prime importance to notice is that the enemy, 
in spite of his redoubled efforts and in spite of the 
rough weather which has been considerably to his 
advantage in many respects, is suffering with increasing 
rigour from our blockade. On the Ist, the 14,000-ton 
Cunard liner Ivernia was torpedoed and sunk by an 
enemy submarine in bad weather while engaged on 
transport duty in the Mediterranean. Of the troops 
on board at the time, 120 are reported to be missing, 
while of the crew 33 presumably lost their lives. 
This vessel was built in 1900 and had a speed of 
15 knots. On the 9th, his Majesty’s battleship 
Cornwallis was sunk by an enemy submarine in the 
Mediterranean. Thirteen of her crew lost their lives. 
The Cornwallis was laid down at the Thames Iron- 
works in 1899, and was completed in 1904. She had 
a speed of 19} knots and carried, as main armament, 
four 12in. and twelve 6in. guns. On the 11th the 
well-known Isle of Man steamer Ben My Chree, 
while employed as a seaplane carrier was sunk by 
Turkish gun-fire in Kastelorizo Harbour, Asia Minor. 
Her commander, Wing-Commander C. R. Samson, 
and crew were all saved, the only casualties being 
five wounded. On the 15th a Japanese steamer 
arrived off Pernambuco having on board the crews of 
certain British and French vessels which had fallen 
victims to a German raider between December 12th 
and January 12th, presumably the disguised 
merchantman reported by the Admiralty on December 
8th to be at large in the Atlantic. Eight British and 
two French vessels appear to have been sunk and two 
British vessels captured. One of the latter, the 
Yarrowdale, was used to convey to Germnany about 
four hundred members of the various crews. The 
total tonnage thus accounted for amounts to about 
66,000 tons. The principal vessels lost were the 
White Star liner Georgic, the Canadian Pacific 





Railway’s Mount Temple and the Lamport and Holt 
vessel Voltaire. 


Further Naval Incidents. 


On the 22nd certain British “‘ light forces ”’ 
patrolling the North Sea off the Dutch coast sighted 
and engaged a division of enemy torpedo-boats. 
The engagement was short. One enemy boat was 
sunk and the others, considerably punished, scattered 
and fled. A second engagement of a short and sharp 
nature was fought during the same night also off the 
Dutch coast. This engagement seems.to have been 
fought between destroyers on both sides. Its 
outcome has not been precisely stated, but one of our 
boats was torpedoed \with the loss of 47 of her 
complement. This vessel was subsequently sunk by 
other British ships. We had no other casualties. 
In addition to the enemy vessel officially reported as 
sunk, at least one other German boat was satisfactorily 
accounted for during these fights. This was the 
torpedo-boat V 69 which, badly battered, was towed 
into the Dutch port of Ymuiden in the early hours of 
the 23rd. It has been stated that the German vessels 
were seeking to reach a home port, as their base, 
Zeebrugge, was in danger of becoming ice-bound. On 
the night of the 25th a small unidentified German 
vessel appeared off the Suffolk coast and for five 
minutes or so proceeded to bombard the land. Very 
little damage was done and no casualties were caused. 
The Germans inform us that the bombardment was 
made by torpedo-boats and that the point shelled 
was the “ fortified locality of Southwold.’’ Late on 
the same day, the 25th, the White Star liner Laurentic, 
engaged as an auxiliary cruiser, was sunk by 
collision with a mine off the Irish coast. Of her 
complement 121 were saved. This fine passenger 
vessel was built at Belfast in 1908 and had a tonnage 
of close upon 15,000 tons. She was a triple-screw 
ship, two propellers being driven by reciprocating 
engines and the central one by a turbine. 


The Ratho Railway Disaster. 


THE New Year practically opened with a 
bad railway accident in Scotland, twelve passengers 
being killed in a collision on the 3rd of the month, 
between a North British express from Edinburgh to 
Glasgow and a light engine. The scene of the accident 
was Queensferry Junction, Ratho, where a single line 
branch runs from the Edinburgh-Glasgow main line 
to Dalmeny on the Edinburgh-Forth Bridge main 
line. A train in the afternoon leaves Dalmeny for 
Ratho station on the single line, and after the pas- 
sengers have alighted at the latter station the empty 
carriages are taken forward to Queensferry Junction 
so that the engine may run round its train, and then 
take the coaches back to Ratho ready for another 
journey over the branch. The single line junction 
at Queensferry Junction is, as specified in the Board 
of Trade requirements, laid in as a double junction 
with the main line, and the signal-box is placed 
between the branch connecting lines. This has been 
the practice for twenty-five or twenty-six years. There 
is no signal for going off the single line on to the down 
connecting line, and the latter is not trapped at its 
fouling point with the up line. On the afternoon in 
question the train referred to ran up to the signal-box, 
but instead of the engine remaining there it was 
uncoupled by one of the enginemen and ran forward 
on to the down main line just as the down express 
from Edinburgh to Glasgow was approaching. A 
serious collision resulted in which, as we have said, 
twelve passengers were killed. The signalman says 
that the engine was moved without his authority, 
but the engineman’s version of the accident has yet 
to be told publicly. Colonel Pringle held his inquiry 
on the 10th, when the methods of working were 
severely criticised, and the North British officials said, 
in reply, that they were altered on the night of the 
accident. 


The Accidents at Wigan and Kirtlebridge. 


THE question as to whether the leading 
enginemen of the 11.15 p.m. express train from 
Euston to Edinburgh, or the signalmen, were respon- 
sible for that train running into the 10 p.m. train from 
Euston at Wigan on the morning of December 19th, 
was not cleared up at the coroner’s inquest on January 
4th. Appearances were against the driver, as inde- 
pendent witnesses testified to the signals at Wigan 
No. 2 and Wigan No. 4 signal-boxes being against 
him. On the other hand, the signalman at No. 1 box 
admitted that he lowered his home signals before, as 
laid down in the rules, he had brought the train 
almost to a stand. This, coupled with the driver’s 
statement that he found all the signals at “‘ clear” 
suggests that when he saw these signals “ off,’ he 


assumed that the distant, which he probably missed 
seeing, was also “ off.” This signal is the key to the 
situation at Wigan, as each signalman works to his 
neighbour’s distant ; No. 2 pulls off his distant after 
No. 4 has pulled his, and No. 1 pulls his after No. 2 
has lowered his. Therefore, a driver seeing No. 1 
distant “ off”? might reasonably—but not rightly — 
assume that he had a clear road through Wigan. 
Whether or not this is what happened we cannot say, 
nor could the coroner’s jury; the latter returned an 
open verdict, as it could not say definitely who was 
to blame. We must await Colonel Druitt’s report 
on this accident, and Colonel Pringle’s on the collision 
of the same morning at Kirtlebridge, where a Postal 
train caught up and ran into a goods train. In this 
case also, it is believed, the driver ran by his 
signals, and, if so, and it is also shown that the Wigan 
collision was caused by the driver’s negligence, it may 
be expected that the Board of Trade reports will 
press for automatic train control, a question that was 
raised in the report, issued on the 19th, as to a collision 
at Oakley Junction on the Midland Railway on 
November 20th. 


Frost and Electric Traction. 


In the late hours of Sunday, the 21st, and 
early hours of Monday, the 22nd, a sleet was accom- 
panied by a black frost which led to a coating of ice 
from tin. to }in. thick being found on the conductor 
rail used in electric traction. Ordinarily, any ice is 
removed from the rail by a steam locomotive taking 
over the line a string of cars provided with slippers of 
flexible steel wires, which cut into and break off the 
ice. On this occasion, however, the ice was so thick 
and glassy in places that the slippers would not 
“* bite,” and the electrical trains therefore came to a 
stand. Some companies fared worse than others. 
The tubes were not affected at all, as their lines are 
in tunnel. The District Company’s services were 
fairly well maintained, except on the outer area. 
One of that company’s trains met with a failure, due 
primarily to the frost, on the Wimbledon line, with 
the result that no trains could run to Wimbledon, 
and therefore there were no trains from that town. 
The Metropolitan Company suffered considerably, 
owing to its busiest section—between Neasden and 
Harrow—experiencing the frost most, on account of 
its exposed situation. The consequence was that 
the trains from Rickmansworth and other points 
north of Harrow, which are stabled for the night at 
Willesden Green, could not be worked on the out- 
wards journey. The company fortunately had a 
large number of its steam locomotives still on hand, 
and they were pressed into service. But it took some 
time to get steam up, and to make the engines ready 
for work. The North London was another great 
sufferer. The officers of that line were handicapped 
by the fact that the discarded steam locomotives and 
carriage stock had been distributed. Fortunately a 
thaw set in about 9.30, and all the electrical services 
were working by 11, but with a disorganised time- 
table. Electric traction has now been in operation 
in London since 1904, and this is the first time frost 
has caused such an inconvenience. 


Extensions to Tilbury Dock. 


In our issues of February 3rd and 10th, 1911, 
we described at some length the proposals made for 
the improvement of the Port of London, by Mr. E. 
Palmer, M. Inst. C.E., the chief engineer to the Port 
Authority. Among those proposals was that of 
increasing the size of the main dock at Tilbury and 
building a new riverside landing stage at that place. 
Part of the proposed work was brought to a conclusion 
during January, and by it a considerable amount of 
extra accommodation has been provided, some 
twenty acres having been added to the water area of 
the dock, and additional transit sheds having been 
erected. A depth of 42ft. 6in. below Trinity High 
Water is now available alongside the South Quay 
wall, which vessels up to a size of about 25,000 tons 
capacity can now use. The number of berths for 
steamers of between 600ft. and 700ft. in length has 
been increased from 16 to 19. Three large new 
transit sheds are arranged along this fresh quay 
space, and they measure 550ft., 600ft. and 650ft. 
respectively in length by a width of 120ft. The area 
covered varies therefore from 66,000 square feet in the 
case of the smallest to 78,000ft. in the case of the 
largest. The transit sheds existing prior to the 
construction of the new buildings only covered an 
area of 36,000 square feet, so that the space added by 
the three new sheds is exactly six times that coverel 
by one of the older sheds. In addition to the fore- 
going, the necessary connections have been made 
with the London, Tilbury and Southend Railway, anc 





ten electric cranes each of three tons capacity have 
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been provided for dealing with cargoes. We under- 
stand that the three new berths have been allotted to 
the British India Steam Navigation Company, 
Limited, the Cunard Steamship Company, Limited, 
and the White Star Line. The landing stage 
mentioned above has not yet been built, and until it 
is, we gather that passengers will embark and dis- 
embark from the new quays. It is interesting to 
note that despite the war and the demands for 
labour made in other directions the Port Authority 
has managed to carry out this much-needed work. 


Industrial Peace. 


THE first of a series of meetings of the 
National Alliance of Masters and Men was held at 
Birmingham on the 20th of the month. It was a 
great success, the numbers of people desiring to 
attend being so great that the Central Hall could 
not contain them all, and an overflow meeting had 
to be conducted in another building. But we fear 
that the public interest was not wholly due to the 
praiseworthiness of the object of Mr. Huth Jackson’s 
Association. Mr. Neville Chamberlain was the 
principal speaker, and a desire to hear what he 
might have to say about his duties as Director- 
General of National Service attracted many people. 
The Association, as its name implies, has been brought 
into existence for the purpose of bringing employers 
and employed more closely together. It is felt on 
all sides that under the strain of the future the old 
animosities would be intolerable, and means are 
being sought to make capital and labour pull together 
better than they have done in the past. It is far 
too soon to say that that great end is yet in sight, 
but it cannot be doubted that popular meetings of 
this kind must do good, not only because they make 
the actual masters and men think of peace instead 
of war, but because they bring before the general 
public problems of industry to which it gives far 
too little attention. It cannot too frequently 
impressed upon every person in the kingdom that. 
labour troubles are not the private concern of the 
trades unions and employers’ federations ; they are 
the business of the whole nation, and it is even more 
the interest of the nation than of a few individuals 
that strife should be brought to an end and an era 
of industrial peace begun. 


The Education of Engineers in Lancashire. 


n In his recent admirable address to the 
Association of Headmasters, Mr. W. L. Hichens, 
Chairman of Cammell, Laird and Co., laid it down 
that. it was the duty of every manufacturing town 
to see that efficient technical schools and continuation 
classes were maintained. No city in the kingdom 
probably has done more for its youth in the above 
respect than Manchester. The great difficulty is 
in inducing young men to take advantage of the 
education that is offered so freely. The old saying 
that ‘‘ You can take a horse to the water, but vou 
cannot make him drink,” applies with special force 
to the question of higher education to-day more than 
ever. What is required is some means of cultivating 
a desire for knowledge on the part of the youth. 
During the past month the Committee appointed 
some time ago by the Manchester Association of 
Engineers to consider the above question, issued its 
report, and, as would be generally expected coming 
from a body of practical Lancashire men, the report 
contains a scheme for co-ordinating the education 
and training of the trade apprentice that is worthy 
of attention by other large centres of manufacture. 
By insisting that boys, before entering their employ- 
ment as apprentices, should reach a satisfactory 
standard of education, and by providing facilities 
for the boys to attend school, either on two half-days, 
or, after seventeen, in the evenings, with rewards for 
progress, employers can do much to foster the desire 
for learning at the most critical period, when many 
boys are liable to think that they have done with 
books for ever. It is, of course, most desirable 
that -in return for such facilities the employers, by 
means of a representative committee, should have 
some voice in the councils of education in their 
district, so that the subjects of special interest to the 
industries of the district should be taught. This is 
done to some extent already in Manchester, but the 
Committee is of opinion that a better representation 
could be effected by election by the chief technical 
societies. It is satisfactory to know, too, that this 
committee of mechanical engineers engaged in manu- 
facture recognises the necessity for an intelligent 
interest being taken in the welfare of the apprentices 
by the employers. We trust that a copy of the 
recommendations will be supplied to all engineering 
works in the district, for, unfortunately, there are 
still some employers whose chief interest in their 
_ apprentices lies in their capacity as producers. 


ACCURACY AND PROBABILITY OF FIRE. 
By Sir GEORGE GREENHILL. 
No. II.* 
THEORY OF PROBABILITY. 

AccoRDING to this theory, a curve of one particular 
shape can be drawn, as in Fig. 5, called the Error 
Curve, capable by adjustment of representing graphic- 
ally by its area the percentage of haphazard events 
such as the hits of a gun, which in the long run can 
be expected.on a target of given dimensions. 

In Fig. 5, Ox is supposed drawn along the line of 
sight from the gun, so that O lies on the line of range 
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Fig. 4—-THE QUICUNX 


of mean impact. In a very large series of practice 
all the shot which struck on the line Q Q’ through 
M on O gare brought together and arranged in contact 
along the ordinate MP. If this is done with all the 
shell, they will be found arranged in a certain area, 
bounded in the long run by the infinite straight line 
x’ Oz and the error curve x’ Bz. An experimental 
illustration of this curve of error has been invented 
by Mr. Francis Galton, which he calls the Quicunx, 
from the Latin word describing the arrangement of 
trees in an orchard. A charge of small shot or seed 
is allowed to pour out through a funnel at the top 
of Fig. 4. The particles knock against pins arranged 
like the trees, and are scattered thereby in an arbitrary 























impact under the hump of the error curve ; but the 
general shape of the curve remains unaltered. 

The Error Curve of Probability has been draw) 
carefully in Fig. 5, the right-hand half alone being 
given, and, in accordance with abstruse theoretica] 
justification, not dwelt on here, it is assumed that 
the Error Curve can be represented best by an equa- 


tion of the form :— 
F 2 
y = be é,orbexp(— 4S 
ce 
and then the area O M P is given by 
A(x) =b[" at d 
2) = e3 - x3 
| ti) es ( oc 
but as this integral is not the anti-differential of any 
ordinary known function, it requires to be evaluate: 
by approximate numerical computation. 


But denoting by A the whole area to the right of 
D B, extending to infinity, A (co), 


2 
A=6/" exp (-%,)¢2= ; /xbe, 


a well-known definite integral, familiar to ever, 
mathematician. A man who knows this, as Kelvin 
says, is a mathematician (‘‘ Life,”’ page 1139). 

In the long run the mean linear error e is the 
abscissa O H of G, the C.G. of the area A, so that 


Ae=b["xexp (-5 < «dar, 


which is integrable, and 


»@ 1 
bc*, 307. 5 
x 


Ae= 1 = 0.5642. 
2 
Treating the mean quadratic error E in a similar 
way, as the radius of gyration of the area A, 


A E* = .: x*exp (- =) da = "be, 
Jo e 4 


obtained by integrating by parts, 
ie Seis Somme far 
= *, 


ce 
2’ c¢ 2 


K? = == 0.7071. 

The point of inflexion F on the error curve BF 4 
is found to have the abscissa E. 

The ratio of A (a) to A is the probability of putting 
a shot inside a zone of breadth 2 x; denoting this 


Mx ‘. 


»s oset ye A (x) 2 7! 

Ye eee 2 
A (a) be[ie Aw) a 
and the calculation has been made of P as a function 
of ¢ by approximate numerical computation,. which 
need not be described here, tabulated on the next page. 

The abscissa O D of the ordinate A D which cuts 
the area A in half is the probable error p, because in 
the long run half the shots have a greater error, ani 


the other half has less. 


ratio by P, and putting - 


“dt, P = edi 


Since ” is the value of ¢, 
c 


corresponding to P = 0.5, and this value of P lies 
between 0.48465 and 0.50275, corresponding to the 
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Fig. 5—ERROR CURVE 


manner, but it is found that they always group 
themselves in the stalls at the bottom in a manner 
imitating closely the profile of the Error Curve. 
The seeds or small shot pour out from the funnel like 
peas escaping from @ sack, as in the simile of the 


values 0.46 and 0.48 of ¢, it is found by interpolation 
that ¢ = 0.4769, corresponds to 


cavalry charge quoted from the old soldier in the | | so that ° P — 0.4769 x 4 e = 0.8453, 


play of “Arms and the Man.” 


of wind or drift in displacing the centre of mean 





* No. 1. appeared January 26th. 


The quicunx is | 
inverted to refill the funnel for a new turn, and the | 
frame can be inclined slightly to imitate the effect) § 


P.— 0.4769 x Vv 2 = 0.6745, as stated above. 


The ordinate AD and the symmetrical ordinate 
A’ D’ cut out the middle half of the area 2 A of the 
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whole error curve «Bw, and thus enclose a zone 
which will catch 50 per cent. of the hits; of the 
remainder, 25 per cent. are beyond A D, and 25 per 
cent. short of A'D’. This zone is called the 50 per 
cent. zone, which is entered on a range table; its 
breadth is 2 x 0.8453 — 1.6906 times the mean 
linear error e obtained by the analysis of all available 
practice, and here the reason is explained of the 
factor 1.69 employed in gunnery. 
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The Table I. of Probability Factors is derived from 
Table LL. by calling 100 P the percentage, and 2 ¢ the 
corresponding factor, making the factor 1, which 
corresponds to the percentage 100 P = 50, of the 
M0) per cent. zone. Because this factor is the ratio 
of the breadth M M’ of the zone, bounded by the 
ordinate MP and its symmetrical ordinate M’ P’, 
to DD’ the breadth of the 50 per cent. zone. 

If the gun is laid so that the ordinates M P and 
M’ P’, which limit the zone occupied by the target, 
are not symmetrical with respect to the line of mean 
impact O B, the caleulation must be divided into 
two parts. The percentage to be expected on each 
part BOMP and BOM’P’ must be calculated 
separately, and these percentages added or sub- 
tracted according as MP and M’ P’ are on opposite 
sides of B O, or on the same side. The rapid fall off 
in accuracy is very noticeable as the point of mean 
impact departs from the centre of the target. Thus, 
if the number of hits on a zone bounded by M P and 
M’ P’ is less than the maximum to be expected when 
B O, the line of mean impact, is midway, the inference 
is made that the gun is not laid properly, and the 
aim must be corrected so as to bring BO to the mid- 
position. If the target is limited in two dimensions, 
say, of length and breadth onthe ground, or breadth 
and height, as a vertical target, it is treated as the 
overlapping of two such unlimited zones, for which 
the separate percentage of hits is calculated, and the 
product of these will give the required percentage 
for the limited target. Modern range tables contain 
three columns, giving at each range the size of the 
50 per cent. zone for errors in range, direction, and 
vertical deviation. If the mean error for range 
has been determined by practice, the mean error 
for height on a vertical target can be inferred by 
multiplying by the tangent of the angle of descent, 
and so does not require separate independent deter- 
mination. 

The probability factor will determnie the per- 
centage of hits on one of these zones, and the 
product the percentage on their overlapping. Thence 
the number of rounds can be inferred to make an 
assigned number of hits, and whether it is worth the 
powder and shot. Exaggerated stories of wonderful 
practice can also be discounted. The imperfection 
can be eriticised of the recent fire at aircraft, and a 
comparison made of the results of artillery competi- 
tion carried out under different conditions. 

In designing a vertical target for rifle shooting, the 
breadth and height need not be more than four 
times the corresponding 50 per cent. zones, as more 
than 99 per cent. of the shots should now be on the 
target, if the rifle is aimed properly—-say, fired from 
a rest, such as the Six Point rest invented by Lord 
Kelvin. The overlapping of the two 50 per cent. 
zones will give a 25 per cent. rectangle, appropriate 
for a bullseye ; two 70.7 zones will enclose a 50 per 
cent. rectangle, to serve as the boundary of the centre, 
and two 86.6 per cent. zones will mark out a 75 per 
cent. rectangle, appropriate for the inner, and the 
space between this and the outer rectangle will then 
he the outer. 

In rifle shooting the target is usually circular. 
Assuming the lateral and vertical error equal, the 
radius of the bullseye, centre, inner, and outer 
would be obtained by the revolution of the error 
curve round O B, and determining the radius of the 
cylinder which cuts out 25, 50, 75, and 99 per cent. 
of the total volume enclosed by the surface generated. 
Here the integrations are tractable; for if r is the 
radius of the circle with centre at the point of mean 





impact on the target which catches 100 P per cent. of 
the shots, 
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so that p or p (7), and e or e (r), are nearly equal. 

At 500 vards range the probable or mean error e 
of a rifle might be taken as 8in., making the probable 
error p about 8in. radius of the 25, 50, 75, and 99 per 
cent. circles about 5in., 8in., 12in., and 2lin. 

Anexpert marksman should bring the centre of mean 
impact very close to the centre of the target, and 
then, out of 100 shots, 99 should be on the target, 
and 25, 25, 25, and 24 in each compartment. 

If four is scored for a bullseye, and 3, 2, 1 for the 
other compartments, his highest possible score should 
be reckoned at 

25x 4+ 25 x 3 24 = 249. 

The same theory will hold when the two mean 
errors, ¢ (2) and e (y), lateral and vertical, are not 
equal, as if the target was not upright, and then the 
circular curves are replaced by similar ellipses, as 
thrown in a shadow. 
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IS WELFARE WORK GOOD BUSINESS ? 
(By a Member of a Large Firm in the North of England.) 


Pernars “‘welfare’’ is not a happy adjective. 
Perhaps the advertising experts who coin poly- 
syllabic and polyglot words that denote a thousand 
and one qualities could find us a better term. Certain 
it is that many employers remain unconvinced that 
welfare work or social work—call it what you will— 
has come to stay, and will grow and flourish, and 
prove a solution to many industrial problems and 
difficulties. There yet lingers an impression that 
it is a philanthropic fad with which wealthy 
employers may toy. 

Is welfare work good business ? Is it good business 
to improve the health and physique of your human 
machine employees ? Is it good business to get 
increased efficiency ? Is it good business to sub- 
stitute peace and content for unrest, and loyalty 
for suspicion? Is it good business to prevent 
continual changes in the works’ personnel? Yes, 
every time yes. The employee is more than a 
“hand,” more than a_ ten-fingered machine, and 
the day has long passed when he was regarded as 
a useful, adaptable machine that could be hired, 
worked out, and scrapped. Business economy and 
efficiency, if not higher motives, demand that the 
worker shall perform his task under healthful and 
hygienic conditions ; that anxiety about sickness 
and old age shall be removed; that he shall have 
ready access to a sympathetic court of appeal against 
all tyranny and injustice, capricious suspension 
or dismissal; that the comfort, peace and security 
which the employer reaps from the business shall 
in some measure be also secured to him as long as 
he loyally and honestly performs the duties allotted 
to him. That, in broad outlines, is welfare work. 

For the details we cannot do better than briefly 
outline the Welfare work in a large factory in the 
North of England where social work was introduced 
many years ago. Experiments were tried; some 
were successful, some were failures. Some paths which 
were followed led nowhere; others led to fruitful 
regions. Finality has not been reached, and never 
will be reached. Moreover, successful experiments 
in one factory and in one district may well prove 
failures in another. 

At the outset it is obviously essential to realise 
that those who control this work should be as much 
the representatives of the employees as they are 
the servants of the directors, and should be free 
to criticise and discuss the acts of the manage- 
ment. He, or she, must be one with a strong per- 
sonality who shall win the confidence of the 





worker as he will have the sympathetic support of 


the employer. Human qualities count for more 
than business ability here. 

An important part of the work of the Welfare 
department is the engagement of employees. Heads 
of departments notify their requirements on special 
forms detailing number of employees wanted, wages, 
whether temporary or regular work, and suitable 
applicants are then submitted to the manager. 
Especial care is taken with regard to boys and girls 
as—in the case of boys particularly—they will pro- 
bably remain on the works staff for the greater part of 
their working lives. Every candidate is personally 
interviewed, a simple educational test is given, and 
the following records entered on a large envelope :— 
Name ; check number ; department ; date of entering 
the factory; address; date of birth; previous 
employment, wages, and reasons for leaving ; general 
health ; home conditions ; relatives employed here ; 
general remarks. This interview serves two purposes. 
It enables the welfare worker who engages the boy 
or girl to decide the class of work for which the 
candidate is best fitted, and to place him or her im 
the most suitable department. It also provides 
the opportunity of giving good advice and encouraging 
the prospective worker to feel that work and progress 
will be followed and difficulties sympathetically 
dealt with. Soon after the juvenile worker has 
entered the factory, he or she is “followed up” 
by a member of the welfare department and at 
certain intervals, frequent at first, but of longer 
duration as time goes on, a report is filled up by 
the welfare worker and filed in the envelope bearing 
the record of the original interview. 

The Welfare department also acts as an inter- 
departmental labour exchange in the factory. 
Through it, a department that is temporarily short 
of work may, for the time being, transfer some of 
its employees to another department which is busy 
and short handed. Of course, this is not always 
possible, but it has been found a means of reducing 
both short time and overtime. 

Having crossed the threshold of the factory. it is 
clearly in the interests of the employer as well as 
the employee to ensure that the worker shall enjoy 
good health. We may briefly summarise the steps 
taken to secure this :— 

(a) Medical and Dental Departments are estab- 
lished on the premises, and free consultations are 
arranged in work-hours. Such free consultations 
have not only effected a great saving in time to the 
workers, but have been of considerable benefit in 
the case of employees who, but for the advice of 
the works’ doctor, might have contracted severe 
illnesses. 

(b) Ventilation—An inspection of the factory 
is periodically made by one of the firm’s chemists, 
who analyses the air at different times of the day. 
In the larger workrooms a scheme of ventilation 
has been adopted by which the whole of the air 
is changed several times each hour. The air is 
drawn from outside by large fans, passed through 
a water screen to remove impurities, and introduced 
into the rooms above the heads of the workers. 
It would be a national gain if the standard of ventila- 
tion in factories generally were considerably raised. 

(c) Baths and Cloak Rooms.—Rooms in which 
the work is dusty are provided with large plunge 
baths. In such rooms the ordinary clothing is 
removed and hung up in specially constructed 
metal ventilated lockers, and light clothing is sub- 
stituted. These plunge baths are freely used 
by the employees before going home. The depart- 
ments are also provided with specially designed 
and ample cloak rooms, heated by steam pipes 
and thoroughly ventilated. 

(d) Dining Rooms.—There is no doubt that a 
considerable material return is obtained from the 
provision of nutritious meals in comfortable and 
well ventilated rooms. Accommodation is provided 
for both sexes, and a large kitchen is well equipped 
not only for heating dinners brought by the workers, 
but for cooking a considerable amount of food for 
those who find it more convenient to buy. 

(e) Athletics and Sport. In common with many 
other firms, every facility is offered for the organisation 
of football, cricket, swimming, bowls, hockey, cycling, 
angling, athletic gatherings, camping out, &c. In 
addition to improvement of physique and health 
these works’ clubs all help the growth of esprit 
de corps and pride in the name of the firm with which 
they are associated. Compulsory gymnastic classes 
for both boys and girls are held in works. hours, 
and the benefit is most marked. The local military 
authorities commented on the excellent physique 
and quality of volunteers from the factory, several 
of whom obtained posts as drill instructors. 

Other clubs and societies—all tending to engender 
the spirit of fellowship and goodwill—are a choral 
society, camera club, brass band, dramatic society, 
and ambulance class. These activities, together 
with a works’ library, allotments, boys’ and men’s 
evening clubs, and handicrafts exhibitions, offer 
scope to a wide range of interests, and help towards 
the realisation of a happy and contented community. 

Much, too, may be done towards humanising 
the mechanical life of a factory. A touch of personal 
interest and sympathy is given in the visiting of 
absent employees in their homes. In this way cases 
of illness are promptly discovered, a knowledge 
of the home surroundings of the employee is obtained, 
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and, occasionally, untruthful excuses for being 
absent are detected. Arrangements have also been 
made for some years past with a convalescent home 
at the seaside to reserve a certain number of beds 
for the use of the employees. A committee, consisting 
of overlookers and welfare workers, meets fortnightly 
to decide which employees shall be sent there. The 
names of any who require rest and change, and who 
cannot afford to pay for it, are brought forward 
and the most needful cases are selected. It is 
clearly better for both employer and employee 
that the latter should return to his‘ work in good 
health than hang on with lowered vitality. 

Flowers and pictures in the workrooms brighten 
the surroundings and remind the worker that life 
is not wholly toil. Hanging baskets of plants are 
placed along the corridors. 

Interest is given to ‘‘ the daily round and common 
task *’ by offering prizes for suggestions made by 
the employees. The points to which special attention 
are invited are :— 

1. Reduction of waste of any kind. 

2. Increase of output of machines, &c. 

3. Reducing or facilitating transport 
material about the works. 

4. Improving factory organisation. 

Suggestions are made on forms provided for the 
purpose, and these are placed in suggestion boxes. 
The boxes are cleared every morning ; the suggestions 
are then copied, and a copy—without the name of the 
suggester or suggesters—is sent to the head of the 
department concerned for his report upon it. As 
the reports come in they are adjudicated upon by 
the directors, and prizes awarded according to their 
value. 

The greatest anxiety of the wage earner is undoubt- 
edly provision for himself and dependents in the 
eventide of life. The meagre aid of the State is 
insufficient and it is bad economy for the employer 
to retain the services of those whose vigour is fast 
ebbing. The firm in question has instituted a 
scheme of which the membership is optional, although 
99 per cent. of the eligible employees are members. 
Provision is made for the retirement of male employees 
on the regular staff at the age of 65, and of female 
employees at the age of 55—with optional retirement 
on adjusted pension at 60 and 50 respectively. Also 
invalidity pensions may be paid to members who, owing 
to ill-health or accident, have to retire from the 
service after having been subscribers to the fund for 
ten years. 

The pensions are derived from subscriptions 
paid by the employees, aided by contributions 
from the firm. The firm’s contributions provide 
about 75 per cent. of the pensions in the case of men, 
and rather over 80 per cent. in the case of the women. 

Everything points to a system of compulsory 
day classes in the near future for boys and girls 
who have left the elementary school. In the factory 
whose welfare work we outline such a scheme has 
been in existence for several years. Special technical 
classes are arranged for apprentices, but for the 
great majority of the lads—whose work is unskilled— 
the curriculum comprises Swedish gymnastics, wood- 
work, mathematics, elementary science, and English. 
The girls are taught Swedish gymnastics, dressmaking, 
cookery, and housewifery. The teachers are employed 
entirely by the firm, the classes are under the super- 
vision of the Board of Education, and substantial 
grants are earned. 

From a narrow point of view it may be argued 
that further education and possibly certain other 
branches of welfare work may be considered as 
outside the duty of the employer. Yet, from the 
purely business point of view, it is well and necessary 
to do everything possible to attract the best class 
of workpeople, to make them happy in their work, 
and to help them to become and to remain as alert 
and efficient as possible. Work should never be 
a hardship or a burden to a normally healthy man 
or woman, and the aim of welfare work should be 
to prevent it from being so, and to give leisure and 
inclination for the pursuit of those more enduring 
things which make for a fuller and completer life. 


of 








WHAT INDUSTRY OWES TO SCIENCE. 
No. VII.* 
CELLULOSE. 

Cellulose.—Cellulose belongs to the class of sub- 
stances known chemically as carbohydrates. All 
carbohydrates consist of carbon, hydrogen, and 
oxygen, the second and last occurring in the same 
proportions as in water. 

Cellulose is not affected by ordinary solvents, but 
is attacked by strong sulphuric acid, yielding a 
starch-like body called amyloid, and is dissolved by 
ammoniacal solutions of copper salts, from which 
it can be precipitated in an amorphous form by the 
addition of acids. This property constitutes the basis 
of one method of making artificial silk. It may be 
mentioned, incidentally, that when heated to 200- 
220 deg. Cent. with caustic potash, cellulose is broken 
down into oxalic acid, and large quantities of that 
acid are made in this way. Sawdust is fused with 
potash in iron pans ; the melt when cold is extracted 
with water, and the oxalic acid is precipitated as the 
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insoluble calcium salt from which it is subsequently 
liberated by the action of sulphuric acid. This 
process, which was discovered by Gay-Lussac in 1829, 
and was first employed on the manufacturing scale 
by Dale in 1856, is far cheaper than the older method 
of oxidising sugar or starch with nitric acid. 

The cellulose industry is held to.include the manu- 
facture of cotton, linen, paper and pasteboard, and 
hemp and jute articles. We do not claim much in 
the way of debts to science in connection with the 
manufacture of cotton and linen, but will choose 
paper and pasteboard for our purpose, and then refer 
briefly to artificial silk and celluloid. 

Paper may be regarded as one of the civilising agents 
in the existence of man. It is difficult to imagine 
what progress the wérld would have made without 
it, though a scrap of paper bearing the word of honour 
of a nation may be disregarded by an unscrupulous 
statesman and monarch. The early history of paper 
is obscured by conflicting records. It is believed 
to have been used in China long before the Greeks 
and Romans ceased to use papyrus, but according 
to M. Terentius Varro, a voluminous writer contem- 
porary with Cicero, the invention was devised at 
Alexandria on the conquest of Egypt by Alexander 
the Great (B.c. 331). It was in use in Arabia over 
1000 years ago, and the Crusaders are said to have 
brought the industry to Europe. The earliest MS. 
on cotton paper in the Bodleian Collection in the 
British Museum is dated 1049, while one on the same 
material in the Library of Paris is dated 1050. Paper 
made of linen rags was in use here in 1170. The 
Moors are credited with having introduced the 
industry into Spain, where 12th century specimens 
still exist. The first paper mill in this country was 
established by Tate, in Hertfordshire, in the reign 
of Henry VII., who visited it, and the first important 
one was started at Dartford, in Kent, in 1588, or 
thereabouts, when Queen Elizabeth granted a 
monopoly, for gathering rags and making paper, 
to Spielmann, the Court Jeweller. The first news- 

per was published in the same year. 

Until the end of the 18th century paper was made 
by tearing and beating rags to pulp in a machine, 
dipping a wire sieve into the pulp, transferring the 
mass to a felt and pressing it in moulds of various 
sizes. About 1800 a Frenchman devised a method 
of making it in a continuous web, which he introduced 
into England, where it was steadily improved until 
about 1860, by which time, for all ordinary purposes, 
it had superseded the old hand-made method, 
although the latter is still employed for bank notes, 
bonds, ledgers, and important documents. 

With the introduction of machine-made papers 
the output has been vastly increased, the cost reduced, 
and the variety extended to such a degree that there 
are now probably more than 20,000 kinds. In 1820 
the machines produced paper at the rate of about 
40ft. per minute ; the most modern can now exceed 
500ft. per minute. Before 1860, paper consisted 
almost entirely of rags, but about that time an 
Englishman introduced the use of esparto, Macrochloa 
(or Stipa) tenacissima, a grass also employed for making 
mats, nets, baskets, &c., of which the consumption in 
paper-making is normally about 200,000 tons a year, 
at £4 to £4 10s. per ton, almost all of it coming to this 
country for the production of fine printing papers. 
Over 400 different materials have been tried in the 
industry, but rags and esparto are the chief for good 
papers. Since the year 1880, chemical wood pulp 
has been used as the chief material for middling 
kinds, and more recently mechanical wood—made by 
crushing wood between rollers or by pressing it 
against a grindstone—mixed with varying quantities 
of chemical wood pulp, has been employed for the 
cheapest newspapers and common printings. 

Science has played an important part in the 
development of the paper industry. The introduction 
of cheap bleaching agents such as chloride of lime 
to which, as a by-product of the Leblanc process 
we have already referred, has effected considerable 
improvements and economies, while the utilisation of 
esparto and wood has been made practicable only 
by scientific research, the processes evolved from which 
we will now outline. 

Wood fibre is a lignocellulose, a compound of 
cellulose and a complex substance called lignone, 
which acts apparently as a binding material. The 
forest wood is deprived of its bark and cut across the 
grain into small chips, which are cleaned and then 
boiled at high temperature, under pressure, in a 
solution of caustic soda. From coniferous wood the 
yield of cellulose is about one-third of the weight 
of the prepared wood treated, the other two-thirds 
being taken up by the alkaline solution. The caustic 
soda required, amounting to about 20 per cent. of 
the weight of the wood, is recovered by evaporating 
the spent liquor, incinerating the residue and treating 
a solution of the ash with lime. The organic matter 
in the residue, on burning, provides a good deal of 
the heat necessary for evaporating the solution. 
The process, however, has one disadvantage in the 
fact that a proportion of the, cellulose is destroyed 
by the action of the strong alkali. In order to obtain 
better yields two modifications have been introduced 
comparatively recently. One consists in the sub- 
stitution of sodium sulphide for the caustic soda, 
the sulphide being prepared on the spot by the reduc- 
tion of sulphate of soda with the residue obtained 
by evaporating the spent alkali. The cycle of 





operations is then completed by making up the 
working loss of sodium sulphide by the addition of 
sulphate of soda to the residue before incineration. 
The other modification consists in the application 
of an acid hydrolysing agent instead of the alkali. 
The acid substance employed is a solution of calcium 
or magnesium bisulphite containing approximately 
4 per cent. of sulphur dioxide. This solution is 
prepared by passing pyrites gases up a tower filled 
with calcite or dolomite down which water is trickling. 
The cost of the process is slightly higher, but not out 
of proportion to the increased yield of cellulose. 

The cellulose obtained by either of the methods 
is mashed to a pulp, washed free from adhering liquor, 
and bleached with chloride of lime and sulphuric 
acid, before being utilised in the manufacture of 
paper. Those who are interested in this subject may 
be invited to study the series of articles on ‘‘ Paper 
Making,” which appeared in Vol. CXX. of THE 
ENGINEER. 

* Artificial Silk.”’—The production from cellulose 
of materials resembling silk is the result of many 
years of scientific research and costly experiment. 
In 1889 the Comte de Chardonnet produced the 
first artificial silk by nitrating cellulose and dissolving 
the resulting product in a mixture of alcohol and 
ether, thereby obtaining a viscous liquid which he 
forced through holes of very small diameter into water. 
The threads thus produced were then subjected to 
the reducing action of ammonium sulphide and con- 
verted into an amorphous cellulose having the 
appearance of silk. 

The method now extensively used is that devised 
by Cross and Bevan, who have contributed largely 
to the existing knowledge of the chemistry and 
technology of cellulose. The starting material, 
wood pulp, is treated successively with caustic soda 
solution and carbon bisulphide, the viscous mass 
thus obtained being forced through small apertures, 
from which are produced filaments which are spun 
into a fine material also closely resembling silk. 

Celluloid—a very useful substitute for horn, 
tortoiseshell, ivory, &c.—was first made in 1869 
by treating nitrocellulose with camphor and alcohol. 
Its inflammability, however, has proved to be a 
very serious drawback, attempts to overcome which 
have met with some success. By the substitution 
of acetate of cellulose for cellulose itself in the process, 
a non-inflammable product—sicoid or cellon -is 
formed which for some purposes is more useful 
than celluloid. 

OILS AND FATS. 

Oils may be divided into: (a) animal, including 
whale and fish oils, stearin, which is mainly obtained 
from beef and mutton suet, and neats-foot oil from 
the feet of cattle ; (6) vegetabie, such as olive, linseed, 
cotton seed, maize, palm, rape, castor, and turpentine, 
and essential oils ; and (c) mineral oils, so-called, such 
az petroleurn, ozokerite, and shale. It is difficult to 
make a sharp division, however, for the reason that 
some are not solely obtainable from either groups ; 
for instance, stearin exists in the vegetable kingdom, 
and petroleum is certainly derived from the products 
of long submerged fish life. The tar oils we have 
already noticed in dealing with coal and coal gas. 
Among the most useful substances at our disposal 
oils are employed as fuel, illuminates and lubricants, 
and provide us with material for food and medicine, 
as well as for the manufacture of paints and varnishes, 
polishes and perfumes. 

Oil has been defined as a neutral fatty substance, 
liquid at ordinary temperatuces ; but although we are 
not satisfied with the definition, we will not attempt 
to improve upon it, preferring rather to proceed with 
our task of indicating the influence of science in the 
vast ficld of industry involved. That influence has 
been more marked in the direction of improvement 
and adaptation rather than of new and striking dis- 
covery. In some cases, however, scientific principles 
have been applied to the fundamental processes of 
oil production, with the result that substances at one 
time ignored as valueless have become the source of 
products now regarded as indispensable, while the 
science of geology has rendered inestimable service in 
locating and surveying sources of mineral oil ; indeed, 
a knowledge of economic geology is essential to all 
mining engineers. 

The world’s output of petroleum before the war was 
probably not far short of 350,000,000 barrels of 42 
gallons, of which about two-thirds were produced in 
the United States. Dame Nature seems anxious to 
get rid of it as if it were the offensive exudation of a 
deep-seated abscess. If nothing could be profitably 
extracted from it we might well wish it to remain in 
the bowels of the earth, counting it nothing but a 
nuisance when it came to the surface. Science can 
at least claim to have made it useful, seeing that by 
the process of fractional distillation this disagreeable 
natural substance can be made to yield in enormous 
quantities such valuable products as illuminating gas, 
motor spirit, cleaning spirit, kerosene or lamp oil, 
paraffin wax, vaseline, and a viscid residue used as 
fuel. The crude petroleum itself would be useless for 
any of the purposes to which its derivatives are 
applied, mainly on account of its highly volatile 
constituents, which are a source of danger in transport 
and storage, owing to the inflammable nature of the 
vapour arising from it. The crude oil is conveyed by 
pipe lines, in some cases over a distance of several 
hundred miles, to the refinery, where it is distilled into 
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temperature fractions. The lighter fractions are 
purified by washing with sulphuric acid, alkali and 
water ; while sulphur, when it occurs, in objectionable 
quantity, must be removed by means of copper oxide. 
Among the higher fractions lubricating oil is purified 
by filtration through animal charcoal. 

The lightest fraction, cymogene, which requires 
special cooling and pressure for its condensation, is 
used in ice-making machines. Other fractions 
obtained are rhigolene, the illuminant used in the pen- 
tane standard lamp, and asa local anesthetic in surgery; 
gasolene, employed for the carburation of water gas 
for illuminating purposes, for making “ air gas,” and 
as a solvent ; ligroin, also a solvent ; benzine or petrol, 
which supplies us with motor spirit ; and kerosene or 
lamp oil. Among other products may be mentioned 
paraffin wax, which, with an admixture of stearic 
acid, is used for the manufacture of candles, solar oils, 
various grades of lubricants, and vaseline. The 
quantity of lighter fractions can be increased if 
desired by the “ cracking’’ of the more complex 
bodies. 

Astatki, the residue from the distillation of Russian 
petroleum, yields, on distillation, an excellent illumi- 
nating gas, besides quantities of benzol, toluol, 
naphthalene, anthracene, and pitch. 

The shale oil industry, founded by James Young, 
of Kelly, in 1851, which produces valuable quantities 
of illuminating and lubricating oils, ammonia, and 
paraffin. wax, depends in a similar manner on scientific 
operations. 

We claim less for science in the extraction of 
animal and vegetable oils, which has _ been 
practised since time immemorial, but must place to 
the credit side of the account the responsibility for the 
differentiation and classification of such oils, the 
selection of their most useful applications, with 
methods of purification and of analysis and valuation. 

Vegetable oils, such as linseed oil—a so-called 
drying oil—and turpentine are used as vehicles in the 
manufacture of paints and oil varnishes. The paint 
industry has derived great benefit from science in the 
discovery and application of new pigments, and in the 
improvement of the older methods of making pig- 
ments. Turpentine is the starting material for the 
manufacture of artificial camphor, a synthesis that is 
a credit to organic chemistry, and although the 
artificial product cannot as yet be made to compete 
with the natural substance, it renders good service 
in keeping down the price of natural camphor, of which 
the production is practically monopolised by the 
Japanese. Other vegetable oils, such as olive oil, 
rape oil, maize oil, and castor oil, are employed as 
lubricants, whilst some are good illuminating oils. 

The essential oils, of which oil of turpentine is an 
example, are vegetable oils used in many cases as 
perfumes. There are three methods of winning the 
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essential oils: (1) by distillation with steam ; (2) by 
pressure of the plant substance ; and (3) by extraction 
with a suitable solvent. Science has entered largely 
into the essential oil industry by finding the con- 
stitution of many of the odoriferous principles, which 
have afterwards been successfully made in the labora- 
tory from simple materials. In some cases, where the 
actual substances have not been made, very close 
imitations have suceessfully competed with the 
natural products. Examples of the first are terpinol, 
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and coumarin, New Mown Hay and Jockey Club ; 
whilst in the second class we have such substances as | 
ionone and nitrobenzene substitutes for essence of 
violets and oil of bitter almonds respectively. 


SOAP AND CANDLES. 


The soap and candle industries must now be 
regarded as offshoots of the oil industries. Their origin 
is remote, but it was not until 1813, when Chevreul 
published his remarkable researches on the composi- 
tion of oils and fats, that anything was known of the 
true nature of the processes involved in their manu- 
facture. Nowadays the chemist should be in para- 
mount control of their production. The recovery of 
glycerine, which at one time flowed into our rivers 
and streams as a waste product, was a scientific 
achievement of far-reaching importance, as we have 
indicated in our remarks on explosives, while its use 
in medicine is considerable. Incidentally we may 
mention also that glycerine, mixed with water, 
prevents evaporation and freezing, and this property 
finds application in the mechanism of gas meters. 

Both animal and vegetable oils are used in the 
manufacture of soap and candles. When fats and oils 
—such as tallow, palm oil, olive oil—are boiled in large 
cast iron pans with caustic alkali, they become decom- 
posed and yield an alkaline salt of the fatty acid—soap 
and glycerine. The excess of alkali and the glycerine 
are separated by the addition of a solution of common 
salt ; the soap, being insoluble in the brine, rises to the 
top, and is ladled out as a granular curdy mass, run 
off into frames—boxes—to cool and solidify. Hard 
soaps, such as curd and yellow soap, are compounds 
with soda, consisting of about 26 per cent. of water, 
7 per cent. of soda, and 66 per cent. of fatty acids, 
with, in the case of yellow soap, a small percentage 
of resin. Soft soaps are compounds with potash, or 
potash and soda, with fatty acids derived from drying 
oils, such as whale and seal oils, linseed, &c. With 
regard to the water content of hard soap it has been 
rumoured that, since soaps containing as much as 
90 per cent. of water have been encountered, it 
appears to be the aim of some soap makers to cause 
water to stand upright. 


CANDLES. 


The old tallow dips, prepared by dipping a wick 
repeatedly into melted tallow, gave rise, on burning, 
to a pungent substance called acrolein, produced by 
the decomposition of the glycerine combined in the 
tallow. Modern candles are without this disadvan- 
tage, as they contain no glycerine, the free fatty acids 
from which they are made being liberated from the 
fat either by the hydrolytic action of sulphuric acid, 
or by precipitation of the lime salt and its subsequent 
decomposition with sulphuric acid. The fatty acid— 
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purposes in yarn mills is recovered by precipitating 
the soap from waste liquids with lime, and pressing 
the precipitate into briquettes, from which sufficient 
gas can be obtained by distillation to light the mills. 
Efforts are at the present time being made to recover 
fat from sewage, mainly for the sake of the glycerine 
content. 
EDIBLE FATS. 

The invention of butter substitutes, now popularised 
by prevailing conditions, and the need for the exercise 
of economy, is due to the chemist. These substances 
are commonly made by mixing intimately a solid 
animal fat, such as stearin, with some vegetable oil, 
such as cotton seed or cocoanut oil, and milk. The 
use of solid animal oil for this purpose absorbs some 
of the raw material formerly available to the soap 
maker, but the deficiency has been made good by the 
conversion of the plentiful supply of vegetable oils, 
such as olive oil, into solid fats by hydrogenation in 
the presence of finely divided nickel, to which we 
referred in dealing with that metai. 








PYRMONT ELECTRIC SWING BRIDGE. 
No. II.* 


Fic. 15 shows the general position occupied by the 
bridge, and Fig. 14 an elevation of the swing span, 
which consists of four steel continuous N-framed 
girders, each 228ft. long, over T-bars spaced 13ft. 4in. 
apart centre to centre. The girders are 15ft. and 5ft. 
deep at centre and ends respectively, the arrangement 
of part of an inner girder being shown in Fig. 16. The 
curved bottom booms of the four main girders are 
connected with horizontal transverse struts and 
diagonal ties, the details of which are shown in Fig. 17, 
whilst the top and bottom booms are connected at 
intervals with diagonal T bars. The cross section of 
deck, shown in Fig. 18, provides a 40ft. wood-blocked 
carriage way and two 7ft. asphalt footpaths ; the coke 
concrete with cement rendered surface under the 
carriage-way and footpaths is carried on a steel] 
buckled plate deck. 

By means of eight small steel built girders the whole 
weight of the superstructure of the swing span is 
equally distributed at 16 equi-distant points on the 
circumference of the drum. The drum, 5ft. deep, is 
of heavy section, and is centred to pivot by 16 radial 
struts. The drum carries on its lower flange a rolled 
steel machine tread, which bears on a live ring of 
66 cast steel rollers, the general arrangement being 
shown in Fig. 19, page 105. The bottom tread is of 
rolled steel machined on all surfaces, and is secured 
to a cast iron track bolted to the masonry of the pivot 
pier. 


SCALE 





SYDNEY END. 


P SURTACE Of casTIO® 
AL ize we 
Pier 









BROCE 





7 








comTaactT 
OF FOUNDATION 


Siff Blue Clay 


73 















SandZé 
5S 














Datum raised 10 Feet. 


869-06 Swain Sc. 


€.g., stearic or palmitic acid—so prepared is meltedand| The material used in the structure had to comply 
_ cast round about wicks in moulds of pewter or tin, or | with the following specifivation :—The rolled steel, 
| sometimes of glass, supported in a wooden frame, the | except rivet steel—when tested in samples of suffi- 
| upper part forming a trough. The wicks are arranged | cient length to have 10in. under actual tension, with 
| taut, the wax is poured in, cooled with water to solidi- | a uniform sectional area of not less than half a square 
fication, and removed as candles. All sorts of waste | inch—to have an ultimate tensile strength either 
| fats, such as those from wool washing and glue making, | lengthwise or crosswise of not less than 26 tons, and 
| are used for making candles, the} free acid being | not more than 31 tons per square inch, with a 
| extracted by treating the fat with sulphuric acid. minimum elongation of 20 per cent., and a minimum 
These industries furnish examples of the utilisation | contraction area of 49 per cent. Strips cut from any 

of waste products. The soap used for cleansing | — * No. 1. appeared January 26th, eens 
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steel plate angle or bar to be heated to a low cherry bend cold through 180 deg. flat on itself, without The wrought iron caisson for the pivot pier is 32tt. 
red, and cooled in water of 82 deg. Fah. must, when sign of fracture on the convex side. All hand-driven | and 42ft . internal and external diameter respectively, 
cooled, stand bending double round a curve, of which rivets, whether shop or field, to be of iron. The | the inner skin at bottom being bell-mouthed to meet 
wrought iron, except rivet iron, when tested in the outer skin to form a cutting edge, The caisson 
samples of the dimensions specified for rivet steel, to | was sunk by open dredging, and weighting with 
have an ultimate tensile strength with the grain of | concrete between the shells. The caisson finished 
22 tons, with a minimum elongation of 10 per cent., | lft. below low water. A temporary caisson from this 
and a minimum contraction area of 12 per cent., and | point reached to 2ft above high-water mark ; this 
samples must, when cold, stand bending through an | having been used for building the masonry work 
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Fig. 18—CROSS SECTION OF DECK 


ST. 
angle of 50 deg. round a curve of }in radius. The between tides. The concrete was deposited through 

rivet iron to have an ultimate tensile strength of not the water in single rope self-tripping iron boxes, 
aaa en —— less than 22 tons, with a minimum elongation of designed with a view to reducing the disturbance to a 
— 16 per cent., and must also bend cold through 180 deg. minimum, and was carried on continuously until 
a eee See ee ee ee pe pat itself, without showing signs of - ads > completion of each section of the work, 1850 yards 
the radius is not more than 1} times the thickness of the convex side. The cast steel, when tested in in the bases of the two rest piers being finished in 
the sample, without showing any signs of injury or samples 8in. long, with a uniform sectional area of not 19 days. The composition of the concrete used in the 
fracture. Rivet steel to have an ultimate strength less than half square inch, to have an ultimate strength construction was as follows :—Between inner and 
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Fig. 16—ARRANGEMENT OF PART OF AN INNER GIRDER 
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Fig. 17—ARRANGEMENT OF HORIZONTAL STRUTS AND DIAGONAL TIES IN BOTTOM BOOMS OF MAIN GIRDERS 


of not less than 22 tons or more than 26 tons, with a | after annealing of not less than 29 tons, with a mini- | outer walls of caisson (laid in the dry) ; ee - 
minimum elongation of 25 per cent., and must also | mum elongation of 15 per cent. bag wall and ring of special concrete under the bell - 
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mouth of caisson (through the water) ; bottom 5ft. of 
Sydney rest pier (through the water) ; 17 cubic feet 
of basalt broken to pass through Ijin. ring, and be 


may be inferred from the fact that roughly constructed 
bridges in the State of New South Wales have, in 
some cases, attained a life of over 50 years, many 














Fig. 20—DRILLING HOLES IN BOTTOM CHORD JOINT OF TIMBER TRUSS 


caught on a jin. screen, 9 cubic feet of sand, 374 Ib. 
of cement. Bag concrete under cutting edge, and 
special concrete under the bell-mouth of caisson 
(through the water); 11 cubic feet of basalt broken 
to pass through a ‘in. ring, and be caught on a jin. 
sereen, 4 cubic feet of sand, 374 lb. cement. Between 
inner walls of caisson to a height of 12ft. above 
cutting edge (laid in the dry) ; in rest piers to within 
lft. of low-water mark (through the water) ; 17 cubic 
feet of sandstone broken to pass through a 2in. ring, 
and be caught on jin. screen ; 9 cubic feet of sand, 
374 lb. of cement. Hearting in rest piers from Ift. 
below low-water mark to top (laid in the dry) ; 
hearting in pivot piers from 12ft above cutting edge 
to top (laid in the dry with blocks of sandstone 
embedded in the concrete) ; 26 cubic feet of sandstone 
broken to pass through a 2in. ring, and be caught on 
a }in. screen ; 11 cubic feet of sand, 374 Ib. cement. 

Pyrmont sandstone was used for facing, and for the 
dressed work in both the pivot and rest piers, the bec- 
stones under the pivot and pedestal blocks on the rest 
piers being of trachyte. The total weight on the 
foundations of the pivot pier, neglecting friction and 
buoyancy, is 6800 tons. To protect the swing span 
from injury by passing vessels a timber platform 325ft. 
long and 3ft. 4in. wider than the overall width of the 
swing span was constructed of turpentine piles 
and ironbark girders and bracing. This platform, in 
conjunction with the dolphins in line with the rest 
piers, has prevented all but minor damage during the 
many years the swing span has been in operation. 

The swing span is flanked by timber truss spans of 
the Howe type, four on the Pyrmont side and eight 
on the city side, making, with the swing span, a total 
length of 1207ft. 6in. between centre of bearings 
on the stone abutments. The timber used for the 
fioor beams and truss work was ironbark, the truss 
members being sawn free from heart and sapwood to 
ensure mature and sound timber. The average of a 
number of small specimen tests shows this most 
favoured of Australian hardwoods—for structures 
exposed to the weather—to have a tensile strength 
of 8 tons per square inch, a crushing strength of 4} 





over 35 years, and but few less than 25 years. A 
prolonged life may therefore be anticipated for bridges 








The six trusses in each span carry transverse floor 
beams, on which is laid 6 x 4 longitudinal hardwood 
planking alternately on flat and edge covered with 
basalt concrete, carrying 6in. tallow-wood blocks to 
form the road surface, asphalt being laid on the foot- 
paths. A wrought iron parapet, of similar design to 
that on the swing span, is carried from abutment to 
abutment, the whole presenting—from the deck—the 
same appearance as would have obtained had steel 
side spans been adopted. The trusses are 8ft. deep 
and 80ft. span—measured between centres of trian- 
gulations—forming spans of 82ft. 5in. centres of piers. 
“ach truss is formed of wrought iron diagonal tie rods 
with upset ends, diagonal timber struts and timber 
top and bottom chords arranged in ten panels. To 
prevent lodgment of water, open top and bottom 
chords, consisting each of two flitches 6in. apart, were 
adopted, thus permitting of easy renewal, whilst being 
always accessible to the brush. The joint in each 
flitch in the bottom chord is effected by means of two 
12}in. x }in. wrought iron covered plates placed on 
either side. To each of these plates four wrought 
iron strips 2in. X l}in. x 12}in. are riveted, and fit 
tight into notches cut in the timber. The plates were 
left blank--see Fig. 20.—the bolt holes being drilled 
out—after the plates were cramped up—for the 12 
turned bolts, which were then driven to complete the 
joint. By this means the bolts had a full bearing on 
the two iron plates and the timber—see Fig. 21. 
Three full-sized tests were made of the joint in a 
machine specially designed for the purpose, a 700-ton 
hydraulic jack being used, which was connected up to 
a 50-ton Alsen testing machine, upon which was read 
the load applied to the specimen—see Fig. 22. 

In the three tests failure occurred by the shearing 
of the bolts and the timber between the notches, the 
ultimate strength of the joints being 151, 160 and 182 
tons respectively, whilst the maximum stress on the 
joint in the actual bridge, due to any manner of 
loading, is 59 tons, which figure includes an allowance 
of 32 per cent. upon the maximum live load stress 





Fig. 21—JOINT IN BOTTOM CHORD OF {TIMBER ‘TRUSS 


of more mature design, such as that at Pyrmont, in 
which greater attention is paid to the inspection of 














Fig, 22--MACHINE FOR TESTING CHORD JOINTS 


tons per square inch, and a shearing strength along 
the grain of 1 ton per square inch. Its durability 


timber and more care taken in the work of con- 
struction. 


for dynamic action. These full-sized tests clearly 
show how necessary it is in timber structures to allow 
large “factors of safety’? when working on test 
results obtained with small-sized specimens. This 
conclusion, it is considered, holds good no matter how 
numerous the tests may have been, or how carefully 
carried out. The trusses were. put together on the 
wharf close to the site ; each truss, weighing 15 tons, 
was, on completion, hoisted about 30ft. on two pile 
driving machines, and was then towed to site and 
placed on the piers—see Fig. 23, page 110. The work 
of transporting the trusses was quickly performed, 
as many as 12 trusses being placed in situ in seven 
hours. The cost of the 12 side spans, including gates 
and gate machinery complete, was £33,276. 








For the new electrical services to Watford, which will 
be a continuation of the ‘ Bakerloo”’ services from 
Elephant and Castle to Willesden, the London Electric 
Railways Company will, for the present, provide the rolling 
stock. In order to meet the difference of, we believe, 
13in. between the height of the London and North- 
Western and the “‘ Bakerloo”’ platforms, the gangways 
of the electric cars are to be raised 6}in., so that on alighting 
passengers on the London and North-Western line will 
step up 6}in. and on the tubes will step down 64in. The 
level of the floor will not be interfered with, but at the 


| entrance to the gangway the difference of 6}in. in the 
' height will be met by a ramp. 
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STEAM TURBINES FOR LAND PURPOSES. 


A PAPER, under the title given above, was read 
before the Manchester Association of Engineers, on 
Saturday, January 27th, by Mr. H. L. Guy, A.M. 
Inst. C.E. 
Westinghouse Company at ‘Trafford Park, and has 


had an excellent opportunity of noting the changes | 


and developments which have taken place in recent 
years in types and details of design of turbines. 
Some idea of the rapid advance in the adoption of the 
steam turbine may be gathered from the fact that the 
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Fig.1. Effect of Speed on Steam Consumption and Cost 


of Turbo-alternators 
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Tre Encinecer”’ 


output in horse-power of the British Westinghouse 
Company alone in 1915 was double that of 1910, while 
the average capacity per unit had grown in the same 
period from 1550 kilowatts to 2300 kilowatts. Of 
the different types of turbine, namely, high pressure, 
mixed pressure, low pressure, back pressure, and the 
reducing class, the high-pressure machine has been 
built in the largest numbers, over 71 per cent. of the 
output being machines of that kind. The author 
attributes this preference to the fact that a pure high- 
pressure turbine is more efficient than a combination 
of a reciprocating engine exhausting into a low-pres- 
sure or mixed-pressure turbine, with the result that 
the high-pressure turbme is now being installed where 
the former types were adopted a few years ago. 
Another factor mentioned by the author as operating 
to ensure the use of high-pressure rather than mixed 
or low-pressure machines is the doubtfulness of the 
expedient of coupling a new turbine to an obsolete 
engine, which would in any case be consigned to the 
scrap heap long before the useful life of the turbine 
had expired. 


A noteworthy feature of the figures given by Mr. 
Guy, with regard to the output of the different types 
of turbine, is the complete disappearance of the back- 
pressure machine from the 1915 list, and the increase 
in the number of reducing turbines—a fact which is 
due to the greater flexibility of the latter type. There 
has also been a continuous tendency towards in- 
creased outputs at high speeds, 76 per cent. of the 
number of machines built in 1915 being designed to 
run at 3000 revolutions per minute, against 46 per 
cent. in 1910. The reason for this development is 
clearly shown in the diagram Fig. 1, where the upper 
two curves show the steam consumption obtained for 
the steam conditions, stated with turbo-generator 
sets of various outputs at 3000 and 1500 revolutions 
per minute, while the lower curves show the variation 
in cost per kilowatt of turbo-generator sets at these 
two speeds. It will be seen that at 3000 kilowatts 
the steam consumption with a 3000 revolutions per 
minute set is 6.15 per cent. better than at 1500 revo- 
lutions per minute, while the cost per kilowatt is 
27.8 per cent. lower. For a 5000-kilowatt set the 
steam consumption at 3000 revolutions per minute is 
2.67 per cent. better than at 1500 revolutions per 
minute, and the cost per kilowatt 26.2 per cent. lower. 


Discussing the effect of speed on the blading, the 
author said that output which could safely be obtained 
at a given speed and vacuum was limited largely by 
the effect upon the last row of blades. If the safe 
length of blades were fixed, the volume of steam which 
could be passed through the last row could only be 
increased, and with it the output of the machine at a 
given vacuum, by increasing the velocity of the steam 
through the blades. Now the kinetic energy of the 
steam leaving the last row of blades passed straight 
into the exhaust, and represented a dead loss in 
efficiency, called the ‘leaving loss,’ and had to be 
kept small if a reasonable turbine efficiency was to be 
obtained. On the other hand, if the leaving loss were 
reduced by increasing the blade length, the factor of 


Mr. Guy is on the staff of the British | 
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safety in the blade was sacrificed Having fixed the 
“leaving loss”? at 14 per cent., Mr. Guy said, with 
nickel steel blading a turbine of 5000-kilowatt output 
could be built, having a forked blade, or 3000 kilowatt 
with a dovetail blade; with phosphor bronze the 
maximum output was 2250 kilowatts for a forked 
blade, and 1350 kilowatts for a dovetail blade. If the 
turbine, having nickel steel dovetail blades, was rated 
at 5000 kilowatts, the leaving loss, and therefore the 
steam consumption, would be 2.7 per cent. greater 
than with forked blades, having the same factor of 
safety of 3 on the elastic limit. The diagram Fig. 2 
showed that phosphor bronze was inadmissible for 
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outputs greater than 3000 kilowatts, even when forked 
blades were used. 


The success of impulse turbines, Mr. Guy said, was, | ¢ é 
| set in a single machine appears to be the limit for safe operation. 


in a large measure, due to the fact that the pressure 
and the temperature inside the turbine casing were 
kept low by allowing a much larger expansion in the 
first than in succeeding stages, with the result that the 











25 per cent., but that if the mean diameter was 47in. 
the second row made no contribution to the work done 
in the first stage, so that it could be dropped with 
advantage. A considerable portion of the paper was 
devoted to descriptions of typical turbine installa- 
tions, including some of the largest American plants. 

The section of the paper dealing with geared tur- 
bines was of special interest, and particular reference 
was made to the use of gears for driving a direct- 
current generator, for which use there were, said the 
author, three alternatives, namely :— 


(a) The turbine may be direct coupled to a high speed direct- 
current generator, running at a speed of 2500 to 3000 revolutions 


Initial Conditions:- 200 /os/09. 200 °F. Supt 
Steam Pressure in Casing = 
Temperature in Casing 
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full boiler steam pressure and temperature were con- | 


fined to the steam chest and nozzle boxes, which were | adventagin. 


small chambers, and could when necessary be made 
of cast steel at a reasonable cost. In turbines, whose 
blades rotated at a slow or moderate peripheral speed, 
the steam velocity resulting from this large initial 
expansion could be utilised most efficiently in a velo- 
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city wheel having two rows of moving blades, but 
with a given expansion as the peripheral speed of the 
blade increased the work done in the second row 
decreased, whereas the friction and windage losses 
increased as some power greater than the cube of the 
speed. It would therefore be readily understood that 
a point would be reached when the second row of 
blades did not perform enough work to rotate it at 
the required speed, the deficit being made up by the 
first row. This effect is illustrated by Fig. 3. It 
would be seen that, with the conditions stated, and 
with blades having 30in. mean diameter, the addition 
of the second row increased the stage efficiency by 





2000 





Swain Sc. 


per minute. The difficulty with such a machine lies in the con- 
struction of @ satisfactory commutator, and in spite of the fact 
that some ingenious devices have been developed to overcome 
these difficulties, such as the radial commutator, a 5000 kilowatt- 


For outputs below that stated, when the voltage is suitable, this 
type of plant is cheaper, as efficient, and occupies less space than 
either of the alternatives. 

(6) A turbo-alternator, running at 3000 or 3600 revolutions 
per minute, can be used in conjunction with a rotary converter, 
forming a combination which, in certain cases, has distinct 
This combination is particularly suitable when 
direct-current power must be supplied to several points some 
distance apart, when the transmission losses and cost of mains 
can be kept to a minimum by generating at a moderate or high 
voltage, and transforming down at the sub-station where the 
rotaries are installed. In many instances direct current is 
essential for a part of the system only, while the remainder can 
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be served more efficiently by an alternating supply, a case for 
which the rotary plant is peculiarly suitable. With such a 
mixed system of distribution the rotary has the further advan- 
tage that it can be run inverted, taking direct current from sets 
with which it works in parallel, or from a battery, and supplying 
alternating current into the mains, thus helping out the alter- 
nating current sets in case of a breakdown. A further advantage 
arises if the linking-up schemes now under consideration mature, 
because small direct-current stations will receive alternating 
current from the trunk mains and convert it into direct-current 
by means of a rotary, thus having their main turbo-alternator 
sets as a stand-by, whereas, in the case of either the direct 
connected or geared direct-current generator, it will be necessary 
to use rotaries. The turbo-alternator rotary plant does not 
suffer from the limitation in desirable size, which applies to the 
other two alternatives. 

(c) Double helical turbine gearing can be employed to reduce 
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the speed of the turbine to that most suitable for an engine type 
direct-current generator; the speed of the former is usually 
between 3000 and 4000 revolutions per minute for units of 
moderate size. 

The relative merits of the two latter alternatives 
are shown in Figs. 4 and 5. 

The reducing turbine’s field of usefulness was found 
by the author to be industrial works in which a supply 
of heating steam was necessary for processes while 
the plant required a considerable amount of power. 
It was especially suitable in works in which the amount 
of electrical power required and the demand for 
heating steam bore no direct relation to one another. 
He said the economies which could be realised by the 
use of a reducing turbine depended in a large measure 
on the steam conditions with which it was to operate. 
In general it was safe to say that the initial pressure 
should be as high as commercial considerations would 
allow, and that 150 deg. to 200 deg. Fah. of superheat 
was desirable. Every endeavour should be made to 
keep the pressure at the heating steam outlet on the 
turbine as little as possible above that required at the 
heating plant, for which reason all the valves in the 
heating system should be of high-class design, suitable 
for high temperatures and able to pass the full steam 
quantity with as small a drop in pressure as was 
practicable. 

In the discussion which followed the reading of the 
paper, Mr. 8. L. Pearce alluded to the increasing blade 
tip velocities, which had now reached over 700ft. on 
one of the Manchester turbines and 870ft. per second 
in the case of a large American turbine. He said he 
was a firm believer in large units for economical 
power generators, the operating efficiencies of which 
were much higher than those of the smaller units. 
He thought no results obtained in this country were 
comparable with those of the large American turbine 
plant mentioned in the paper. That plant was giving 
results equivalent to 20,000 B.Th.U.’s per horse-power 
hour, whereas in this country nothing better than 
25,000 to 30,000 B.Th.U.’s per horse-power had yet 
been obtaired. Mr. Pearce mentioned the 15,000- 
kilowatt machine which is now being built for the 
Stewart-street power station, and said that for the 
new Barton plant it was likely that 25,000-kilowatt 
units would be installed. 

Mr. Seaton supplied the following figures with 
regard to fuel consumption in this country :—Port 
Dundas, 36,000 B.Th.U.’s per horse-power hour ; 
Newcastle, 22,000 B.T.hU.’s per horse-power hour ; 
and Stalybridge, 27,500 B.Th.U.’s per horse-power hour. 
He said that makers had the greatest difficulty in 
inducing municipal authorities to pay a little more for 
machines which would give higher efficiencies—a short- 
sighted policy. 

Mr. F: Reed—the president—brought forward some 
figures of tests of a 3000-kilowatt turbo plant which 
was giving very indifferent results as regards output 
per pound of coal. This inefficiency was readily 
accounted for by the poor vacuum in the condenser. 

Mr. A. Saxon said that in large units the steam 
turbine was unapproachable as a means of power 
generation, but for anything below perhaps 3000 
horse-power the reciprocating steam engine was still 
the best. He mentioned the case of a cotton mill 
from which a 1500 horse-power turbine had recently 
been removed and replaced by a cross compound 
steam engine. 

Mr. Blackmore, who described himself as a “‘ B.Th.U. 
Chaser,” alluded to the description of the geared 
turbine drive for a cotton mill mentioned by the 
author, and said that for this class of work a turbo- 
alternator with motors on each line of shafting was 
much better than a system which retained the old- 
fashioned and expensive rope race which occupied 
some 2} per cent. of the cubic capacity of the mill. 
He referred to an interesting case at Stalybridge, in 
which a new turbo set failed to come up to the 
maker’s guarantee at the trial run. The cause was 
found in a deposit which had accumulated on the 
blades. With the removal of this deposit the 
consumption was reduced from 15 lb. per horse-power 
hour to 14 lb. On the subject of blade erosion the 
speaker said he had experienced no trouble from this 
cause with revolving blades, but had suffered from it 
on the diaphragm blades. He advocated hand 
controlled throttle valve gear for low loads. Referring 
to the 2000-kilowatt set described in the paper, he 
attributed the poor fesults to the condensing and 
cooling plant. He said with a surface condenser and 
economiser much better fuel consumption result 
could be obtained. 

Mr. Foster urged that for powers up to 750 horse- 
power the reciprocating engine was still the best 
machine, and anticipated the further development of 
high-speed steam engines in the future. As regards 
rolling mill plant, he advocated driving the mills 
direct without the intervention of intermediary plant. 
Mr. Ingram criticised the turbine drive for the mill 
mentioned in the author’s paper, saying that the 
results could be easily beaten by a reciprocating 
engine and rope drive. 











Raitway servants have the advantage of travelling at 
a quarter rate over their own lines by means of “ privilege 
tickets,” and over other companies’ lines by means of 
‘interchange privilege tickets.” The same advantages 


have also been extended to season tickets on their own 
lines for residential purposes, and, as from the Ist inst., 
to season tickets on other lines. 





OBITUARY. 


GEORGE ANDREW HOBSON. 


WE regret to have to announce the death of 
Mr. George Andrew Hobson which took place at 
Richmond on the 25th ult. Mr. Hobson, who until 
some few years ago was a member of the firm of Sir 
Douglas Fox and Partners, was born at Leeds in 1854. 
He received his early education at King James’s 
School, Knaresborough, and afterwards for three years 
studied science and mathematics at the Watt 
Institute—now incorporated with the Heriot-Watt 
College—at Edinburgh. In 1871 he became an 
articled pupil at the Tees Engineering Works, Middles- 
brough, and worked right through the shops. He 
did so well in this position that some time before the 
expiration of his term of pupilage, he was given 
charge of some important work and was placed upon 
the paid staff. This work took a year to accomplish, 
and when it was over he was made chief of the 
drawing-office—an important position for a young 
man only just over twenty years of age. He held the 
post for five years, and during that time he gained 
experience regarding many works of the leading 
engineers of the day. 

At the end of the year 1880 he became chief 
assistant to Sir Douglas Fox, and he continued in that 
capacity for twenty years, during which time he was 
engaged, among other things, on work connected 
with the Mersey Tunnel and Railway, the Hawarden 
Bridge over the river Dee, Liverpool Overhead 
Railway, the Great Central Railway—Extension to 
London—and important railways in India, South 
America and South Africa. It was while engaged on 
the Liverpool Overhead Railway that he designed 
and patented the flooring which bears his name, and 
which proved most successful in solving a difficult 
problem connected with the carrying of heavy loads. 
It is estimated that there are upwards of 100,000 tons 
of this system of steel flooring in bridges and ware- 
houses in various parts of the world. 

It was in 1900 that Mr. Hobson was made a partner 
in the firm, and thereafter he became particularly 
interested in the development of Rhodesia, of which 
he made a study. In work in this Colony, the firm 
was associated as consulting engineers with Sir Charles 
Metcalfe. Under their guidance more than 2500 
miles of railway with all the contingent works have 
been constructed, and it was while engaged on this 
work that Mr. Hobson designed the Victoria Falls 
bridge over the Zambesi River. With this imposing 
and important structure his name will always be 
most prominently associated. Rhodesia, however, 
did not claim all his attention, for he carried out work 
on other railways in South Africa and South America, 
and designed the important granaries at Madero 
Dock, Buenos Aires. The undertakings in this 
country with which he was specially connected 
included the Snowdon Mountain Railway, and 
the Great Northern and City and the Charing 
Cross, Euston and Hampstead Tube Railways, his 
firm for the last-named line being associated with the 
late Mr. W. R. Galbraith. Mr. Hobson also supervised 
extensive works on the Astor Estate in Kent, and 
designed the structural work of large granaries for 
the Liverpool Grain Storage Company. He was, in 
fact, a recognised authority on steel building 
structures. 

Mr. Hobson was a member of the Institution of 
Civil Engineers and was also a member of two of the 
Engineering Standards Committees. In 1900 he 
received the Telford Premium and Gold Medal for his 
paper read before the Institution, ‘‘ The Extension to 
London of the Great Central Railway,” and in 1907 
his paper on the “ Victoria Falls Bridge ’’ brought 
him the George Stephenson Gold Medal. He was 
held in great esteem in his profession, for he combined 
with high engineering skill a sound judgment which 
caused his advice to be sought by many of the leading 
men in the country. He commanded in a high 
degree the respect and affection of his colleagues and 
the staff of his firm. In private life his kindly nature 
and personality endeared him to all those who had 
the privilege of knowing him. Widely read and with 
a@ strong sense of humour he was a delightful 
companion. Of the kindliest disposition, no good 
cause to which he could lend a helping hand ever 
went by him unaided; no one who deserved his 
sympathy ever sought it in vain. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





OIL ENGINE NOMENCLATURE, 


Sm,—In your issue of October 27th, under ‘ Random 
Reflections,” you comment amongst other things on the origin 
of the so-called semi-Diesel crude oil engines, and go on to 
say, ‘‘Itis unfortunate that no single inventor’s claim to have 
originated the design can be substantiated, otherwise we should 
have had a ready made title.” 

I fail to see how such a contention can be held for a moment, 
given a careful scrutiny of the history and development of the 
crude oil engine. As one of the pioneers of the crude oil engine 
I think I can ask the courtesy of your peg to outline my 
claim to be the first and true inventor of the cycles that are 
the real basis of the modern automatic ignition crude oil engine, 





My aim from the beginning was an engine that would work 
without flame or electric spark for the ignition. 

I particularly want it to be remembered that at that day it 
was considered an axiom in crude oil engine work that the oil 
vapour generated outside the cylinder was thoroughly mixed 
with the air on the induction stroke before compression. 

[ will now briefly summarise the features of my ‘* Akroyu 
crude oil engine made by me at Bletchley Ironworks, Bletchley, 
Bucks, England, in 1890 and 1891, over a quarter of a century 
ago, under my Patents 7146, May 8th, 1890, Pure Air Com- 
yression, Oil Timed Injection, with Automatic Ignition, and 

‘atent 15,994, October 8th, 1890, Compression of Pure Air on 
to Oil Vapour with Automatic Ignition. 

The ‘“‘ Akroyd”’ was the original crude oil engine. First, 
wherein the oil was vaporised within the combustion chamber 
of the engine cylinder; second, wherein flame or electric 
- og for ignition was dispensed with; third, Patent Cycle 
No. 7146, May 8th, 1890, having pure air compression, timed oil 
injection with automatic ignition ; fourth, Patent Cycle 15,994, 
October 8th, 1890, having pure air compression on to oil vapour 
with automatic ignition; fifth, Patent 3909, July 29th, 1892, 
having air and water-cooled vaporiser with igniter, which made 
higher compressions possible with oil fuel economy. 

In reviewing the ‘“* Akroyd ” engine in his book ‘‘ Gas and 
Petroleum Engines,’ 1902, page 693/4, Professor W. Robinson 
(who carried out tests at my works at Bletchley in 1891, on 
some of the first engines built with this cycle) says :—‘ The 
early Akroyd oil engine, the invention of Mr. Herbert Akroyd- 
Stuart (patents dating from 1886-1890) is of historic interest 
as the first practical oil engine in which ordinary methods of 
ignition by heated tube, flame or electric spark are dispensed 
with, and the charge of oil injected into compressed air in a 
red hot chamber.” 

In a later paragraph he states :—‘‘ Every charge of oil is 
drawn from the oil tank, and forced by the little pump through 
a simple nozzle into the vaporiser or combustion chamber at 
the right moment for ignition ;”” and emphasises in italics that 
the owl injection only takes place “after the air is compressed, 
and the piston is on or about the inner dead point and com- 
mencing the working stroke ;”’ and in conclusion, on page 694, 
he says: ‘ The action in this engine is similar to that in the 
modern Diesel m»tor inasmuch as excess of heated air is com- 
pressed in the cylinder before the oil is injected.” 

Now, Sir, take away pure air compression before introduction 
of the oil fuel, and where is possible either Diesel, semi-Diesel, 
or any other name by which you may call the modern crude 
oil engine. 

My Patent 7146 (World’s Patents, including Germany) May 
8th, 1890, pure air compression, timed oil injection with auto- 
matic ignition predates Herr Diesel’s patents by five years. 

That improvements in atormising, governing and detail 
construction have been brought about by experience and 
experiment is only natural, but get back to bedrock, the cycle 
of to-day is the cycle of my Patent 7146, May 8th, 1890. 

Dr. Dugald Clerk, writing on this engine in his book ‘‘ The 
Gas and Oil Engine,” 1896, page 420, says: ‘“* The main idea 
of this engine is simple in the extreme. During the charging 
stroke the air enters the cylinder and the vapour formed from 
the oil is almost entirely contained in the combustion chamber. 
On thereturn stroke the piston air is forced through the somewhat 
narrow neck into the combustion chamber, and it there mixes 
with the vapour contained therein. At first, however, the 
mixture is too rich in inflammable vapour to be capable of 
ignition, and as the compression proceeds, however, more and 
more air is forced into the vaporiser chamber, and just as 
the compression is completed the mixture attains proper 
explosive proportions, the sides of the chamber are sufficiently 
hot to cause explosion, and the piston moves forward under the 
pressure of the explosion so produced.” 

Clerk and Burls in ‘‘ The Gas Petrol and Oil Engine,” 1912, 
page 683, states: ‘‘ Invented by Mr. Akroyd-Stuart (1886 to 
1890) it was the first to successfully utilise the heated walls 
of @ special portion of the combustion chamber in order to 
vaporise the oil and also ignite the resulting charge.” 

‘lerk and Burls state (page 684): “‘ The necessity of water 
iacketing the neck, &c., of the vaporiser was realisel by 
Mr. Akroyd-Stuart as the result of early experience and forms 
the subject of one of his Patents, viz., 3909, February 29th, 

9” 


” 


HERBERT AKROYD-STUART. 
Perth, Australia, December 18th, 1916. 





SUBMARINE TRAMPS. 


Str,—One of the most remarkable developments resulting 
from the war is the readiness with which the people of this 
country have adopted new ideas and methods, which, in pre-war 
days, they would have scouted. This has been especially 
the case in engineering matters. We have now conquered the 
problem of flight through the air, and also the navigation of 
the oceans beneath the surface of the water. 

The invention of the submarine has given blockaded countries, 
such as the Central Powers in the present war, opportunities 
of destroying the merchant vessels of their enemies in a manner 
searcely expected. But the invention of the submarine cuts 
both ways in this respect ; for it is possible to construct sub- 
marines of such size and speel that they may be used for 
mereantile purposes. This has already been done by our 
enemies with some success. Why should not we build large 
submarines which would ensure the safety of our food supplies ? 

That this can be done is certain. Failures tocommence with 
are sure to occur, as they do in all new developments ; but the 
principles involved in the design of submarines are not against 
the construction of large vessels of this description. Within 
reasonable limits, the proportion of its parts remaining unaltered, 
the strength of a submarine to resist water pressure is independent 
of its size. It thus comes about that the weight of a sub- 
marine is proportional to the cube of its length (the proportions 
remaining the same), and its buoyancy is also proportional to 
the cube of its length. With large submarines there is ample 
load carrying capacity and buoyancy to allow for the increased 
strength required to meet the increased pressure due to increased 
depth of submersion, which nesd never be great. 

This problem should not have been left to our enemies to 
demonstrate, and is one which should at once engage the serious 
attention of our marine engineers. The stability —- 
which have to be successfully met in the case of large submarines 
are of a somewhat novel character ; but they are easily within 
the powers of our engineers. 

The problem should be attacked at once by our Government. 
It is not one that we can expect our manufacturers to take up 
now without official support. Our enemies can infest our 
seas with submarines, and we must see that our food and other 
supplies are brought to us in ships which the wasps of the 
ocean cannot see. 

Harpenden, R. M. DEELEY. 

January 25th, 1917. 





CALEDONIAN LOCOMOTIVES. 

Sir,—In your review of new locomotives in the year 1916, 
you deal with the new 4-6-0 Caledonian engines in such a way 
that the impression is conveyed to the reader that these engines 
had been originally designed and built for the Caledonian 
Railway. In order to prevent such an error becoming crystallised 
in your columns I wish to explain that this is not the case. ‘These 
engines were sold to the Caledonian Railway by the Highland 
Railway, as they had been found unsuitable for the latter 
company’s road. Loco. 

January _26th. 
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RAILWAY MATTERS. 





SEVERE weather last week-end caused trains to be snowed 
up in Co. Wexford and on the Sligo branch. 


A MEETING was held at the Memorial Hall, on Saturday 
afternoon last, to protest against the increase in fares 
and the closing of stations. 


Tue oldest driver on the Midland Railway, Edward 
Cholerton, died suddenly recently on the footplate whilst 
driving a train from Burton-on-Trent. He was 70 years 
of age, and had been in the company’s service 51 years. 


THE dividends declared by the Great Eastern, Great 
Northern, Metropolitan, Dublin and South-Eastern, and 
the Great (Northern of Ireland, are at the same rate as 
a year ago. The Cork, Bandon and South Coast pays 
24 per cent. instead of 3 per cent. 


A LANDSUIP at the eastern entrance to Penmaenbach 
tunnel, between Conway and Penmaenmawr, on the Chester 
and Holyhead Railway, about midnight on Friday last, 
completely blocked both main lines -until the afternoon 
of Saturday. No accident occurred owing to the company 
having watchmen always patrolling the line for fear of 
such an incident occurring. 


In this column of our issue of December 8th it was 
stated that the annual report of the Victorian Railways 
had been the subject of a prolonged discussion in the 
Parliament of that State, and that it had been decided 
to invite an expert to go out from England to inquire 
into the finances and working. We believe that Mr. 
T. R. Johnson, lately Chief Commissioner of the New 
South Wales Railways, and formerly assistant Engineer 
of our Great Northern Railway, has been selected to make 
the investigation. 


IN moving 4 resolution in favour of the nationalisation 
of railways at a meeting recently held in Glasgow, a 
speaker in support of a plea for “an efficient, safe and 
economical service’? said that they had, he believed, 
on the Glasgow and South-Western Railway, between 
Glasgow and Dalry, a system which, if it was not exactly 
perfect, was almost so. This was a reference to the Sykes 
lock-and-block system which, it should be remembered, 
was provided on the initiative of the railway company, 
and not in response to any request or command of the 
Board of Trade. 


Tue London and North-Western and Midland Companies, 
and probably other railway companies, are offering 
facilities to their staffs to take up the new War Loan. 
‘The former company, for instance, will accept 2s. per week. 
to purchase £5 stock, 4s. for £10, and 6s. for £15, and will 
hand over the certificates when £4 15s. has been paid for 
the £5 stock, £9 10s. for the £10, and £14 5s. for the £15. 
The company will pay over to the subscriber the full 
interest received from the Government on June Ist next 
and subsequently without any deduction for interest 
on the money the company advances. 


ACCORDING toa diagram which appeared in a recent issue 
of the Railway Guzette, there were, during the 121 months 
of the ten years 1907-1916, 89 months during which there 
were no fatal passenger train accidents in the United 
Kingdom ; from October, 1907, to July, 1909, there was 
no fatal train accident, and between October. 1907, and 
November, 1910, a period of over three years, only two such 


accidents. In the year 1914, eleven months out of the twelve | 


were free ; in fact, June, 1914 was the only broken month 
from October, 1913,to January, 1915. 


1910, and between December, 1915, and August, 1916. 


Accorpin¢ to figures compiled by the Bureau of Railway | 


News and Statistics, the railways of France in 1916 had an 
increase in receipts of 17.1 per cent. over those of 1915, 
whilst, when compared with the pre-war year 1913, the 
decrease was only 1.4 per cent. 
however, very much less in 1916 than in 1913, owing, 
principally, to the greater cost of material. The average 
price of coal on the P.L.M., for instance, rose from 5.94 dols. 


in 1914 to 8.96 dols. in 1915, and 12.54 dols. in 1916. | 


Rails which cost 34.74 dols. per ton before the war are 
now 106.15 dols. Sleepers, which cost 96 cents each are 


now 2.12 dols each. A locomotive, which in 1913 cost | 


22,195 dols., has risen in price to 32,424 dols., and covered 
wagons have increased in price from 965 dols. in 1913 
to 1930 dols. in 1916. 


In the annual report for the year ended June 30th last 
of the Chicago Great Western Company, it was stated 
that by the installation of a plant for rclaiming and 
repairing track material by welding machines, electrical 
machines of various kinds, and many minor improvements 
to tools and machinery, a yearly saving of 22,054 dols. 
was effected. By using petrol section cars for conveying 
platelayers, signal linesmen, &c., instead of the old- 


fashioned hand-worked cars, 39,000 dols. a year is saved, | 


and there is,greater efficiency in the working of the gangs. 
The modern coaling stations which have been installed 
from time to time are now effecting a saving of 31,000 dols. 
per annum: by the substitution of petrol and oil engines 
and electricity for the old steam plants at water stations, 
an trae annual saving of 26,000 dols. is now being 
realised. 


A sien of the times, which indicates how much closer 
the companies have been brought together by the action 
as to restriction in train services by the Board of Trade, 
is the issue of a new poster by the East Coast, West 
Coast, and Midland Railway companies as to the services 
from London, Bristol, Birmingham, Leeds, Liverpool, 
and Manchester, to the principal towns of Scotland and 
vice versd. The necessity for this joint action is manifest 
when it is remembered, for instance, that a train leaves St. 
Pancras at 9.15 with carriages on for Edinburgh, but 
passengers are not booked from:London to Edinburgh 
by that train ; the carriages being intended for passengers 
from Leicester and stations north thereof. At 9.30 a 
train leaves Euston, ostensibly for Stirling, Perth, and 
Aberdeen, without any apparent connection to Glasgow 
and Edinburgh, and at 10 one leaves King’s Cross for 
Edinburgh. Thus, with the morning trains from London, 
the Midland takes the Glasgow passengers, the Great 
Northern those for Edinburgh, and the London and North- 
Western those for Perth and Aberdeen 


Two other long | 
free periods were those between January and November, | 


The net receipts were, | 


NOTES AND MEMORANDA. 





British magnetos was not more than 100 per week, since 
the war no fewer than 165,000 magnetos have been 
produced in these islands. 


THE revenue of Russia before the war was the largest 
of all the countries of the world, namely, £372,000,000, 
comparing with £320,000,000 in Germany, £220,000,000 in 
eae and England, and £212,000,000 in the United 
States. 


Tue addition of bismuth and cadmium to soft solders 
containing lead and tin lowers the melting point con- 
siderably, so that a higher percentage of lead may be 
employed without affecting the free flow of the solder. 
A mixture of 75 parts lead, 23 parts tin, and 1 part each 
of bismuth and cadmium has been used to replace solders 
containing equal parts lead and tin. 


NOTWITHSTANDING the scarcity of fuel—coal and oil— 
the output of nitrate in Chili last year was the largest in 
the history of the industry, actually exceeding by about 
140,000 «ons that in 1913 before the war. Except in 
September, when work was as usual interfered with by 
the national holidays, over five million quintals—225,000 
tons—were turned out each month, the total reaching 
63,322,700 quintals, or 2,878,000 tons. 


In 1914 there were about 250,000 private motor cars in 
the British Isles, and the number has not been much 
increased since, says the Autocar. At the same date the 
number of cars in use in the United States was 1,736,970. 
In 1915 the number had gone up to over 2,400,000, and 
to-day the number of cars in use in the United States is 
over 3,000,000, so that there are twelve times as many 
cars in use in the States as we have in the British Isles. 
In the State of New York alone there are more cars than in 
the whole of the British Isles. 


A WELL-KNOWN firm of fuel economiser makers has 
compiled data showing the savings secured by the installa- 
tion of fuel economisers in 26 large industrial plants in 
America. With a boiler pressure of 150 Ib. gauge, the 
saving in fuel effected was 9.26 per cent. The average 
results obtained in the plants were: Temperature at 
which gases enter economiser, 530 deg. Fah.; temperature 
at which gases leave economiser, 343 deg.; temperature at 
which water enters economiser, 157 deg.; temperature 
at which water leaves economiser, 256 deg.; increase in 
temperature of feed water due to economiser, 99 deg. 


THe trend of motor car design in America for 1917 
seems to be in favour of six-cylinder engines with cylinders 
of small bore and long stroke. 
at about 35 horse-power, and the final drive ratio is 
between 4 and 5 to 1. The favourite valve arrangement 


of the 1917 engines have cylinders of that type. The 
valve-in-the-head design has made material gains at 
the expense of the T-head construction. About 14 per 
cent. of the cars of last year had the valve-in-the-head. This 
number has increased to 20 per cent. for the coming season. 








Ir is reported from America that the Detroit Edison Co. 
has recently ordered a 50,000 kilovolt -ampére turbo- 
generator. This will comprise a single turbine of single- 
flow design directly connected to a generator, and will 
develop more power in one casing than any turbine in 
the world. The condenser will also be of record size, 
having 70,000 square feet of cooling surface. It will 
be equipped with a circulating pump at either end 
requiring 450 horse-power each to drive then. Two 
| 60,000 kilowatt, three cylinder, two stage, three generator 
units are on order for the Interborough Rapid Transit 
Company, New York. 


ACCORDING to tests at one of the New York Edison 
Company’s stations, 9.4 to 12.3 per cent. of the heat 
available from coal is lost through flue gases, 0.7 to 3 per 
cent. is wasted by incomplete combustion, 6.8 to 15.1 per 
cent. by radiation, and only 0.2 to 0.3 per cent. by 
evaporation of moisture in coal. In one of the Detroit 
Edison Company’s stations, on the other hand, the radiation 
is only 2.43 to 3.54 per cent., while the other losses are 
about the same as in New York, 10 to 13.48 per cent. 
escaping through flue gases, and 1.8 to 3.58 per cent. 
being lost by incomplete combustion. In the Chicago 
and Detroit plants the average equivalent steam con- 
| sumption required to operate the stokers and blowers was 
about 3 per cent. 


NeEvER before in the history of America has the heavy 
chemical industry attained the importance it has assumed 
since the beginning of the European war, and particularly 
during the past year. The war munitions concerns, the 
dyestuffs laboratories and plants, and the manufacture 
of heavy chemicals are so interwoven that it is not possible 

| more than to indicate the amount of new capital invested 
in this field during the period, but it is estimated that 
|in 1916 approximately £10,000,000 was invested in 
| munitions companies, and more than £20,000,000 in dye 
| and chemical production. The investment in dye and 
| chemical companies in 1915 is estimated at about 
| £13,000,000, indicating an increase for the past year of 
approximately 50 per cent. 


| Avr a recent meeting of the London section of the 
| ociety of Chemical Industry, Dr. R. Lessing read a paper 
|; on ““ A New Method of Extracting Vaporous Constituents 
| from Coal Gas.”’ He said, so far it had only been used for 
| research purposes, but there were hopes that before long 
it would be made available on a commercial scale, so that 
it could be used on gasworks in the ordinary way both for 
the purpose of extracting benzole and as a check on gas 
manufacture generally. The principle of the process is 
that of a dry scrubber filled with solid absorbent material, 
which will strip the benzole from the gas without the 
employment of running wash oil, and from which the 
volatile products could be recovered by steam distillation 
in situ. At first it seemed that crushed pitch would serve 
the purpose of the absorbent material, but it was found 
that its viscosity decreased to such an extent by the 
absorption of the solvents from the gas that it began to 
run after a while, and was liable to consolidate and block 
the passages of the apparatus. Finally a rigid material 





| was decided upon, and broken firebrick was found to 
| serve the purpose admirably. 


A.trHouGH before the outbreak of the war the output of | 


These engines are rated | 


seems to be the L-head construction, as about 70 per cent. | 


MISCELLANEA. 





H.M. Consut at Ekaterinburg reports that the Ekaterin. 
burg Municipal Council has in view, as soon as the genera 
financial situation allows, the floating of a loan for the 
purpose of establishing and working, on behalf of the town, 
an electric tramway, an electric power station, and water 
supply and canalisation works. Hitherto the town has 
been lighted by a private company, the concession of 
which expires at an early date. 


Tre shortage of skilled labour in the shipbuilding 
trades is seriously affecting the progress of construction 
work in the U.S. Government navy yards, says the /ron 
| Age, and constitutes a very embarrassing factor in the 
| problem of expanding the yards according to the recently 
| adopted policy of the department to equip eight yards 

for the construction of warships, according to the annual 
report of Admiral Taylor, chief of the Bureau of Con- 
| struction and Repair. 


| Some years ago molybdenum looked very promising 
| as an alloy in tool steel, but unfortunately it was found 
| that while the steel had very often remarkably efficient 
cutting qualities, it frequently ran with fine hairline 
seams, and very peculiarly the molybdenum tended to 
volatilise out of the surface of the steel on heat treatment. 
Also in magnet steel it has not proved as satisfactory as 
tungsten. Metallurgically considered, molybdenum should 
have about twice the efficiency of tungsten. 


A committer called the British Non-manufacturers 
Puddling Research Committee has been formed by all 
the iron makers of the country, under the Government 
scheme for the organisation of scientific and industrial 
research, with the object of carrying out investigations 
and experiments which may lead to the improvements 
of present methods of puddling. We understand that at 
present the work is being carried out without Government 
connection. Mr. Walter Dixon, of 38, Bath-street, 
Glasgow, is interim secretary. 

Tue Board of Trade has been notified through the 
Foreign-office that a new town and ice-free port at the 
terminus of the Murman Railway, to be known as Murman, 
has been established by imperial proclamation in Russia. 
This town will be about five degrees west of Archangel 
and will save a sea journey for ocean vessels of about 
700 miles. On account of its situation on the north} 
western portion of the Murman coast it comes within 
the influence of the Gulf Stream and has free water all 
| the year round. The Murman Railway was projected 
| several years ago, but received an impetus as a result of 
| the war. 








| A NUMBER of anti-motoring Bills were introduced in 
| the State of New York, during the past year including 
| measures to compel motorists, among other things, to 
| give indemnity bills of £1000; to have their photographs, 
| finger prints, and measurements attached to their cars 
| for identification purposes; to have a special fitting on 
| every car, with a trap-door which would open automatically 
| when the car exceeded a certain speed and drop the 
| owner’s photograph and address cards in the roadway. 
Fortunately for New York motorists, says the Autocar, 
none of these bills appear to have been passed and put 
into law. 

ProBaBLy the next development in the domain of 
aeronautics will be the installation of comparatively short 
distance services by passenger aeroplanes devoid of all 
rigid or non-rigid gas bags, and the last development will 
be the aerial equivalent of the ordinary private four-seater 
and two seater cars, says the Autocar. But what will be 
the aeria] equivalent of the motor bicycle is not quite sure 
unless it be something like the chaser aeroplane of to-day— 
that is, a huge engine and small wing area. We have a 
long way to go before we come to this, and the high price 
of petrol, which is likely to rule for some time to come, 
will certainly not hasten the coming of the day when the 
motor car will fall into desuetude. 


A curious situation has arisen at Scarborough in 
connection with gas mantles, says Municipal Engineering 
and the Sanitary Record. While local dealers are com- 
pelled to supply mantles at prices considerably above those 
which prevailed in pre-war days, the Scarborough Gas 
Company undertakes to supply and fix free of charge the 
best quality upright or inverted mantles at one penny 
each. It is explained that although the cost to the 
company of each mantle is 3}d., the loss that would be 
incurred would be made good out of the profit derived 
from the production of the benzol extracted from the gas 
at the request of the Government. The dividend of the 
company being limited to 5 per cent., any additional 
profit only benefits the consumer. 

THE annual report of the chief inspector of locomotive 
boilers for the U.S.A. Interstate Commerce Commission, 
for the year ended June 30th, 1916, has recently been 
published. During the year the work of this division 
has been materially changed and increased by the 
broadening of its scope to include the inspection of the 
entire locomotive and tender. The following is a summary 
of the tabulated data contained in the report: Number 
of locomotives inspected, 52,650 ; number found defective, 
24,685 ; percentage found defective, 47 ; number ordered 
out of service for repairs, 1943 ; number of accidents, 537 ; 
number killed, 38; number injured, 599. There were 
71,527 defects found on the 24,685 defective locomotives. 
Of this number something over 23,000 defects are those 
which do not pertain to the boiler and its appurtenances, 


Pneumatic methods of placing concrete are being 
made use of in lining the Sandy Ridge tunnel on the 
Carolina, Clinchfield and Ohio Railway. For this work 
a specially designed self-contained concreting car is used, 
which is the main element of the equipment, and forms a 
portable mixing and placing plant. The Sandy Ridge 
tunnel is very nearly 1} miles long, and its width is 
19ft. It was opened for traffic in 1915, and the work 
of lining is being carried out under traffic. The main 
part of the equipment is the concreting car, self-propelled 
by a petrol engine, and fitted with a pneumatic mixer 
and bins for materials. The air for placing the concrete 
is supplied by a compressed air plant outside the tunnel 
and delivered through a pipe line in the tunnel with taps 
at regularly spaced intervals, so that the mixer on the 
car may be attached, 
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The Automatic Control of Trains. 


Since the early days of railways the subject of 
automatically controlling railway trains, with a view 
to the avoidance of collisions, has been often con- 
sidered, and many schemes, practical and impractical 
—nearly all of the latter class—have been devised. 
For sundry reasons none, even of the practical 
schemes, have got far beyond the experimental stage. 
The principal cause why these efforts have been in vain 
lies in the departmental management that prevails on 
railways. To appreciate this point it must be 
remembered that the signals are fixed and maintained 
by the engineering department, their actuation is a 
traffic operating matter, whilst the drivers and the 
engines are controlled by the locomotive department. 
Only those who have seen the inner working of a 
railway can understand the difficulties of satisfying 
each department ; to secure the approval and bene- 
diction of any one department nearly always led to 
any objections the other departments might have 
being unduly magnified. Hence the idea was 
generally turned down or the inventor sufficiently 
discouraged to lose interest. Of late years the 
question has, however, assumed a new aspect, owing to 
automatic train control, or its suggested equivalent— 
cab signals—having been taken up by railway officers 
of high standing, particularly on the North-Eastern 
and Great Western Railways. One of several results 
of this action is that the subject has been tackled by 
practical men, who know what is wanted, and, more- 
over, what to avoid. The experiments have, further, 
received sympathetic attention, and the influence of 
those interested in the schemes has been sufficient 
to overcome any departmental friction. Another of 
the beneficial results of this step is that other railway 
companies have become interested, and are making 
experiments. British railways, with the character- 
istic caution of the nation, wait for one another to 
test any new idea. They desire to know whether or 
not it is a success, but they hesitate to go to the trouble 
of trying it themselves. When a success is announced 
they adopt the scheme, but should the trial prove 
unsatisfactory they congratulate themselves on leav- 
ing the matter alone. A dozen years ago the only 
steam-worked railway in this country having any 
system of train control was the North-Eastern, 
then the Great Western took it up. These two 
were followed by three others—the Midland, Great 
Central, and Lancashire and Yorkshire companies— 
which are trying, or intend to try, automatic train 
control. 

The need for some means whereby a_ train 
shall be automatically pulled up in the event of a 
driver ignoring signals set. against him has long been 
recognised, but only quite recently have such devices 
been advocated by the Board of Trade. Colonel 
—now Sir Arthur—Yorke made much of the weak- 
nesses of any cab signalling system in his report on 
the Slough. accident of June, 1900, as did Colonel 
Pringle, but to a lesser degree, in his report on the 
Cudworth accident of January, 1905. Gradually 
the views of these officers and their colleagues have 
been modified, so that we found at the Engineering 
Conference of June, 1907, and, again, at the Institu- 
tion of Civil Engineers in March, 1911, Colonel Yorke 
speaking highly of the Great Western system. In his 
report on the Aisgill collision of September, 1913, 
Colonel Pringle was the first definitely to advocate 
automatic train control. Then, in a memorandum, 
dated November, 1913, after the serious fatal acci- 
dents at Aisgill, St. James’—Liverpool—and 
Waterloo Junction, signed by the three inspecting 
officers, it was stated that it was ‘‘ most desirable that 
some further mechanism should be provided by means 
of which a driver will obtain an unmistakable indica- 
tion that he is allowing his engine to pass a signal at 
danger, and which will automatically control his 





engine when he does so.” This memorandum con- 
cluded with the recommendation that railway com- 
panies should be urged, inter alia, to carry out com- 
bined experiments with different systems of cab- 
signalling and automatic control, with the object of 
supplementing the present system of semaphore 
signalling. Since then recommendations as to train 
control have been made in the reports on the accidents 
at Cannon-street and near London Bridge in 1914 ; 
on that at Smithy Bridge in March, 1915, and that at 
Warminster in September last, The report issued on 
the 19th ult., as to a collision at Oakley Junction, 
Midland Railway, on November 20th last, has revived 
the interest in the subject, which will probably be 
made yet more prominent when the reports on the 
collisions at Wigan, Kirtlebridge and Kiltimagh, all 
of December 19th, are issued. Whilst in the Oakley 
Junction case the consequences were not serious, as 
no personal injuries were sustained, yet it is, if Colonel 
Pringle’s conclusions are correct, a very bad case, as 
the train ran by the distant and three stop signals at 
a signal-box. 

The automatic control of trains is, as we said at the 
conclusion of an article on Railway Accidents in the 
issue of the 12th ult., not a simple matter. A brief 
mention of some of the points will soon prove the 
truth of this assertion. At one time it was a question 
whether cab-signals alone, without the addition 
of automatic train control, would not be sufficient. 
We, ourselves, in these pages have, in the past, 
recommended the minor remedy. We did so because, 
first, it was a less complicated scheme to adopt, 
and, secondly, because it was a proposal more likely 
of acceptance by the locomotive department. And 
whilst the Great Western and Great Central, in their 
installations, have accepted the principle of auto- 
matically controlling the train, there are possibly 
other companies whose locomotive engineers may 
not view the matter in the same light. Should 
this be the case a serious situation will arise, 
as uniform action among the companies is a 
vital necessity. Cab-signals, without control, pro- 
vide only a permissive system whereby a dri- 
ver has repeated on the footplate the position 
of the distant signal. Unfortunately, experience 
shows that the knowledge that he has passed an 
adverse distant signal does not ensure that a driver 
will respond thereto and stop at the home signal 
Reference to numerous Board of Trade reports proves 
this. That being the case it would appear to follow 
that automatic control is a necessity to make sure 
that an adverse distant signal is obeyed. This can be 
effected by the cab-signal causing a time limit relay 
to come into play, which, if the driver does not apply 
his brake, will automatically apply it for him. Here 
we run up against the difficulty, that although the 
distant may be adverse, the home signal in front of 
the driver may be in his favour, and in that event 
there is no need for the brake to be applied. Such a 
condition arises in all busy stations and when 
approaching termini, and were the brakes to be 
automatically applied in such instances the working 
of the traffic would be seriously interfered with. 
Again, there is the case of goods trains ascending a 
gradient at the summit of which is a signal-box. 
Should the distant here be “ on.’’ and the brake be 
automatically applied, the goods train might find it 
difficult to surmount the bank. These troubles 
suggest that train control should carry with it some 
form of speed control, 7.¢., that the automatic applica- 
tion of the brakes shall be suspended, provided 
certain speed limit is not being exceeded. 

We need not enlarge on the necessity for the 
apparatus being suitable for any speed or weight of 
train ; of its correct alignment on the locomotive and 
track ; for its accurate “on” and “ off” position ; 
of its suitability to withstand the dust and dirt of a 
railway, and for its correct working in all conditions 
of weather. This last remark receives further 
strength in the recollection of what happened on 
the London electrical railways on the 22nd ult. 
Should, as on the Great Western, a shoe on the engine 
pick up current from a ramp which is energised when 
the signal is at “clear,” there would be no contact if 
the surface of the ramp were covered with ice, as were 
the conductor rails on the occasion mentioned. This, 
however, would not lead to any danger, only to delay, 
as the absence of current from the ramp to the shoe 
would only lead to a danger indication being given 
in the locomotive cab. On the Great Western the 
signal shoe is heated by steam, but not sufficiently, 
we judge, to overcome a severe frost. One of the 
most important requisites in any cab-signal or train 
control system is that it must be universal, so as to 
be equally applicable to the engines of a foreign com- 
pany which happen to be running over the line as to 
those of the owning company. Of course, in t ese 
strenuous times it is not practicable to devote much 
attention to this question, but, none the less, it is 
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desirable that we should point out what automatic 
train control could do, and what difficulties must 
first be overcome. 


Merchant Shipbuilding in Germany. 


WHILsT energetic steps are now being taken under 
Sir Joseph Maclay’s Committee to promote the 
construction of new merchant vessels, Germany is 
much exercised over the same problem, but mainly 
irom other causes. In that country the question of 
pre-war contracts and of contracts entered into with 
neutral countries in the early period of the war has 
already received much consideration. The shipping 
companies in Germany were the first to deliberate on 
the subject, and the shipyard owners were naturally 
not backward in expressing their readiness to serve 
the interests of the former, when by so doing they 
could help themselves. Both parties have formed war 
committees, which have entered upon discussions as to 
the manner in which the requirements in new vessels 
could best he met. It is considered that the needs 
of the shipping trade will necessitate the preparation 
of a very extensive programme of new construction 
for the next few years, and that difficult technical and 
financial questions will have to be solved. With a 
programme of this kind, work of sufficient volume 
would be provided to keep the shipyards in full 
activity for some years, notwithstanding the fact that 
the total producing capacity has been or will be 
increased in the near future by from 30 to 40 per cent. 
as compared with pre-war days. This assertion may 
be accepted for what it is worth. At any rate, several 
shipbuilding companies are reported to have made 
fresh issues of share capital for the purpose of 
extending existing, or the establishment of new, slips 
during the past year or two. Four companies, for 
instance, are credited with having issued new capital 
amounting to a total of £430,000, but this sum does 
not include any expenditure which may and probably 
has been incurred at the private yards at Kiel. 

If any decision has been arrived at by the war 
committees of shipowners and shipbuilders as a result 
of their joint discussions, 1t has not yet been made 
public, perhaps because sufficient time has not 
elapsed to enable a definite conclusion to be reached. 
In the meantime it is worthy of note that the builders 
are confronted with a delicate problem in relation 
to contracts which were accepted before the outbreak 
of hostilities and in the early stages of the war. 
These orders are, or were, for the account of neutral 
countries, and instalments on the purchase price were 
paid by the customers, according to the practice in 
Germany. Certain ships, which were apparently in 
a forward condition in the middle of 1914, are reported 
to have been delivered, and presumably the builders 
have received payment in full. In other cases the 
vessels are said to have been finished or are being 
completed. It is impossible to say whether any 
reliance may be placed upon this statement, having 
regard to the labour conditions in Germany and the 
demands made upon the shipyards by the naval 
authorities. If the assertion be true, it would 
confirm the general assumption that Germany desired 
in the matter of merchant shipping, as in the case of 
other industries, to secure orders with the object of 
increasing her possibilities for obtaining money or 
credit, and for that matter it is declared that the 
Teutonic yards were permitted to accept orders from 
neutral nations down to the end of 1915. The 
Federal Council, however, issued regulations in 
October, 1915, and February, 1916, which prohibited 
the delivery to foreigners of any merchant ship built 
in Germany, until further notice. This being the 
case the purchasers, who have paid instalments on the 
contract price, are debarred from the enjoyment of 
their purchases. If the vessels are completed, the 
customers stand in the best position for forming an 
opinion on such a procedure. It has been suggested 
in these instances that the purchasers could dispose 
of the ships in Germany, but the builders would not 
be disposed to permit them to make excessive profits 
at the expense of the shipyards, notwithstanding 
that the contracts are still legally binding on the 
latter according to German law. Out of this difficulty 
an ingenious and at the same time disingenuous way 
has been proposed. It takes the form of a suggestion 
that the Federal Council should be asked to amplify 
the regulations by the issue of a new order annulling 
all. ship contracts with neutral nations, and thus 
settling the legal side of the question from the German 
standpoint, although it is not stated how the instal- 
ments paid would be refunded. Most of the ship- 
builders, however, according to an inquiry which was 
made recently, consider that the cancellation of all 
contracts is a measure which could not safely be 
adopted till the consignees were subjected to the 
fullest examination. Only if such an inquiry were 


satisfactory should steps be taken to- influence the 





Government. The doubts entertained by this group 
of builders are said to be based upon the financial 
claims against neutral countries which they possess, 
the contra-contracts held by such countries for 
fulfilment in respect to Germany, &c.; but no mention 
is made of the possible diversion of new business 
after the war, if the present legal contracts with neutral 
nations were dissolved for the purpose of seizing the 
ships if completed—if they have not been already 
turned to useful account by the present time. 

The circumstances set forth throw an interesting 
side-light on the German mind. On the one hand, 
the Government has prevented, possibly for ulterior 
purposes, the completion of contracts owing to the 
apprehension that the ships might indirectly pass into 
the hands of hostile countries, whilst, on the other, 
most of the shipbuilders regard with great concern 
the effect which the annulment of all contracts would 
have upon future relations with neutral nations. 
The attitude of these builders is strengthened by the 
financial situation of most of the undertakings, which 
have been unable to earn large war profits, as in the 
case of other industries. Thus the average rate of 
dividend paid by thirteen companies having a com- 
bined ordinary share capital of £3,878,000, exclusive 
of loans, only amounted to 3.85 per cent. in 1913-14, 
which was the last year of peace, and it merely 
increased to 5.60 per cent. in 1914-15, and to 7.76 
per cent. in 1915-16. Under these circumstances, it 
is quite comprehensible that the majority opinion 
of the German shipbuilders is not in favour of a legal 
regulation with regard to the maintenance or cancella- 
tion of contracts. The feeling of neutral purchasers, 
whose instalments were paid to Germany long ago, 
and who are unable to obtain either the delivery of 
the ships or the refunding of the money, may be 
easily imagined. 








RANDOM REFLECTIONS. 
> 

THE condition and influence of our technical and 
scientific societies are subjects to which much more 
attention than is now given ought to be devoted. 
The power for good of such bodies is inestimable. 
They all contain men of the highest eminence in the 
professions they represent, and hence possess a vast 
accumulated learning. As a means for weighing 
contrasted experiences, of disseminating knowledge 
acquired in the execution of undertakings, or of 
introducing to the world the results of new investi- 
gations and discoveries, they hold an unchallengeable 
position because all such matters must be submitted 
in open conclave to the criticism of those best fitted 
to form useful opinions upon their value. On account 
of these high qualities the status and dignity of the 
professions are placed in their keeping. If they neglect 
the duties that are imposed on them, if they do not 
advance learning, or neglect to concentrate the 
best intelligence of their members upon such subjects 
as they may be called upon to discuss, if they are not 
fully awake to the greater problems of the day, 
and fail to induce the highest authorities to present 
papers, and the best critics to discuss them, then they 
are unworthy of the high trust imposed in them. 
As long as they fulfil the functions that we have 
indicated they are proof against the devices of 
those who desire to see them assume the lower duties 
of trades unions, friendly societies, and employment 
agents, duties which are better left in the hands of 
corporations or individuals created for that purpose 
and that purpose alone. “The technical or engi- 
neering societies,’ said Mr. McCullogh in a paper 
read recently before the Western Society of Engineers, 
Chicago, “have not developed with the work of 
the engineer, they still consider themselves as institu- 
tions organised solely for educational purposes .. . 
The young man does not want this He would 
rather know how to obtain a position and how to 
hold it than to hear how other men have done 
engineering work, for he reads the technical journals 
and gets a surfeit of such materials.” Mr. McCullogh 
takes a wrong and much too low a view of the duties 
of engineering societies, and we should pass his paper 
by without comment were it not for the fact that in 
this country also there are not wanting men who look 
upon our learned institutions in the same light. The 
reason we fear is to be found in the fact that the 
institutions have failed to fill the higher vocation. 
We cannot agree for one moment with Mr. McCullogh 
that that vocation no longer exists. Education of 
the broader kind is now as it always has been, 
and we trust always will be, the prime function of 
our learned societies. Only where they neglect 
it do they lay themselves open to serious attack. 


* * * * * 


Ir is interesting to look back in the light of greater 
knowledge upon some of the engineering mysteries 
which were common half a century or so ago, and 
to reflect that some of the mysteries of to-day may 
be as clear fifty years hence as the things that puzzled 
our fathers are now to us. In the early seventies 
there appeared a little book, still remembered kindly 
by many of our_older_readers, which had a high 





reputation in its day, as, indeed, it deserved to have, 
It is called a Treatise on Steam Boilers, and was 
written by Robert Wilson, who was for some years 
an inspector for the Manchester Steam Users’ Associa- 
tion. It is throughout remarkable for sound common 
sense, bred of experience, which was in contrast with 
much of the ignorance of the time. High pressure 
steam, up to 160 Ib. or so, was then coming slowly 
into vogue, and the engineering world was occasionally 
disturbed by boiler explosions for which it was 
difficult to account. Mr. Wilson, very properly, 
attributed all such accidents to excess pressure, which 
he defines not as the pressure which the boiler was 
supposed to be able to stand, but which it could stand, 
and he devotes some pages to the destruction of 
several occult ‘‘ causes’? which had been advanced by 
people who were not satisfied with the simpler explana- 
tion. It had, for example, been discovered acciden- 
tally by Armstrong that steam could be employed for 
the direct generation of static electricity, and electri - 
city, then but little understood and hence a little 
feared, was credited with all sorts of powers, even 
with that of bursting boilers. Wilson would have none 
of this view, and sets about to demolish it. He writes. 
* On examining the usual effects of a boiler explosion, 
they are not what we should expect from a discharge 
of explosive gases, detonating compounds (this is 
a reference to the supposed generation of hydrogen 
in boilers) or electricity which would act instant- 
aneously and shatter the plates ... into small 
fragments.” The following passage is even more 
curious, showing that he himself had vague ideas 
about electricial phenomena. “That electricity 
might be developed in a steam boiler, under certain 
conditions, there can be little doubt, but it is difficult 
to conceive how any large quantity can accumulate 
within a boiler either in direct or indirect communi- 
cation with the earth.” Evidently Mr. Wilson was not 
quite sure that you might not have a boiler, were it 
by chance insulated, highly charged with electricity, 
but even then he adds shrewdly, *‘ it remains to be 
shown . . . how it could bring about an explosion 
accompanied by the usual well-known results.” 
Nowadays, thanks very largely to such bodies as 
that with which Mr. Wilson was connected there is 
no talk of electricity or other mysterious forces in 
connection with boiler explosions. 


* * * * * 


THE interest aroused by a paper by Mr. Anderson 
on an old Newcomen engine at Pentrich, reproduced 
in our last issue, reminds us of an observation made 
some years ago by Monsieur M. A. Mallet in a review 
of the Evolution of the Steam Engine which he 
contributed to the proceedings of the Société des 
Ingénieurs Civils de |France. “ Archvology,”’ he 
said, ‘‘ is honoured in all its branches, save in those 
concerned with the arts and processes of manufacture ; 
we are more familiar with the details of Egyptian 
and Babylonian civilisation than with the origins of 
our own industries; chairs exist for all histories 
except those connected with the technical applications 
of science. In educational courses on such applica- 
tions professors deem their duty amply fulfilled if 
they refer in la maniére la plus banale to the history 
of their subject... We do not know to what extent 
this observation may be justified in France, but here, 
at any rate, the archrology of engineering is always 
regarded with interest, and if less attention is given 
to it than it deserves it is not so much from fear of 
boring the public as from lack of time in the ever 
increasing press of new matter. It is probable, too, 
that the educational value of the history of science, 
pure or applied, has never yet been fully appreciated. 
The student is invited to plunge straight into the 
latest phases, and is rarely or never introduced to 
them by the natural course, that is by pursuing, 
step by step, the progress from the earliest forms 
up to the latest. Could this plan be followed his 
mind would be developed in a delightful way, he 
would epitomise in himself the whole progress since 
the simple beginnings, and he would not only regard 
his profession with a larger, with a more generous 
interest, but he would have a deeper and firmer 
grasp of his subjects. Pity it is that all this is 
impossible. There is no time for a course so perfect. 
Applied science has to be learnt for the sake of a 
living and not, like the classics, because it enlarges 
the mind. But whilst there is no hope that a new 
course of education can be introduced there is no 
sound reason why more attention should not be 
directed to archeology—with which biography is 
necessarily incorporated—by lectures and papers 
at colleges and institutions. 


* * * *&£ * 


WE reprint in this issue several pages of a very 
valuable paper read before the South African Institu- 
tion of Engineers in December last. It was written 
by two men with exceptional facilities for observation 
and for the acquisition of experience. They are in close 
touch with the work of four large electricity generating 
stations in which no Jess than one hundred and two 
steam boilers are employed. Under such circumstances 
it would be surprising indeed if they had not accumu- 
lated knowledge and data of a very useful kind ; 
but it is nevertheless to their credit that they have put 
their experiences into a shape that render them at 
once serviceable to all engineers. This is not the place 
to discuss the paper, but we are tempted to touch upon 
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two observations which caught our attention when 
reading it. Speaking of efficiency of boilers the 
authors point to a fact, sometimes forgotten, that 
economy is not always sacrificed by deliberately 
surrendering some elements of efficiency. The duty 
of an electric generating station is to ‘‘ manufacture ”’ 
power for the lowest possible cost, and it may at 
times be found that that end is reached, as it was in 
the case mentioned, by deliberate sacrifice of a certain 
amount of efficiency. In other words,‘‘ good enough ”’ 
is sometimes better than ‘“‘ best,” a fact, by the way, 
which we forgot in the early days of the war, when a 
quite unnecessarily high standard, an uneconomical 
standard, of material and design was insisted upon. 
The other observation in the paper almost makes 
contact with this. The authors assert that the 
efficiency of boilers has hardly increased appreciably 
since the days of Watt—-a questionable statement— 
and do not think it will increase till the principles 
laid down by Osborn Reynolds—and, it will be 
remembered, worked at so hard by the late Professor 
Nicolson—are adopted. The principle, we need 
hardly remind our readers, is to drive the hot gases 
at very high velocity over the heating surface. Here 
again economy comes in in another form. It is 
possible to build a boiler on the Reynolds principle, 
as Nicolson did, but it is not a simple boiler to make 
or maintain, hence the gain of efficiency may be 
more than counterbalanced by capital and upkeep 
costs One may, however, readily imagine conditions, 
as for example very costly fuel, when every little 
fraction of efficiency would be worth while. Between 
efficiency and economy the engineer has to seek, as 
in all other things, the happy compromise. 


* * * * * 


Since there has been so much talk of research, and 
particularly of the potentiality for industrial develop- 
ment that may lie even in the most seemingly non- 
useful scientific discoveries, we have all begun to look 
at laboratory experiments with an eye to business. 
Something may be said against a practice which 
degrades pure science by putting a money value on it, 
but it would not find much sympathy with a public 
which is much more concerned about the possible 
increase of its amenities and comforts by the applica- 
tions of science than about the intellectual value of 
a profounder knowledge of the universe. This by 
the way. Re-reading a course of lectures delivered 


the oil injection only takes place “ after the air is 
compressed and the piston is . . . commencing the 
working stroke.’ On the other hand, Dr. Clerk 
describes an engine in which the compression stroke 
forces air into a combustion chamber already 
containing rich oil vapour—this is the familiar 
Hornsby-Akroyd engine. It is rather confusing to 
find that Mr. Akroyd-Stuart speaks as if both authors 
were dealing with the same cycle. We must, however, 
add that a diagram which he has sent us, but which 
we have not reproduced, does indeed show the cycle 
as described by Professor Robinson. We recall, too, 
that one of the earliest types of semi-Diesel engines 
made in America by a firm whose name for the moment 
has slipped our memory was defined, if we recollect 
rightly, as a Hornsby-Diesel, a fact which tends 
certainly to support Mr. Akroyd-Stuart’s contention. 
Under all the circumstances, however, we think we 
may fairly be excused for not having yet given the 
credit to our correspondent, and we submit his claim 








to the attention of our readers. If it can be sub- 
stantiated, we shall be the first to welcome a better 
title for the cycle than the present very bad one. 
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by Sir J. J. Thomson—in the days before he was | 
Sir—we came across a description of an interesting | 


experiment upon the electrification of water vapour. 
The apparatus used consisted of a boiler in which 
water was evaporated, a chamber containing two 
wires between which an electric spark jumped, and 
two eduction pipes, one carrying the steam past the 
negative and the other past the positive electrode. 


The ends of these pipes were turned up so that the | 


respective gases could be collected in test tubes, by 
the usual laboratory method, for analysis. We are, 
however, not concerned with the gases but with 
a phenomenon of condensation which occurred when 
the eduction pipes discharged into the atmosphere. 
Let us quote the lecturer’s own words. “‘ The effect 


a jet of steam is shown in a very striking way by this 
apparatus. When the delivery tubes are open to the 
air, the steam, after escaping from the nozzles, goes 


some inches before it condenses sufficiently to form | 


a cloud; as soon, however, as the coil is turned on 
and the sparks pass, brownish clouds reaching right 
down to the nozzles are at once formed.” Passing 
over the question that rises to the mind, whether the 
characteristic colour of coppery thunder clouds is 
shown in miniature by this experiment, we find 
ourselves wondering if there is any possible hint here 
for the inventor of condensers—whose name is now 
legion. Note that the electrification of the vapour 
increased the rapidity of condensation. When the 
steam issued in its normal condition, it travelled 
several inches from the jet before a visible cloud was 
formed. When it was electrified condensation began 
the moment the cold air was reached. It seems 
pretty clear, then, that electrification accelerated 
condensation. Is it possible that condensers might 
be made more efficient, and therefore smaller, if the 
exhaust steam could be first electrified ? Electrifica- 
tion is used with excellent results for depositing the 
dust in blast-furnace flues, and Sir Oliver Lodge has 
tried it for the removal of fogs ; perhaps it would be 
worth a trial or two in a condenser. 


Ch a ey ee 

WE print with pleasure in our correspondence 
columns a letter from Mr. Akroyd-Stuart, in which 
the writer complains that we did not do him full 
‘ustice when we said some time ago in these reflections 
that no single inventor’s claim to be the originator of 
the so-called semi-Diesel cycle could be substantiated. 
Mr. Akroyd-Stuart asks for that honour for himself, 
but whilst we gladly admit that he was a pioneer in 
this field, we are in some doubt if the semi-Diesel 
system as now employed could be rightly described 
as the Akroyd. Our correspondent quotes two 
authorities in support of his case, Professor Robinson 
and Dr. Dugald Clerk. But if the descriptions from 
these two engineers are compared, it will be noted that 
there is a very material difference. Professor 


Robinson does indeed appear to describe an engine 
which is very nearly indeed a semi-Diesel. 


He says 





. 
produced by electrification on the condensation of | 
| rebuilding of bridges. 
| subjects on which we havelearnt something. 


Limited, Orchard House, Westminster. 405 pages, 

8?in. by 5zin. by ljin. Price 7s. 6d. 

WE always enjoy Mr. Pratt’s work, which is done with 
that accuracy and care that befits the important 
subject—railways—he deals with. From him we 
can always learn something, or be reminded of a for- 
gotten incident. And yet there is nothing new in 
the present work. It is all based on information 
already public property, but Mr. Pratt has gathered 
and trimmed it, and presents it in such a sequence 
that it all sounds like a newly-told tale—and a remark- 
able tale too. Here we would like to commend Mr. 
Pratt’s generous acknowledgment to the Bureau of 
Railway Economics. That institution was good 
enough to send us a copy of its bulletin with the list 
of references to the subject before us, and we were 
struck by the vast amount of information contained 
therein. 

The present work consists of twenty-one chapters, 
together with an appendix on Indian Frontier Rail- 
ways and the Defence of Australia, a bibliography, and 
an index. Every relation of railways to war is 
covered in these chapters. This relationship would 
appear to have been appreciated very early in the 
history of railways, as Mr. Pratt tells us of a debate 
in the French Chamber of Deputies in 1832 or 1833. 
In 1846 Prussian troops were moved to Cracow by rail, 
and there were other military uses of railways in 
Europe up to and including the Italian campaign of 
1859, when “railways first played a conspicuous part 
in actual warfare, both strategically and tactically.” 
Two chapters are devoted to the American Civil War, 
and here, as engineers, we were greatly interested in 
the author’s description of the work done by Colonel 
Haupt for the Federal troops in the building and 
Armoured trains is one of the 
Tt is 
refreshing to hear that in 1859 that fine engineer, 
William Bridges Adams, wrote in Once a Week an 
article entitled ‘‘ English Railway Artillery,” in 
which he said, ‘‘ We have hitherto regarded the rail 
merely as a vehicle of transport, to carry materials 
which are not to be set in work till off the rails. If 
we look at the rail as part of an instrument of warfare, 
we shall be startled at the enormous means we have 
at hand, instantly available, from mercantile purposes 
to convert to engines of war.” Equally refreshing 
is it to hear that the formation in January, 1865, of 
the Engineer and Volunteer Staff Corps was due to 
the indefatigible labours, against much official dis- 
couragement, from 1859 onwards, of Mr. Charles 
Manby, the then secretary of the Institution of Civil 
Engineers. We are also glad to be reminded of what 
was done, mainly through the help of the London, 
Brighton and South Coast Company in 1891—94 with 
a 40 pdr. Armstrong B.L. gun mounted on a specially 
prepared railway truck. 

Mr. Pratt shows what a mistaken idea it is that 
Germany had arrived at perfection in her military 
railway organisation at the time of the Franco- 
Prussian War of 1870-71; but he also shows that 
France was no better, and some very sad tales are 
told of the chaos into which her transport arrange- 
ments fell. She, however, learnt her lesson, and 
in a subsequent chapter it is remarked, in connec- 
tion with the French transport system “‘ This com- 
prehensive organisation aims at preventing the 
recurrence of any of those defects or deficiences which 
characterised the military rail transport movements 
of France in the war of 1870-71.’’ Mr. Pratt deals 
very thoroughly with the transport organisation that 
has grown up in this country. We would, however, say 
that having revealed the little known fact that the 
Railway Executive Committee was established in 
1912, he might have added what he also probably 
knows, viz., that Colonel Seely was responsible for 
the step. 

We only notice two errors in the whole book. 
One is the spelling of the name of the camp where 











the Woolmer Instructional Military Railway is 





situated. The place is Longmoor, and among the 
many interesting features to be found there for the 
Railway Companies, Royal Engineers, is a very fine 
railway signalling school. The author of.the article 
on Armoured Trains is Captain H. Mance. 





Pictures of War Work in England. By Josrern 
PENNELL. London: William Heinemann. Price 
6s. net. 

WE reviewed Mr. Pennell’s previous beok entitled 

“The Wonder of Work ” so recently that it is-almost 

unnecessary for us to say anything as to the spirit in 

which the present volume is conceived. Descriptively, 
the book is a pictorial record of what Mr. Pennell 
saw—or what he thought he saw—during visits which, 
with the permission of the proper authorities, he paid 
to Brisish mines, factories, forges and blast-furnaces, 
engaged on the production of war material. The 
pictures—there are fifty-one of them—are the main 
feature of the book. The artist’s notes accompanying 
them may help some to interpret the artistic feeling 
behind the pictures. But they are not descriptive of, 
or supplemental to, the pictures. The introduction by 

Mr. H. G. Wells—“ the only writer living who knew 

enough to do it, whom I should have allowed to do it, 

whom I wanted to do it ”—is very brief and is more 
philosophical than descriptive. 

As for the pictures themselves, many of them are 
distinctly pleasing to us as artistic productions, the 
sixth, ‘“ Furnaces at night,” and the forty-sixth, 
“* By-products,” appealing to us especially. Others 
strike us as being hastily executed almost amateurish 
sketches. The forty-fifth, ‘‘ Munitions City,” is one 
such. The thirty-third, “‘The Basilica of War,” 
showing the interior of a gun-turning shop, is another. 
The lathe is not only crude in its drawing: it is 
noticeably wrong in that it represents the face plate 
of the gun lathe as being excentric with the headstock 
spindle. The forty-ninth, “‘ The Big Bug,” a view of 
a twin-engined pusher type biplane within its 
shed—‘‘ horrible and awful it stood in its lair, ready 
to start on its voyage of destruction ’’—does not 
strike us as being in the least an artistic composition. 
while the artistic licence which the artist has permitted 
himself to take in the handling of the fuselage in order 
that the sketch may justify its title at once attracts 
our attention. 








SHORT NOTICES. 





General Cargo : an Introduction to Salesmanship. By 
Richard E. Goddard. London: Constable and Co., 
Limited.—This is a very brightly written little volume on 
salesmanship, intended primarily to assist the British 
manufacturer and his agents in developing their trade 
abroad when the war is over. It is by no means an 
exhaustive study of foreign trade customs and require- 
ments. It is written in a chatty, anecdotal manner, which 
quite precludes the insertion of statistical information of 
a valuable but dry nature. The author’s style reflects the 
*‘ push ” which he urges his readers to cultivate in their 
relations with foreign buyers. At times perhaps it is 
something too pushful to suit the tastes of the more sedate, 
while in places we are led to suspect that if Mr. Goddard 
is himself not a native of the United States, he is at least 
a firm believer in the policy of aggressiveness in trade 
matters which we associate with the American manufac- 
turer. This manner may not commend itself to all in 
this country, but we feel certain that no one will read Mr. 
Goddard’s book without deriving benefit from it some- 
where, and interest or amusement from it everywhere. 


Engineers’ Costs and Economical Workshop Production. 
By D. Smith and P. C. N. Pickworth. Manchester and 
London : Emmott and Co., Limited. Price 4s. 6d. net.— 
The second edition of this book should prove of even more 
value than the first.. The earlier edition appeared as 
recently as February, 1914, and that a new one should now 
be called for is, in view of the shortness of the interval, 
and of the events which have occurred in it, an excellent 
testimony to its usefulness in practice, and to the necessity 
for studying workshop economy at present, even although 
economy is not, for the time being, the ruling motive in 
the workshop. The new edition has been revised and 
added to in several important respects, and is in every way 
to be recommended to those requiring a treatise on its 
subject, written from the engineer’s rather than from the 
accountant’s standpoint. 
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REMOVING SUBAQUEOUS ROCK UNDER | 
DIFFICULT CONDITIONS. 

Part of the so-called preparedness programme 
of the last Session of Congress in the United States 
was an appropriation providing for the deepening 
of the East River at New York by cutting away a 


and from the Navy Yard, an emergency appro- | 


the work is now being pushed to completion. 


entire cost will be 196,900 dols.—say £39,380—that 


| priation was, however, eventually put through, and | being the price at which the Great Lakes Dredge 
| and 


Dock Company undertook the task. The 


Coenties Reef is situated in the East River about | contractors will have removed a total of 28,555 cubic 
600ft. off the outer and of what is known as Pier | yards of rock lying between the present top and the 


No. 6 at the foot of Coenties Slip, in the Borough of | 
Manhattan, New York City. The East River consists | 
of a strait about 16 miles long connecting the | 


40ft. level below mean low water, and the time set 
for the consummation of the task is 15 months. 
When undertaking the work, the Great Lakes 


portion of Coenties Reef—a ledge that reached up | Hudson River at the Battery, New York City, with | Dredge and Dock Company believed it could complete 


in the fairway of the channel and seriously interfered 
with the movement of deep-draughted shipping under 
certain conditions of wind and tide. Indeed, the 
fact that the rock had not been cut away long ago 
was abundant evidence of the one-sided manner in 





Long Island Sound at Throgs Neck. ‘The least avail- | 
able depth for navigation in the main channel of | 
the East River is 26ft. at mean low tide. The depth | 
of water surrounding Coenties Reef is 40ft. and over, | 
except along the south-westerly side of the reef, | 
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Fig 2—CHART SHOWING POSITION OF COENTIES REEF 


which harbour improvements are so often carried out 
in American ports. 

Year after year ships that entered the harbour 
of New York became larger and drew more and more 
water. Longer piers were built and other dock 
facilities provided that kept more or less apace with 
current demands, but, curiously enough, because of 
the division of responsibility between municipal | 
and Government authorities, improvements went on 
more or less without regard to their reciprocal 
relations—the army engineers being circumscribed by 
Congress and not allowed to initiate betterment of 
the waterways which are under the supervision of 


_| Mean High Water P.S.C. Datum. +48) 
4 ; ¢Mean Low Water War Dep‘ Datum. _* 0 
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where this depth is reduced by a layer of soft: material 
to about 38ft. The least depth of water over the 
reef was originally 14.3ft. at mean low water. Its 
removal to the depth of 25.3ft. was completed in 
1875. The mean range of tides is about 4.4ft. 
Current observations made in October of 1914 
showed maximum velocities for short periods during 
deep flood and ebb tides of about 3.4 and 3.33 miles 
per hour, respectively, and for short periods during 
spring flood and ebb tides of about 3.56 and 4.35 
miles per hour, respectively. Watermen, however, 
familiar with the vagaries of the East River over a 
period of years, say that the tidal currents are often 


Mean High Water 2. S.C. Datum. 


| operating in that immediate neighbourhood. 


| cost of their work. 


it in much less time, and was probably influenced in 
its judgment by a rather superficial examination 
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Fig. 3—DRILL AND GUIDE TUBES 











Swain Se 


of the ledge. It was also led to believe that the rock 
was fairly soft by reason of the experience of others 
How- 
ever, since beginning drilling and blasting, the 
contractors have found the reef, in its upper strata 
at any rate, to be composed of extremely hard rock, 
and this has measurably slackened their speed of 
performance, and likewise added considerably to the 
Moreover, other conditions have 
added to their difficulties and made it necessary 
for them to make haste slowly. 
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Fig. 2—SECTIONS SHOWING TUNNELS AND COENTIES REEF 


the General Government. One of the serious aspects | 
of the failure to remove or to lower Coenties Reef | 
lay in the fact that it stood right in the way of big | 
naval craft passing to and from the Navy Yard | 


situated on the Brooklyn side of the East River | as already explained, was lowered by blasting and | 


further up—see Fig. 1. Indeed, it was safe for | 


United States Dreadnoughts to approach or to leave | is undertaken by both the Government and the City | 
the Navy Yard only at high tide, and then only | of New York, and when completed there will be | 


during hours of daylight. Strong winds serving to | 
lower the normal high tide, in combination with the | 
reef, made it hazardous for deep-draughted ships | 


of any sort to follow the only available channel. | yards of rock, while the city’s share, in getting rid | 
To facilitate the movement of commercial craft, and 
to give greater freedom to naval vessels bound to 





of a velocity nearer 6 miles an hour. The direction 

of the currents is about parallel with a line joining 

the pierheads on the Manhattan side of the river. 
Coenties Reef is a conical-shaped ledge which, 


excavating forty-one years ago. The present project 


40ft. of water over the reef at mean low tide. The 


Federal authorities have started to cut away the upper | 
10ft., and will pay for the removal of 10,685 cubic | 


clearing away 17,870 cubic yards of the ledge. The 


of the 5ft. following upon a broader area, will involve | 


As it happens, two of the new subway tubes 
connecting New York with Brooklyn pass directly 
beneath Coenties Reef—see Fig. 2—and the crowns 
of these tubes lie but some 25ft. below the 40ft. level 
of the excavation. Before the rock removal was 
begun by the Great Lakes Dredge and Dock Company, 
the subway builders had already worked far enough 
out from the New York shore to be under the reef. 
Therefore it was necessary to impose restrictions 
upon the people working downward from the surface 
of the water, and it was plain from the start that the 
excavators would have to temper their attack upon 
the rock so as not to endanger the tunnel builders 
at work below. This became all the more necessary 
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after the subway operators had struck a stratum of 
soft or badly creviced rock which proved extremely 
troublesome and uncertain. 

Under normal conditions, subaqueous rock is 
excavated by drilling down to a depth of about 10ft. 
below the designed level of clearance. These deep 
holes may have a diameter of 7in. and be spaced 
10ft. apart in a rectangular distribution. The 
borings are charged with four pounds of dynamite 
per foot of penetration—the exact measure of 
explosive being fixed, of course, by the nature of 
the ledge material. Naturally, blasting charges of 
this size wrack the rock so violently that even though 
the holes be somewhat widely spaced still the ledge 
is broken up and the stone shattered into pieces that 
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in line from start to finish, and communication 


| maintained with the holes until charged, primed, and 


blasted. It is impracticable to utilise the services 
of divers, and, therefore, more or less special apparatus 
have been called into play in order to make it possible 
to direct the work effectually at all times from the 
surface craft. The drills are guided to the rock and 
steadied by means of drill tubes, which consist of 
a telescopic arrangement of piping—see Fig. 3. 
The purpose of these enveloping guides is two-fold. 


First, they serve to steady the drill and to protect it | 


from floating or waterlogged bodies that may be 
swept against it by the tide, and, second, they facilitate 


the charging of the holes to be blasted when the | 


drills are withdrawn. 
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Fig. 4—ARRANGEMENT OF EXPLOSIVE CHARGING TUBE 


van be readily dredged away to the plane desired. 
But this somewhat drastic procedure could not be 
adopted in the case of Coenties Reef, because of the 
proximity of the underlying tunnels. This trouble- 
some situation was brought about by tardiness on 
the part of the City and the Government officials 
in agreeing to their respective shares in the outlay. 
The purpose originally was to cut down the reef 
before the tubes advanced that far. 

The Great Lakes Dredge and Dock Company has 
had an exceptionally wide experience in tasks of 
subaqueous rock removal, and it has attacked the 
present problem with skill. It realised that it would 
not be possible for it to have recourse to large borings, 
or to the usual big charges of explosive. Accordingly, 


Inside of the drilling tube is also carried the feed 
pipe of a water jet by means of which the drillings 
are cleared away and forced up and out. The 
drilling tube fits like a sleeve over a pipe reaching to 
the surface vessel, and this permits of vertical move- 
ment as the drilling tube descends. It is the general 
practice of the Great Lakes Dredge and Dock Company 


to employ this method, and in the present case, | 


owing to the need of added stiffness, the drilling tube, 
which is 6in. in diameter, telescopes inside of an 
8in. pipe, the drilling tube carrying a collar which, 
in connection with a sleeve at the bottom of the pipe, 
serves to steady the tube. At the lower end of the 
tube is secured a ‘‘cross”’ piece with its lateral 
openings free, and below this “cross” piece is a 


| satisfactory manner. 


by which the blast is set off electrically. Just before 
the charge is detonated the lower parts of the drilling 
tube are raised clear by means of chain slings-—see 
Fig. 3—so that they may not be damaged by the 
explosion. 

Without a guideway of this sort it would be 
avery easy thing to lose touch with the hole after 
the withdrawal of the drill, and it would be exceedingly 
difficult, unless a diver were employed, to find it 
again in order to charge it with the dynamite stick. 
The charging tube consist of a slotted pipe into which 
the dynamite sticks are placed, and the charges are 
forced home by a smaller tube terminating in a 
wooden piston lubricated with paraffin—see Fig. 4. 
The object of the slot is to permit of the wires of 
the firing circuit being passed down outside, so that 
the charging tube can be withdrawn when the 
dynamite is in position. 

Where the nature of the rock permits the holes are 
shot singly as soon as they are ready, but in the case 
of Coenties Reef, the ledge is so hard that it has 
been found more satisfactory to shoot the holes in 
rows of five, so as to get a wider blasting area. The 
driil boat engaged in the work upon Coenties Reef 
is the biggest thing of its kind in the United States— 
see Fig. 5. 

The vessel is not held in position by moorings, 
but is anchored by means of four big spuds arranged 
at the corners of the pontoon. These spuds are 
fitted with vertical ratchets which engage with gears 
operated by separate power hoisting engines. This 
arrangement makes it possible to work each spud 
independently, so as to meet the conditions of the 
underlying water bed or ledge. The spud hoists have 
sufficient power to raise the drill boat far enough 
to transfer some of its dead weight to the spuds, 
and in this way the craft virtually stands upon four 
sturdy legs that grip the underlying reef and are 
steadied there by the measure of the boat’s displace- 
ment transferred to them. * 


The equipment, although put to unusual or excep- 
tional stresses, has stood up to its task in a thoroughly 
The drill frames are, as will 
be observed, towering affairs and furnish rigid 
guideways for the operating mechanisms and the 
attached tools. The drilling bars are 54ft. long, 
with their lower sections 23in. in diameter. The 
drill points are of octagon steel 2ft. long, and the 











it elected to make borings of only 4in. in diameter, 
and these have been spaced at distances of 5ft. apart. 
This has made it feasible for dynamite charges of 10 lb. 
to be used. In this way the excavators have broken 
up the rock in comparatively small pieces easily 
handled by dredgers, and, at the same time, they have 
restricted the area of harmful concussion so as not 
to imperil the men engaged deeper down in driving 
through the tunnel tubes. Owing to the unsuspected 
character of the rock, however, it has been necessary 
for the contractors to drill more holes than was at 
first contemplated, and to go over some of the area 
a second time. In other words, the task has neces- 
sitated progressive snipping rather than generous 
slicing, as was expected at the outset. 

As would naturally be imagined, the tidal sweep 
of the East River has added to the problem, because 
the drill boat must be held rigidly in place, and 
since, too, the drills themselves must be kept vertically 


























Fig. 5—DRILL BOAT USED FOR REMOVING THE REEF 


continuation of 6in. pipe long enough to carry through 
the overburden and to reach the rock while holding 
the “‘ cross” piece outlets clear of the overlying silt, 
sand, gravel, &c. The guide tube is forced down through 
the overburden with the assistance of a water jet, 
and lodged upon the underlying ledge. Then the 
drill is lowered and set in motion. The water jet 
inside the guide or drilling tube washes away the 
débris and sends it up and out through the openings 
of the ‘cross’ piece. By reason of the special 
manner in which the cross pieces have been arranged 
up and down the line, where the drilling is being done 
parallel with the current, the débris is effectually 
prevented from passing from the up-stream holes 
down and into those lower down stream. 

When the drilling is finished, the holes remain 
clean by this arrangement, and a direct passage is 
furnished in this way which facilitates the lowering 
of the charge into position and connecting the wiring 


actual cutting section is cross-shaped. The drill 
boat is, as one might expect, not only an operative 
floating base, but likewise an associate machine shop, 
equipped with a sharpening machine and a black- 
smith’s forge, capable of dealing with all of the 
demands that this special work imposes. 

When all of the drilling and blasting has been 
finished the rock will be removed by means of a 
dredger. Experience has shown that subaqueous 
rock blasted by dynamite is broken into smaller 
pieces just above the bottoms of the holes, while 
further up the ledge it is shattered into bigger pieces. 
This tends to facilitate removal, because the dredger 
buckets are lowered deep enough to drive down 
through to the smaller pieces, and to raise, in moving 
surfaceward, the overlying larger masses. 
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COAL EFFICIENCY IN THE BOILER-HOUSE. 


THERE is printed in the January number of the 
Journal of the South African Institution of Engineers 
an excellent paper by Mr. T. G. Otley and Mr. Verney 
Pickles, entitled “‘ Boiler-house Operation and Main- 
tenance, with Special Reference to the Rand Power 
Company’s Plant.” From it we take the following 
passages on the efficient use of coal in the boiler- 
house. The paper opens with a description of the 
power stations at Brakpan, Simmerpan, Rosherville, 
and Vereeniging, special attention being given to 
the boiler plant and coal and ash-handling appliances 
at those stations. All the boilers—102 in number— 
are of the Babcock and Wilcox type. 

CoaL. 

The problem of burning coal efficiently is one largely 
dependent on the coal itself. It is a much simpler pro- 
position with some coals than others, and although the 
results of experience given are chiefly concerned with 
Transvaal coal, the general principles outlined are generally 
applicable for burning coal on chain grate stokers. 

The great bulk of the coal burnt under our boilers is 
duff of a very small size, and a mixed coal of duff, peas, 
and small nuts. The most important factor affecting 


Taste I.—Screening Test on Duff Coals. 

















BrakPan Power Sration BorLeR-HOUSE Con- 
DITIONS. 


The principal objection to the Brakpan bunkering 
arrangement previously referred to is that it does not 
permit of the mixing of the various coals burnt. In the 
old boiler-house a Witbank district mixed coal of duff, 
peas, and nuts is burnt, average consumption about 1300 
tons per week. In the new boiler-house the coals burnt 
are obtained from the local collieries. These are of 
relatively low values—in one case of unusually low value, 
averaging something less than 2.20 kilowatts per pound 
(7500 B.T.U. per pound), and containing between 32 per 
cent. and 36 per cent. of ash. If it were possible to evenly 
mix these coals with those of higher value considerably 
better boiler-house efficiencies would be obtained. These 
low value mixed duff and pea coals have, unfortunately, 
to be burnt alone, and, as a result, the boiler-house 
efficiency is lower to-day than it was before the station 
was extended. The units sent out and the boiler-house 
efficiencies are given in Table II., and clearly show the 
drop that has taken place in 1915-1916 as a result of burn- 
ing large tonnages of low value coal. 

Although the efficiency is lower, we have gained con- 
siderably in economy. After all, the end we are striving 
for is not nece ily efticiency, but economy, i.e., the 
production of power at the lowest possible cost. We 
have no doubt whatever that if a well-graded pea coal 
of an energy value of 3.45 kilowatts per pound were 
to be burnt at Brakpan, that the boiler-house efficiency 
could be maintained, month in, month out, at 80 per cent., 
but this would be bought at too high a cost, i.e., at the 











A. B. Cc. D. 
Per cent. Per cent./Per cent./Per cent. TaBLe II.—Brakpan Boiler-house Efficiencies. 
Through jin. square mesh -| 50.00 48.40 59.80) 60.60 Pe z aa a 
Over tin. and ugh fin. 32.60 44.30 35.00 33.20 
o a. ” din. 10.10 5.60 2.60 2.40 1914. 1915. 1916 
. #in. - din. 5.00 -80 .40 1.60 (4 months). 
es i jin 2.30 -90 | 2.20] 1.20 - _ 
Units sent out .. .. ..| 36,324,000 116,725,000 42,185,000 
100.00 100.00 100.00 100.00 | Boiler-house efficiency* ..|76.2 per cent. 72.7 per cent. 71.2 per cent. 
Sample “A” is designated a mixed coal of duff, peas, and nuts; the * Including pressure and temperature losses up to the turbine 


remaining samples are supplied as duff. 


efficiency is the different character, energy value, and 
size of the coal burnt. Few coals, even from adjacent 
pits, have the same character, even though the energy 
value may be approximately the same, and efficient 
results cannot be obtained unless the peculiarities of each 
coal be carefully considered. 

Although there is a standard laid down by the Standards 
Committee for nuts, peas, and duff, yet each colliery 
manager appears to have his own ideas on the subject, 
and there is fortunately a tendency in many cases to 
increase the size of the screens above the }in. defined as 
a duff screen mesh, but even though this may be increased 
to ?in. or jin. the tendency is for duff coal—especially 
that from the Witbank district—to contain more and 
more absolute dust. 

Table I. gives the results of screening tests on certain 
duff coals supplied to us under contract. The serious 
factor is that of the coal which passes through a jin. 
square mesh, a very large proportion is absolute dust, 
which either clogs up the fire or falls through between 
the links of the grate. At one time an attempt was 
made to burn one of the Witbank district duffs alone and 
dry, as received, with the result that 70 per cent. by 
weight of the coal riddled through the grate into the 
ashpit unconsumed. 

In order to burn duff coals efficiently it is essential 
that they should be mixed with other coals, but the 
mixing has to be most carefully done. As far as possible 
separate outside bunkers are set apart for different coals, 
and when different classes are to be mixed care is taken 
that this is intimately done in the conveyor from the 
outside to the overhead bunker. The most serious con- 
sequence of the Brakpan bunkering arrangement is that 
coals cannot be mixed, and each coal—whatever its size 
and energy value—has to be burnt alone. It is general 
knowledge that duff coals burn better when wetted. 
A considerable difference of opinion exists as to the reason, 
but that it is possible to obtain higher furnace tempera- 
tures and a higher CO, is certain. Although there may 
be some chemical explanation, there is no doubt that some 
portion of the improvement is due to the moisture expand- 
ing and moving the particles of dust coal apart, thus 
allowing more even access of air through the fuel bed. 
Unless duff coal is wet it goes over the grate like a blanket, 
and at a low furnace temperature, and if the draught is 
increased too high it breaks up the fuel bed into ridges, 
through which large volumes of excess and cold air enter 
the furnace, lowering its efficiency. Tests have 
shown that when burning dry duff alone the CO, is only 
in the region of 6 per cent., whereas this can be brought 
up to 10.5 to 12 per cent. when evenly wetted. 

Even though these results can be obtained when burning 
duff alone, it pays whenever possible to mix the duff with 
a larger mixed coal. We have found by experience that 
it pays to wet all our coals, whether mixed or duff, except 
only clean peas or nuts, of which, however, we obtain 
and burn a relatively small tonnage. In order to ensure 
success, the coal has to be wetted uniformly, and this is 
not such a simple matter as it might appear. If special 
provision were made in the original design of a station, 
it might be a much simpler matter, but where the lay-out 
does not fit in it is not easy to wet the coal evenly without 
making it too wet. Good results are obtained by spraying 
the coal as it falls from the filler into the conveyor buckets. 
The most serious objections to this are that it vitiates 
the readings of the weighing machines to the extent of 
the added water, and a quantity of coal sticks in the 
buckets and is weighed over and over again. There is 
the further reason that if the coal is too wet it sticks 
in the overhead bunkers and in the chutes, and considerable 
labour is involved in getting it down to the stoker hoppers. 
The most successful scheme so far adopted has been to 
spray the coal as it leaves the overhead bunkers and 
enters the coal chute leading to the stoker hopper, but 
this can only be done when the feed is constant, that is, 
when the furnace conditions with regard to the thickness 
of fires and grate speed are not changed for long periods. 
If an alteration has to be made, then the coal is either 
too wet or too dry, and the results are unsatisfactory. 

The special difficulties of burning the low value coals 


are further dealt with when considering the boiler-house 
problems at Brakpan and Vereeniging. 


stop valve. 


expense of economy. It should be mentioned that the 
efficiencies given in Table II. are the average efficiencies 
over the years mentioned, and include all losses—pressure 
and temperature—up to the turbine stop valve, i.e., 
they represent the proportion of the heat energy of the 
coal available as steam energy at the turbine stop valve. 
With reference to the low value coal above referred to— 
2.25 kilowatts per pound—the proximate analysis of a 
good sample is given below :— 


Per cent. 
Moisture .. .. : sa 
Volatile matter . . 18.7 
Fixed carbon ° 43.2 
Ash Se 32.5 


100.0 


This coal is so near the limit of what can be burnt 
commercially on chain grate stokers that a very slight 
variation downwards in value causes serious loss in boiler 
ca,acity and efficiency, and it is no infrequent occurrence 
t have to re-light the fires with higher value coal and 
reheat the arch before they can be got going again. It 
was only after an exhaustive investigation that the 
conditions necessary for burning these low value coals 
were reached. The principal factors are :-— 

(1) Arch design. 

(2) Grading. 

(3) Draught. 

(4) A thorough saturation of the duff or slack coal 
with water. 

Dealing with the arch design first, we had the benefit 
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of our experience at Vereeniging, where we had consider- 
able difficulties in the early stages of the station in burning 
Vereeniging coal on chain grates. The arches now 
standardised for the conditions at Brakpan are shown in 
Fig. 1. These arches, although 9ft. span, have only a 
rise of 4}in. at front and 6}in. at the back. It will be 
noted that they are 10ft. 8in. long, as against the standard 
arch of 8ft. long. We find that they stand quite well 
when burning low value coal—furnace temperature of 
1200 to 1300 deg. Cent.—but that with Witbank district 
coals and furnace temperature of 1300 to 1400 deg. they 





have a relatively short life, the last 3ft. of the arch 


collapsing. The conditions giving the best results with the 
low value coals are :— 


Peas _ Slack 
(tin. to fin.). .. (Oin. to pin.). 
Fire thickness ais 6in. .. 4}in. to din. 
Grate s 


Draught at uptake ... 

Goal burnt per squats foot. per 

‘ee ee ee a 35.0 Ib. 

These conditions have to be maintained as steadily as 
possible. It is found practically impossible to do any 
regulating with these fires, and all variations of load 
have to be met by those boilers burning the higher value 
coal. The coal is now graded into two sizes, 0in. to }in 
and }in. to jin., and as a result we are obtaining better 
efficiencies and higher evaporations per boiler. At the 
present time the boiler-house efficiency is in the order of 
72.5 per cent., and will probably come up to 74.5 per cent. 
We find it necessary to saturate the slack mixture (Qin. to 
jin.), but the peas (fin. to Jin.) can be burnt dry. 

The colliery management find it difficult to maintain 
the energy value of the coal supplied at 2.25 kilowatts 
hours-pounds (7700 B.T.U.), and it occasionally falls to 
as low as 1.82 kilowatts hours-pounds (6250 B.T.U.). 
The principal trouble is to distinguish between the shale 
and rock and the coal as it passes over the picking belt, 
and it occasionally happens that the coal is thrown away 
and the rock and shale delivered to us. 

_We are informed that where efforts have been made to 
burn low value slack coals in England it was found essential 
to thoroughly saturate the coal with water. 

The Vereeniging Station was started up in September, 
1912, and we were very soon in difficulties owing to the 
character of the coal. A further difficulty was that as our 
whole requirements were obtained from one pit the small 
by-product coal was insufficient for our requirements. 
A coal crusher was therefore installed. The combination 
of relatively low value—2.82 to 2.92 kilowatt-pounds 
(9600 to 10,000 B.T.U. per pound)—and the large size 
and wide grading proved a very difficult problem, and 
one that engaged our attention for a considerable time. 
Although 17 or 18 boilers out of 20 installed were steamed, 
we could not obtain the normal fuli load electrical output 
for the station. The problem was first attacked by 
attempting to crush the coal to a smaller size. This 
improved matters. The coal from the crushers was then 
graded into two sizes nuts (between l}in. to jin.) and 
slack (between Qin. to jin.). In addition we obtained a 
quantity of peas. 

Cornelia coal has the following average proximate 
analysis :— 


a No. 3 oe 04 
.. 1.2in. to 1.3in... 1.7in, to 1.8in. 
-50in. se .50in. 


Per cent. 
Moisture oc. ae 
Volatile oo Macieen ab ae Gan 29 50% 22.0 
ee a re 
ee ere ie ee Sas Wee 18.5 

100.0 


The grading of the coal certainly improved matters, but 
the solution of our difficulties was in the design of the 
stoker arch. It was found that with the standard type of 
arch the coal could not be got to ignite readily, with the 
result that the grates had to be run on Nos. | and 2 speeds. 
Under these conditions it was impossible to obtain the 
normal evaporation from the boiler, and it was obvious, 
therefore, that as the coal was slow burning and difficult 
to ignite, that very much thicker fires would have to be 
run. With thick fires the fuel bed was much too close 
to the arch, with the result that the velocity of the gases 
was so great that they had not time to raise the brickwork 
to the high temperature which is necessary for continuous 
ignition, Experiments were made, and we ultimately 
adopted the type of arch shown in Fig. 1. The conditions 
which give us the best results with the large crushed coal 
are :— 

Sin. fires, 
No. 2 speed, 
1.30 draught at the chimney uptake ; 
and with the crushed slack :— 
4}in. to 4}in. fires, 
Nos. 3 and 4 speed, 
1.6 to 1.7 draught at the chimney uptake. 

It is found that the high arch gives equally satisfactory 
results with the slack as with the large crushed, and we 
believe that even better results would be obtained were 
it possible to raise the arch higher still. We are, however, 
limited by the position of the mud-drum relative to the 
grate level. With the large crushed coal, when clean, we 
can steam the boilers continuously at 25 per cent. overload, 
and still obtain a continuous efficiency of between 78 and 
80 per cent. The efficiency when burning slack varies 
between about 66 per cent. and 75 per cent., depending 
upon the amount of dust in the coal. A peculiar charac- 
teristic of Cornelia coal is that, if it is left too long in 
stock on the outside coal staithes, it disintegrates badly. 
The effect of the duff on the burning efficiency of the 
crushed coal is also very marked, and we therefore 
endeavour to run with a minimum stock. The yearly 
outputs, station load factor, and boiler-house efficiencies, 
are shown in Table III. 

A determined effort is being made to improve the 
average boiler-house efficiency, and there is no doubt 
that this will be effected if we can obtain a well-graded 
small nut coal, but having to take crushed run-of-the- 
mine coal, including slack and duff, which from time to 
time contains a large percentage of dust, renders this a 
very difficult problem, as the smaller the nut made by 
the crusher the larger the percentage of duff and dust 
made. 


Borter-Hovuse Losszs. 


We do not apply a CO, recorder to each boiler. In 
general there is one instrument to either two or four boilers. 
The CO, recorder is @ good servant, but a bad master. 
A fireman, if left to himself, can readily obtain a good 
CO, chart, although the efficiency of the unit may be low 
and the boiler not doing its share of the load. This 
he can do by running a heavy fire at the back, thus 
allowing unburnt fuel to go over with the ashes, and by 
running on a reduced draught, thus reducing evaporation. 
These points, however, are very carefully watched, and 


as we aim at a CO, of 124 per cent., there is little occasion 
for a fireman to ially nurse the i boiler to 





which the recorder is connected. e gas sample is 
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taken at the uptake between the economiser and the 
chimney, except in the case of those boilers with Green’s 
economisers, in which case the gas is taken from the 


TaBLE III.—Vereeniging Power Station Output, Load 
Factor, and Boiler-house Efficiency. 








1916. 
1913. 1914, 1915. (4 months). 
U.S.O. ++ ++ 172,840,000 | 229,600,000 269,400,000 86,050,000 
Load factor, per 
cent. <a 56 59 67.4 66.5 
Boiler-house  effi- 
ciency, percent.* 69.8 70 72.1 74.80 


* Including pressure and temperature losses up to the turbine 
stop valve. 


uptake between the boiler and the economiser. The 
reason for this is that there is an unavoidable air leak 
with the latte: type of economiser, which should not be 
debited against operation. 

The average percentage of CO, is approximately the 
same at all stations, and is in the order of 10.5 per cent. 
when the boilers are steaming. The recorders are dis- 
connected when the boilers are banked, as during this 
period the CO, would naturally be very high. The chimney 
uptake temperatures, however, vary according to the 
proportions of the boiler in relation to the grate area and 
the quantity of coal burnt. With the same CO, the 
boiler efficiency will naturally vary with the uptake 
temperature. 

It has frequently been stated that it is possible to obtain 
the same efficiency with low as with high value coal. In 
commercial working this is impossible, even with the same 
CO, and uptake temperatures. For instance, when 
burning either Cornelia coal at Vereeniging, or Schapenrust 
coals at Brakpan, the chimney losses are never less than 
14.5 per cent., whereas when burning Witbank district 
coals under exactly the same conditions of CO, and chimney 
temperature the chimney losses are about 12.7 per cent. 
Furthermore, it is practically impossible to obtain the 
same furnace efficiency, as the unburnt carbon in the ash 
is considerably higher with low value coals containing a 
high ash percentage, and there is a further loss with 
those low value coals which require saturating with 
water, due to the evaporation of the added moisture. 

The ashes are not regularly analysed for unburnt 
carbon, but on frequent tests it has been found to be 
between 4 and 6 per cent. of the energy value of the coal. 
The larger the grade and the higher the ash percentage, 
the greater the loss due to unburnt carbon. It is usually 
considered that radiation losses from boiler and economiser 
casings are in the order of 2 to 3 per cent., but we believe 
them to be considerably higher than this, and more like 
5 to 6 per cent. for our type of isolated boiler unit. 

We estimate that the distribution of the coal energy at 
our power stations is as shown in Table IV. It will be 
seen that the chimney loss constitutes the largest of the 
three items making up the total loss. The greater part 
of this is inevitable, and is inherent in the design and 
proportion of the boiler and economiser. It is obvious 
that the gases cannot be cooled down to the temperature 
of the inlet feed water, unless the economiser heating 
surface is made infinitely large, but it would appear that 
money spent on larger economisers would have been a 
good investment. The terminal gas temperatures vary 
between 170 deg. Cent. and 210 deg. Cent., except when 
boilers are being very hard pressed over the peak with 
high value coals. When the calorific Value of a coal is 
being determined in the bomb calorimeter the products 
of combustion are cooled down to a temperature of about 
20 deg. Cent., and the latent heat of the steam formed by 
the combination of the hydrogen and oxygen in the coal 
is recovered. In commercial boiler practice the products 
of combustion are never discharged to the atmosphere at 
less than 100 deg. Cent., and consequently the steam goes 
away with the chimney gases to the atmosphere. In all 
our calculations we have taken the higher calorific value 
of the coal. It is difficult to defend this practice, as it 
is undoubtedly sounder and more logical to take the 
lower calorific value. 


TaBLE IV.—Weighted Average Boiler-house Efficiency and 








Losses. 

Brakpan. Rosher- Simmer- Vereenig- 
ville. pan. ing. 

| Per cent. | Percent. Percent. Per cent. 
Energy to water i ae! 76.1 74.8 
Chimney losses .. -| 15.5 13.2 12.7 14.7 
Lossin ashes... ..| 6.5 | 4.5 4.5 5.5 
Radiation and banking) 6.8 | 7.7 6.7 5.0 
| 100.0 | 100.0 100.0 100.0 


| 
| 
| 


The Special Committee of the Institution of Civil 
Engineers, formed to investigate and tabulate steam 
boiler and steam engine trials, recommend that the 
lower value should be taken, and there is no doubt that 
this is correct, as if the higher value is to be taken the 
boiler is debited with a loss for which it is not responsible. 
Furthermore, the universal adoption of the lower value 
would put boiler efficiency tests on a rational basis for 
comparison. Unfortunately, this recommendation is 
not usually adopted, and in order to make our results 
comparable, we have therefore adopted the higher energy 
value of the coal. If the lower value were taken the 
boiler-house efficiencies would bé somewhat higher. In 
comparing boiler efficiencies one should be careful to 
note whether the higher or lower value is taken, as it 
materially affects results. The loss with the ashes can 
to a certain extent be controlled, but it depends upon the 
character and size of the coal burnt, and is probably 
higher with us than in other power stations, owing to 
the fact that we burn coals containing a higher percentage 
of ash, and at Vereeniging too wide a grade to be burnt 
at the highest efficiency on chain grate stokers. The 
radiation loss is outside control, and is dependent upon 
the design of the plant. Boilers set in single units, 
exposed on all sides, must necessarily have a higher radia- 
tion loss than boilers in rows with brickwork settings. 
In order to arrive at losses due to banking, a series of 
tests were carried out at Rosherville, covering the whole 
cycle of operation. The tests lasted several days, the 


boiler being steamed off for a number of hours, then 
banked, and got away again in the ordinary way. 


It 








was found that about 1800 1b. of coal was consumed 
during the banked period, and including the coal used 
on bringing the boiler up to pressure and temperature. 
This was at the rate of about 175 lb. per hour, or, say, 
3 per cent. of normal load consumption. It is obvious 
that this is considerably less than the radiation loss 
when the boiler is steaming at normal load, as during the 
time that the boiler is on the bank the average gas tem- 
perature is very much less than when working. 


Bonus ScHEMEs. 


The matter of paying firemen and others a bonus to 
obtain higher efficiency has been given careful considera- 
tion, but no scheme has so far been evolved which would 
be fair to the men and to the company. Payment on 
CO, results is out of the question, as a high percentage 
can be obtained, and yet the boiler unit efficiency be low. 
Furthermore, it is more difficult to obtain a high CO, 
with some coals than with others. The usual bonus 
scheme is based on pounds of coal or B.T.U.’s per unit 
generated. Neither of these will be satisfactory under 
our conditions of working owing to the widely different 
values and characters of the coals burnt at the stations, 
and also owing to the circulating water inlet temperatures 
affecting the steam consumption of the turbines, both 
of which are outside the control of the operating staff. 
The coal consumption is largely affected by the load 
factor and the utility factor of the plant, and its condition 
of cleanliness, which is a matter for the maintenance 
department, and also outside the control of the operating 
employees. Taking all these factors into account, it is 
ditticult to see how any equitable basis of payment can 
be arrived at, and we theretore rely upon intelligent super- 
vision to obtain the results. 


(To be continued.) 








SOUTH WALES INSTITUTE OF ENGINEEERS. 





Tue new president of the South Wales Institute of 
Engineers is Mr. Hugh Bramwell, chief agent and a director 
of the Great Western Colliery Company, and ex-chairman 
of the Monmouthshire and South Wales Coalowners’ 
Association. Mr, Bramwell delivered his opening address 
at a general meeting of the Institute, on Friday of last 
week, and in it he traced the development of methods 
of raising coal to the surface, and deduced from his 
historical review that winding a heavy load paid better 
than high speed, provided this was not attained at the 
cost of an unreasonably heavy initial outlay. For depths 
of 30U00ft., which were, said Mr. Bramwell, now being 
approached in practice, development might properly 
tend towards an equipment on the lines of a hotel or 
warehouse lift. The present single rope to each cage, 
which both suspended and actuated the load, might be 
replaced by a suspending rope common to the two cages 
and working over a pulley on the headgear with sub- 
sidiary operating ropes on each cage from the winding 
drum. ‘lhe former rope would thus suspend the load, 
but would be relieved of all acceleration and retardation 
stresses. The actuating ropes, on the other hand, would 
be relieved of the suspended weights, and their work 
would consist of accelerating and retarding the masses 
only. Such an arrangement would greatly reduce the 
size necessary for the actuating ropes, with e corresponding 
reduction in the size and weight of the drum and engine 
equipment, and it would put the necessity of stage- 
winding still further into the background. 








BOOKS OF REFERENCE. 





ANOTHER new book of reference has made its appearance 
in “ The Railway Signal and Permanent Way Engineers’ 
Pocket Book,’’ which has been issued by the Locomotive 
Publishing Company, Limited, at the price of 2s. 6d. net. 
A list of the headings of the various sections of the book 
will give an idea of its scope. They are :—‘‘ Development 
of Fixed Signals ;’ ‘‘ Board of Trade Requirements 
Regarding Signalling on Railways ;”’ ‘“ Description of 
Various Types of Signals, and Purposes for which 
Used ;”’ ‘‘ Signal Boxes ;’’ “‘ Signal Lighting ;’’ “ Signalling 
Systems ;” ‘Track Circuits and Automatic Signals ;”’ 
“Automatic Block Signals ;’ ‘The Block System ;” 
“Cab Signalling and Automatic Train Control ;”’ ** Tele- 
phones on Railways; and ‘ Telegraphy.” This takes 
us up to page 169. The remaining pages up to page 259 
are devoted to information regarding permanent way, 
various useful tables, &c. The book only measures some 
5}in. by 3}in. by fin., so that it is readily carmed in the 
pocket. There are numerous illustrations which for the 
most part are exceedingly clear. 





L’ Annuaire pour lan, 1917, which is published by the 
French Bureau des Longitudes, and may be obtained from 
Gauthier-Villars et Cie., 55, Quai des Grands-Augustins, 
Paris, has reached us. We notice that this year the price 
has been raised from If. 50 cents to 2f. It contains the 
fund of information which one has become accustomed to 
look for between its two pink covers, all the data, of course, 
having been brought up to date. It may be pointed out 
that, whereas the astronomical portion contains, as was 
promised in last year’s volume, tables relative to the 
variation of dip of the magnetic needle in France, to the 
intensity of gravitational attraction in different places, 
and to the calculations of altitudes from barometrical 
observations, as well as facts relating to the constellations, 
stella spectrography, &c., information with regard to 
seismology, the sundial, solar physics, and the minor 
planets is held over until next year. In the supplement 
there are four special articles as follows :—Le Calendrier 
babylonien, by Monsieur G, Bigourdan ; L’avance de Pheure 
légale pendant U été de l année, 1916, by Monsieur J. Renaud; 
La détermination du métre en longueurs d ondes lumineuses, 
by Monsieur M. Hamy ; and La vie et les travaux de Ph, 
Hatt, by Monsieur J. Renaud. 











PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
New Pig Iron Position. 


THERE were surprising reports on Change to-day 
(Thursday) as to the rates at which North Staffordshire 
foundry pig iron was being quoted. The rate for export 
was given as 95s., or 2s. 6d. below the Government 
maximum. For the home trade business was said to be 
negotiable at 92s. The weakness had its origin in an 
endeavour of one firm to find new outlets. Other North 
Staffordshire houses appear to have no overplus to get rid 
of, and the general stability of the market is not greatly 
affected. South Staffordshire makers declare that they 
have more inquiries than they can entertain, and they 
are firm at maximum prices. Business was done in 
Derbyshire foundry iron also to-day at full rates, and with 
the proviso that the price should rise automatically in 
the event of any increase in the maxima. Northampton- 
shire forge does not gain in strength, but trade is fairly 
active. 


Steel-making Pig Iron. 


Renewed attention is being directed in the pro- 
duction of basic iron. It is suggested that furnaces which 
are now idle or are engaged in making pig iron which the 
market could do without, might well be refitted for making 
basic iron, of which there is a greater need. In the 
Staffordshire and Worcestershire area 30 blast furnaces 
are now in operation, as compared with 29 a year ago. 
Thirty does not represent the full capacity of the district, 
however. The conversion of furnaces to the manufacture 
of basic iron is mainly a question of finance. 


Finished Iron and Government Prices. 


No finished iron is obtainable at less than the 
official maximum rates. Producers endeavour to accom- 
modate regular customers so far as possible as regards 
material outside the “control.” There is no free play 
for competitive bidding, for in the present abnormal state 
of business the seller as well as the buyer has ceased to 
regard price as the main consideration. For this reason 
it is increasingly difficult to define values outside the reach 
of the control. Speculative influences are conspicuously 
absent. Manufactured ironmasters have lately received 
very large inquiries from the Government, single contracts 
offered running into many thousands of tons. In most 
cases it is quite impossible to accept the bulk of this busi- 
ness. The fact that the Government, at the same time, 
is pressing for the enrolment of men in the Army is 
exciting a good deal of comment. A fair proportion of 
the new orders placed is for shipment to our Allies, who 
are taking some very good consignment of iron and steel. 


Incessant Bar Iron Orders. 


Marked bar houses have practically as much as 
they can do to satisfy the demand under primary certifi- 
cates. The price remains at £15 10s., less 2} per cent., 
f.o.t. at makers’ works. The run on merchant bars is 
just as incessant. By far the greater proportion of the 
business put through is subject to the £13 15s. maximum 
net. Large offers of export business have to be turned 
down owing to so much productive capacity being 
commandeered. Nut and bolt qualities are very firm 
at late rates. Prices of puddled bars rule as high as £12. 
Small sizes are urgently called for for export as well as 
for the home trade. Manufacturers cannot undertake 
anything approaching the tonnage asked for. Rounds, 
squares, and flats from three-eighths to three-sixteenths 
could be sold at almost any weight if early delivery could 
be given. 


The Galvanised Sheet Iron Trade. 


More sheet mills have lately been closed down, 
and those which remain on are only irregularly employed. 
The Government is not wanting such large supplies as 
formerly, and for non-official work it is very ditticult to 
get the steel raw material. Quotations remain the same, 
viz., £28 10s. minimum for 24-gauge corrugated galvanised, 
and £19 10s. for black sheets. The important amalga- 
mation of Cheshire and Lancashire firms in the galvanised 
sheet iron trade noted last week by your Lancashire 
correspondent has excited a good deal of interest on the 
Birmingham market, where both the firms concerned 
are exceedingly well known. Before it went to Ellesmere 
Port the Corrugated Iron Company had its worksat Wolver- 
hampton, whereit did a large Australian and other overseas 
trade. The amalgamation or federation of these two 
houses—for the new arrangement takes the form of a 
federation rather than anything else, for the purposes 
of export trade—is regarded on Birmingham Exchange as 
the prelude to other important iron trade amalgamations 
in various parts of the kingdom, which are certain to occur 
under the new conditions attaching to the shipping trade 
which will accompany and follow upon the close of the war. 


The Steel Outlook. 


Good progress is reported to have been made 
towards overcoming the difficulties in connection with the 
steel supply. New productive .capacity both in this 
district and other parts of the kingdom will be available 
very soon now, and meanwhile many branches of industry 
are eagerly awaiting that consummation. At present 
practically all the steel we can make is going directly into 
war work. Happily, in some well-informed quarters it 
is considered fairly certain that as a result ot the steps 
which have been taken to augment the supply we shall 
no longer need to look to German furnaces for steel when 
normal times return. Recent quotations of American 
billets have been £14 10s. at the port, and local manufac- 
turers state that this could not be turned into a finished 
material at a lower selling figure than £21, which is far 
above the market value of finished steel, even in these 
exceptional times. A few wire rods continue to come in at 
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Brass Trade and Machine Moulding. 


With regard to the introduction of machine 
moulding in the Midland brass trades, to which reference 
has previously been made in this report, slow progress 
is taking place. Inquiries are’ now being pursued in 
certain of the Midland workshops by Government 
inspectors, with a view to ascertain how far it is possible 
to increase the present output by the employment of 
women instead of men on the new moulding machines, 
and their report is awaited with considerable interest. 
The masters, it will be remembered, desired to extend 
machine moulding in place of hand work, while the 
operatives are at present resisting the change. 


The Brass Trades and Copper Supplies. 


The control which the Government has estab- 
lished over the supply of copper and brass used in the 
Birmingham metal working branches operates to effect 
& progressive curtailment of output in the brass trades. 
But strange to say manufacturers manage to keep the 
civil trade going side by side with the production of 
munitions or other work which comes within the primary 
classifications. The inconvenience which was precipitated 
in the brass trades by the Government Order confining 
the use of copper strictly to war work has not, however, 
abated in any way. The diminution of copper and brass 
supplies which has been steadily developing for some 
time has caused considerable modifications in the works, 
particularly in the substitution of comparatively light 
manufactured articles for previously heavier goods. 
Stress is being laid upon the importance of keeping the 
export trade going at all costs. Birmingham merchants 
have been in communication with the Chancellor of the 
Exchequer, through the Chamber of Commerce, on the 
subject of the copper supplies. It is possible that some 
of the big Birmingham brass goods manufacturers may 
be associated with the representations made. 








LANCASHIRE. 
(From our own Correspondenis.) 


MancaHEsTeER, Thursday. 
Iron, Steel, and Metals. 


THE general condition of the iron and steel 
markets is very much as it was, everything except pig iron 
being tightly controlled and leaving no scope for move- 
ment. In the old days we were all accustomed to look to 
the warrant market for guidance or to the condition of 
the pig iron trade, but since the early days of the war this 
guidance has been denied us. There is no warrant market, 
and it is quite possible that there never will be such a 
convenience again. Nevertheless, Cleveland iron has not 
lost its importance as a guide to the trade, and although 
it is not possible to grasp the position so easily as in the 
days when there was always public business in warrants, 
it is still worth while to watch what is going on in the 
Cleveland district ; for considered as a single district it is 
still the most important in the iron trade. Latterly there 
have been larger shipments of Cleveland iron to our 
Allies—who, by the way, seem to be able to absorb any 
quantity—while at the same time more iron is being 
allocated to the local consumers. This would seem to 
mean that there is now a larger supply of Cleveland iron 
available ; and if so, the output has been increased without 
decreasing the make of hematite; for East Coast hematite 
is also more plentiful. It is true that the competition of 
Cleveland iron in the Manchester district has practically 
ceased for the time; but it would not do to assume that 
this cessation is permanent, and one would not be 
surprised to find that Cleveland iron is again being offered 
as far south as Manchester in the near future. 


Semi-steel. 


The Americans continue to raise their prices, and 
freights and insurance rates do not go down. The cost of 
unporting billets has now risen to over £19 per ton, and 
the last c.i.f. price mentioned for wire rods was £28 10s. 
There will certainly be no need for import duties to stop 
steel from coming in while these prices continue. The rise 
calculated upon the pre-war prices for wire rods is now 
approaching 500 per cent., and one would think that it 
cannot well pass that limit. Those who have to consider 
the result of peace upon these values will do well to 
remember that the extent of a boom is usually the measure 
of the depth of depression which follows a boom, and may 
calculate accordingly. 


Foundry Iron. 


The market for foundry iron has been steady and 
quiet ; but sellers still report that they are placing quite 
as much metal as they wish to do, and there is evidently 
no competition for orders here. Staffordshire No. 3 keeps 
at the same price as that of Derbyshire, viz., 97s. 6d. per 
ton delivered, so that evidently there is as yet no shortage, 
or the Staffordshire makers would make some use of the 
fact that they are at liberty to charge up to 102s. 6d. 
delivered. There is scarcely any Lincolnshire foundry iron 
now offered on this market. Of course, one knows that 
most of the furnaces are devoted to basic iron making, 
and probably any foundry iron which is produced can be 
sold on good terms nearer the furnaces than Manchester. 
Northamptonshire iron is still sold here, but it may be 
doubted whether the full maximum can be obtained for 
it in this district, as the carriage brings that price up to 
98s. 8d. without leaving any margin for a merchant’s 
profit. One or two sales of Scotch iron have been reported, 
and there has been a fair amount of No. 1 Midland iron 
sold 


Forge Iron. 


It is not true to say that nothing is being done 
in forge pig iron, because one sale at least was put through 
this weel.; but the demand is not up to expectation. 
Sellers, however, do not offer any concession on the 
maximum price, and probably a larger and better market 
for Derbyshire forge can be found in the Midlands. One 
hears nothing of Lincolnshire forge, and if any is being 
rade it does not now come here. 





Scrap. 

The position as regards heavy wrought scrap is 
unaltered, and as the quantity coming in is small, dealers 
are fairly sure of being able in the end to obtain higher 
prices, assuming, of course, that the market is not interfered 
with from outside. There are plenty of buyers at £6 10s., 
but so far it has not proved easy to force them up to £7, or 
even to £6 15s., except in one or two cases and for specially 
good lots. It is rumoured that there are large Government 
orders for finished iron, and if this material is to be worked 
up at home, it will mean a larger supply of heavy wrought 
scrap ; but at the same time, if more finished iron is to 
be made, the forges must buy more freely than they have 
been doing either of pig or of scrap. In ordinary heavy 
melting steel scrap some business has been put through, 
but it was based upon 101s. on trucks here, and so far, 
all efforts to bring the price up to the maximum, viz.. 105s. 
on trucks, have failed. Rumours from South Wales report 
prices up to 117s. 6d., but one does not see how this can 
be squared with the regulation that the price shall not 
exceed 105s. and no more than 10s. carriage shall be paid 
on the material. Dealers here seem still confident that 
they will be able to get better prices for steel scrap ; and 
certainly, it is difficult to see why the material should not 
be worth more. The nominal prices for cast scrap remain 
as they were, viz., from 97s. 6d. to 107s. 6d. per ton 
delivered in the district, and here again it is reported that 
the supplies coming into dealers’ yards are a long way 
below the average. Nevertheless, buyers are not frightened, 
and I cannot find that anyone has yet paid the top prices. 
Some fine textile scrap was sold at 105s., but this is the 
highest price heard of at present. 


Metals. 


There are no prices here for ingot copper, and one 
can only guess that more would have to be paid from the 
fact that the official prices for standard and electrolytic 
in London have been advanced £2 per ton. Strong copper 
sheets are quoted at £166. English lead is a little dearer 
here at £36 17s. 6d. Tin is again dearer and the merchants’ 
price for English delivered here is £197 10s. 


Barrow-tn-FurnEss, Thursday. 
Hematites. 


The demand for iron continues to be very heavy, 
and from present appearances it is likely to be heavier 
still in the immediate future. The requirements of makers 
of munitions of war are bigger than ever and the makers 
are pressing for fuller deliveries of metal all the time. 
From the Barrow Ironworks, where there are five furnaces 
in blast, and from the Workington district, where there are 
a dozen blowing, the metal is put into direct use at 
neighbouring works and preparations are being made 
further to increase the make shortly. From other centres 
the iron is being delivered on a well arranged plan to 
consumers in various parts of the country. Both special 
brands and ordinary qualities are in equally brick request. 
Prices are at the maximum rates, which have now been in 
force for over twelve months. Mixed numbers are at 
127s. 6d. per ton and special brands at 140s. per ton f.o.t. 
There is nothing being done in warrant iron, which is at 
115s. per ton. 


Iron Ore. 

For iron ore the demand is very brisk. On local 
account alone it is heavy enough to take up the whole of 
the output. On outside account there is a steady call 
for it. High grade ores have never been in such request. 
Labour is still short in most of the districts, although 
efforts are in hand to get over this difficulty. 


Steel. 

The steel trade is particularly well employed. 
The whole of the attention of makers is being directed to 
fulfil contracts on war account, and a good solid output is 
being maintained from the works at Barrow and at 
Workington. ‘The steel foundries are as busy as they can 
be. Billets for shell making, &c., are at £12 per ton. 
Commercial steel is in the background, but prices are still 
quoted and heavy rails are at £10 17s. 6d. to £11 10s. per 
ton. Light rails are higher in price at £14 to £14 10s. per 
ton, and heavy tram sections are at £14 per ton. Ship 
plates are at £11 10s. and boiler plates at £12 10s. per ton. 
The lesser industries connected with steel are fully 
employed. 


Fuel. 

For coal there is a full demand at the old rates 
of 25s. to 27s. 6d. p.r ton, and house coal is at 27s. 6d. to 
38s. per ton delivered. The demand for coke is very 
active, with East Coast qualities at 33s. to 35s. 6d. per ton 
delivered and Lancashire cokes are at 31s. per ton delivered. 








“NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


A sTEADY volume of business is being done on 
the Cleveland pig iron market, and contracts have been 
rapidly fixed up for February deliveries. In addition, 
consumers are putting out a considerable inquiry for 
forward dates, and makers are now more inclined to favour 
this business, as it obviates the making of numerous small 
contracts, the orders being completed according to the 
amount specified for each month. The rule cancelling 
certificates at the end of each month for allocations not 
delivered or completed is still in force, and there is a good 
deal of complaint as to the additional trouble and incon- 
venience this causes to all concerned. There has been 
rather more active inquiry from Scotland, though not for 
big quantities, most of the large consumers being at the 
moment well suited. The embargo on sales for delivery 
to Scotland, which has been removed at stated intervals, 
no longer holds now that the new committees are in opera- 
tion, and sales can be made at any time subject to alloca- 
tion. There is not a great deal of export business being 
done, but licences are now being rather more freely issued. 





Prices are unchanged at 87s. 6d. for No. 3, No. 4 foundry, 
and No. 4 forge, for home consumption, with a premiun 
of 4s. for No. 1. For shipment the f.o.b. price of No. 3 is 
round about 97s. 6d., with No. 4 foundry, 96s. 6d.; No. 4 
forge, 95s. 6d., and No. 1, 102s. 6d. 


Hematite Pig Iron. 


There is very little alteration in the situation as 
regards hematite pig iron. The demand is continuously 
heavy, and the only difficulty is that smelters of iron are 
not able to cope with the enormous amount of business on 
offer. The requirements of makers of munitions, not only 
on local but general account, are very heavy, and will, from 
all appearances, be even heavier in the near future with 
the great development in mercantile shipbuilding. On the 
other hand, additional furnaces are being put in and 
erected. Meanwhile home consumers’ requirements are 
being steadily met, and good shipments are going abroad 
to the Allies. New export licences are, however, being 
sparingly offered. The home maximum price of East 
Coast mixed numbers is 122s. 6d., and the export quota- 
tions are 15s. more in the case of France, and 20s. more 
for Italy. 


Iron-making Materials. 


Pending the settlement of various difficulties 
which have occurred business is to some extent hung up 
in the foreign ore trade. It is reported that it is intended 
to fix a uniform basis for all ores, based upon best Rubio. 
The coke position is unaltered, medium furnace kinds 
being quoted at 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The position of the manufactured iron and steel 
trade is very much what it has been for months past. In 
all the steel departments the greatest activity rules, and 
enormous quantities of material are being turned out. 
In particular, pressure for steel bars continues unabated, 
and with the orders pouring in from the home and Allied 
Governments makers are assured of the fullest employment 
for a long time to come. In addition, steel makers are 
having to face an increased demand for shipbuilding mate- 
rial, many firms being in receipt of substantial orders, by 
reason of the speeding up on delivery of merchant tonnage. 
The finished iron trade continues to flourish amazingly, all 
the plant running at its greatest capacity, and being exclu- 
sively employed on war contracts. The following are the 
home maximum quotations :—Steel ship plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d.; Export 
quotations are as_ follows:—-Common iron bars, 
£14 17s. 6d.; best bars, £15 ; double best bars, £15 12s. 6d.; 
treble best bars, £16: packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £14 17s. 6d.; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
din. and upwards, £13 10s.; °/,,in., £13 15s.; Jin., £14 ; */,,in., 
£16; }in., £18; steel sheets, singles, £20; steel sheets, 
doubles, £22; steel joists, £11 2s. 6d.; steel strip, £17 ; 
heavy sections of steel rails, £12, all less 2} per cent., 
except ship plates, angles and joists, packing iron and 
iron bars. 


Progress in Merchant Shipbuilding. 


Good progress, having regard to current diffi- 
culties, is being made with merchant shipbuilding on the 
North-East Coast. The work of the Shipping Controller 
is already in evidence in this district, where work on certain 
ships has been transferred to new tonnage laid down in 
accordance with official requirements. Work cannot now 
be started on any new vessel without the sanction of the 
authorities having been previously obtained, and upon the 
fulfilment of this condition depends the supply of material. 
Reports as to the working of the labour pooling scheme 
on the Tyne and Wear continue to be favourable, both 
employers and workmen finding it advantageous. It ix 
clear that the mercantile tonnago afloat is to be materially 
increased, and that the output will grow in volume. 


The Coal Trade. 


The coal market is a little firmer this week, but 
all the collieries are still suffering from the uncertainty 
regarding the different regulations which are issued from 
day to day by the various Government departments, 
among which some lack of co-ordination has latterly been 
apparent. With a heavy demand from all quarters it ‘s 
extremely desirable that there should be greater clearness 
in the regulations. As the result of representations made 
to the Government this week by the coalowners and 
merchants the restrictions in the coal export trade will be 
somewhat modified. While the difficulty with Norway is 
not yet settled, it is believed that more export business 
will be granted in other directions. Restrictions in output 
are threatened by the combing out of more men for the 
Army, which has been foreshadowed during the past day 
or two. Prices are fairly well upheld, and in the main the 
colliery agents present a very stiff front, their opinion 
being apparently that it would not induce more trade even 
if the prices were lowered, as all that is possible is being 
obtained in the way of business. Best Northumberland 
steams are firm at 30s., though prompt loadings would be 
very tempting, and would probably result in concessions. 
Secondary steams are rather variable, and susceptible to 
the tonnage position. Small steams are perhaps fairly 
steady for bests owing to reduced output, though 
concessions are possible for spot loading. The 
Durham classes are generally easier all round 
Steams are moderately quiet. Gas coals are quieter, 
but for bests the prices are scarcely affected. Coking 
fuels are a turn easier, and susceptible of discounts. 
Bunker coals are variable and generally weaker. The 
coke trade is also suffering from tonnage shortage. Quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 30s.; second Blyth steams, 22s. to 26s.; Tyne prime 
steams, 27s. 6d. to 30s.; Tyne prime seconds, 22s. to 26s.; 
unscreened bunkers, 18s.; households, for home market, 
21s.; for export, 30s. nominal ; Blyth best smalls, 18s. to 
19s.; Tyne prime smalls, 19s. to 20s.; second smalls, 16s. to 
17s. Durhams: Steam (locomotive), 27s. 6d. to 30s.; 
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best gas, 26s. to 28s.; second gas, 20s. to 21s.; special Wear 
gas, 32s. to 33s.; smithies, 26s. to 27s. 6d.; ordinary bunkers, 
19s. 6d. to 20s.; best bunkers, 21s. to 22s.; superiors, 25s.; 
coking unscreened, 20s.; coking smalls, 19s. to 20s.; gas 
coke, 32s. to 34s.; blast furnace coke, 28s. at ovens, fixed 
price ; foundry coke, 42s. 6d. to 45s. 








SHEFFIELD. 
(From our own Correspondent.) 
After the War. 


Durtna the past week I have been on a tour o° 
several steel works in the Sheffield area, and have had a full 
opportunity of witnessing the change—the great change— 
wrought by the war. If the awful conflict in Europe is 
putting the clock back in some sections of industrial and 
social life, it has pushed the hands well forward in other 
departments. Of this there is not the slightest question. 
Things that advanced men have talked about and wished 
for are now accomplished facts, or almost so. This district, 
with its great steel interests, will never be the same again. 
After the war, when the Government leading strings are 
cut, and firms are once again free to develop along their 
own lines, the industry will make a bound forward. Of 
that there is no possible doubt. There is one thing, however, 
which still seems a very open question, and that is as to 
exactly how the many new buildings and extensions are 
to he utilised. Most people concerned are perfectly 
satisfied that they will be made to play an important part 
in the developments contemplated, but we are nearing the 
time, surely, when something definite should be arrived 
at. Perhaps in some cases this has been privately done, 
but generally, when the matter is discussed, there is still 
a vagueness about precisely how these large additional 
buildings with their machinery and other equipment will 
be utilised. The Minister of Labour, for instance, was 
in the district a few days ago, and in the course of a 
speech touched upon this very question, but stopped short 
just at the point where one would have liked to hear more. 
He pointed out that as a result of our not developing the 
steel industry in the past as we ought to have done, the 
war found us lacking in shells and guns. Fifteen millions 
sterling of new capital at least had been spent in putting 
down new plant so that war material might be rushed 
out to the Front. ‘‘ Is that plant to be idle when the war 
is over ?”’ Mr. Hodge asked. Instead of answering it, 
he declared that he was determined to have no more 
German steel in this country while there was an idle 
furnace, adding that when every furnace was going 
full swing he might let a bitin. But increasing the output 
of steel here does not seem to solve the problem of the 
utilisation of war-created factories, After the war we shall 
undoubtedly have plenty of cheap steel for the development 
of the industry of manufacturers, but in what particular 
directions are they proposing to develop ? 


New Markets. 


What I saw in my tour convinced me that 
so far as the lighter steel branches are concerned the outlook 
is very plain. Take razors. The call of the Government 
for these goods to an extent far outstripping anything 
makers were doing in pre-war days has resulted in the 
production of a machine-made article that not only meets 
the purpose of the Government at the moment, and in 
ample supply, but provides something with which British 
travellers can with confidence enter the vast new markets 
which will be thrown open to us by our Allies. The 
Germans fiourished in those markets because they offered 
the consumer a decent article at a low price. Now, as 
regards razors and many other forms of cutlery, we are 
prepared to do the same. Our manufacturers have come 
off the pedestal of their reputation as the producers only 
of high-priced goods warranted to have an everlasting 
life, and are ready to make the things required by the 
consumer. So in the heavier trades, a similar principle 
might prevail. Before the war a good deal of the 3,000,000 
tons of steel that the Labour Minister says we bought 
from Germany every year must have been in the shape 
of castings for mercantile shipbuilding. The Germans 
always did these things cheaper than we could. We shall 
presently require enormous quantities in the work of 
covering the heavy wastage of war, and with a full supply 
of good cheap steel we ought to be able to meet our own 
needs, at any rate, and thus regain valuable ground that 
we should never really have lost. Then, again, I notice 
that the cutlery and allied sections of the steel industry are 
launching out into new lines which a few years ago had 
not been thought about. All these introductions and many 
others will be necessary to the success of the machinery 
era which we are now entering. To be used to profit the 
machines will have to be kept going incessantly, always 
manufacturing something. The soundness of the con- 
tention is, of course, generally admitted in the heavier 
branches, and development along these lines should 
find employment after the war for every building in the 
district with all the machinery they contain, and all the 
steel that can be melted. We want to become thoroughly 
conversant with the requirements of the new markets 
we intend entering, and then ascertain what alterations 
would be necessary to adapt our surplus buildings and 
machinery to the manufacture of those things. These are 
the views held by progressive steel manufacturers, who 
see that the opportunities now presenting themselves 
must be grasped with a firm hand or lost. 


Steel and Copper Supplies. 


So far as I have been able to ascertain, users of 
copper here for general trade have heard nothing definite 
from the Government regarding their request for a certain 
margin of supplies being granted to them. This question 
affects chiefly makers of electro-plate, to whom the cutting 
off of this essential raw material was a very serious matter. 
From what can be gathered, however, it seems most 
probable that the Ministry of Munitions, whose hand has 
been placed heavily upon all copper supplies, will meet 
the makers half way, or thereabouts, in order that the 
industry may be kept on its feet all right. Otherwise 


there was nothing before most firms but closing down. 
Cutlery manufacturers have not evidently been even so 





successful, for they are very quiet about the result of | 
of activities in the shipbuilding industry. The recent 


deputations to London on the subject of freer supplies 
of steel for private export trade. But their case does 
not really appear to be as bad as that of the electro-platers. 
They are offered an almost unlimited supply of shell steel 
“discards,” which I notice, by the way, are being used 
experimentally in the manufacture of tin-plate in South 
Wales. These discards make excellent raw material 
for the rougher kinds of cutlery, and by careful experiments 
might also be found very serviceable in other directions. 
In addition the output of crucible furnaces is still un- 
touched. There is no embargo laid on that, except the 
certificates for export that have to be obtained for carbon 
steel, and the licences to manufacture for export that are 
necessary in the case of high-speed steel. On the whole 
question of exports the position really is that whilst the 
Government’s great anxiety is to see an ever-increasing 
output of war material—and to that extent it cannot 
actively encourage exports—it realises the importance 
of it, and is probably prepared to close its eyes to a good 
deal of the trade now in progress. 


Round the Works. 


Something has already been said rc garding new 
buildings, and to what use they will be put after the war, 
but there is no pause in that direction, except as neces- 
sitated every now and again by the difficulty in obtaining 
ample building materials and labour. The important 
steel works developments on the Sheffield-Rotherham 
boundary are being pushed on with, and there are other 
quite large schemes on hand. Operations at Temple- 
borough involve cutting across the site of some very fine 
Roman remains—a huge camp, with extensive barracks, 
bath houses, &e. Archzologists are unearthing as much 
as they possibly can, but it is obvious to the observer that 
a good deal of these relics of the past must be sacrificed 
to modern exigency. In the same neighbourhood— 
Blackburn Meadows—are the sewage works of the Sheffield 
Corporation, which reminds me that in this connection an 
interesting suggesti n has been made. It is to the effect 
that in order to make room for new works the site of the 
sewage works should be cleared in favour of a big scheme 
of industrial development. This idea includes the carry- 
ing of the sewage to the sea, but so far, of course, it is 
merely an academic discussion, and may probably advance 
no further. Nevertheless there is a need for land, though 
there are still odd pieces of vacant ground to be found in 
the east end of the city. The most hopeful thing in that 
direction is the plan adopted for extensions by some ot the 
large firms, viz., sweeping away small slum property called 
“ eottages.”” The same spirit prevails in the centre of the 
city, where most of the cutlery works are situated. These 
works have grown up in a patch-work manner, surrounded 
hy small poverty-stricken houses, many of which are 
tenanted by “little mesters»’’ The latter execute minor 
cutlery contracts for the regular firms, and are really out- 
workers on a larger scale than usual. Just now many of 
the cutlery firms are going in for extensions, and whilst I 
was standing chatting this week with a director of one of 
them he (the director) said, pointing to the rookeries sur- 
rounding his place, “ these all want coming down.”. As 
he said, one could see the day not very far distant when 
present methods in the cutlery traded woul give way to a 
complete and wholesome factory system. There is a 
steady growth in the use of electric furnaces, and new 
installations are being made every week. They greatly 
accelerate output, of course, but the strong position 
occupied by the crucible, which the smaller-sized electric 
furnaces are intended to supersede, will not easily be 
carried by the newcomers. Speaking generally the output 
of Sheffield steel and products continues to expand. Most 
of it goes for war purposes direct, but large quantities of 
small tools, files, drills and shovels are on hand, and the 
push in mercantile shipbuilding is calling for a good deal 
in the way of heavy castings. Boilers and hydraulic 
presses are still showing activity, and a fair amount of 
tramway and railway stecl is being made, though nothing 
near the normal requirements. A considerable amount of 
interest is felt in colliery circles here by the finding of coal 
at Bilsthorpe, where the Stanton Ironworks Company is 
carrying out operations. The seam is said to be between 
5ft. and 6ft. thick. From all appearances the extreme 
difficulty of obtaining a sufficient number of carters in the 
Sheffield district is about to be solved. For light work 
women made their appearance some time ago, but they 
are now coming out as coai carters. After that anything 
is possible. 


Iron, Steel, and Coal. 


With the present Government restrictions on 
iron, ore and steel, there is seldom much change to note in 
these markets, but evidences are not lacking of freer 
supplies and hematite ironand common irons, suchas Derby- 
shire, are moving fairly freely. Billets, as indicated else- 
where, can hardly be said to be available, except for 
munitions, but the prediction made some time ago that there 
need be no fear in the future of any failure of steel supplies 
is proving to be correct. The Government can get all 
required. The steam coal market is very firm and active. 
There are plenty of large steams, but nuts are in rather 
small supply, and the demand for slacks is strong. The 
irregular working of traffic and the shortage of empty 
wagons are hindering outputs. Shipments to neutrals 
are very moderate. Best South Yorkshire hards are 
quoted 17s. 9d. to 18s. 3d.; Derbyshire, 16s. 9d. to 17s. 3d.; 
seconds, 16s. 6d. to 16s. 9d. ; and cobbles, 16s. 6d. to 17s. 
Coke is very firm, with supply well under demand, and 
house coals axe more difficult to obtain than ever. 








SCOTLAND. 
(From our own Correspondent.) 
Trade Outlook. 


ALL-RoUND strength still characterises the 
different departments of the steel, iron, and allied trades, 
and indications point to a continuance of present con- 
ditions for a considerable period. Supplies of all kinds 
of material are far below requirements, despite large addi- 
tions to plants, and many of the works are full up with 





orders for at least six months. There is no cessation 


new placements on behalf of the Ship Controller will 
impose a further tax on the resources of the various yards 
in the Clyde district. Markets are very firm generally. 


Tube Workers’ Wages. 


Tube workers in the West of Scotland have been 
granted the following increases in wages :—A war bonus of 
3s. per week to men of 18 years of age and upwards, and 
ls. 6d. per week to lads under 18 years. The increase 
to date from January 20th. This increase is the result 
of a mutual agreement between employers and workers, 
confirmed by Sir Thomas Munro as Board of Trade 
arbitrator. The firms affected are Stewarts and Lloyds 
and the Scottish Tube Company. 


Pig Iron. 


There is no change of importance in the Scotch 
pig iron trade. The pressure on the productive capacity 
of the furnaces is as strong as ever, especially in the case 
of hematite. Prices are unchanged either for home or 
export. Pig iron warrant stocks now amount to 4305 tons, 
compared with 5338 tons at the end of 1916, and 116,098 
tons at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; 
Clyde, Summerlee, Calder, and Langloan, Nos. 1, 130s.; 
Nos. 3, 125s.; Gartsherrie, No. 1, 13ls. 6d.; No. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 4d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


Conditions at the various steel works are as 
active as ever. The demand is still chiefly for shell bars, 
but the capacity of the works is likely to be further strained 
by the call for material in connection with the new mercan- 
tile tonnage recently ordered. Practically nothing is now 
being done outside of Government work, and ordinary 
consumers have to be content with material left over or 
rejected. Export prices are as follows :—Steel angles, 
£14 15s.; ship plates, £14 12s. 6d. to £14 15s.; boiler plates, 
£15 15s., all per ton net, f.o.b. Glasgow. The demand 
for black sheets, particularly of the heavier gauges, is 
unabated, and it is now almost impossible to secure 
delivery for ordinary purposes. The price, however, is 
unchanged at £18 5s. to £18 10s. per ton, f.o.b. at Glasgow. 
Business in galvanised products is entirely confined to 
Government requirements. In the malleable iron trade 
the steel department is working wholly on war orders, 
but a moderate general business is being done in the iron 
section. ‘‘ Crown” quality iron bars are quoted £14 10s. 
to £14 12s. 6d. per ton net for export, and mild steel 
bars about £17 per ton for basic sizes. Machinery 
makers generally have plenty of good work, but in most 
cases are quite unable to undertake anything outside of 
war business. 


Wages in the Iron Trade. 


The following intimation has been made to the 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation Board by Mr. John M. MacLeod, C.A., 
Glasgow :—On examination of the employers’ books for 
November and December, 1916, the average selling price 
brought out is £13 18s. 9.1]d. per ton. This means an 
increase of 5 per cent. in the wages of the workmen. 


Coal. ; 


Scotch coal markets, especially for export, continue 
quiet, and meanwhile there is little appearance of an 
immediate improvement. Sales on home account are 
still large and increasing. In the West of Scotland 
district the local industrial demand is fully maintained, 
and household qualities are also in good request. Ell 
coals are quoted f.o.b. at Glasgow, 19s. to 23s.; splints, 
22s. to 3ls.; navigation, 30s. to 3ls.; steam coal, 18s. 
to 24s.; treble nuts, 24s.; doubles, 22s.; singles, 20s. 
per ton. The Fifeshire collieries are disposing of the bulk 
of their surface coal to local consumers. First-class 
screened navigation coal is quoted, f.o.b. at Methil or 
Burntisland, 30s. to 33s.; unscreened, 24s. 6d. to 26s. 6d.; 
first-class steams, 27s. to 28s.; third-class steams, 20s. 
perton. The position in the Lothians is more satisfactory. 
Tonnage is coming along fairly well, and collieries are 
doing a good all-round turnover. Best steams, f.o.b. 
Leith, 26s.; secondary qualities, 24s. 6d. per ton. The 
aggregate shipment from Scottish ports during the past 
week amounted to 152,561 tons, compared with 149,839 in 
the preceding week, and 185,413 tons in the corresponding 
week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Quiet conditions generally have been the 
leading characteristic of the trade during the past week, 
though certain events have not been without interest and 
importance. Notwithstanding that reports had been 
current that there was no intention on the part of the 
authorities to increase the freight rates to limitation ports, 
the first news to hand on Monday morning was a notifi- 
cation that as a provisional measure, and in order to meet 
the cost of war risk insurance on neutral vessels, alterations 
had been made in the limitation scheme so far as neutral 
vessels only were concerned, by which the rates of freight 
to French Channel and Atlantic ports. were increased by 
20 per cent., and the rates for French and Italian Mediter- 
ranean ports were advanced by 50 percent. These advances 
came into immediate operation. For the purpose of 
comparison we give the rates existing for some*of the ports 
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up to Monday last, and the effect of the 50 per cent. 
increase :— 


Mediterrancan. 
Old rate. New rate. 
Marseilles 58s. 6d. 87s. 94. 
a s 89s. 3d. 
Naples .. 578, 6d. 86s, 3d. 
Algiers .. 48s. 6d. 72s. 9d. 


In the case of the bay and coasting trade, to add on 
the 20 per cent. increase to the rates formerly in force 
will mean fractional ealeulations, and the probability 
is that for simplicity the course will be adopted in the 
trade of adding 20 per cent. to the gross freight. Dis- 
carding fractions, however. the old and the new rates 
will be as follows, to name a few ports :-— 


Bay and Coasting. 
Old rate. 


Rouen . .. 24s. 6d. 29s, Ad. 
Calais . -. 26s. 6d. 31s. 94d. 
Bordeaux .. 34s. Od, 40s. 93d. 
Boulogne -. 2a. 6d. 30s. 7d. 
Bayonne Vt. tone  o | 

The immediate effect of the advance in the limitation 


port rates is to drive up the rates for unscheduled ports. 


Combing-out Miners. 


The decision of the Government last week-end 
to release certain classes of men at the collieries for 
military service has aroused a good deal of protest, and 
on Tuesday it became known that as the result of an 
interview between a deputation of the miners’ Executive 
and officials of the Home-oftice, the work of the colliery 
recruiting courts has been suspended until the Executive 
of the Miners’ Federation of Great Britain had had an 
opportunity of considering the new combing-out policy. 
The men at the pits whose temporary exemptions from 
military service was cancelled by the Government order 
were those men who entered the mining industry after 
August 14th, 1915, and all unskilled surface workers, and 
the question of continuing the exemption of men who had 
persistently worked short time without reasonable cause 
was to be considered by the colliery recruiting courts. 


Pitwood Suppvies. 


The increasing difficulty in securing adequate 
supplies of imported mining timber and the advancing 
costs have recently induced a committee of coalowners 
to go very seriously into the question of providing for 
the future, and therefore the question of home-grown 
timber has received attention. This committee has come 
to the conclusion that the best way of dealing with the 
matter is to form an association of colliery owners to 
arrange for the purchase, supply, and distribution of 
pitwood to the members. The association, it is proposed, 
would arrange for the purchase of home-grown timber in 
bulk, either through the Home-office, the Home-grown 
Timber Committee, or otherwise. It is thought that this 
action would prevent undue competition amongst the 
colliery owners when buying timber, and would assist 
in regulating prices, and further, the question of railway 
freights for the carrying of timber could be dealt with. 
The Committee has asked colliery companies which are 
prepared to fall in with the scheme to sign a form of under- 
taking to be returned to the secretary of the Monmouth- 
shire and South Wales Coalowners’ Association not later 
than February 8th, on which date a meeting of those who 
determine to join the association will be held. During 
the war Messrs. Lysberg, Limited, and T. P. Thomas and 
Co., acting on behalf of a committee, have been carrying 
out arrangements for importing and supplying Admiralty 
collieries, and this will be continued as far as possible in 
the future. As a matter of fact, a good deal of home-grown 
timber is already being used in mines, and the price is 
practically equal to that of imported supplies, which are 
now quoted on the open market at £3 per.ton. Local 
firms in the pitwood and pitprop trade long ago saw the 
advantage of purchasing home-grown timbers, and large 
tracks of wooded land in the adjoining counties have been 
already bought up, and the timber is being cut. The 
coalowners themselves are rather late in adopting a 
similar course. 


Current Business. 


There has been a fair amount of working at the 
pits, but the accumulation of stocks has impeded things 
generally, and quite disorganised values, which are 
very erratic. Spot orders being few there has been more 
competition for them. Ordinary second Admiralties have 
ruled about 27s. to 27s. 6d., and best drys about the same 
prices, while ordinary drys have been sold at 24s. Mon- 
mouthshires have been easy, leading qualities being obtain- 
able at 26s., and ordinary Eastern Valleys at 24s. to 
25s. The inquiry for bituminous qualities has been equally 
slow, and 25s. has been the very outside figure for No. 2 
Rhondda large. Small coals have been more difficult 
to~place even than-large. Nominatly best bunkers have 
been on the basis of 17s. to 18s., with seconds 16s. to 17s., 
and cargo sorts about 10s. to 15s.; but these prices could 
he improved upon by buyers taking a fairly large quantity. 
Patent fuel has been bare of inquiry, but pitwood keeps 
firm at 59s. to 60s. for any sizes. The members of the 
Cardiff and Bristol Channel Pitwood Importers’ Associa- 
tion have decided that as from February Ist, all sales 
of pitwood will be subject to payment by net cash at 
14 days from date of delivery, as against 30 days previously. 
Pitwood is thus brought into line with the conditions 
ruling in the coal trade. 

LATER. 


So far as actual dealings on the coal market 
are concerned no improvement can be recorded, and the 
tone remains quiet and easy for spot loading. Values 
are not appreciably lower for either large or small descrip- 
tions, and many colliery owners, however pressed they 
may be to secure clearance of ‘stocks, in order to keep 
collieries working, decline to reduce their prices further, 
their contention being that in many cases they are already 
down practically to working costs. The main feature 
is the continued rise in outward freight rates for un- 
scheduled ports, as the result of the increase in the limita- 
tion rates for neutral vessels. The advance is so serious 


that the opinion prevails that the next step on the part 





of the authorities will be to limit the rates for all British 
ports in the Mediterranean, and probably for Portuguese 
destinations. Gibraltar has already been fixed at 72s. 6d., 
and 75s. is now on offer as compared with 55s. a week ago. 
It is also impossible to get tonnage for Lisbon under 
75s. Such rates as these neutralise the value of the 
increase in the limitation scale. 


Miners’ Wages. 


The Executive Committee of the South Wales 
Miners’ Federation, at a meeting on Wednesday, received 
a report from the Wages Committee, and as a result it 
was decided not to apply on this occasion for a variation 
of the general wage rate. Whether the coalowners will 
put forward an application for a reduction is not yet 
known, but the result of the audit of the average selling 
prices for the quarter ended December last shows a 
reduction of 5d. per ton. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 27s. to 27s. 6d.; ordinaries, 
26s. to 27s.; best drys, 27s. to 27s. 6d.; ordinary drys, 
24s. to 25s.; best bunker smalls, 17s. to 18s.; best 
ordinaries, 16s. to 17s.: cargo smalls, 13s. to 15s.; inferiors, 
10s. to 13s.; best Monmouthshire black vein large, 26s. 
to 27s.: ordinary Western Valleys, 25s. to 27s.; best 
Eastern Valleys, 26s. to 27s.; seconds Eastern Valleys, 
24s. to 25s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 27s. to 28s.; smalls, 17s. to 19s.; No. 2 
Rhondda large, 24s. to 25s.; through, 19s. to 20s.: smalls, 
lis. to 17s. Patent fuel, 35s. to 37s. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; 
furnace, 50s. to 52s. fd. Pitwood, ex ship, 59s. to 60s, 


Newport. 


Shipments have been fairly good, but the tone 
of the market is easier than last week. Prices are very 
irregular. Smalls are also weak. Approximate values :— 
Steam coal : Best Newport Black Vein, large, 26s. to 27s.; 
Western Valleys, 25s. to 27s.: best Eastern Valleys, 
26s. to 27s.; other sorts, 24s. to 25s.: best smalls, 17s. 
to 18s.: seconds, 15s. to 17s. Bituminous coals: Best 
house, 25s. 6d. to 26s. 6d. : seconds, 24s. 6d. to 25s. 6d. 
Patent. fuel, 35s. to 36s. Pitwood, ex ship, 59s. to 60s. 


Swansea. 

Large anthracite coals are weak, and there is 
barely any demand on the market, but machine-made 
descriptions are comparatively steady. Rubbly culm is 
very slow to move off, but there is a moderately good 
inquiry for duff. Approximate prices :—Anthracite : 
Best malting large, 28s. to 80s.; second malting large, 
26s. to 27s.; Big Vein large, 22s. to 24s.; Red Vein large, 
21s. to 24s.; machine made cobbles, 34s. to 36s.; French 
nuts, 33s. to 36s.; stove nuts, 33s. to 35s.; beans, 23s. 6d. 
to 24s. 6d.; machine made large peas, 20s. to 22s.;  rubbly 
culm, 9s. 6d. to 10s. 6d.; duff, 6s. 6d. to 7s. Steam coal : 
Best large, 27s. to 28s.; seconds, 25s. to 26s.; bunkers, 
18s. to 20s.; smalls, lls. to 15s. Bituminous coal : 
No. 3 Rhondda large, 27s. to 29s.: through and through, 
22s. 6d. to 24s. 6d.; smalls, 18s. to 20s. Patent fuel, 
34s. to 35s. 


Tin-plates, &c. 


The local iron and steel trades present no changes, 
work heing very active all round. Things, however, 
are very quiet in the tin-plate trade, and the restriction 
making it compulsory to secure permits for all purchases 
of tin-plates is affecting business considerably. The 
continued withdrawal of men adds materially to the difti- 
culty of makers to know what to quote for supplies forward. 
Prices are very largely nominal in character at about 
28s. to 30s. for I.C., 14 20 112, for Class A work. 
In order to obviate the difficulty existing as regards 
labour, work at some establishments being full time and 
others irregular, the suggestion has been put forward to 
the Tin-plate Owners’ Association that a scheme should be 
considered by means of which all available labour might 
be pooled, so that when one works with a full supply 
of material finds a scarcity of labour, men who are not 
fully employed in an adjacent establishment might 
be transferred. Quotations: Block tin, £192 15s. per ton 
cash; £193 15s. per ton three months ; copper, £132 per 
ton cash; £128 per ton three months. Lead: English, 
£32 5s. per ton; Spanish, £30 10s. per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 17th. 


Tue volume of railroad traffic in the United States has reached 
such proportions that it cannot be handled in its entirety, and 
in consequence embargoes in one place or another are of almost 
daily occurrence. For this reason deliveries of steel cannot 
be made, because of unexpected inability of the roads to handle 
the freight. One difficulty is that consignees neglect to unload 
cars promptly, and many thousands of cars are in that way kept 
idle. New Canadian plant is to be erected at Niagara Falls. 
Orders for steel products, cars, and locomotives from both 
foreign and domestic sources continue to pile up. During 
December the United States Steel Corporation increased its 
business by over 500,000 tons. Recent inquiries from France 
reach nearly 100,000 tons for pig iron, largely Bessemer. 
The pig iron market is in an uncertain condition owing to freight 
embargoes, but a few furnaces which blew out a few weeks ago 
have resumed. The smaller consumers of mill products at 
home will shortly be in the market for additional supplies for 
early summer delivery, but it is uncertain how far their neces- 
sities can be met. The industries of this country are becoming 
less and less dependent upon war orders. The total production 
of war material has not amounted to 3 per cent. of the domestic 
trade during the past year. Peace when it comes will add heavily 
to the demand for raw cotton and numerous other articles for 
export. Of course, the expansion of capacity so often referred 
to is being pushed with all possible speed. This factor is very 
important. But, measuring the probable export demand with 
domestic requirements the partial cessation of that former 
demand will not materially affect domestic conditions. American 
railroads are still hurrying in orders for rolling stock and motive 
power. Copper has declined to 26 cents, largely under peace 





rumours, and an assured continuance of hostilities will probably 
result in moderate advances. Copper prices will be determined 
not so much by demand and supply as by anticipated conditions 
which will affect future demand. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya Instrrvtion oF Great Brrrar.—Albemarle-street. 
Piccadilly, W. ‘* Experimental Phonetics and its Utility to 
the Linguist ’’ (Illustrated), by Daniel Jones. 5.30 p.m. 

Roya. Instirution or GREAT Briratn.—Albemarle-street, 
Piceadilly, W. The Friday evening discourse: ‘‘ The Supply 
of Gaseous Energy” (Experimental), by Charles Carpenter, D.Sc., 
M. Inst. CLE. 5.30 p.m, 

Lonpon Scuvot or Economics aNp PoLrricaL ScrENCE 
(University oF Lonpon).—Clare Market, Portugal-street. 
Kingsway, W.C. “Oils and Fats in the British Empire,” by 
Mr. Arthur Steel-Maitland. 5 p.m. 


MONDAY, FEBRUARY 5rn. 


or Arts.-John-street, Adelphi, W.C. 
“The History and Practice of Town 
by Professor A. Beresford 





Royat Society 
Cantor Lecture L1.: 
Planning and Civie Architecture,” 
Pite. 4,30 p.m. 

TUESDAY, FEBRUARY 

Tur INstrrvrron oF Civir. ENGINNERS.—-Great George-street. 
Westminster, S.W. Paper “The Main Drainage System of 
London,” by George William Humphreys, M. Inst. CLE, 
5.30 p.m. 

Tue Ronteen Sociery.—TInstitution of Electrical Engineers, 
Victoria Ombankment, W.C. Paper ‘“‘ Some Properties and 
Applications of Selenium,” by E. E. Fournier d’Albe, D.Se. 
8.15 p.m. 


Orn. 


THURSDAY, FEBRUARY 8ru. 

Tae Orticat Soctrry.—Rooms of the Chemical Society, 
Burlington House, Piccadilly. ‘‘ More Notes on Glass Grinding 
and Polishing,"’ by Mr. James W. French, B.Sc. 8 p.m. 
ENGINEERS.——Victorin 


Tue Instirvrion or ELrecrrican 
Embankment, London, W.C. “ Frequency Changers,’ by 
R. Townend, & p.m. 


WEDNESDAY, FEBRUARY l4ru. 
Tue LystrrvTion OF AUTOMOBILE ENGINEERS.—Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. Paper on 
“ Hydraulic Transm ission,’’ by Mr. F. L. Martineau. 8 p.m. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 
ORDERS 
For the week by Lieut.-Col. C. B, Clay, V.D., Commanding. 
Officer for the Week.-—Platoon Commander C. H. C. Bond. 
Next jor Duty._-Platoon Commander L. C. Hughes Hallett. 
Monday, February 5th.—Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.30 to 8. 
Tuesday, February ¢th.—A volunteer fatigue party is required 
to assist the Quartermaster. 


Wednesday, February 7th.—Instructional Class, 6.15. Platoon 
Drill, Platoon No. 1. 
Thursday, February 8th.-Platoon Drill, Platoon No. 7. 


ry : 

Ambulance Class by M.O., 6.30. 

Friday, February 9th.—Technical for Platoon No. 10, Regency - 
street. Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.30 to 8.30. 

Saturday, February 10th.—N.C.O.’s Class, 2.30, under Com- 
pany Commander Fleming. 

Sunday, February 11th.—Entrenching at Otford. Parade 
Victoria (South-Eastern and Chatham: Railway Booking office) 
8.45 a.m. Uniform, haversacks, water bottles. Mid-day ration 
to be carried. Railway vouchers will be provided. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—-Unless otherwise indicated, all drills, &c., will take 
place at Headquarters. 

Appointments.—Corporal C. W. Smith to be Section Com- 
mander of No. 1 Section; Sapper H. G. Wood to be Corporal, 
both in No. 3 Company. Dated January 19th, 1917. The 
appointment of Section Commander P. F. Allen is cancelled 
at his own request. 

By order, 
Macreop YRARSLEY, 


February 3rd, 1917. Adjutant. 








TYPE-READING FOR THE BLInp.-At the meeting of the 
Réntgen Society on Tuesday next, February 6th, Dr. Fournier 
d’Albe, Physicist to the Board of Inventions and Research, ix 
to demonstrate his type-reading optophone, by which blind 
persons are enabled to read ordinary letterpress by ear, This 
is done by audible telephone currents, produced by intermittent 
light of various musical frequencies. The printed sheet is 
passed over a slab with an aperture, upon which a horizontal 
beam of light is projected from an illuminated siren disc, and 
by means of a set of selenium bridges exposed to light reflected 
from the type, sounds which vary with the shape of each letter 
are produced and carried into a telephone. ‘The inventor states 
that the alphabet can be learned in three or four days, and with 
practice a speed of 25 or more words read per minute can be 
acquired. Dr. Fournier d’Albe also proposes to show other 
properties and applications of selenium, including its direct 
action in which one lamp is made to light another without a 
relay. The meeting will be held in the Institution of Electrical 
Engineers on Tuesday next at 8.15 p.m. Visitors interested 
in the subject will be weleomed on this occasion. 


THe InstirveTIon oF Locomotive ENGrNerrs.--The sixth 
annual general meeting of the Institution of Locomotive Engi- 
neers was held at Caxton Hall, Westminster, on January 27th, 
1917, the retiring President, Mr. R. E. L. Maunsell, M.A 
M.I.M.E., chief mechanical engineer, South-Eastern and Chat- 
ham Railway, taking the chair at 3 p.m. Amongst those 
present were Messrs. H. Kelway-Bamber, M.V.O., W. A. Lelean, 
and ©. A, Suffield, vice-presidents. The President, in opening 
the meeting, referred to the death of late vice-president R. H. 
Burnett, in whom the Institution had lost a valuable and sincere 
friend. ‘The awards for the most meritorious papers read 
during the 1916 session were announced, the first being the gift. 
of Mr. A. R. Bennett, M.I.E.E., vice-president, and awarded to 
Mr. Smith Mannering, chief boiler inspector, London, Brighton 
and South Coast Railway, for a valuable contribution, entitled 
‘ Locomotive Fire-boxes.”” Mr. C. F. Dendy Marshall, M.A., 
received the second award, being the Institution’s gift, for his 
paper on ‘‘ The Dendy Marshall Four-cylinder System of Loco- 
motives.” A special prize, the gift of the retiring President, 
was awarded to the graduate member, Mr. V. G. E. Barnes, 
locomotive department, London and South-Western Railway, 
Eastleigh, for an excellent paper on ‘‘ Locomotive Smoke-boxes 
and Fittings.’’ Unfortunately, the president-elect, Mr. A. D. 
Jones, M.1.M.E., outdoor locomotive superintendent, South- 
Jastern and Chatham Railway, was prevented at the last 
moment from attending to give his address on “‘ The Running 
Department,” which in his absence was read by the Secretary. 








Fer. 2, 1917 


THE ENGINEER 


121 








BRITISH PATENT SPECIFICATIONS. 


When an i is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ia not illustrated the Specification és 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end ofthe abridgment is the date of the acceptance of 
the complete Specification. 





INTERNAL COMBUSTION ENGINES. 


102,804 (12,978 of 1916). September 3rd, 1916.—-O1m, Heatine 
Apparatus For Dirset Encrnes, Bertram E. D. Kilburn, 
Thancery-lane Station Chambers, High Holborn, London 
(a communication from abroad from Sulzer Fréres, Société 
Anonyme, Winterthur). 

According to this invention, the heated fuel is circulated in 

a closed system of pipes of comparatively large capacity, from 

which only the part for combustion is supplied by a branch pipe 

to the high-pressure pump and from this to the engine. The 
quantity of fuel in excess does not pass through the pump. 

For this reason the improvement may be applied without any 

change of the delivery pump to existing engines and the work of 

the pump will not be increased. The circulation in the closed 
pipe system may be brought about either automatically or 
separately by a pump. In the illustration B is the engine 
exhaust pipe, C is the fuel valve which is supplied with oil by 
the pump D. ‘The fuel passes from the storage tank E into the 
pipe F, in which a large quantity of fuel is maintained in circula- 

tion by means of a pump G. To the pipe F is connected a 

pipe H the end of which is open to the air and also a heating 
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coil T which is heated by the exhaust from the engine. A portion 
of the fuel passes through a pipe M to the pump D, and thence 
through a small pipe to the valve C and engine cylinder, whilst 
the excess oil returns to the circulating pipe F in which is a 
throttle N. For starting the engine, assuming that the driving 
fuel is too viscous in its cold state, a separate fuel of more fluid 
nature is supplied from a tank O. *This fuel is supplied to the 
pipe F and passes through the heating coil I and pump G. 
From the latter a portion of this fuel is delivered by the pump D 
to the fuel valve C, whilst the remainder returns past the 
throttle N into the pipe F and therefore into the circulation. 
After running for a certain time the pipe F as well as the pump G 
will become heated to such an extent that a free flow of the 
viscous fuel from the tank E is ensured. At this moment the 
supply of lighter fuel is stopped and the circulation pipe F is 
connected to the tank E, when the engine begins to run directly 
on the heavier fuel.—December 28th, 1916. 


TURBINE MACHINERY. 
14,596. October 15th, 1915.—Srram Toursrnes, Henry Lewis 
Guy, Trevethin, Albany-road, Victoria Park, Manchester. 
This invention is for an axial flow steam turbine of the kind 
in which the steam leaving a row of moving blades in the low- 
pressure part of the turbine is divided into two annular portions 
and is so constructed that the outer portion of the steam flows 
through an annular steam chamber and then through stationary 
and moving blades to the exhaust, while the inner portion 
flows in substantially the same direction through stationary and 
moving blades and then outwardly to the exhaust through a 
number of passages in the annular steam chamber. Figs. | and 2 
are sectional views of the low-pressure stages and Figs. 2 and 4 
are enlarged sections of details. A is the exhaust casing and 
B the outlet. Mounted on dises C D on the shaft are rows of 
moving blades FE F between which is a row of stationary guide 





blades G. The steam leaving the blades F is divided into two 
annular portions by a circumferential wall H forming part of 
the stationary diaphragm J which has guide blades K, L. 
A disc M on the shaft carries a row of moving blades, through 
which the steam passing through the stationary guide blades 
L. flows. An annular steam chamber N supported in the 
exhaust casing by a diaphragm O conducts the outer portion of 
steam leaving the moving blades F to a row of stationary blades 
P secured in the end of the steam chamber M.A row of moving 
blades Q attached to a dise R mounted on the shaft co-operates 
with the stationary guide blades P and receives the steam leaving 
the stationary blades. Transverse passages S are contrived in 
the annular steam chamber through which the steam leaving the 





moving blades T passes outwardly into the exhaust casing.— 
January 4th, 1917. : 


DYNAMOS AND MOTORS. 


102,845 (2283 of 1916). February 15th, 1916.—-DyNnamos> 
The M. L. eto Syndicate, Limited, and another, 
Carlton Works, Coventry. 

This invention comprises a dynamo for the generation of low 
tension current for lighting or lighting and starting purposes, 
and high tension current for ignition purposes on motor vehicles. 
Figs. 1 and 2 show the machine in section, Fig. 3 ry diagram 
of connections, The field winding A is surrounded by another 
winding B acting as a secondary of a high-tension magneto 
system. Mechanism is provided for interrupting the field 
winding and is rotated synchronously with the engine. It 
consists of the contact C and the movable contact D, the latter 
being mounted on a spring arm E actuated by the cam F on the 
wheel G. .To avoid interference with the sparking by that 
magneto motive force of the armature which opposes the magneto 
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motive force of the field winding, a magnetic shunt is provided 
between each side of the pole piece K and the side of the yoke L. 
This ensures sufficient flux under all conditions in the core M of 
the field winding to produce effective sparking. The flux due 
to the opposing magneto motive force of the armature may then 
assist in the production of the spark in that it augments the flux 
change in the core M when the field winding is interrupted. 
The core M is laminated and formed integrally with a laminated 
portion of the frame. The pole piece K is secured to the main 
portion of the frame by bolts N and the leakage paths are filled 
with blocks of non-magnetic material. Any suitable cut-in 
and cut-out device is arranged at P to prevent discharge of the 
battery through the armature J, and a switch is provided at R.— 
January 4th, 1917. 


PUMPING AND BLOWING MACHINERY. 


17,042. December 3rd, 1915.-Bucker PiuNcER Pumps, 
Walter J. Grimshaw. 1, Saint Floras-road, Littlehampton, 
and another. 

This is a double-action pump in which two plungers are 
coupled together and work within a cylinder. Each of the 
buckets or pistons has a valve adapted to open outwardly, the 
movement of the leading or forward bucket serving to close its 
valve and simultaneously open the valve in the other bucket. 
The two buckets are connected to each other by a rod in such 


; 
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a manner that they deliver the water or liquid to delivery outlets 
at either end of the stroke, whilst the valves which are situated 
on the outer sides of the buckets may be mounted at the 
extremities of a spindle extending from one bucket to the 
other. In the arrangement shown the spindle E carrying the 
valves F, G, which open outwardly and close inwardly, is mounted 
to slide through the hollow rod H connecting the pistona.— 
January 3rd, 1917. 


TRANSMISSION OF POWER. 


102,758 (1652 of 1916). February 3rd, 1916.—Hypravtic 
AccuMULATORS, Eugene Schneider, 42, Rue d’Anjou, Paris, 
and le Creusot. 

This invention is for an automatic apparatus for regulating 
the delivery of a pump to a hydraulic accumulator, means 
being provided for opening the suction valve during a variable 
fraction of the delivery stroke of the pump piston according to 
the position of the accumulator weight, whereby the portion of 
the delivery stroke during which the pump ceases to deliver into 
the accumulator is caused to vary as a function of the position 
of the weight in its travel. The regulating apparatus comprises 
a known meehanism for interconnecting the movements of the 
piston and a part such as the lever H, which, during a variable 
fraction of the delivery stroke, constitutes an abutment for 





opening the suction valve D. In the example shown, the 
connection between the piston and the lever Ei is effected by 
a jointed rod G and a lever F, which latter ix formed with an 
extension X for receiving a variable point of support according 
to the fraction of the duration of the delivery st vole during which 
it is desired to keep the suction valve D open. The position of 
the point of support J of the lever F is determined automatically 
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by the position of the accumulator weight R. This point of 
support is provided by an anti-friction roller Y bearing on a 
cam K on a shaft L which is actuated by the movements of the 
weight. This actuation is shown as being effected by a grooved 
pulley M fixed on the shaft L on which a rope N is wound with 
one or more dead turns, carrying at one end a counterweight P, 
whilst its other end, after passing over guide pulleys, is attached 
to the top of the accumulator weight K.—December 28th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


16,680. November 25th 1915.—Screw Tureap Mime 
Macuine, George Richards, 5, Grovers’ Hall-court, Poultry, 
London, and another. 

This is a method and means of milling screw threads on 
stationary objects. The hob has two rotative motions, one 
round its own axis and the other about the axis of the work. 
Fig. 1 shows a machine engaged in milling threads on a tubular 
bend ; Fig. 2 being an end view, and Fig. 3 a plan of the same. 
A is a spindle which supports ana rotates the hob B. The 
spindle is mounted in a trunnion C which is free to oscillate in 
the plate D with the object of bringing the hob to a suitable 
position relatively to the tube E ; and by the same motion of the 
trunnion the hob is moved to the required extent to form the 
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thread on any particular size of tube.. Fast upon the spindle is 
a pinion F, which gears with the pinion G; the latter being 
mounted to rotate freely on a stud which is fixed in the trunnion. 
The stud also carries a toothed wheel H, which is fast upon the 
pinion G, and meshes with the toothed wheel J ; the latter being 
stationary on the bracket K. The trunnion C is also furnidfied 
with a toothed wheel L, and the trunnion can be ‘oscillated by 
the rotation of the pinion M on the shaft N. The shaft is keyed 
or attached to the bevel wheel O and rotates in the bracket K. 
The differential gear shown is of the usual construction, and is 
driven from the shaft P—Ffig. 3. By means of the combination 
of gear trains shown the cutting teeth of the hob are caused to 
move in a direction opposite to that of the plate D.—December 
27th, 1916. 
16,715. November 26th, 1915.—PNnreumatic RIvVETER, 
Walter Flower, Eclipse Works, Wimborne, Dorset. 
This invention consists in the combination of a hammer of the 
double piston type in which one piston is reciprocated by a 
rotating shaft, and actuates the other with a workpiece holder 
of the rotary type driven by the machine, which 1s furnished 
with a plunger for centering the workpiece. The inventor 
employs two mutually disconnected pistons placed one above 
the other in the same cylinder with an air space intervening. 
One of these pistons is reciprocated by a constantly driven crank, 
and the other, which carries the hamwer head, is free except for 
the action of the compressed air upon it, for the outward or 
working stroke, whilst the return, or non-working stroke, is 
brought about by atmospheric pressure on the lower side, and 
vacuum on the upper side of the piston caused by the up-stroke 
of the upper piston. The hammer shown in the illustrations is 
specially adapted for riveting the base plates of shells, and for 
this object the table O can be swung on a pivot P in the rotatable 
holder N. This can be secured at any desired height or radial 
position on the column. ‘The piston G reciprocates in the upper 
end of the cylinder above the other pisten U, which carries the 
hammer V, the nose of which projects below the sleeve when 
striking a blow. Adjacent to the nose of the hammer is the 
spring controlied plunger W, which rests upon the shell and holds 
it whilst the hammer is working. A lever X is shown by which 
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the bracket N can be tightened and loosened on the column. 
This lever fits the threaded end of a bolt passed across the 
bracket, and, by movement in one direction, compresses the 
bracket, whilst reverse movement rel comp After 
the shell is in place it is pushed under the hammer and the spring 
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plunger and there clamped. The machine is started, and the 
hammer strikes rapid blows as the shell revolves. After the 
first revolution of the shell the lever Y is moved and will shift 
the socket O, and thus move the shell in relation to the hammer 
V,, so that the blows fa]! in a smaller circle and complete the joint. 
—December 27th, 1916. 


MISCELLANEOUS. 


102,631 (478 of 1916). January llth, 1916.—GrinpING 
, Macuixe, Thomas Breakell, Brassington Hall, Wirksworth. 

This invention is for a mushroom type dise mill, the crushing 
being done by the face of the disc. The latter is given a gyratory 
motion by the co-operation of a controlling ring acting on the 
edge of the disc, and a universal movable joint through which 
the dise is positively driven. The illustration shows one form 
of mill with fixed and moving discs, and a separate ring for con- 
trolling their motion. Im the casing A are the grinding members 
BC. The latter is attached to a shaft D which is revolved 
through a flexible joint E, thus allowing the dise C to move 
within certain limits in any direction at varying angles in relation 
to the dise B. The joint may comprise a ball F forming the end 
of the shaft, having a transverse pin G working in a slot H in a 
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sleeve driven by gearing J. The ball works in a bearing K 
placed centrally in relation to the disc, and perpendicular to the 
same. Fixed to the inside periphery of the casing is a ring L, 
against which the edge of the movable dise C rolls as it is revolved 
on its axis. On applying motion to the dise C through the shaft 
E its edge is pressed outward by centrifugal action against the 
ring L, the consequence being that while being positively re- 
volved on its own axis, it gyrates round the ring in the opposite 
direction. The material to be ground is fed in through an open- 
ing M, and delivered circumferentially all round. A suitable 
delivery spout N is supplied for leading it away from the casing. 
—December 21st, 1916. 


102,756 (1264 of 1916). January 26th, 1916.—CuLTIvaTors 
Frederick J. Brougham, 10, New-court, Lincoln’s Inn, 
London (a communication from the Universal Rotary 
Plough Company, Limited, Zurich). 

This invention relates to the blade drums of agricultural land 
cultivators which are mechanically rotated in the same direction 
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as the travelling wheels of the machine. The blade carriers C, 
which can move back in opposition to the action of springs up 








-| the stop for the corresponding blade carrier. The blade drum 
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axle A of the drum instead of on shafts parallel to the axle. In 
Figs. 1 and 2 the blade carrier stars lie side by side in staggered 
relationship with each other. Each of the blade carriers is 
connected with a pin G, which projects through a hole formed 
in a bar F that is fixed between the end dises B. Mounted on the 
rod G are a pressure spring H and a buffer spring I, between 
which the bar F is placed. e forward edge of the bar F forms 


is driven in the direction of rotation of the travelling wheels of 
the machine, that is to say in the direction of the arrow shown 
in Fig. 1. The blades are thereby caused to penetrate into the 
soil to be tilled, and the blade carriers are consequently moved 
about the axle A rearwardly against the action of the springs 
H. When the ist greater than the spring 
tension, the blade carriers bear against the bars F, and the 
blades are forced to penetrate into the soil and thus till it.— 
December 28th, 1916. 


102,767 (2406 of 1916). Februa llth, 1916.—CrusuHiIne 
Macuinery, Reginald E. Ellis, 70-72, Chancery-lane, 
London (a communication from abroad from Robert 
William Pringle, Gatooma, South Rhodesia). 

This invention is for improved crushing machinery of the 
type in which the grinding parts are two conical mullers disposed 
concentrically, and rotated on a vertical axis, the distance 
between the mullers being greatest at the top. The inner cone 
is caused to be raised periodically by a cam, and allowed to drop. 

In Fig. 1 A is the inner cone shaped muller, ending in a cylin- 

drical portion, which in turn ends in a bell-shaped discharge ; 

B is an outer cone shaped shell fitted so as to revolve concen- 

trically to the inner cone ; C is the central spindle, to which the 
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inner cone is rigidly attached ; D is the feed hopper ; E is a gear 
wheel attached rigidly to the outer shell and carrying a ball 
bearing runner guide H ; X is the gearing by which the outer 
cone is driven, and F the upper gears driving the inner cone. 
G are bevel wheels ; K is a cam driven by a chain off the main 
driving spindle which lifts and releases the spindle carrying the 
inner cone ; L is a yoke and sleeve embracing the cam K, and 
arranged so that the spindle C can revolve in a socket in the 
sleeve ; P is a discharge spout ; Q is a circular ball bearing track 
carrying the outer cone. This is designed so that the two halves 
of the outer cone can be run back from the inner cone, leaving 
it open for repairs. The inner cone could be made to travel 
round an undulating track as shown in Fig. 3. T is a track with 
gradual rise and sudden drop. As the cone is revolved by the 
gear wheels F the roller passes over the track .T and is thus 
caused to slowly rise and suddenly drop.—December 28th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled or THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of the patents given below £18 have been paid in 
renewal fees. 


No. 8312/11.—Steam engines; exhaust, treating; arrange- 
ment or disposition of valves; beat or lift valves; cylinders. 
A steam engine having terminal exhaust ports or separate inlet 
and exhaust valves is provided with auxiliary exhaust valves 
which supply steam for heating purposes. The main exhaust 
is regulated by a throttle valve which is controlled by the 
temperature or pressure in the main supplying heating steam, 
or the condenser pressure may be varied by regulating the water 
supply or the air-pump by the temperature or pressure in the 
main. Hartung, C. A., Berlin. Dated April 4th, 1910. 

No. 8387/11.—The received waves have their frequency 
reduced to an audible limit and their intensity amplified by 
passing them through the stator of an asynchronous generator 
driven mechanically at hyper-synchronous speed, the rotor of 
which is connected to a tuning condenser and telephone, or to 
a detonator. Several generators may be arranged in cascade, 
or, to diminish the speed, the energy may be conducted in steps 
from the stator to the rotor and then again to the stator, and so 
on. The frequency of the current in the low frequency circuit 
is a function of the wave length of the received waves, thus 
reducing disturt by other stations or by atmospheric 
— Goldschmidt, R., Germany. Dated April 4th, 
1910. 

No. 8594/11.—Printers’ composing hi Keyboards. 
Relates to means for releasing matrices, type dies, or type 








operations of the same key. Mergenthaler Setzmaschinene 
Fabrik Ges., Berlin. Dated’April 23rd, 1910. 


No. 8725/11.—Coke ovens; retort furnaces. In r,generative 
coke ovens which may be used alternatively as gas ,etorts, the 
heating wall of each oven is connected to two regene ators, and 
means are provided for supplying to the heating wralls either 
distillation gases, which are not pre-heated, or producer gas. 
which is peat in regenerators otherwise used for air- 
Koppers, H., Germany. Dated April 15th, 1910. 


No. 8788/11.—Turbines; regulating. In a governing device 
for mixed pressure turbines, the high pressure valve and low 
pressure valve are operated by servo-motors. Vereinigte 
Dampfturbinen-Ges., Berlin. Dated April 8th, 1910. 

No. 8909/11.—Fire extinguishing. In fire extinguishing 
apparatus for buildings, mines, &c., a system of piping provi ded 
with sprinklers, connections for hose, &c., is connected to a 
liquid supply apparatus. Graaff, W., Berlin. Dated April 9th 
1910. 


No. 8924/11.—Printing machines; inking — aratus. In 
rotary intaglio printing presses, several ductor blades are so 
mounted that a blunt one may be readily replaced by a fresh 
one, in some cases without stopping the machine, Mertens, F., 
Germany. Dated April 11th, 1910. 


No. 8978/11.—Electric telegraphs and telephones. Telegraph 
and telephone currents which are impressed on the circuit 
through the resistance are multiplied in value by means of the 
reactions of the currents in the circuit of the generator and an 
asynchronous generator. Goldschmidt, R., Germany. Dated 
April 11th, 1910, 


No. 9043/11.—Turbines; regulating. Relates to improve- 
ments in regulating mechanism for multi-stage turbines. 
Vereinigte Dampfturbinen-Ges., Berlin. Dated April 11th, 
1910. 


No. 9259/11.—Ammunition ; cartridge unloading apparatus. 
Consists in an apparatus adapted to be secured to a gun mounting 
or other convenient support for removing the projectile from 
the cartridge case to enable the charge to be altered. Rheinische 
Metallwaaren und Maschinenfabrik, Germany. Dated Septem- 
ber 3rd, 1910. 








CALENDARS AND DIARIES. 


A PERPETUAL calendar in the form of a glass letter weight has 
been sent to us by G. F. West and Co, 


A wALt calendar of the monthly tear-off type has been sent 
to us by the 8.R.O. Ball Bearing Company. 


A CALENDAR for use cither for wall or for desk, and provided 
with duplicate sets of monthly tear-off sheets, has been received 
from the Submarine Signal Company. 


We have to thank Messrs. E. T. White and Co., of Windsor 
House, Kingsway, for a desk writing pad, in which is incorporated 
a calendar and a tear-off diary for engagements. 





A WALL calendar of the monthly sheet type with engravings 
showing examples of the firm’s different machines on the backs 
of the sheets, has been sent to us by Taylor and Challen, 
Limited, of Birrningham. 


Two useful ‘‘ Business ’’ Desk-Memo Kalendars for 1917 have 
been sent to us by Mr. George Ellison, whose present address is 
Warstone-lane, Birmingham, but who will shortly be moving to 
new works at Perry Bar, Birmingham. 


Tue London Association of Foremen Engineers has sent us 
a copy of its handbook for 1917, This little volume, in addition 
to giving lists of honorary and ordinary members, officers, &c., 
and a syllabus of the society’s activities for the current year, 
contains also a three-day-to-the-page diary. It is of waistcoat 
pocket size. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


In consequence of Mr. Edmund L. Hill’s resignation of the 
Honorary Secretaryship of The Engineers’ Club, of Manchester, 
Mr. H. 8. Wilkinson has been appointed to undertake the duties 
in his stead. 

Mr. J. D. C. Couper, engineer, of the Alexandra (Newport 
and South Wales) Docks and Railway Company, has been 
appointed Deputy Director of Docks and Engineering Depart- 
ments on the French Coast, with the rank of Lieut.-Colonel in 
the Royal Engineers. His successor is Mr. W. J. Harrison, 
M. Inst. C.E. 


Mr. Hersert Bearp, general manager of the Sheet and Bar 
Rolling Mills of Smith and McLean, Limited, at Gartoosh and 
Mossend, Lanarkshire, has been appointed chairman of the 
Scottish Manufactured Iron Trade Conciliation and Arbitration 
Board. Mr. Beard follows Mr. Colin F. McLaren, late of Stenton 
Ironworks, Wishaw, and the Scottish Iron and Steel Company, 
Limited, who has acted as chairman of the Board for the past 
twelve years. 








Contracts.—Broom and Wade, Limited, has received from 
Vickers Limited a contract for 100 3in. Hyatt flexible roller 
bearings for line shafting. 


ProntsirED Exports.—A Supplement to the Board of Trade 
Journal of January 25th contains complete lists of articles 
which, according to the latest information received by the 
Board of Trade, are prohibited to be exported to various 
destinations from the Straits Settlements, Hong-Kong, Nigeria, 
Gold Coast, Jamaica, Barbados, Trinidad, and Tobago, and 
British Guiana. The supplement may be obtained at the 
price of 3d. per copy—post free 4d.—through any bookseller, 
or directly from his Majesty’s Stationery Office, Imperial 
House, Kingsway, London, W.C. 


TRADE witH Rvuss1a.—Owing to the special importance at 
the present time of establishing commercial connections on 
a firm basis between the Allied countries, with the object of 
ousting German intervention. and competition, the Russo- 
British Chamber of Commerce at Petrograd invites British firms 
wishing to trade with Russia now or after the War, to send 
their catalogues and price lists—not less than ten copies—to 
the Chamber. The catalogues in question will be placed in the 
Special Library of the Chamber, and will be distributed to 
Russian merchants interested in the development of their trade 
connections with England, 


InstiTuTIon of Navat Arcutirects.—The annual meetings 
of the institution will take place on Wednesday, March. 28th, 
and the following day, in the Hall of the Royal Society of Arts, 
John-strect, Adelphi, W.C. The Earl of Durham, president, 
will occupy the chair. The Council announces that it will be 
willing to present a gold medal to any person not being a Member 
or Associate Member of Council who shall, at the forthcoming 
meetings, read a paper which, in the judgment of the Council, 
shall be deemed to be of exceptional merit. The Council wil! 
also be willing to present a premium of books or instruments to 
the reader of any paper, not being a Memb A iat 

Member of the Council, which paper shall, in the judgment of the 
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TO MAKERS AND vem 9 OF poman LOCOMOTIVE ‘ } THE ’ . Engineer. (32), Good Oxpeninnt, 


1e Ministry of Munitions 


home to receive OFFERS of good 

SECOND-HiA ‘D STEAM TRAVELL: NG 

CRANES, = — sizes. The following 

nformation must acco’ ney, one offer, which should be 

iddressed to Mr HUBERT E oe Es. Deputy Chief Engineer, 

H.M. Office of Works, Westminster, London, 

lifting’ = whether 2, 3. = 5 tons ; radius of 

pelts. maker's name ; condition; where seen ; price. 
All ‘3 standard ga 
Hi} ce of Wor 
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4y 
Wey 1917. 
To MAKERS AND USERS OF ‘LOCOMOTIVES. 


a | ce Ministry of Munitions 


pe ped to receive OFFERS for NEW 
oot 8 of various sizes. 


ND-HAND SHUNTING LOCO- 
The following Le eae must accompany each offer, which 
must be addressed to Mr. HUBERT BAINES, Deputy Chief 
Engineer, H. rt “Oie of Works, King Charles-street, White 
hall, London, . Type; size and weight ; maker's name ; 
when built ; % def and y whom last overhauled ; condition ; 
price. 
a M. Office of Works, &., 
17th January. 
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IN THE MATTER OF THE TRADING WITH THE 
ENEM 1916. 


Y AMENDMENT ACT, 
Ts Invites 


Public Trustee 


ao DERS for ~ PURCHASE of the wholeor any Wet 
” Shares 2. £10 each, fully. paid, and 1206 « 


‘= of “10 aoa, fail ly paid, in the TUDOR OCUMO. 
LATOR COMP. Limited, — in him as Custodian by 

in Order of the ted the 2nd October, yl 
. bo} the the Company consists of 3800 “A” 
B” Shares of 210 


— “ee fully paid, and 1200 “ 


Shares 

e es fl 

ee who must be British-born subjects, will be 
reaunet to make a sworn declaration as to nationality and 
freedom fro’ me feoeien Sag, dbs on a form to be obtained from 
the offices vot the Pu 
Ra upon ine vanes of the t cpeeatione and the 
of the Company has m made to the Public 
Trustee Page 5 * Knox, Cropper and Company, Chartered 
Accountants, 0} eer House, South-place, i. KC. , and this 
report, together with copies of the Commpasy) 's accounts, can be 
ins ted ei pod “ offices of the Public Trustee, Kingsway, 

, or at those of Messrs. Knox, Cropper and i Company. 

“goede Pee be delivered, sealed, to the Public Trastee, 
Kingsway, W.C., on or before Monaay, the 26th February, 1917 
(instead of Sth February, as previously advertised), at twelve 
noon, marked on the envelope “Tender, Tudor Shares.” 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection 
therewith. 

Forms of Tender can be obtained from the PU BLIC 
TRUSTEE ; or from Messrs. KNOX, CROPPER and COM 
PANY, Spencer House, South-place, B.C. 200 


PRELIMINARY ANNOUNCEMENT. 


Te Public Trustee Will Short] 


Pg - SALE by PUBLIC pee 119 4 Fo ggeee 
fully paid, in SIEME BROT. 24 


each, 
¢ ‘oMPANY (Limited). 
culars and forms of Tender a now in course of 
oh. jon, and will be ee = an early 
Intending tenderers desirous “3 “inspecting the 
works shou apply to the 0 BLIC TRUSTEE in writing for 
permission to nd vy must be prepared to furnish full 
information to t# e "Public 1 Trustee. 336 
cae eae en NRE at 


Ty 
Wanted, Assistant Works 
MANAGER for Works employing about 150 hands, for 
Small Rolling stock Work. Applicants must be ineligible for 
the Army. State qualifications. and salary required.— 
Me LACHLAN and Cv., Ltd, Darlington. 32a 


anted, Under-manager at 


Iron and Steel Works in the North of England. Must 
be experienced in the Manufacture of Iron, and have a 
thorough knowledge of Rolling Mill Practice ‘and Hammer 
Work ; also must be conversan hsbee! he manufacture os iron 
from the puddling 0 the finish oo ney 
charge of men.— Address, stating experienc, age, refe: 
and py 2 required, to 383, Engineer Office, 33, Norfolk-atreet; 
Strand, 383 a 


orks Manager Wanted for 

Works in London ; must be onpettoneed in Repetition 

Standard Work, capable of handling ut 500 men, and also 

able to deal expeditiously — special ay rs e desirable 

—Write, stating age, ep a &c., to Box 4264, care of 
Tudd’s, 97, Gresham-street, London. M0 a 


Atehitect Wanted Immediately 


Erection of a Large Works by Midland firm of 

Manufacturers. Land to be purchased. Plans and — 

ties prepared, so that erection may be commenced as 

the War is over. Almost the entire perso mal time of "the 

p pracvengeth would be required during building of the works.— 

Eovene & be addressed. care of Gibson and Ashford, 
‘hartered Accountants, %, ¥ ’aterloo-street, ae 
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IRUN rUUNDK1 MANAGE: 


Devi id Brown and Sons (Hfd.), |: 


Gear Specialists, Park Works, Lockwood, Hudders- 
field, REQU IRE E the services of a Thereeee ly Competent a and 
Progressive IRON NDRY MANAGEH, accustomed to 
Machine Moulding oo to Economical Production. Output 
approximately 20° tons weekly, small repetition work to 
castings up to 10 tons each.—Apply, in the first instance, in 
writing, giying full — of arene and ex) 
stati and salary ex Applicants em 

War work will only Ser ‘comadered with the sanction Of their 
present employers, 292 a 





[ngineer, Eaperienced — in De- 
GNING Ly | Construction of Producer Gas Plant and 
Furnaces, capable of taking control of important manufactur- 
ull particular of career and ay aoerent- 
inate salary expected.— ENGINEER, care of Glaisyer, 
Porter and Co., Setinitcne 41, Waterloo-street, Birmingham. 


Engineer Wanted for Abroad. 


nowledge of Refrigeration by Ammonia process 
desirable. No one already engaged on Government work need 
apply.—Reply, with copies of testimonials, stating age, if 
married or single, and details of experience, to T, Box 21, 
a na an Advertising Offices, 165, Queen ‘Visvertn-sisers, 
Lon on. £.C. 


unior Inspecting Engineer, Age 
25, WANTED by firm of general engineers in 
the Midna To inspect small iron and steel forgings, malle- 
able and grey castii Oeaeiiele of war. “Must have coe 
shop experience. Ineligible for Arey preferred. No 
already on Government work will .—Apply, Tpiving 
full particulars, experience, age,jsa red, to your nearest 
oaks loyment Exchange, quoting ‘The Engineer ¥ = 


achine ‘l'ool Agent Wanted.— 
First-class MACHINE TOUL AGENT in Russia, Italy, 
and France, for gg Machine Tools of an_up-to-dal 
manufacture. =e , Engineer Office, 33, Norfolk- 
street, Strand W.C. 305 a 


Manager Required, Structural 
Workshops in India; efficient know) and ex 

1 Bri Building and Foundry 
from men with rod Bae a 














ence of General Structural 

4 necessity. _Applicaticns preferred 
ut no one on Government work 

OWS. Address, 374, Engineer Office, 33, —r 


of Indian native labour ; 
here’ n 
street, Stran 








PREMIUM SYSTEM of PAYING WAGES 


— One Key to Industrial Prosperity is — 
INCREASED PRODUCTION. 


One Key to Industrial Peace is 


MORE LIBERAL WAGES. 


Both are given by the Premium System. 


Orders can now be accepted for the Fifth Edition of the Standard Monograph wpon 
this vital subject. 


Copies in cloth boards, Two Shillings and Sixpence each net. 


Post free to any address in the 


Office, 33, Norfolk Street, 


“THE ENGINEER” 


2s. 9d. 


Strand, W.C, 


United Kingdom, 








io. a Chief Engineer, 

ye duties shall be to supervise and control Laundry, 
re Machinery, Motor Vehicles, 
and E Ben: and other Plant.— aan, son to the STRATFORD 
CO-OPERATIVE and INDOSTRIAL SOCIETY, Ltd., 54, 
rahe mi Stratford, E., mating qualifications, particu- 
lars of experience, age, an salary required, cncemns 


application EChief br ngineer.” 
(Jhem ist( Metallurgical) Required 


for large Engineering Works, with Brass and Iron 
Foundry, Must be a competent Assayer. No person employed 
on Government work will be engaged.—Apply to nearest 
a Exchange, mentioning ‘The Engineer” and 
number 314, 314 a 


Publicity Man Required for 


large Engineering Works, capable of taking charge of 
article writing, compiling of catalogues, 


Bake: e, and Kefri, 








the firm's advertising, 


&c. Applicants must be of ucation. te age, salary 
required, and previous “address, 2 All ap} namoggt will be 
treated in eae Se 218, E 


ce, 33, 
218 a 


Norfolk-street, Strand, W 


W anted, at Once for London 
Office, experienced MECH: ANICAL DRAUGHTS- 


MAN. No one residing more than 10 ines or already 
ergaged on Government work need ap ply, stating 
experience, and salary > agi to es, Engineer << Ss 
Norfolk-street, Strand, W.C. 


Wanted, Drau ughtsmen, Accus- 


TOMED to heavy Mechanical Engineering Work; 
experience with large Hoisting Machinery or Steel Works 
Piant advantageous. London office. No person already 
employed upon Government work will. be en —Applicants 
gg Apply to their nearest Employment kxchange, mention- 

he Engineer” and number 359. 39 a 


anted, Nine Draughtsmen, 
reference given to those with experience in Coke 
Ovens, Biast Furnaces, Steel Furnaces or Kolling Mills. No 
one at present employed on Government work wili be 
en, —Apply, giving full particulars as to experience. &e., 
to your “nearest ae yment Exchange, quoting * we Engi 
neer” and No. A 


(Jhief Draughtsman Wanted for 


Chemical Works,in Midlands. First-class man required, 
used to Lay-out of extensive Plants, and with all-round Engi- 
neering experience. No person already on Government work 
will ,be engaged, State age, particulars of past experience 
and salary expected, &.—App! ly to your nearest Employment 
Exchange, mentioning “ The Engineer ” and number 230. 














230 a 


[raughtsman (M epee 

WAN boa to take peeing position in Drawi a 

of new company in Midlands, upon urgent War 

Excellent Prospects for a v2 youu, energetic man. One ia 

some experience in j design and automobile con- 
¥ man ca ee work can be 

engaged without consent of 


—— preferred. 
he first instance, should Korma made to the pearek Employ- 
ment Exchange, No. agri. 
A 


[)raughtsmen Required (London, 


W.), preferably those to work. 
Any man residing more than 10 miles “onene or already 
employed on Government work, will not be engaged.—A ply, 
Box D, c/o Dixon's, 195, Oxford-street, P28 


Draughtsman Required, S.W. 


experienced in Gas rroducers, Furnaces, and 
Steel Works Plant generally, for War Service Contracts. No 
persons resident more than ten miles away or already on 
Government work need apply. —W ‘sa ., at’ Horn- 
castle's, 60, Cheapside, London, E.C. P289 a 


[raughtsman Required with F ull 

knowiedge of Diesel Engine design. Must have success- 
fully been responsible for designs from start to finish, and be 
couversant with all details, both theoretical and practical. 
No person at present on Government work will be engaged.— 
Appiy, stating age, experience, and sa re required, to your 
— Sepeyaet Kxchange, quoting “The Engineer ge 
number 


[Praughtsman Wanted for 


Chemical Works in the Midlands. Must have experience 
in Lay-out of extensive Plan’ d have had an ail-round 
Kngineering No person already on Government 
work will be e State age, experience, and salary 
expected, &c. far" y to your nearest Employment Exchange, 
stating a ot particulars, mentioning ‘The a 
number A 


Drazge htsmen Wanted.—Two 


intial Mechanical and es 
must be ineligible for the Army or above military age. 

person alreaay empioyed bak Government work will 7 
en, .—Applicants snust appl oly to their nearest Employ- 
ld —— mentioning ‘The Engineer” and — 


j\ 

Required the Services of Four 

shilled DRAUGHTSMEN, pomastemned to either Blast 
Furnace or Steelworks Constructional Design. Good salary 
offered to suitable men. Applicants should state age, capi 
ence, rap required, and when at ene ta os an en, 
present on Government work need app! re Bogda your 
—o Y a Exchange, mentiontee “ whe nog 
and No 



































Two Tracers (Male) Wanted for 
ra pase Pdr Office in Kingsway. Previous experience 
essential.— rhe ao by letter to 364, Engineer Office, 33, Norfolk- 
strest, Gizand, Strand, 364 a 


Wanted, Assistant Foreman for 
Stam y 


No person z y employed on 
Government eee will be en Apply your nearest 











boilers and boiler-house plant, steam mr ager 8 is ay pum 
wor! 


ing pews, aaa Ror &e., 
ES POST vAGER or OUTSIDE ENGIN EER.— 
Address, P290, eouees Office, 33, Norfolk-street, Strand, W.C. 
P290 » 


entleman, Mech. Engineer, 
I. Mech. KE. (ineligible), is open to ACCEPT at 
once APpout TMENT. AR tagpe experience as engineer-in-charge 





of erection of la! plant at home and a Excellent 
knowledge of fire-brick work ; commercial experience ; can 
converse in three languages, with knowledge of Scandinavian 


ea py ee energetic, and mp eg in the, ag poco of 
e 
re abroad. a P301, Engineer ‘Office, 3. Norfolk 


street, Strand, W. 
Labour. —’Varsity Man (44), 


thoroughly conversant with all labour Sear nea oo 
tution, dilution—and with practical experience of en, 

of employees on large scale, DESI 4 —< NCE. 

Engineer 


MENT. Excellent references.—Address, 
Mechanical Draughtsman, 


























ngaged.——. 
er ment Exchange, mentioning “Tne Engineer” 

0. 42903. 381 
F oreman Engineer Wanted for 
Night Work, engageu on Production of 6in. H.E. Shell 
Heads and other. repetition work. No one already engaged on 
Government work need appiy.—Apply, nearest Hanylorment 

Exchange, quoung * The bngineer” and No. 4 309 a 
Drillers, 


a) AT; 
oreman Millers, 
GRINDERS and TURNERS WANTEv for controtled 
work in the North of Kngland. Only men with first-class 
experience on small accurate repetition work need apply. No 
person already on Government work will be engaged.— Apply 
your nearest gprateeee Exchange, quoting **'the sete ra a 


and No. A 
oreman for Iron and Brass 


F 
Foundry, preference to one having experience on Machine 
‘ool aud Pump work ; must be familiar with quick — 




















of proauction. Good pruspects for suitable t 

e, salary and previous experience.— —Apply nearest aes 
ment Exchange, quoting * ‘I'he Kngineer” and No. 3/2. No 
one at present engaged on Government work need apply. 3724 


The Management of a Large 


Engineering Works, usuaily manufacturing Steam 
‘rurbines, steam Engines, &., at preseut engaged on high 
class Gun Work, KnyuiRs the SHKVICES of a first-class 
2UUL-KUOM FOKEMAN. Must nave hela similar position 
and be capaole of rcorganising existing tovi-room system. He 
must be accustomed to high-class anu modern design otf toois, 
The position oners goud prospects, and 
ave full 





jigs, and guuges. 
sustavle saiary would be paid to tne might man. 
details of traiming, experience, and salary requti 
at liberty. No person already employed upon Government 
work will be engaged. —Applicants must apply to their nearest 
a mxchange, inentioning * sue come and 
A 





Experienced Mechanic Wanted 


av Unce to act as WORKS MANAGER for Govern- 
meut estab hment in Serkshire, to LAKE CHARGE of 
electricaliy-ariven hydraulic plant and presses, also or vuild- 
ings, siuings, and general plant. Must be ineligible. State 
age, experience and salary required.—Address, 901, Engineer 
Umece, 58, Norfolk-street, Scranu, W.v. Sul A 


itter Wanted for Repairs to 


Electric Motors and General alain Some _expe- 
sence as turner desirable. Kast London district. No one 
residing more than ten miles away or at present on Govern- 
ment work to apply.—Adaress, ‘P2v3, Kugineer Ufhce, 33, 
Norfolk-street, Strand, W.C P2uS a 


Shift Engineer Required by 
e Power Cu.upany in the Midlanu.. Applicants my 
have rey first-class bouer uouse and turbine experience. Good 
salary a to suitable man.—kKeply, stating age, experience 
(in fuli), and salary required, 206, nngineer Uffice, 35, Nortoik- 

street, Dtrand, W.U. 200 A 


W anted, Re-engagement as 

WUKKS MANAGER of ooPERINTENDENT. 
Electrical instrument or magucto and spare parts manufac- 
turer; thorough knowledge of machiming, construction, wind 
ing, conaensers, moulding vuicanite parts, aistribucors, Sc, 

















Cte 33, Norfolk-street, Strand, W.C. 
young, ineligible, SEEKS POSITION. Diploma, many 
years’ excellent workshop experience; several | es, com- 
mercial een —Address, P3500, Engineer Office, 33, Norfolk- 
pe Strand, W.C. P30 & 
Foreman eo — Works 
ENGINEER (40) SEEKS J well - in erecting and 
maintenance of plant, do -building 
pai mar Py ‘pos " Bugineer Office, 33, 
Norfolk-street, Strand, we, P255 B 
Foreman of Smiths and Forge 
REQUIRES PUST. Experienced in marine engineerin 
and shipballdin work ; ferences. Ad aadrene drawings and contro! 
of men. Excellent references.—Ad PS, En, neer 
Office, 35, Norfolk-street, Strand, W aes 
A Large e firm of <—sert—a in 
ae 
HAVE an “OPENING for a rourz of Good 
Edu as EMIUM a abe 
the course to include both Wore and rewinn ce 
Address, Engineer Office, 33, Norfolk-st., » Strand, W.C. 
Pupil. il—The Borough and 
orks of a VACANCY 
in his as ‘for. a PUPIL. eat a ET HALT. 1707 e 
7 
[st C.E., Inst. Mech. E., B.Sc., 
and all ENGINEERING EXAMINATIONS.—Mr. G.P. 
KNO B.Sc., A.M. Inst.C.E., &., personally PREPARES 
CANDIDA nae oy or by correspondence. Hundreds 
of successes dk 5 Bm twelve years. Courses a 
>»ommenced Be ae seas: ictoria-street, Westminster, 8.W. 
E 
\ anted, Agent for London 
district, good connection among Merchants and 
Shippers in connection with Coal Handling Plants, Washing, 
Coking, and = Tye aeineering Business. —Aaddress, stating 
terms, &., to gineer Office, 33, Norfolk-street, 
Strand, W.C. 9p 
. ] 
hips’ Requirements.— Well- 
~ IRM in Liverpool OFFER SER- 
VICES to Manufacturers or Patentees desiring to supply 
Steamship soe with such goods as may be dealt with, by 
contract supply. Efforts to obtain such end will be made.— 
Write, Box 0. 836, Lee a Nightingale, Livernool 301 
anted, Immediately, New or 
ood Second- hand PLAIN MILLER, in. by Win. or 
12in, by Sin, ‘or nearest). State aS Rack and full particuls Ars.— 
Address, 386 ngineer ce, 33, Norfolk-street, sapie <tNe 


“7 
W anted, J ubiiee‘l'rack, One Mile, 
TIP WAGONS, and Flat-top BOGIES for same.—Com- 
municate offers to ESTATES ARTMENT, the Austin 
Motor Company, Stafford’s Farm, Northfield, » Birmingham, 
19 F 


Ty ’ al ve 7 
anted, New or Good Second- 
HAND DIRECT-CURRENT MOTORS. oe price, 
make, year of manufacture, and where to be inspected 
Three revs., 500 volts. 








r appro: ximate.—A: ply to 
CLAY re pian are PANY, LTD., 


Wane Three Strong Steam- 


Alt obs or Electrically-driven WINCHES. These are 
uired for ball or scrap breakers; they should be capable of 


Two 
The above s 
Tv 





toca a load of five tons at asp re) r minute, 
or a load of 20 tons at a sg) 15-20ft. per minute. gg 
. of 1gin. 


of 
= should be capable of taking a le: of 
pe. Current seatiaSie. D. Cat Soe volts. 7 7, 
aathaer Office, 33, Norfolk-streeet, Strand, W.C 307 F 


Wanted, Travelling Steam Grab 


a ~ Second-hand or New: Rake of jib at extreme 
length, say, 261 Capacity of grab about 20 cubic feet ; mxi- 
mum welgnt os lifted irres: ive of grab 2 Tons at extreme 
rake of ee ¢ eens 355, Engineer Office, 33, Norfolk-street, 
Strand, W 355 F 








Good organiser, can contro: large start, vestumonis als, 
—wnite, | Box 804, Mitchell, 1, Suow-hull, 1C 


Works Manager ‘a Superin- 


TeNDENT DiSlackS ENGaGeEMEN'? .n similar 
capacity ; extensive geuerai experrence.—Aaaress, } 292, nngi- 
heer or VINCE, od, Norfolk-street, Strand, W.C. £22 


Works Manager (Englishman) 


from a well organiseu firm abroad en ploying 9000 men, 
DeSiRs KRESPUNDISLEK FUSI'LION in mngland at once. 
University tramung. wen high-class steam engines, mill 
rong stock, steel structural 


P2so B 








gearing, pumping machinery, 
work, cranes, ac. ‘thoroughly practica: designer and 
estimator. five years’ commercial experience.—Address, 


b269, Engineer Office, 45, Norfolk-street, Surand, W.C. b2ous 





Engineer Desires Berth with 


uum engaged on Government work ; 1/ years’ practical, 
Weennical, ana commercial experience, thoroughly conversanu 
with works ie aud convro: of men. 
At liberty when suited.—Letters to ExviNbGR, care of 
‘Yayler’s Advertisement Offices, ol, Fleet-street, &.C. 500 B 





Wanted, Working Drawings of 


LLING MILL and PRESSING TOOLS for the 
Manufacture of Solid Disc Railway Wheels ; also Tools and 
Rolling Mills for Railway Tires. Address, 303, Engineer Office, 
33, oe Strand, W.C. 31 


Wanted 35 to 40 H.P. Loco. 
BOILER, 1 = to 140 Ibs. steam.—A. UNDERW — 
3, Queen-stree 5, Queen-street, E. 276 








PARTNERS 

DIRECTORS 

BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND OCO., 
= betpeete, LONDON, E.C. 
26, Oalineeehaaeee Neweastle-on-Tyne. Sp 3005 





[pgineer, Ineligible, 17 Years 
with a a firm of Steam and Vacua 
the supervision of large heating 
and rane =n somtaneni 3 "expect knowledge of injectors ana 
the like ; workshop, omce ana travelling experience, SEEAS 
Colonial or other APPUINTM ENT.—Aadress, P294, Engmeer 
Ottice, 35, Norfolk-street, Surand, W.C. Pet 6 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paers II., Ill, LXXVIII. 


Numerical Index to 
Paes LXXVIL 








ll 


THE ENGINEER 





Fes. 9, 1917 














(fear. Cutting Machine Wanted 


for pt Involute Gears up to 24in. diameter, No. 3 
diametral pitch. ee epee 367, Engineer Officd, 33, Norfo} 1k 
street, Strand, 36? 





WANTED. 
wo 4-Wheel 10in. or 12in. 


LOCOMOTIVES, 4ft. 8sin. gauge, ready for immediate 
work 
Two 6-Wheel 14in. or 16in. LOCOMOTIV ES, 4ft. 8in. gauge, 
ready for immediate work 
One to 1¢'Pon STEAM LOCO. CRANE, 4ft. Shin. gauge, 
ready for tmenetiiane ba rk. 
Contractors’ pre! and END-TIPPING WAGONS, 4ft. 84in. 


Ruston ‘Rt ft. i aeiee wat At 
léin. x Sin. or in. x l0in. STONE BREAKERS, 
Marsdens MX ofper good mal makers. 
Over or Under-driven MORT ‘AR MILL, in good con- 


dition. 
§-Ton HAND DERRICK CRANE, in good working order. 
Cc we Soma tS NG SKIPS, about one cubic yard capacity, 
in mn good conditio: 
ddress, 288, Beatneer Office, 33, Norfolk-street, Serene, Fs . 


by 





team ines igh-speed 
VERTICAL). En 250 B.H.P. (Hi y SPREE 
suitable for direct coupling at 375r p.m. Steam supply avail- 
able 160 Ib:, 500 deg: su eat. Must be in first-class ste 
condition. — Apply, WORKS ENGINEER'S DE 
Austin Motor Ch. Longbridge Works. Northfi 


ectrre Motor, 11-12 i x me at 
Morris Hawkins, very little used.— Apply, TRENTHA 
NGINEERING CO., Ltd., Cornbrook, Wertnserse: 242 


Fer Disposal, Aigilabte? in April, 
all in_ ‘first-class condition :—One 50 BH.P. Crossley 
GAS ENGINE, complete with pulleys, tanks, sélf-starter, &c. 
Also Four-pole Shunt-wound DYNAMO, 93) volts D.C. 41 
= aad comttons with pulley, automatic cut-out and switch- 
board.— P pant can can beseen running ing OE sproinemest at 
Melo iRos WORKS. West Ferry-road, Miliwall, E. 350 « 


S ry’ 
or ets Two (Possibly 
ie. Suspended Belt-driven GexTRnEveaL, 
tson Laidlaw’s make, “swan neck™ t; 
valve and jinings ; prompt delivery; 
overs? —Repl¥ to 387, > Paginess 
: 


or Hire, Pumps and Well- 

BORING TOOLS for Contractor's on Wells, &., 2in. 

2in. diam.—R. RICHARDS and Dane Ground 
street, London, S.E. Télephone No. 978 ed 622-6 


For Prompt Sale and Delivery |» 
Low Prices, One Low- “ireerare {NaS 
= ram, 8ft. 6in. stroke, with 
a a iron polis, com Rove. One. Pair ‘<. HY nftiic 
} oe b) _y 


le oe 
boxes; also M ING 
sae Soles ACCU MU yee 
















WacHiNe 


very Prittle Lua By What 
33, Norfolk-street, Strand 














For ‘Sale 
ONE MILE of NEW 14 lb. 


PORTABLE RAILWAY, 
2¢in. Gauge complete. 
Parte he of ore Soe. ct R4 ne ate ae LANGE 
Crossing bom Pit Proce, and Pit Lids. . soy 
B. M. RENTON and CO., 
Market-place-buildings, igheres, Sheffield. Spl 3006 





COAL CUTTERS, including Jefirey Longwall, 
Sbortwall. and Heading Machines, also “Diamorid " Ma- 
chimes, with spare parts.— Afi in excellent condition. 

ONE GENERATING SET, 225 K.W., Engine by 
Belliss and Morcom ; Dynamo by J. H. Holmes and Co., 
220/240 volts, continuons current. 


ONE SPARE ARMATORE. 
One 125 K.W. SET. Engines by Belliss, Dynamo 
for 220/240 volts, continuous current. 
200 K.W. Generating Sets, Engines by 
Willans and Robinson, cyls. 20in. and ea X 9in. stroke 
generators, 2400 volts, three-phase, 60 cycles. 
MOTOR-DRIVEN FAN, by Waddel Ld., 
motor, 500 volts, 20,000 en. ft. capacity. 

ONE UNDER-DRIVEN MORTAR MILL, 6ft. 
dia., C.1. pan, with engine. 

RAILWAY TRAVELLING JIB CRANE, swing 
jib 7ft. 6in. radius. 

TIP WAGONS, 4ft. Shin. gauge, side and end 
tip. 


60 to 70 Tons OLD RAILWAY SLEEPERS. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tél. Add. : “Engineer, Wakefield. 


For Sale, Air Receiver, 20in. by 
”  §in., double riveted, 9 to 100 pressure.—A. UNDER- 
WOOD, 3, ” Queen-street, E.C Mba 


Fer Sale, ‘iseue-¥in. 5in., and 


4in. All with yo =_— * oe. RES 


Five 


A.C. 


2017 6 











pret for immediate D it. KING <# ‘CO. 
td;, Engineers. Natisworth,; Gtos:- 1703 ¢ 
Cross- 


Fer Sale, Compressor. 
COMPOUND Engine, cyls: 1 in. — 27in. by 4ft. stroke ; 


atr cylinder 20in., worked front H. jet condenser from 





LPL en: Im mediate delivery.—A. ‘UNDERWOOD.S Quese- 
street, 
‘or “Sale, Copper Vertical 
REFRIGERATOR, the most sensitive refrigerator in the 
world, made by Morton and ‘Co. Length 6ft. 6in., hei ght 
Sft. 10in., base 7ft. 10m. by 2ft. 6in.; weight Gewt. £61b. 
Through brewery closed Iunmediate disposal. —T. DIBBEN 


and SONS, Engineers, West-street, Wimborne, Dorset. 284 6 


Fer Sale, Cornish Boiler, 14ft. 


by 4ft. 6in., suitable for 100lb. working pressure, com- 

ete with all mountings; immediate delivery. —Add dress, 
ENMAN and CO., Ltd., Caledonian Ironworks, Strathclyde- 
treet, ‘treet, Glasgow 378 6 

or Sale, New Lancashire 
BOILER, 28ft. by 7ft., for a working pressure of 80Ib. 

per square inch, complete with all mountings; immediate 

delivery —Address, PENMAN and CO., 





Ltd, Caledouian 
Ironworks, Strathclyde-strect, Glasgow. 7 « 


or Sale, Uil Engine by Gardner, 
3 cylinder, each 8in. diameter x J0in. stroke, 500 R.2’.M. 
60 H.P., 1915. Very little used.—Can be seen 
by arrangement "HENRY LEA & SON, Consulting 
Engineers, 38, Bennetts Hill, Birmingham. 353 6 


For Sale, One Belliss Engine, 
Tin * in. x 17in. -viinders, with 70 K.W. single phase, 50 


cycles, 2200'+ ilies alternator.—_THOMAS JOHNSON, a 
street, Wigan. 4a 


or Sale, One Craven Radial 














DRILLING MACHINE, with 7ft. 6in. arm, single- 
speed, 3g indle 2zin., admits 6ft., in good condition. — 
Apply, MARSHALL, SONS, and CO., Ltd. Engineers, 
Gaisbor0. 366 G 

. : 5 
or Sale or Hire, Electric 


MOTORS, from 6 to 00 o.P.; PORTABLE STEAM 
ENGINES, from8 to 40 N.H.P. ; STEAM BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of every description ; reasonable 
terms, immediate delivery.—J. T. WILLIAMS and SONS, 37, 
Queen Victoria-street, London. E.C. Tel.: City 3938. 2025 ¢ 








or Sale, Compressor, 1$in. 
Holman, to he iw oo E delice b Sy a NB a 
WOOD, 3, Queep-street, 
Fer Sale, Paar Fielding said 
Pjatt GAS ENGIN 


Producer Plants:—Apply 
600, Comercial a, te 


‘or Sale, Hydraulic Accumula- 
Ra ng iy aa per square inch, 80 ton Weights, 9in. ram, 


2ft. 
HY DR: “AULIC 3-THROW PU MPS, 3ft. plungers, 6in. stroke. 
3 —. HYDRAULIC WAREHOUSE LIFTS, 1 ton, 


by 5ft. 
“fivbrXvLic AUTOCLAVE, 12in. ram chamber, 4ft. by 
4ft 


HYDRAULIC tag Bin. ram, 1 ton per sq. inch, 12in. 
daylight, platen 3ft. sq 

HYDE UIC PRE 
dayli, laten 5ft. 6in. % , steam 





 GRORGE 100 E ny type, with 
HEN + SONS and CO., 
6 6 


1 


. 18in. ram, 1 ton per sq. inch, 20in. 
heated. 


HY +7 ULIC PRESS, Bin. ram, 1 ton per sq. inch, 2ft. 4in. 
a. oe 10ft. 8¢ 
ULIC PRESS, oj m front, 6in. ram, 1 ton per sq. 
inch tin, daylight, laten 
TDRAULI PUMP, vertical, 3-throw, lin. .plungers, 
= strok: 
‘A. UNDERW OOD, 3, Queen-street, E.C. 215 6 





Fer Sale, One Set of High and 


Low-pressure ACCUMULATORS, fitted af 3in. and 
8in. diameter, rams 8ft. stroke, fitted with W.I cages 6ft. dia. 
oe 8tt. deep, with G.I. base and cap, plat pee. W.I. suspending 

, &c., by Greenwood and Bat ley, [eed 

“Ons HYDRAULIC ACCUMULATOR, “fitted with ram Zin. 
diameter x S{t. stroke, ther with W.I. casing about 7ft 6 
uare, pitch pine urge and guides, suitable fora peter 
0! Neer to the square inch. 
me t of massive 4-throw . oz HYDRAULIC 
PU MPS. fitted with plungers ljin. diam. x Qin. stroke, with 
— are. fast and loose pulleys, &c., mounted on large 
cistern. 
One Set of 3-throw Horizontal HYDRAULIC PUMPS, 


CRAVENS LIMITED, 
RAILWAY —.AND WAGON WO] 
‘Ngan SHEFFIELD, 
Manufacturers of 
Every wescription of RAILWAY CARRIAGES, WAGONS 
T IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &o. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, “7° 


WAN . 
si —12, Pony gots Ss. Ww. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WaGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE-BOXES. Q492 


RAILWAY & TRAMWAY SPRINGS 


te British, Colonial, India-office Specifications, &. 
Wm. GRIFFITH & SONS, Ltd., 
Sheffield. 


Napier Steel and Spring Works, Savile Street, East. 
Lond nice ge 


mdon 

Nos. 38 and 15, Victoria Street, Westminster, S.W. 
Telegraphic . Sen Onee. ‘Shemield. 

Telep ©, 4680 (3 lines). 503 


a 











myn ae and fast and loose pulleys, 
on 
Apply, RICHARD SIZER, Lid., Engineers, Hull. 228 ¢ 


For Sale, Une 61 B.H.P. Central 


Valve High- speed VERTICAL TR Ee 
r.p m., in gooa working condition. ‘One 42 4 PN onox Mt 
GAS ENGINE, r.p.m., in very good condition.—EDGA 
ALLEN a CO., Ltd., Imperial Steel Works, Sheffield. ice 


Fer, Sale, Six Dave ey- -Paxman 
caged ty ae BOILERS, 12ft. by 16Q1b. pressure, 
two flues, hand fired, capacity ‘5000 Ib. each.—A ply, on 

COHEN, SONS. and CO., 600, Commercial- mms 


F or Sale, Sturtevant 90 Sted 
Plate FULL HOUSING FAN, delivery 12,000 cub. ft. of 
=a ——— with 5 x 5 VERTICAL Double- acting ENGINE, 
-THRO’ HEATER, &c., suitable for Ry ae 

















= A a workshops; equal to new.—F ING and 
PLATT, Ltd ; Gloucester. 3316 
cae es Sale, Theodolites, 
paavixs g INSTRUMEN SRCORD EAD. 
5S, High ‘olborn, W. 
poe 8 Gray's Inn-road). 
~| Por Sale, a aed, 
a eee neon pasar D. 
(opposite Gra: ny te road). = 20036 
Two z4in. Search- 


Fe ‘or Sale, 


LIGHTS with a. fitted with Automatic Lamps, 
Resistance, and P; Beam Mirror, suitabie for anti-air- 
craft purposes; in us: since early 1 So P299, Engi- 
neer Office, 33, Norfolk-street, Strand, ‘W.C. P299 « 


Fer Sale. Two 250 K. W. 250- Volt 


Direct-curre t GENERATORS, coupled to one Vertical 
Cross-compound Steam Engine ; H P. cylinder 18in diameter, 
L.P. cylinder Xin. diameter, stroke jin., 8} r.p.m., 
together with two switch panels controlling | generators. Plant 
ean be seen running (at 1801b steam pressure) by ap; point- 
ment.—Aadress, GENERATOR, Wm. Porteous and Co., 
Advertising Agents, Glasgow. _ P26 6 


For Sale, Winding Engine. Pair 


l14in. cylinders, 28in. stroke, by Holman ; drum, second 
motion, 5ft. dia., 2ft. between flanges ; also Capstan Dru », 
worked. from shaft of winding drum, 5ft. x 3. Immediate 
delivery.—A. UNDERWOOD, 3, Queen-street, E.C. 26 


or Sale, 3-Ton Electric Loco. 


CRz SNE, 4ft 8$in. gauge, en by Smith, of Rodley, 

















immediate ~ delivery.— A. 3, Queen-street, 
E.c. 216 ¢ 
or Sale, 3-Ton Priestman 
Loco. CRANE, with tect Grab; excellent con- 
dition, immediate delivery. —A. UN DERWOO D, 3, — 


street 


wo 135 B.H-P. Oross-c supled 


GAS ENGINES, by Tangyes Ltd., Birmingham, com 
plete with Suction Plant; supplied 1910; varixble admission 
overnors, and racticaliy new ; for immediate delivery.— 

HARRY H. GARDAM and CO., * Ltd., Sta Staines. 1343'6 


The WELDLESS STEEL TUBE CO., Ld., Birmingham _ 
Telegrams: “ Weldless, Birmingham.” 


Original Makers of WELDLESS STEEL TUBES or Water 
Tube Boilers, Locomotive Boilers, Superheaters, Shafting 
Hydraulic Work, Boring Rods, &c 


TRADE (GELDLESS) MARK. 


SEND FOR OUR 


STOCK LISTS 


OF 


CHUCKS, 
CAST TOOL STEEL, 
MICROMETERS, 
HIGH SPEED DRILLS 


&e. &c. 


CARRS, 


35, Queen Victoria Street, 
LONDON, E.C. 


Telegrams—“ Dustless, Cannon, London. 
Telephone—City 4532 (4 lines). 


“ASQUITH” DRILLS for 
WALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Deliveries 





4147 








387 

















ESTABLISHED 1861 


HARRISON & CAMM, Ld. 
Works and Offices: ROTHERHAM. 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon pa, Castings, RAILWAY WAGONS 
(in Iron, Steel or Timber}. 





THE GLASGOW ROLLING STUCK & PLANT WORK 


HURST, NELSON & CO., LTD. 


RAILWAY other description rtre 

ELECTHIO C CARS and Ree ery her dene description of RAILWAY 
T G STOCK. 

Foreme, Surra 


Makers of Wuazz.s, Axizs, Ratway ay Pua, 
ey -—_7 lrox and Brass Castries: 

and Chief Works: MOTHERWELL 
is week, page 39 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD. 





have fh stock, of nan advanced state of progress at their 
California Works, ‘Stoke-on-Trent 1 a a latgh weeaber of 
LOCOMOTIVES, 


with cylinders Loom Se 6in. “aie l6in. - Soe aR oe 2 
” and 00. Lid, SB Broot Bt Place, EC. wre 80s 


P. & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 
Manufacturers of RAILWAY WAGONS and CARBIAG 
TRON and STEEL SLEEPERS Plot SPIKES, and 

other PERMA. ERMANENT WAY TERIAL TBRIDGES, and 
CONTRACTORS for RAILWAY PLANT and STORES of 
every description 





Chiet Offices—123, Trongate, Glasgow. 
Registered Ofices—1084, Cannon-street, London, E.C. 


G. R. TURNER, L? 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, §eleo nial 2 & Frere Railways. 
FARM OEST Way —— ALS, &c. 





Colliery Screening and Conveying Plants, a eae rir 
Blevatora, Structural Wor descriptions. 
Chief Werte S Office : LANGLEY Mil. gr © NOTTIN AM 





m Office 
See Illustrated Advt. first issue in each month on page 8 








HIGH SPEED 
STEEL TOOLS. 


We are the Sole Manufacturers of ‘E-CONOMO’ 
High Speed Stee! Tools, both Solid and Tipped, 
as supplied to the NATIONAL PROJECTILE 
’ FACTORIES and Principal Engineering Firms. 








We have now extended our plant, and are 
therefore prepared to accept further orders. 


PROMPT DELIVERIES GUARANTEED. 


The VAUGHAN ENGINEERING WORKS, Ld. 


22. Cross Street, Islington LONDON, N. 


WATER TURBINES 














GOVERNORS. 
MULTI-STAGE PUMPS. 
We have 
secured the 
Contract 
for 











a Port Arthur 


Victoria Street, 
London, S.W. 


Specialists in Machinery 


FOR 
MECHANICAL LOADING & UNLOADING OF SHIPS. 


MECHANICAL HANDLING IN WAREHOUSE, 
FACTORIES AND DOCKS. 


GRAVITY OR ROLLER RUNWAY FOR CONVEYING 
CASES WITHOUT POWER. 


Rownson Drew & Clydesdale, Ld. 





PITMAN, CESAR & CO.,”* 








ASQUITH, Ltd., 
Highroad Wells, Halifax, England 

















HARTNESS 
FLAT TURRET LATHE. 


Now pails ts Ud, two sizes—24 by 24—12in. sping and 3 A 
%—14in. swit me- Equipped with tools for either bar 
ucking work. 


JONES & LAMSON MACHINE CO. 


1082, QUEEN VICTORIA STREET, 
LONDON. (8p1) 6188 


BULLIVANT AND C0., LIMITED 


Steel Wire Rope Makers, 
Engineers and Contractors, 


BULLIVANTS' AERIAL ROPEWAYS, Ltd, 


72, MARK LANE, Larnos, E.C. Spl61% 
Works: Muiwau, E. : 2108 Ave. 6 thoes) 




















Head Office: UPPER THAMES SF™., E,C. 
Conveyor Dept.: 113, Queen Victoria &t., E.C 
Telegrams: Rowns on, London Telephone : Ce itral 1070. 





The Baldwin Locomotive Works, 
PHILADELPHIA, PA., U.S.A. 
Lendon Office: 

34, Victoria Street, London, S.W. 
Cable Addresses— 

‘Baldwin, Philadelphia ;” “ Fribaid, London, 

See illustrated advt last and next week. Spi 614 


STU 











ROBERT STEPHENSON & 00. 
Locomotive Builders, DARLINGTON. 
London Office - - Saxcrvarr Hovsz, Gilles 


LOCOMOTIVE for all Gauges 


and Services. 
Tele Tel. 200 ai Darlington ; rie Lond 
ose at. 200 and 300 Darlington ; 680 Victoria. 
Codes: A B oe soering "Tel neering Standards, 
n, gineering 


SANKEY 






































For Workshop and Warehouse. 


Write for details. 
Joseph Sankey & Sons, Ltd., 
Hadley Castile Works, K20 
Wellington, nines. 











SHOWROOMS 
MACHINERY 


TO BE LET 
IN FLEET STREET. 


The premises consist of 
GROUND FLOOR (part), and 
Excellent LARGF ~ ASEMENT 
Total area, 3500 |” 


Alterations made to suit incoming tenant. 


,,cial feet. 


For particulars apply to 


Mr.S°LL, 168, Fleet St., London, E. C. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. I. 
INTRODUCTION. 


THERE are three distinct systems or methods 
whereby oils in general can be classified into groups. 
These may be called the popular, the scientific, 
and the practical. 

The popular system divides them into animal, 
vegetable, and mineral oils according to the natural 
kingdom from which they are derived. This scheme 
of classification has little scientific value, for it is more 
than doubtful if we are ever justified, scientifically, 
in speaking of a “‘ mineral” oil. It is practically 
established that oil is always an organic and never 
an inorganic substance, and that so-called mineral 
oil, whether obtained direct from a well, or recovered 
by distilling shale, is merely the transformed product 
of animal or vegetable organisms. Nevertheless 
‘“‘mineral’’ oil is so distinct in its properties from 
either vegetable or animal oil proper that in most 
practical circumstances its separate classification is 
highly desirable. In popular phraseology, it may 
be remarked, ‘‘ mineral”’ oil means petroleum, the 
raw product, or one of the substances derived from 
it by treatment. It is not usual to speak of the coal 
tar oils as “‘ mineral”’ oils, although the well-estab- 
lished position of coal as a mineral would certainly 
justify us in doing so. 

The second scheme of classification is the chemical. 
Into this we do not propose to enter here, for its 
interest is at present almost purely scientific. 

The third or practical system classifies oil primarily 
into two groups, namely, essential oils and fixed oils. 
An essential oil is one which can be volatilised without 
decomposing it. A fixed oil is one which cannot be 
so volatilised. The fixed oils are further subdivided 
into two groups, the mineral oils on the one hand 
and the fatty oils on the other. 

Essential oils. as we have said, are distinguished by 
the fact that they can be distilled without suffering 
an alteration in their chemical composition. ‘They are 
obtained entirely from vegetable sources, commonly 
by distilling the leaves, flowers, fruit, or seeds of 
various plants. Certain barks and roots also yield 
essential oils, as do amber and other resinous exuda- 
tions from trees. Distillation not, however, 
universal, mechanical processes and extraction by 
means of solvents being sometimes adopted. Essen- 
tial oils are used for many minor purposes. ‘Thus 
the oil distilled from pine needles finds employment 
in the manufacture of boot polishes, while cedar-wood 
oil, on account of its high refractive index, is in demand 
for microscopic purposes. Generally speaking, how- 
ever, these oils may be said to be in chief use as per- 
fumes, as flavourings, and as medicines, typical exam- 
ples of the three classes being lavender oil, peppermint 
oil, and eucalyptus oil. 

Fixed oils, as already remarked, cannot be distilled 
without suffering chemical decomposition, and are 
divided into two groups, the mineral and the fatty. 
The mineral group comprises petroleum and_ its 
derivatives, and is identical with the mineral group 
of the popular classification. The fatty oil group, 
on the other hand, is not identical with the animal 
oil group of that classification, although it is generally 
true that all animal oils are fatty oils. Many fatty 
oils, we might even say the most important fatty oils, 
are of vegetable origin. Certain of the heavier 
mineral oil derivatives may look like fatty oils, and 
are used,as are some fatty oils, for lubricating and 
burning purposes. Nevertheless the two classes are 
radically different in their chemical composition. 
The broad and most important and practical difference 
between them-lies in the fact that fatty oils can be 
converted into soaps by acting upon them with 
caustic alkalis and other inorganic substances, 
whereas mineral oils cannot be saponified. 

Fatty oils are thus either of vegetable or animal 
origin. Neither ‘‘ vegetable”? nor ‘animal,’ as 
here used is, of course, to be interpreted in a restricted 
sense. Speaking botanically, very few oils are obtained 
from vegetables, the only one, in fact, which comes 
readily to mind being that derived from radishes, 
the seeds of which yield an oil of the rape or colza 
type. The majority of and the most important 
vegetable oils are extracted from the seeds of plants, 
for example, linseed, cotton seed, rape seed, hemp 
seed, poppy seed, and sunflower seed. Important 
vegetable oils are also obtained from the nuts of 
certain trees, such as the walnut, cocoa-nut, and 
hazel nut. Other trees yield oils from their fruit 
either from the fruit itself, as in the case of olive oil, 
or from the fruit kernels, as in the case of cherry, 
apricot, plum, peach and palm kernel oils. 

Speaking zoologically, the term ‘animal oil ”’ 
is more or less justified. Thus the sheep, the horse, 
the ox, the whale, the seal, and the porpoise are all 
animals and yield important oils. It may perhaps 
be remarked parenthetically that the hoof of the ox 
is the source of the well-known neats foot oil, and 
that from the jaw of the porpoise there is obtained 
a very valuable oil used for lubricating watches and 
other delicate machinery. It must be admitted, 


is 


however, -* ot some important “animal” oils are 
recover ‘m fish, notably from the livers of fish. 
1 . . . 

Such’ a employment chiefly in currying leather, 


to some extent in soap making, and to a small degree 
The birds also supply “ animal” oils 


in medicine. 


or fats. Thus the egg of the common hen yields an 
oil used in leather dressing, while fats are obtained 
from the blackcock, duck, and goose. Even the 
reptile kingdom is drawn upon, for the rattlesnake 
gives a fat which is used in pharmacy. So far as 
we know the insect kingdom is not used as a source 
ef “animal” oil. This is so presumably because 
of the difficulty of collecting insects in quantities 
sufficient for treatment, and because of the difficulty 
of treating them. It is certainly not due to the 
absence of oil in their composition. Thus cochineal 
extracted with benzene can be made to yield an oil. 
Cochineal is, of course, the dried bodies of an insect 
which lives on a species of cactus cultivated, for the 
sake of the insect, in Mexico and Central America. 

Vegetable and animal oils are frequently closely 
similar in composition and behaviour. Until recently 
it was in general impossible to determine to which 
class a given oil belonged solely by chemical examina- 
tion. Means, however, are now available for 
discriminating chemically between the two classes. 
Thus, animal oils contain a certain alcohol known to 
the chemist as cholesterol. This body can be isolated 
from the oil recovered from sheep’s wool, and is 
well known to the general public under the name of 
lanolin. A similar alcohol is contained in vegetable 
oils. This body is known as phytosterol. It appears 
to have the same molecular formula as cholesterol, 
but undér certain circumstances it behaves differently. 
Thus under the microscope the crystals of the two 
bodies are found to be of different shape. This and 
the fact that their acetates melt at different tempera- 
tures form a basis for distinguishing chemically 
between a vegetable and an animal-oil. 

Apart from the existence of these two bodies in 
animal and vegetable oils respectively, the chemical 
composition of such oils cannot be regarded at present 
as being completely understood. This composition, 
of course, varies, and varies greatly,from oil to oil. 
Further, although to a lesser extent, it varies in any one 
oil according to the soil and climate in which the plant 
from which it was dertved was grown, or according to 
the age, food, even the personal habits of the animal 
from which it was obtained. ‘There need therefore 
be little wonder if the classification of oils on a chemical 
basis is, as we have stated it to be, a matter at present 
almost solely of scientific interest. Even in the matter 
of defining what an oil in general is the chemist cannot 
do more than adopt the popular description of an oil 
as a substance, usually liquid at ordinary tempera- 
tures, which is insoluble in water, combustible, and 
more or less viscous. ‘This definition succeeds in that 
it excludes oil of vitriol—the popular term for con- 
centrated sulphuric acid—from among the © oils. 
Tt fails only in so far as it does not distinguish between 
an oil and a fat. There is no chemical distinction 
between a fatty oil and a fat. It is purely a matter 
of temperature, for a fatty oil when frozen becomes 
a fat, and a fat when melted becomes a fatty oil. 
A particular instance of how climate affects the 
nomenclature is to be found in the case of cocoa- 
nut oil. In India this substance is liquid, and is 
therefore to be regarded as an oil. In this country 
it is usually solid and should properly be spoken of 
asafat. It has been proposed to adopt 20 deg. Cent. 
as the standard temperature at which to judge fats 
and oils. The hardest fats, it may be added, melt 
at about 50 deg. Cent., while some oils are still 
liquid at and below the freezing point of water. 

As the title of this article indicates, we propose 
in the present series to describe and discuss the 
production and employment of vegetable oils. It is 
not our intention to deal with either essential, 
mineral or animal oils. The whole field is too vast 
to be treated conveniently in one series of articles, 
and, moreover, is not sufficiently well connected to 
have a common interest. In fastening our attention 
upon vegetable fatty oils considerations other than 
these have also weighed with us. Among such 
considerations may be mentioned the fact that these 
oils, particularly those suitable for edible purposes, 
are now attracting attention in this country to an 
extent hardly contemplated before the war. As is 
well known, Germany had in recent years become a 
very formidable rival to this country in its command 
over the vegetable oil industries, and had, as in 
Nigeria for example, secured virtual monopolies over 
certain of the raw materials. These sources of 
supply have now been largely set free and, let us hope, 
will never again pass into our enemies’ hands. Then 
again the war has led, as most of us know from 
experience, to an enormous increase in the demand 
for margarine, a very important outlet for certain 
varieties of fatty vegetable oils. Although much 
of this substitution for butter still comes from Holland, 
efforts on a gratifying scale are being made to meet 
the demand with margarine produced in this country. 

Apart from the margarine industry, the fatty 
vegetable oils constitute the raw product or one of 
the raw products of several important industries. 
Thus they are used in the manufacture of paints and 
varnishes, soap and candles, linoleum and oilcloth. In 
these industries the engineer plays a very considerable 
part, so that both in the production and in the industrial 
employment of vegetable oils much of great engineer- 
ing interest is to be found. It is from the engineering 
standpoint, and in particular from the British 
engineer’s standpoint, that we propose chiefly to 
regard the matter. 

In our next article we shall discuss the sources from 





which the better known vegetable oils are obtained, 
and the principal uses to which they are put. For 
the present it will be useful to describe without going 
into details the general methods adopted in their 
production. 

There are two broad methods of extracting fatty 
oils from vegetable products, one, that employing 
pressure, being purely a mechanical process, and the 
other, that extracting the oil by means of solvents, 
being more or less a chemical process. Under the 
first method ‘the seed, if small, is simply crushed in 
a hydraulic press. The oil forced out of the seed 
is*caught and drained off. If the seed is large or 
iffthe raw material.is copra or some such stuff, it is 
first ground up in special machines before being 
crushed. The seed or seed “meal” is sometimes 
heated during the process of crushing. The oil 
then produced is known as “‘ hot pressed ’’ or “ hot 
drawn” oil. Such oil, however, is apt to be unduly 
discoloured by reason of its having dissolved from the 
seed during expression an excessive amount of 
colouring matter. For certain purposes, therefore, 
notably for edible purposes, “‘ cold drawn” oil is 
preferred. The ‘cold drawing’ process usually 
leaves quite a considerable quantity of oil remaining 
behind in the seed. Consequently it is a common 
practice to break up the cake left in the press after 
cold drawing, heat it and extract a “‘ second expression 
oil *’ by the hot process. The cake left may be once 
again broken up, heated, and expressed a third time, 
but even so it is scarcely possible to extract more than 
90 to 95 per cent. of the total oil in the seed by the 
crushing process alone. 

The second process extracts the oil from the seed 
or seed meal by means of chemital solvents, the seed 
being treated either hot or cold.’ The three chief 
solvents in use are benzene, carbon disulphide, and 
carbon tetrachloride. The process in outline consists 
of allowing the solvent to percolate through the seed 
or meal in a closed vessel, draining off the solvent 
and dissolved oil, transferring it to a heated still 
and there driving off the volatile solvent so as to leave 
the oil behind. The solvent is condensed and re-used. 

So far as the percentage of oil recovered from the 
seed is concerned, this process is distinctly superior 
to the pressure process, for under it as much as 
99 per cent. of the oil can readily be extracted from 
the raw material. A further advantage of the process 
undoubtedly lies in the simplicity and cheapness 
of the plant required as compared with that used 
under the pressure method. 

The relative advantages of these two processes 
form a subject of much discussion. As the reader 
is doubtlessly aware, the residue left after the oil 
has been extracted from linseed, cottonseed, copra, 
and certain other oil-bearing substances, is in great 
demand as a cattle food. While it is tadmitted 
generally that the solvent extraction process recovers 
the oil more thoroughly from the seed, &c., than does 
the pressure process, it is frequently urged that its 
very efficiency in this respect deprives the residue 
of much, if not quite, the whole-of its value as a 
feeding stuff. The five to ten per cent. of oil re- 
maining in the cake left after crushing in a press is 
not, it is claimed, a source of loss, for without it the 
residue could at best command a market only as 
manure. On the other hand, it is stated that the 
oil left in the cake is only a heat forming substance, 
and that the husks, &c., of the seed form the real 
food value of the cake. Further, oil press cake, it is 
argued, cannot be fed undiluted to cattle, but has to 
be mixed with bran and other substances, a fact 
which would seem to imply that oil cake is a richer 
food than it need be. The residue left by the solvent 
extraction process retains all the husks, &c., while its 
richness in oil is not such as to prevent its being fed 
directly to cattle. pe 

Whatever may be the true way of looking at this 
matter we have next to note that the advocates of 
the pressure system urge a further objection to the 
solvent extraction process. This is to be found in 
the alleged difficulty or impossibility of getting rid 
of the last traces of the solvent used either from the 
oil or the residue. The point is of importance, for 
the solvents commonly used are either poisonous or 
have a nauseous taste. If the allegation were well 
founded, therefore, solvent extracted oils could not 
be readily used for edible purposes, and would have 
to find an outlet solely in industrial applications, 
such as soap making, while the residue would probably 
be refused as food by cattle and would have to be 
used as manure. 

Whatever may at one time have been the case, 
and may still be where old-fashioned German-made 
solvent extraction plant is in use, it seems certain 
that recent progress has overcome these objections 
to the process. We are credibly informed that 
horses and cattle will eat extracted meal with avidity. 
We have examined oil extracted with benzene and 
neither to the taste nor smell did it reveal any trace 
of the solvent, although benzene is said to be the 
most difficult of all the solvents to eliminate. 

It is advisable, we think, to discard the idea that 
the two processes are essentially rivals. It is certainly 
undoubted that they can be very profitably worked 
side by side in the same mill, for the solvent process 
can be made to supplement the pressure process 
frequently with great advantage. Thus certain seeds 
can profitably be crushed to recover a high-class 
edible or other oil, and thereafter treated with solvents 
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to recover the remaining oil. It is to be noticed 


that in discussing the relative advantages of the two | 


processes it is not wise always to confine our argument 


to the general case. Our conclusions must be | 
modified not only by local conditions as to the outlet | 
for the oil and seed residue—that is, the press cake | 
or extracted meal—but also by the particular oil | 


bearing seed which is to be treated. Thus the 
residue of certain seeds, rape seed for example, 


has little or no value as a food stuff however it is | 


obtained. It seems therefore only reasonable in such 
eases to adopt that process which recovers most oil 
from the seed, and which, moreover, leaves the residue 
in a form which is directly suitable for manurial 


| PYRMONT ELECTRIC SWING BRIDGE. 
No, ITI.* 


THE swing span is of the ring bearing type, the 
whole weight—800 tons—with the exception of some 
9.4 tons—which is carried directly by the pivot— 
| being equally distributed on 66 cast steel rollers upon 
| which the span revolves. A view showing the rollers, 

radial rods, discs, plates and pivot is given in Fig. 38, 
| page 132. + 
| The cast iron track is of bridge section, is machined 
| top and bottom, and is bedded hard on the masonry. 
To the top flange of the track is secured by set screws 


machined on one surface, was connected by set screws 
to the planed top flange of a segment of!the cast iron 
track. This segment of track was connected to, and 
formed the rim of a wrought iron framed sector of a 
circle, so arranged as to move freely round a pivot, 
the planed bottom flange of segment sliding on rests 
attached to an ordinary planing machine. Whilst 
there was no difficulty in securing the bottom tread 
to the cast iron track when once the track was level 
and bolted down to its temporary foundations, yet 
some difficulty was anticipated by the manufacturers 
in obtaining a good job with the top treads which had 
to be secured to angle bars of the drum without 
intervening packing. When, however, the cast iron 











Fig. 24—DRUM AND DISTRIBUTING GIRDERS 


purposes. On the other hand, the solvent extraction 
process should be studied cautiously if castor seeds are 
in question. Castor oil is in several respects an excep- 
tional oil and appears to suffer some chemical change 
by the action of solvents. 

In conclusion, it may be remarked that any 
objection to solvent extracted meal as a food 
stuff on the ground that it is deficient in oil can be 
overcome by mixing it with the desired proportion 
of oil and moulding it into cakes. Again, it can 
be mixed with ground-up press cake and the whole 
remoulded. Both practices are followedgon the 
Continent... We_.may add that so far as we can 





a steel coned bottom cread. This tread is machined 
on all surfaces with the view of obtaining the best 
possible roller path. The conical rollers, which are 
18in. in diameter on the centre line, with a 10in. 
bearing face, are connected by 1 }in. radial rods to two 
circular disc plates, which revolve round the pivot 
with }in. play, the whole forming a flexible turntable. 
The top tread isfof{the same section as the bottom 
tread, and is secured to the bottom flange of the drum 
with set screws. The drum, which is 35ft. diameter, 
and 5ft. deep, is provided with 16 radial struts con- 
nected at their inner ends to two dise plates fitted 
over and revolving round the pivot. A view showing 








Fig. 25—-FIRST SECTION OF CAISSON 


track was fixed perfectly level in position on its 
temporary foundation, the drum with the bottom 
flange angle bars loosely bolted to the web, was put to 
rest on the track, the angle bars being then securely 
clamped down thereto, and whilst in that position 
the holes were rimered through the web plate and 
angle bars, and the rivets were then closed. Owing 
no doubt to the very highest class of work being 
specified, and to the great care taken by the manufac- 
turers of this portion of the work, there is not in the 
bridge as working to-day one idle roller in the live 
ring. 

The span was built out from the pivot pier without 











discover there is no ground for the assertion made 
in an authoritative work that extracted meal cannot 
be sold in this country as a cattle food. 








Tue Board of Trade returns for the last six years show | 


that, whereas in 1911 we imported of soft woods 9,740,436 
loads at a cost of £25,847,077, during the last year our 
imports declined to 6,318,872 loads, whilst the cost rose to 
£40,199,469. These figures do not include the very large 


amounts now imported direct for Government account. | ; 5 . 
“ . | dumpy level, the pivot being mounted in the centre. | 


The drop in quantity of imports is still more strongly | 


emphasised by the figures for the year immediately Lefore 


the war, when we imported 11,589,811 loads at a cost of | 


£33,789,356. Another interesting effect of the war on 


timber imports is seen in a comparison of the relative | 


proportions from the principal different exporting coun- 
tries. In 1913 Russia supplied 51 per cent. of our imported 
soft woods, Scandinavia 25 per cent., Canada and the 


United States 22 per cent. For last year the figures were : | 
Russia 16 per cent., Scandinavia 50 per cent., Canada and 
U.S.A. 27 per cent. 


Figs. 26 and 27—-MACHINING THE ROLLER PATH 


| the distributing girders, drum, radial struts, and the 


| machinery platform is given in Fig. 24. It was found 
|impossible to machine the treads and tracks as 
| required by the specification without building a special 

lathe with a rigid face plate or table at least 37ft. in 


| diameter, and it was therefore decided to carry out | 


| this portion of the work in the manufacturers’ yard, 
as follows:—The cast iron track segments were 
| planed parallel top and bottom in an ordinary planing 
| machine ; the ends were then machined, and the whole 
| of the segments bolted up in a ring, as seen in Fig. 26. 
| The ring was laid down and carefully levelled with a 


A special carriage was constructed with the two 
rollers running on the top of the ring, and constrained 
| to move round the centre by a radius rod. A tool 
in the tool box fixed on the carriage could be brought 
to bear on the vertical edges of the cast iron ring, and 
| the carriage was pulled round by a horse trained to 
| work a roundabout—see Fig. 27. 

Each segment of the conical tread, after being 





* No. II. appeared February 2nd. 





staging—see Fig. 39, page 132—which shows the 
distributing girders being erected on the top of the 
drum—a stationary crane on the timber protecting 
platform alongside raising the material to a crane 


| travelling on the top of the span, by which the differ- 


ent members were placed in position—pneumatic 
riveters being used wherever practicable. The 
specification provided for the temporary erection in 
the manufacturers’ yard and turning of the swing 
span by hand. This necessitated the provision of 
solid concrete foundations for the track and pivot, 
the weight on foundation at time of swinging in the 
yard having been some 500 tons. The specification 


| also stipulated that the main girders were to have no 
initial camber, and in the temporary erection in the 


manufacturers’ yard the girders were packed up until 
the top booms were quite horizontal, and the holes 
through the ties and struts were then rimered 
through with pneumatic tools. Turned bolts and 
parallel drifts were used when swinging the span. 
The main girders were calculated to have a deflection 
of 4in., and to avoid the cracking of the coke concrete 
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or the cement rendering on them, the ends of the swing 
span during erection in situ were weighted down with 
sand bags to give this deflection—see Fig. 28. The 
bags were removed as the concrete blocks were placed 


concrete being deposited within the walls 
the caisson down. 


to force | 
But little difficulty was experi- | around the outside of the caisson, and to excavate 


It was then decided to place a large body of clay 


enced in keeping the caisson level, four draught gauges | the remaining 6ft. of rock through the water witli 


painted on the inner wall at once showing by the cut ! jumpers. 


The vertical jumper consisted of a square 
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Fig. 28—COKE-CONCRETING DECK OF SWING SPAN 


in position, thus keeping the ends of the swing floating 
at the same level The superstructure of the swing 
span, in which the bracing together of the main 
girders is well shown, is given in Fig. 30. The cost 














Fig. 22—ROADWAY—SWING SPAN OPEN 


of the water any movement out of level, thus allowing | ironbark pile, some 64ft. long, carrying on its lower end 
prompt measures to be taken by weighting and) a heavy steel casting provided with three steel cutters. 


dredging to counteract the same. When the caisson 


This jumper was hoisted by a steam crane, and was 


touched the rock on the high side the water within | tripped with a 6ft. to 8ft. drop, the rock being exca- 














Fig. 30—SUPERSTRUCTURE OF SWING SPAN 


of the swing span erected in situ, including electric 
equipment, was £21,959. 

At the site of the pivot pier there were 3ft. of soft 
mud, and some 25ft. of clay overlying the sandstone 
rock which sloped 8ft.in the diameter of the pier. 
With such a large body of clay it was decided to sink 
#& permanent wrought iron caisson to the rock by open 
dredging ; then to pump out the water within the 
caisson, and to excavate the trench in the sloping rock 
sufficiently to enable the cutting edge to be bedded 
on the solid for its whole periphery. A temporary 
caisson, extending to 2ft. above high-water mark, 
was also provided to permit of the masonry top of pier 
being built in the dry. The first’ section of the 
caisson, weighing 50 tons, was put together directly 
over the pier site on a square ironbark frame—see 
Vig. 25—the ends of the four beams projecting and 
forming the eight points from which the frame with its 
load was suspended by wire ropes from the protecting 
platform already in position. 

The ropes were eased away by hand until the 
caisson was sufficiently immersed with a draught of 
7ft. 3in. to float with its own buoyancy, the framing 
being then pulled from underneath the cutting edge. 
Fresh sections were then built on to the concentric 
walls of the caisson, and sinking was proceeded with 
by depositing concrete within the space between the 
walls. When the cutting edge was close to the mud 
bottom, the caisson was brought into jts true position 
hy means of folding wedges working between the four 
sets of timber guides bearing against the caisson and 
the piles of the protecting platform. Concreting 
between the walls was then proceeded with at the 
bottom of a tide, so that with the following ebb the 
caisson was easily grounded, and with sufficient 
weighting to prevent its lifting with the rising tide. 

The mud and clay within the caisson were excavated 
With # clam bucket worked from a floating crane, 





the caisson was pumped out, the caisson taking a list 
of llin. A view of the caisson before it was pumped 
out is given in our Supplement, and a view of it after 





Fig. 32—CAISSON AFTER PUMPING OUT 


pumping out is shown in Fig. 32. The rock on the 
high side was quickly excavated, the caisson being 
lowered 2ft. when e blow occurred, the water filling 
the caisson within a few minutes. 





| 
| 








Fig. 31—JUMPERS FOR EXCAVATING 


vated from 5ft. inside of the inner wall until a vertical 
face in line with the wall was obtained. ‘Two of the 
jumpers are shown in Fig. 31, while a view showing a 
jumper being operated in the caisson is given in our 


| Supplement. 





Upon obtaining a face the rock under the bell- 
mouth and cutting edge was removed with a jumper 
consisting of a flat-footed rail provided with a steel 
chisel point at its lower end. This jumper worked in 
a hollow timber chute fitted with a wrought iron 
bearing plate, upon which the flat-foot of the jumper 
worked, the jumper being hoisted with a steam crane 
and giving a drop of from LOft. to 12ft. By means 


| of wire ropes attached to the top and bottom of the 


chute the jumper could be set at the required angle 
to reach anywhere under the cutting edge, the posi- 
tion of the cut being fixed by a diver. 

During the rock excavation the water was kept near 
the top of the caisson, and upon the rock being 
cleaned for 10in. or 12in. the water within the caisson 
was pumped out sufficiently to allow the caisson to 
settle by its own weight. This method was followed 
until the contract depth of 54ft. below low-water 
mark was reached, by which time the caisson had 
been gradually “ straightened up,” until finally within 
2hin. of level, the cutting edge being in its true posi- 
tion, and the top of caisson well within the i2in. 
margin allowed for errors in placing and sinking. 
The few places where the cutting edge was not bearing 
on the solid rock were then cleaned off by divers with 
a water jet, the spaces being filled with basalt concrete 
in bags packed by divers. At a distance of 4ft. from 
the cutting edge a ring of concrete bags, headers and 
stretchers was laid to a height of 4ft., the narrow 
space thus formed being filled with concrete deposited 
in the loose by means of a bell-mouthed canvas bag, 
the bag being lowered through the water and tripped 
when in position by a diver. This work was carried 
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out in eight sections, the rock being well washed with 
a jet before depositing the concrete. ‘To stiffen the 
ring of concrete under the bell-mouth, a ring of sand 
bags, 4ft. high, was placed some llft. inside of the 
cutting edge, the intervening space being filled with 
basalt concrete deposited through the water in self- 
tripping iron boxes, the rock being cleaned off with a 
jet before concreting in each of the eight sections in 
which the work was carried out. “The concrete was 
allowed to set for nine days before pumping the water 
out of the caisson. The latter operation was effected 
in twelve hours. 

After pumping out the water the sand bag wall was 
removed, and the rock and concrete were thoroughly 
washed with a jet—-see Supplement—the concrete 
being found to have set very hard, and being remark- 
ably well placed by the divers, the line of bags show- 
ing how accurately the divers worked to the gauges 
in over 50ft. of water so discoloured with clay as to 
necessitate all work being done by “feel.” When 
the last of the water had been bailed out of the 








Fig. 33—FOUNDATION PILE AND FOLLOWER 
caisson—see Supplement—three small leaks were 
found which were collected in 3in. iron pipes and led 
to a sump, the pipes being surrounded with neat 
cement. After securing an absolutely clean bottom 
by scrubbing and hosing down, sandstone concreting 
was proceeded with to a height of 12ft. above the 
cutting edge see Supplement. This concrete was 
allowed to set for three days when the caisson was 
filled to the top with rubble sandstone concrete, the 
plums in some cases weighing over three tons—see 
Supplement. 

To enable all the conerete within the caisson to be 
laid in the dry without trouble from water pressure, 
the sump was carried up to low-water mark before 
being finally tilled, the water in the sump in the mean: 
while being easily kept down by occasional bailing. 
When the concreting of the caisson had been completed 
the top was carefully levelled for the receipt of the 
masonry, whilst the pivot center having been accu- 
rately determined, a central iron rod was concreted 














Fig. 34—DEPOSITING BOX, FILLED 


in. Round this rod a wooden trammel revolved, to 
which the radial facing stones were set, a loose gas 
pipe, the depth of the course, being slipped over the 
central rod—see Supplement—in which may also be 
seen a view of the pivot pier when practically com- 
pleted. The whole of the masonry was laid in the 
dry, and on completion of the pier the temporary 
wrought iron caisson was removed, leaving only the 
stonework visible. The total weight on the founda- 
tion of the pier, including superstructure and swing 
span, is 6800 tons, neglecting friction and buoyancy, 
whilst the completed cost: was £14,320, the protecting 
platform and dolphins having cost £3379. 

The rest pier at the Pyrmont end of the swing span 
is founded on the rock, whilst the Sydney rest pier is 
carried on 58 piles driven to the rock bottom about 
64ft. below low-water mark. At the site of the 
Sydney rest pier an area, somewhat larger than the 
base of the pier itself. was dredged with a ladder 
bucket dredge until a Jeve]l bettom was secured 32ft. 





below low-water. The ‘foundation finishing 
alternately 2ft. and 3ft. 6in. above the clay bottom 
were then driven with a follower—see Fig. 33-—to 
refusal, when, by tapping out the bolts which passed 
—in slack holes—through the four flitches and the 
pile head, the followers were released by a diver. 
The followers were provided with a ring top and 
bottom, but no ring was used on the pile heads, the 
tough ironbark obviating trouble from brooming or 
splitting. After the foundation piles had all been 
driven, a rectangular hardwood frame was lowered to 
the bottom, and having been accurately positioned 
was secured in place by strutting off the foundation 
piles. Guide piles were then accurately pitched by 
means of this frame, and were all driven to a depth 


piles 














Fig. 35—DEPOSITING - BOX—-EMPTY 
of 10ft., and° the frame was removed. Horizontal 
walings provided with guides fitting round each pile 
were next bolted to vertical runners, and with these 
runners were then forced through the water, succes 
sive walings being added at intervals of about 5}ft. 
until bottom was reached. Vertical hardwood 
sheathing, formed of two thicknesses of 1 }in. planking 
and in 6ft. sections, was next lowered, the back ‘of 
each section being at each waling provided with two 
battens blocked off at an angle to engage with the 
walings, and to bring the sheathing hard up against 
the walings when forced down from above water, the 
sheathing thus providing a smooth face for the con- 
crete. 

On completion of the sheathing the silt was removed 
from between the pile heade, and conereting was then 
proceeded with, the timber depositing boxes fitting 
between the pile heads, the boxes being guided into 














Fig. 36—BUILDING REST PIER 


place by divers. The concrete above pile heads, and 
within 2ft. of low water, was deposited by means of 
single rope self-tripping iron boxes, specially designed 
by Mr. Perey Allan, M. Inst. C.E., for the purpose 

see Figs. 34 and 35. Each box held 22 cubic feet of 
concrete, and was provided with top and bottom bars, 
the lower set at an angle so as to minimise disturbance 
in depositing. By means of pins on the lower edge of 
bottom doors projecting outside the box, the doors 
were suspended from the crane rope, so that when the 
box landed on the bottom the slacking of the crane 
rope allowed the weight of the concrete to force open 





by which the box was then hoisted with the doors 
hanging free. 

The concreting was carried through without a break, 
little trouble being consequently occasioned by laitance. 
After the concrete had been allowed to set for 14 days 
the water was pumped out of the dam-—- see Fig. 36 
and after the laitance of the consistency of chalk had 
been removed from the surface, concrete in the dry 
to within Ift. of low-water mark was laid, a sand- 
stone masonry facing with concrete backing from this 
point to above high-water mark being carried out in 
the dry—see Fig. 37. When this portion of the work 
was completed the guide piles were cut off with a saw 
worked from above water, the waling ant sheathing 
being then removed, leaving the concrete bases with 
smooth faces. _,"The masonry of the facing consists 
of rock faced sandstone, laid in courses, with chisel 
dressed plinths, mouldings, copings, &c., the whole 
having a pleasing appearance, as indicated in the view 


given in Fig. 29, which also shows the approach to 








Fig. 37- MASONRY WORK ON REST PIER 


the bridge, with the traffic stopped, when the swing 
spanis open. "Phe cost of the two rest piers complete 


was £0217. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


A CHAIR OF ENGINEERING HISTORY AS A PROTEC. 
TION OF NATIONAL PROPERTY. 


Sin, It is very well known to engineers even though it 
may not be allowed publication, with the names in proof —that 
a study of ancient engineering and of its old inventions, now lony 
forgotten, has been and is to-day the means of making huge 
fortunes with the minimum of effort. 

All that is required to make money by such research is a short 
memory on the part of those who are to be called upon to pay 
the money, and a certain cleverness in phrasing patents and of 
* conciliating ”’ the Dress. 

A Chair of Engineering History would so equip every would-be 
engineer in the history of the past, that he would not become 
the easy dupe of the professional patentee as actually occurs 
at present. It seems a hundred pities that your article on 
page 112, in quoting from page 7 of M. Anatole Mallet’s work 
on the origin of the steam engine, did not allow it to appear that 
M. Mallet’s suggestion for a chair of engineering was induced 
by his knowledge of the amazing ignorance among engineers of 
what has been done before with superheated steam, as appear 
from the context on page 8, where he speaks of “ facts hardly 
ever published before.’ This has been confirmed in a personal 
conversation with M. Mallet. 

The fact cannot be denied, by anyone, that through British, 
French, and American ignorance of the history of superheaters 
and of superheating, all three countries became tributary to 
Prussia--not for an ounce of metal received in return for 
hundreds of thousands of pounds sterling paid by them, but 
merely for a paper permission to use inventions which’ had been 
patented fifty to sixty years before in Great Britaif and in 
France. 

Even Prussia itself was almost equally ignorant, and a 
Hanoverian engineer of great distinction wrote to a friend : 

** 1 do not believe our Patentamt would have granted the .. . 
patents had it been aware of those sixty-year old French 
Patents.” 

In Great Britain and in the United States every engineering 
journal strenuously opposed the revelation of the existence of 
those old inventions upon which an excellent friend, the Prussian, 
was to make such immense sums of money, and which were to 
so powerfully aid Germany in her war on the Allied countries 
of the West. 

Even to-day, our Press still “ puffs”? up these Prussian 
re-patents—proving that our Press has still its ‘‘ soft-side ’’ for 
the clever student in Germany of our ancient engineering 
history. 

Che suppression of facts by the engineering Press has led to 
the humiliating spectacle of British naval engineers of distinction 
asserting, in learned papers, that superheating was never heard 
of before the German patent-oftice habitué came forward and 
introduced it into this country within the last decade or so ! 

From this, it appears that a Chair of Engineering History 
would, in all probability, find itself uy frequent disagreement 
with aggresive commercial engineering, through its revelations 
of past history ; which Germans, and others, might seriously 
deprecate-—for the Gerrran, like the, Japanese, 1s essentially a 
copyist ; but his business methods are simply irresistible to the 
English and Americans—hence, from an earnest re-research of 
old, long-forgotten inventions, the clever German is able to 


‘ 


the doors and bring into engagement the two hooks ! create a world-wide Octopus Monopoly, so powerful, that at 
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{ 
this very day, not a single engineering journal has the temerity 
to publish that which, under a Chair of Engineering History, 
every student would learn as a mere matter of education. 

M.1.C.E, (FR.). 
THE PREMIUM SYSTEM. | 

Sur, Ln submitting for publication the details of a suggested | 
bonus scheme it is peed in the first place, to show the 
defects of the existing ones. ‘The two most prominent and | 
perhaps most typical in Great Britain are those of the Weir 
and Rowan systems. The defects of the Weir system have | 
already been discussed in your columns, so that it is only neces- 
sary here to emphasise the important one of the possibility of 
“nibbling.” Any system which lends itself to rate-cutting is-| 
to be most strongly deprecated, ‘The Rowan system removes | 
this objection, but is in turn defective because a workman is | 
not sufficiently remunerated after he has saved one-half of the | 
time given. For example, in reducing the time from 0.3 to 0.2 
of that given, é.e., by one-third, the workman's rate of pay 
only ingreases from 1.7 to 1.8, whereas it increases the same 
amount when the time is reduced from 1.0 to 0.9, i.c., by one- 
tenth, There comes a period, therefore, when the workman 
dloes not consider himself sufficiently remunerated for the 
extra energy he must display to save more time, and under- 
production is the result. Results of both systems are shown 
in Figs. | and 2. Fig. 1 has been previously explained, and 
nothing further need be added, though in passing it might be 
noticed that the Weir curve is a straight line and the Rowan 
curve a parabola. Fig. 2, which is self-explanatory, shows 
the defects of both systems, é.¢., as the time saved increases, 
the rate of pay increases too rapidly in the Weir system, but not 
rapidly enough in the Rowan system. 

In criticising a new system, two points should be borne in 
mind— (1) the rate of pay should be about 1.5 when the time 
saved is one-half, and (2) the true test of any system lies in 
the rate of pay when more than one-half of the time given is 
saved, 

Regarding (1), sume employers might be unwilling to accept 
this condition, and, of course, one cannot give any abstract. 
arguments for its adoption. What must be remembered is 
that the bonus system must commend itself to the workers. 
They are accustomed to this standard in both the Weir and 
Rowan systems, and are not likely to accept any other system 
which offers less. 

Regarding (2), it is, of course, the desideratuin of every 
employer to keep the rate of pay below about 14, and a time is 
given with this end in view. Employees too, by under-pro- 
duction, generally combine to the same end, But innumerable 
cases are known where a workman, in a period covering perhaps 
weeks or months, has been able to make great reductions in the 
time of performing a given job, and that under similar conditions, 
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Time taken Standard = 1-0 


This system under (b) is therefore similar to the Rowan 
system in its method of calculation, but involves squares. ‘This 
is admittedly more complex from a workman’s standpoint, but 
this difficulty can be overcome by preparing tables showing the 
rates of pay for various proportions of the time saved, and 
Soe these tables in prominent places in the workshop or 
yard. 

Proposed System (2).-Accepting this principal of a differ- 
ential progressive rate of pay, there can be suggested along the 


| same lines a further system, which is not compounded of two 


systems, and in which the maximum crate of pay is cut down 
somewhat. In this system a time is given for a particular job, 
as in the other systems, but, in addition, what may be termed a 
“bonus time” is also set. This bonus time should be about 
20 per cent. greater than the given time, and the percentage 
should be invariable. When the job is done in less than the 
time given, the time is subtracted from the bonus time and the 
rate of pay calculated by the rule :— 
1}, (bonus time — time taken)". 
time given 

This seems complicated at first sight, but it will be noticed 
that when a job is started there is only one unknown—the time 
taken. Tho results of this system are shown in Table II. and 
Figs. lL and 2. It will be seen that when the time taken is 0.5, 


Taste If.—-Proposed Scheme : (2). 
Time given = 1.0. “ Bonus ” time = 1.2. 


| Hours pay | Hours saved | 

Time Bonus time, | received to employer | Workman’s 
taken. less by on time rate of 

time taken. | workman. given. pay. 
£2 - 1.2 0 | 1.0 
1.1 - 1.1 0 | 1.0 
1.0 0.2 1.04 — 0.04 | 1.04 
0.9 0.3 0.981 i+ 0.019 1.09 
0.8 0.4 \ 0.928 + 0.072 1.16 
0.7 O.5 0.875 + 0.125 1.25 
0.6 0.€ 0,816 + 0,184 1.36 
0.5 0.7 0.745 + 0.255 1.49 
0.4 0.8 0.656 + 0.344 1.64 
0.3 0.9 0.543 + 0.457 1.81 
0.2 1.0 0.4 + 0.6 2.0 
Ot Oe 0.221 + 0.779 2.21 
0.0 1.2 — _ 2.44 


the rate of pay is 1.49; also that the maximum though un- 
attainable rate of pay is 2.44. The man’s rate of pay,when 
he saves no time is greater than unity, it is true, but the employer 
may safeguard himself here by not paying bonus unless the job 
is done in less than 95—90 per cent. of the time given. Probably, 
for simplicity, it would be better to let the system stand un- 
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PROPOSED PREMIUM SYSTEMS 


and with little more exertion or skill, because the incentive of 
bonus has made him grasp, unconsciously perhaps, some elmen- 
tary principles of motion study. It is for cases like this that a 
bonus system must be designed. Up to the period when the 
time saved is one-half, there is no appreciable difference between 
almost any systems that might be suggested. But later the 
rate of pay should not be so great as to engender “ nibbling,” 
nor so small as to reuunerate inadequately the worker. 

Proposed System : (1).-It is suggested that the rate of pay 
should increase according to a parabolic form in Fig. 2, the 
parabola passing through the point of intersection of the Weir 
and Rowan systems. The maximum though unattainable 
rate of pay is then 3. The results of this system are shown in 
Fig. 1, and Table I. From the calculated results it is seen that 
when the time taken is 1.0 to 0.8 the workman’s pay is inade- 
quate, so that it may be necessary to adopt the Weir system 

say-—between the limits 0 to 0.5 of the time saved. This, 


Tasie I. 
Time given = 1.0. 


Workman's rate of pay. 


Time taken. | Time saved. 


Weir Rowan. Proposed (1) 

1.0 0 as 1.0 1.0* 
0.9 0.1 1.056 : 1.02* 
0.8 0.2 1.125 1.2 1.08* 
0.7 0.3 1,214 1.3 | 1.18* 
0.6 0.4 1.333 14 1.32* 
0.5 0.5 1.5 1.5 1.5° 
0.4 0.6 1.75 | 1.6 1.72 
0.3 0.7 2.167 a7 1.98 
0.2 0.8 3.0 1.8 2.28 
0.1 0.9 5.5 1.9 2.62 
0.0 1.0 co 2.0 3.0 





* Alternatively the Weir system may be adopted between these 
mits. 


however, can be done without much complication or difliculty. 
If this be done, simple rules for calculating the bonus are : 
(a) Time saved, 0 to0.5. Workman receives as bonus one-half 
of the time saved. 
(6) Time saved 0.5 onwards. Workmun receives as bonus 
an extra rate of pay equal to 2 (Gare ven) x 
time given 


F ( 

Thus: Time saved, 0.4—-workman receives 0.6 + os 
0.8 hours pay. 

Time saved, 0.6 workman receives rate of pay 1-4 
é (0.6)? = 1.72; that is, 0.688 hours pay 


| This is altogether wro: 


correctedfin thejhope that the workman would be induced to 
reduce the time towards the higher rates of pay. In any case, 
it will be noticed on Fig. 1 that the pay given to the workman 
is greater.than in the Rowan system only between the limits 
1.0 to about 0.94 of the time given. Rate cutting is even less 
necessary in this than in the first proposed system. 

As it is useless for employers to propose a bonus system unless 
it is likely to commend itself to the workmen, the positive advan- 
tages to labour of this system may be thus stated :— 

(1) Up to about one-half of the time saved, the pay received 
is greater than in the Weir system. 

(2) The rate of pay differentiates for the increasing energy 
necessary as the job is done in decreasing time. 

(3) If the time be cut so fine that little or no time can be 
saved, the employer actually pays more for the work 
to be done than if the workman were only on a 
time wage. 

(4) Practically there is no possibility of rate-cutting being 
attempted. 

On the other hand, employers would in the upper reaches 
have reduced labour costs in comparison to the Weir system, 
and would give a better incentive to full production in comparison 
to the Rowan system. ‘The defect of complexity, if the system 
be indeed complex, must be weighed against these positive 
advantages. In this, asin every other sound system, a guarantee 
of no “ nibbling ” should be given and strictly carried out. 

Glasgow, February 3rd. Rost. F. McKay. 

° 





CALEDONIAN LOCOMOTIVES. 

Str,—In the issue of THE ENGINEER dated 2nd inst., I observe 
a letter signed ‘‘ Loco.,” pointing out that in your review of 
new locomotives in the year 1916 the engines referred to were 
sold to the Caledonian Railway by the ~~ Railway. 
, as the engines to which your article 
made reference were designed and built at the Caledonian 
Company’s Works, St. Rollox, during 1916, and were not the 
engines referred to by your correspondent as having been built 
for the Highland Railway Company. I shall be much obliged 


| if you will kindly publish this letter in your next issue, so that 


any erroneous impression created by your correspondent’s 
letter may be rectified. 
Glasgow, February 6th. W. PickERSGILL, 
(For continuation of Leticrs sce page 139.) 








Steam TurBINES FoR Lanp Purposes.—In our report of 
the discussion on Mr. Guy's paper on the above subject in last 
week’s issue, the figures given by Mr. S. L. Pearce and Mr. 
Seaton with regard to operating efficiencies should have been 


| in B.Th.U.’s per kilowatt-hour, instead of B.Th.U.’s per horse- 


power hour. 


Sc. ° 





OBITUARY. 


JAMES GILCHRIST. 


WIDESPREAD regret will be felt at the death of 
Mr. James Gilchrist, chairman of the well-known 
shipbuilding and engineering firm of Barclay, Curle 
and Co., Limited, Glasgow, which took place on 
February 5th, at his home, 3, Kingsborough-gardens, 
Kelvinside, Glasgow. 

Mr. Gilchrist, who had been associated with the 
firm of Barclay, Curle and Co. for about 55 years, was 
one of the best-known men connected with Clyde 
shipbuilding and engineering. In respect both of his 
practical skill and experience and his keen commercial 
acumen, combined with a delightful personality, he 
was widely and sincerely held in esteem. He was 
born in Glasgow in 1847, and was educated, mainly, 
at Partick Academy. Immediately after leaving 
school he was apprenticed to marine engineering with 
the firm of which he has for many years been one 
of the principals. Established by Robert Barclay 
in 1818 at Stobcross. Finnieston, this shipbuilding 
and ship-repairing concern was, in 1845, augmented 
by the admission of Robert Curle and James Haiil- 
ton, the title becoming Robert Barclay and Curle, 
and the business taking a leading place as one ofthe 
principal ship-repairing and shipbuilding firms on the 
Clyde. Other partners were subsequently admitted, 
in 1855, when the present works, or their nucleus, 
at Whiteinch were acquired. One of those taken 
into partnership was Mr. Archibald Gilchrist, father 
of Mr. James, who from the first had charge especially 
of the machinery department. While serving his 
apprenticeship young Gilchrist entered himself as 
a student at the evening classes of the Mechanics’ 
Institute (predecessor of the Glasgow Technical 
College) and there helped to equip himself with the 
theoretical as well as the practical side of his profes- 
sion. He was soon appointed to be chief of the 
drawing-oftice of the firm, a position which he occupied 
for eight years or so, evineing such keen interest 
in an appreciation of the work in hand, that the full 
charge of the engineering department—up till then 
held by his father—was put into his hands. That was 
in 1873, and in 1880 he was offered and accepted a 
partnership in the firm, still retaining as his special 
eare the managership of the engineering branch. 

In 1900, following upon the death of Sir Andrew 
Maclean, Mr. Gilchrist was appointed chairman of 
the firm, a position which he retained to the end, 
and in which he was associated with many ship- 
building and engineering contracts of special interest 
and importance. Under his direction the firm built 
many fine intermediate liners, and quite a number of 
mail and passenger steamers of an exceptionally high 
class. It had the distinction in 1912 of turning out 
the twin-screw motor vessel Jutlandia, of 4874 tons, 
which was the first ocean-going motor ship built 
and engined in the United Kingdom. Several years 
ago his firm took over the shipyard and graving dock 
at Elderslie, opposite Renfrew, orginally laid down 
by John Shearer and Son, and there, as its western 
department, the firm has ever since developed a 
vigorous ship-repairing and shipbuilding business. 
In connection with this development and other 
circumstances, it may be added, Mr. Gilchrist was 
a director of the firm of Swan, Hunter and Wigham 
Richardson, shipbuilders and engineers, Wallsend-on- 
Tyne. 

Apart from his work and responsibilities as a 
practical engineer and shipbuilder, and his responsi- 
bilities as an employer of labour, Mr. Gilchrist took 
a leading part in many public movements, and in the 
work of public or municipal bodies. Since 1906 he 
had been a ratepayers’ representative on the Clyde 
Navigation Trust, and he was re-elected last November 
for a further period of three years. As a member of 
this locally, if not nationally, important Trust he 
interested himself particularly in the operations of 
the Committee on New Works and Maintenance of 
Harbours and Rivers. 


; ISAAC JOHN MANN. 


THE death of Mr. Isaac John Mann is announced 
as having taken place on the 13th January, at his home 
Rose Hill, Orford, Suffolk. Mr. Mann was born in 
Dublin in 1836, and was therefore in his 81st year 
at the time of his death. He was educated at Trinity 
College, Dublin, and after leaving that institution 
he was for several years assistant engineer to the 
Dublin Port and Docks Board, during which time 
he specially studied the formation of river bars, and 
he was awarded a Telford Premium for his book on 
that subject by the Institution of Civil Engineers. 

In 1883 Mr. Mann went to Wexford, where he was 
associated with the late Sir John Fowler in the con- 
struction of Rosslare harbour, and when that work 
was completed he was made Resident Engineer at 
the Harbour Construction Works at Fishguard, 
an undertaking which presented many engineering 
difficulties, This position he occupied until 1903, 
when he retired. 

Mr. Mann invented a machine for testing Portland 
cement, and also an instrument for ascertaining 
the specific gravity of that material. He became 
a member of the Institution of Civil Engineers in 1888, 
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WATER RESEARCH. 


Supply to the * ‘Twelfth Report on Research Work,” 
made by Dr. A. C. Houston, the Director of Water 
Examination to the Metropolitan Water Board. 
Like all Dr, Houston's reports on his investigations | 
in connection with the water supply of London, the | 











| bacteria. 
| report expressed as number of microbes per 10 c.c. 
| instead of per | c.c. so as to avoid fractions. 

We alluded briefly in our annual article on Water | 





The results obtained are throughout the 


In Series I.—-see Diagrams I. and 1la—-which was 
carried out on October 23rd, 1913—a day of prac- 
tically no wind—samples were taken at intervals of 
about 40 yards apart along the line AB; at about 
the same distance apart along the line CD; and at 
about 45 yards apart along the line C EK, Along the 


as the B. coli is believed to be a more hardy microbe 
than the typhoid bacillus, the great reduction in the 
initial number of B. coli may mean the absolute 
elimination of the typhoid bacillus if this microbe is 
ever present in raw water.” It is pointed out, 
however, that there was every reason to suppose that 
along the north side of the reservoir, and even at the 
outlet, a certain proportion of the total number of 
microbes present had been stored for a very short 
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DIAGRAMS OF ISLAND BARN RESERVOIR, SHOWING LINES ON WHICH SAMPLES OF WATER WERE TAKEN AND THE NUMBERS OF BACTERIA FOUND IN 10 C.C. 


present document is of considerable interest, and 
it covers a wider field of research than some 
of the reports which have gone before it. As 
many points are brought out which will be 
found valuable to engineers whose business brings 
them in touch with water supplies, we propose to give 
in the following article a brief summary of the principal 
matters discussed. 


line A B the average number of bacteria counted per 
10 c.c. of water was 41, the worst count being 57 
and the best 7. ‘These figures compared with 280 at 
the inlet. The four samples on the west of the inlet 
had an appreciably better average than the 12 samples 
on the east side, the figures being 17 and 41 
respectively. This variation is attributed by Dr. 
Houston to there being a “drift” or “ short- 





¥ Diagramla. (compare Diagraml.) i/ustrating the number of microbes along 
the lines AB. C.0.CE. 
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CURVES SHOWING NUMBERS OF BACTERIA IN ISLAND BARN RESERVOIR WATER 


The first subject dealt with is the circulation of 
water in storage reservoirs, and Island Barn Reservoir, 
near Walton-on-Thames, was chosen for certain 
experiments, since the relative positions of the inlet 
and outlet are such as to suggest the possibility of 
* short-circuiting ’ of the water occurring. ‘The area 
covered by the reservoir is 121 acres. The capacity 
of the reservoir is 922 million gallons and the depth 





Diagram 2% (compare Diagram 11). 


~~ ee iMustrating the number off microbes 
190, —_____ along the lines F-G.and 

‘ (omitting First t two samples) 
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MICROBES per /Oc:c. (Bile-Salt Agar Test) 


circuiting ” from inlet to outlet. The results obtained 
along lines C D and C E were appreciably better than 
along the line A B, especially towards the ends 
D and E. The average for C D was 27, and that for 
C E 23 per 10 ¢.e., these figures showing percentage 
improvements of 34 and 44 as compared with the 
average 41 per 10 c.c. of A B. 

In commenting on these results as shown graphically 
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CURVES SHOWING THE NUMBERS 


of water in it is 30ft. An average of 27 mullion gallons 
of water is pumped into it daily from the Thames, 
at Walton, and a like quantity is withdrawn for 
filtration purposes at the Lambeth Works. Five 
series of test samples of water were taken from the 
reservoir, and all the samples were examined by the 
Bile-salt agar method, which as Dr. Houston points 
vut, is reputedly a B. coli test, ora test for excremental 


in Diagram 1a, Dr. Houston remarks that, ** although 
there is an improvement in the water close to the 
inlet, the best water, bacteriologically, lay—on 
October 23rd, 1913--towards the south side of the 
reservoir. Moreover, it is necessary to read into 
these figures certain epidemiological considerations. 
The bacteria towards the south side of the reservoir 
represent probably the survival of the fittest, and 


time, and were perhaps in as fresh and active a 
condition as those entering the reservoir at the inlet. 

Series No. IL was conducted on November 13th, 
1913, when there was a very strong W.S.W. wind and 
the surface of the water was very rough. Samples 
were collected along the lines F G and H L—-see 
Diagrams Il. and 2a. In this case the number of 
microbes at the inlet was 960 per 10 c.c. This 
number had fallen to 450, 40 yards away, and 
the samples taken around the intersection of the 
lines H I and F G only yielded 129, 137, 194, and 168 
microbes per 10 ¢.c. The average along the line I G 
was 128, or 87 per cent., below the numberat the inlet. ; 
while along the line H_ I, omitting the inlet sample, 
and that next to it, the average was 92, ora reduction 
of 90 per cent. as compared with the inlet, and 
29 per cent. as compared with the average for the 
line F G. 

Series IIT.--see Diagrams IIT. and 3a—was carried 
out on November 24th, 1913, when there was a west 
wind and the surface of the water was fairly smooth. 
The samples were collected right across the reservoir 
at the inlet J K, near the middle of the reservoir 1, M 
and near the outlet NO. At the inlet the number of 
microbes per LO c.c. was found to be 840. Thirty 
yards away it had fallen to 180 —a reduction of over 
78 per cent.; and within about 60 yards it was only 90, 
or nearly 90 per cent. reduction. Excluding the 
inlet sample the average of Jo IKK was 53 — nearly 
94 per cent. reduction—-and excluding the. sample 
nearest to the inlet sample, the average was 40 or 
over 95 per cent. reduction. 

In Series LV., the results of which are shown in 
Diagrams LV. ond 44, and which was carried out on 
February 9th, 1914, when there was a fairly strong 
south wind, samples were collected from the inlet 
right across the reservoir along the line RS, and also 
at right angles, level with the outlet along the line 
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OF BACTERIA IN ISLAND BARN RESERVOIR WATER 


P Q. At the inlet 480 microbes were found in 
l0c.c. Within 40 yards this had fallen to 250, and 
the three samples clustered round the junction of the 
lines RS and P Q contained 30, 30 and 190 respec- 
tively. The average along the line P Q was 46, or 
90 per cent. below the number at the inlet. The 
average along the line RS, omitting the sample of 
inlet water, and the sample next to it, was 9, or & 
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reduction of 98 per cent. as compared with the inlet, 
and of 80 per cent. as compared with the average 
of PQ. 

Series V. was undertaken in order to discover, on a 
wider basis, whether the difference observed between 
the samples collected near the outlet and those 
collected near the south side of the reservoir was a 
real one. From February 23rd to May Ist, 1914, 
44 samples were collected separately from three 
points on the south side of the reservoir. ‘These samples 
were taken on every occasion as nearly as possible | 
at the sampling points K, M and O in Diagram III. | 
Samples were also taken of the outlet water as it 
actually reached the Lambeth works. The averages 
of these samples in the order given were 15, 13, 14 
and 18. An investigation of all the results showed 
that it could not be concluded that, by having an 
outlet on the south side of the reservoir, and closing 
the existing outlet, improvement would, of necessity, 
result. ‘On the contrary,” remarks Dr. Houston, 
“the water in the neighbourhood of the existing 
outlet might then conceivably be better than at the 
imaginary new outlet.” 

As a general result of these experiments Dr. Houston 
arrived at the conclusion that it would seem as if the 
exact relation of inlet to outlet in a reservoir like that 
at Island Barn were much less important, bacterio- 
logically, than might have been anticipated. At the | 
same time he points out that the fact that even a few 
days’ storage effects a marked improvement in river | 
watershould be taken into consideration, as that cireum- 
stance would tend to “mark” the actual occurrence 
of short-circuiting from “inlet’’ to ‘ outlet.” It | 
would, adds Dr. Houston, be unwise to conclude that 
the relative position of ‘‘ inlets” and ‘* outlets ’? was 
4 matter of secondary importance, but, ‘‘ on the other | 
hand, the studént of mere numbers, irrespective of 





finding that water drawn from a tap on one of the | cost of the coal required for pumping purposes. 
pressure mains at one of the Board’s works gave| ‘The whole method of applying the chlorinating 
results which varied from time to time, but were agent is described, but lack of space prevents us from 
usually very unsatisfactory both as regarded number repeating the description. It must suffice to say 
of bacteria and apparently also in respect of the | that a solution of chloride of lime was employed, and 
B coli test. After a considerable amount of research | that this was added in known quantity and strength 
the seat of the trouble was traced to the leather | to the raw river water flowing down the aqueduct 
washer in the tap itself, Practically only one through a perforated submerged pipe traversing the 
organisi-—now, as we have said above, called the | ehannel. 

leather bacillus—-was, it is explained, concerned in 
the matter. Other microbes were occasionally found, During that month the work carried out was more or 
but they did not both ferment lactose and also produce | jogs preliminary, but, from the information gained by 
indol, and they were usually present in relatively few it, regular treatment could be begun on June Ist 
numbers. It was found that, if bits of the leather | From that time onwards, saving for a period of one 
washer were placed in tap water contained in a fortnight during which the dose was increased by 
bottle, and the bottle and its contents sterilised by | 9; per cent., the quantity of lime added was kept as 
means of heat, the introduction in pure culture of the nearly ii ncaa nails aie ta 2 be—cinen. pas 
leather bacillus was followed, within a week #6 FoOom say, 15 Ib. of chloride of lime per million gallons 
temperature, by multiplication of the microbe to at | treated. At first from 70 to 80 million gallons of 
least 100,000 times the number originally aGted.| cote were treated daily at Staines, but from 
It was also found that the leather bacillus usually >| June 16th onwards about 50 million gallons were 
but not invariably, attacked other washers in | dealt with at that place and about 30 million gallons 


precisely similar manner. With only one exception, | a4 Hampton, the latter water being abstracted at the 
however, it has, says Dr. Houston, failed to grow on West Middlesex intake 

samples of good and poor quality leather which have 
not been previously used for any purpose. As there 
seemed to be no limit to the multiplication of this 
particular microbe, when it had once got a lodgment 
in the leather, fears were entertained lest pathogenic 
germs might act in the same manner, but the question 
was thoroughly gone into, and it was found that both 
the typhoid bacillus and the cholera vibrio suffered : . 
gradual extinction under conditions which led to the | Customary, and they lasted longer without cleaning. 
rapid multiplication of the leather bacillus. More- (2) ‘The filtered water from these works as pumped 
over, raw Thames water, and,tap water containing | to consumers was even safer, judged by the tests 
over | per cent. of crude sewage, did not, when brought employed, than is usual and was free from any smell 
into relation with ‘* susceptible ’’ washers—that is, | or noxious ingredient. 


The experiment was started on May Ist, 1916. 





The results achieved were excellent and are fully 
described in the report, and for information regarding 
the details we must refer our readers to it. Broadly 
speaking, however, they were as follows :-— 

(1) The sand filters at Sunbury, Kempton Park, 
Hampton and Kew and the West Middlesex Works 
received a purer water, bacteriologically, than is 





1915. 
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DIAGRAM V.—CURVES SHOWING RESISTANCE TO, FILTRATION OF VARIOUS SAMPLES OF WATER 


underlying considerations, is perhaps entitled to 
conclide that where the ‘feed’ and ‘ draw-off’ 
waters are small in volume in relation to the capacity 
of the reservoir, the importance of the relative 
positions of ‘inlet’ and * outlet.’ may possibly be 
exaggerated.” . 

The second section of the report is devoted to a 
‘“ Note on * Water Microbes,’ giving the Cholera Red 
reaction on first test, 7.e., after 24 hours.’ In pre- 
paring this note 2488 samples of water, of which 520 
were raw and 1968 filtered were examined. Six 
thousand and fifty colonies of microbes were studied. | 
Ninety-seven per cent. of these were excluded as not | 
viving the cholera red reaction. About three per | 
cent.--178 falling under 86 apparent groups _were | 
provisionally accepted, as they gave the 24 hours’ | 
cholera red reaction. Of these 178, 153-—or 86 per | 
cent.—were excluded as gas producers—D. G. 8. | 
yelatine test. The remainder, 25, or 14 per cent., | 
which fell under 13 apparent groups, eventually failed | 
to conform to the true cholera standard, as judged by | 
the agglutination and other tests. As a result of his 
investigations in this direction, Dr. Houston observes 
that, having regard to the number of samples of 
water examined and to the number of bacteria 
studied, it might almost be said that there are no 
microbes in non-cholera infected water which are 
liable to be mistaken for true cholera vibrio, if suitable 
tests are applied. He, however, makes the reserva- 
tion that, as with other waters and conditions of experi- 
ment the result attained might be different, it is neces- 
sary to confine the conclusions to the particular 
waters investigated—t.e., raw and _ filtered Thames, 
ea and New River waters. 

The next section of the report tells the story of the 
discovery of a new microbe, to which the name of the 
leather bacillus has been given. The “ story ”’ is too 





long to give in full detail, but it commenced with the 


| Chlorination 


washers in a condition favourable to the development | (3) Less labour was required for chlorination than 
of the leather bacillus—lead to multiplication of for pumping; and 
‘* lactose -+- indol + ”’ microbes, but on the contrary, (4) On a conservative basis the saving in cost 
those organisms gradually died out. ‘‘ Hence, it | exceeded £200 per week or £3400 for the period dealt 
would seem,” says Dr. Houston, “‘so far as it is with in the report, é.e., from June to September. 
possible to judge from my laboratory experiments,| The report concludes with particulars concerning 
as if definitely pathogenic bacteria (cultivated), or the results of ‘‘ resistance to filtration ’’ experiments 
even the ‘lactose +- indol -+’ microbes (unculti- with various waters. By “resistance to filtration ”’ 
vated) of raw river water, and of sewage, coming into is meant the degree to which the living and dead 
chance relation with a ‘susceptible’ washer, would suspended matters in the water interfere with 
not establish themselves, so to speak, as habitual filtration, and the subject is of importance since the 
tenants.” The leather bacillus appears to be almost, | working costs of filtering a million gallons of water 
if not quite, indistinguishable from B. capsulatus and are 8s., which, with a daily supply of 250 million 
B. lactis aerogenes, and its principal biological | gallons, means a yearly expenditure of £36,500. 11 
characteristics are set out in the report. can be readily understood that anything which can 
Dr. Houston next turns to the question of sterilisa- reduce this figure would be welcomed. The matter 
tion, and after referring briefly to his early work in | has for a long time been receiving attention, and for 
this direction and to results achieved with varying the eighteen months preceding the date of the report 
quantities of lime and different periods of contact, as all the pre-filtration waters—river water, gravel water, 
well as to the effects of light and heat on the process, stored water, and mixtures—have been systematically 
he proceeds to discuss what he terms the ‘‘ Staines examined with the object of ascertaining their 
Experiments.” Of these we made “resistance to filtration” and of discovering the 
mention in our annual article. It appears that, it reason why some waters are more difficult to filter 
having become desirable for various reasons to than others. 
curtail as much as possible the Board’s consumption The method employed is to filter 100 c.c. of the 
of coal, it was determined to ascertain whether it was water in each case through four layers of a standard 
possible, and, if so, desirable, to treat the raw river | piece of linen stretched tightly over the end of a glass 
water so as to avoid the necessity of pumping it into tube—6 mm. inside diameter—and fixed in position 
the reservoirs and allow it to proceed to the points by means of a rubber band. ‘The result is that all 
where it was required for use by gravitation. It was the suspended matter, alge, &c., in the sample of 
decided to chlorinate experimentally the raw river water is left as a film on the inner side of the linen. 
water in the Staines aqueduct with the object of The tube with the linen still attached to it is then 
ascertaining whether a water of as great a purity as, transferred to another piece of apparatus and tap 
or of greater purity than water stored in the reservoirs water, under a constant head, is filtered through it 
could be obtained. It was, of course, essential also for exactly one minute. The volume of the filtrate 
that the water treated should not have any objection- obtained is measured. With good water it should 
able taste and be otherwise innocuous, and that the | prove to be well over 200 c.c., but with algal-affected 
cost of the treatment should be much less than the water it may be as low as 10 ¢.c. In addition to the 
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foregomg the suspended matters are carefully 
examined under the microscope. 

A list of various waters with their average figures is 
given in the report and is reproduced in the accom- 


panying table. The monthly results are also plotted 


_ List showing the average number of cubic centimetres of tap water 
filtered per minute through a skin composed of the suspended 
matters in 100 c.c. of various waters :— 


Average 

filtration 

F tigure. 
Southwark and Vauxhall gravel water -- 233 
Walton Reservoir water ee 249 
East London (Lea) Aqueduct water .. 216 
West Middlesex Reservoir No. 1 water 144 
-» » »” oe cs ao eee 
» ss mm geben a: hae 
%» ” ~ os a 5, os oat SRD 
Island Barn Reservoir water 142 
Sunbury Reservoir water . 168 
Sunbury gravel water . ate 257 
New River, Clerkenwell water 203 


= » Hornsey water .. oe pl we 
=» » Stoke Newington wat Se) ss tee 
Grand Junction Hampton water ea ee.. aa 


» = Kew water .. 154 
Chelsea Reservoirs water Ba 228 
Kempton Park Reservoir water 67 
Raw River Thames water ; 115 

» » Lea water 183 
» New River water 200 
Staines Reservoir water 144 


» Aqueduct water OR IR, -. 124 
graphically in Diagram V. The report also gives 
some instructive remarks as to the reasons for the 
differences observed, as ascertained during the 
investigations. Reproductions of micro-photographs 
of the various algal growths, &c., met with are also 
included in the report. 








GUIDANCE SPECIFICATION FOR RECIPRO- 
CATING TRIPLE-EXPANSION MARINE 
ENGINES FOR CARGO BOATS.* 


INTRODUCTION. 


In the present crisis of the country's history it is the 
duty of all of us to bethink ourselves and consider how 
we are to hold our own in the approaching contest for 
supremacy in the industrial world. 

As shipbuilders and engineers, it is specially incumbent 
on us to look forward to what is likely to happen after 
the war, and to prepare for the new conditions as far as 
we possibly can. 

Intensified and organised competition from abroad is 
the least that may be expected. As to whether this 
will be met or not depends on whether our manufacturers 
so bestir themselves as to procure not only vastly. increased 
economy in production, but also increased efficiency of 
their products. Labour questions do not come within 
our present scope, and we therefore confine ourselves to 
the scientific and technical factors of the problem, the 
influence of which cannot: well be over-rated Old designs 
and easy-going or antiquated methods will be rigidly 
overhauled, and, where necessary, must be brought up 
to date under the guidance of the latest research and 
reliable experience 

Animated by these views, the Council of the Institution, 
after grave consideration, have taken the first step in 
what they trust may develop into a beneficial and helptu! 
enterprise, and hereunder present for discussion by the 
members the draft of the Guidance Specification for 
Reciprocating Triple-expansion Engines intended for 
moderate-speed cargo boats engaged in general trade. 
The Specification is based on the best practice of the day 
and the district, and the object in view is the ultimate 
standardisation of parts. There is no intention whatever 
to change accepted and successful practice, but merely 
to reduce that practice to a common basis, and to add to 
it when desirable or necessary, in order to raise perform- 
ance to the highest pitch of efficiency. 

It is hoped that ultimately the Specification will be 
extended to include not only the main engine proportions 
and scantlings, but also the boilers, auxiliaries, and other 
details. Quadruple-expansion geared turbines, as well 
as internal combustion engines, will also be dealt with as 
time permits 

The Council suggest that the present instalment, as 
and when approved by the members in general meeting, 
shall be known as “ The North-East Coast Institution 
Guidance Specification (1917) for Cargo Boat Triple- 
expansion Engines.” It is hoped that it will be accepted 
by marine engine builders, and that it may prove beneficial, 
not only in securing maximum rate of progress in technical 
advance, but also in promoting convenience and dispatch 
in the purely business sphere. 

The Council propose that discussion in the meantime 
be restricted to the subject matter of the present draft, 
and that an annual revision be made in order that the 
Specification may be kept thoroughly up to date, and may 
command the confidence and promote the ultimate interests 
of all concerned. 

SPECIFICATION. 


1. Indicated Horse-power.—For calculation purposes in 
this Specification and in average sea conditions the I.H.P. 
is to be found as follows :-— 

a 
Ek atl da 
700 * 
diameter L.P. cylinder in inches. 
S = stroke in feet. 
N = revolutions per minute. 
tion (2). 

The divisor is adjusted for a referred mean pressure of 

30 Ib. per square inch. 


N 


Found as See- 


] 


per 


32 (8S + 4) 
g : 


3. Boiler Pressure.—180 \b. per square inch (gauge) 


2. Revolutions.—N = 





* Compiled by the Council and Members of the North-East Coast 
d Shipbuilders, 1917. 


Institution of Engineers and 





4. Ratios of Cylinder Areas-—Ratio for 180 1b pres 
sure : 
H.P M.P. LP. 
! About 2.74 About 7.5 
l Melee 


5. Cuts Off at Sea Power. 
Per cent. 
About 57.5 
6. Speeds of Steam.—The mean steam speeds to he 
calculated as follows :—- 


Per cent. 


Per cent 
5 aD 


Ay Me 
ied 


Area of cyl. in sq. in © piston speed in feet per see. 
Area ot pipe, port, or opening in sq. in. 
= Speed in feet per sec. 
Table of mean steam speeds in feet per second : 
H M.P. 


2 L.P. 
Main steam pipe 110 -— —- 
Port opening 110 150 240 
Steam ports ‘ 80 85... 100 
Exhaust passage or pipe 60 65. 75 


Width of Steam Ports.—Width of ports to be about 0.8 


| of diameter of cylinder. 


7. Maximum Load.—The maximum load on main 
working parts to be taken as the product of the area of 
H.P. cylinder in inches and the boiler pressure in pounds 
per sq. in. (gauge). 

8. Crank Shaft —The diameter of crank shaft in body 
to be to nearest tin. above Lioyds Rule, and the propor- 
tions of the remaining parts to be not less than the follow- 
ing :- 
(1) Diameter of crank-pin to be equa! to diameter of 

shaft. 


(2) Diameter of crank shaft in web to be equal to 
diameter of shaft plus fin. 

(3) Diameter of webs to be equal to diameter of 
erank pin by 1.85. 

(4) Thickness of webs to be equal to diameter of 
shaft by .62 

(5) Thickness of couplings to be equal to diameter of 
shaft by .25. 

(6) Six coupling bolts to be used for shafts up to and 
including 15in. diameter. Nine coupling bolts 
toxbe used for shafts above L5in. diameter. 

+(7) Diameter of pitch circle of coupling bolts to be 


1.43 diameter of crank shaft. 
+(S) Diameter of coupling bolts to be equal to :— 


- dia. of shaft* in inches 
sl number of bolts » dia. of pitch circle in inches 


Bolts to be parallel. 

9. Length of Connecting-rods.—Length of connecting- 
rod between centres to be twice the stroke or four times 
the crank radius. 

Diameter of Connecting-rod.—Connecting-rods may be 
made parallel, same diameter as piston-rod body. 

Connecting-rod Top Ends.—-Connecting-rods to have 
single top end yudgeons for all engines having H.P 
cylinders of 25in. diameter and under. 

10. Crosshead Guides.——Main crosshead guides to be of 
the single type in all sizes of engine. 

Load on Main Crosshead Guides.—Maximum 
pounds on crosshead guides to be taken as : 

Area of H.P. cyl. in sq. in. boiler pressure in pounds 
per sq in (gauge) 
4 


load im 


11. Maximum Pressures on Principat Bearing Surfaces : 
Pounds per sq. in. 


Main bearings 250 
Crank pins ... ... 500 
Crosshead gudgeons 1000 
Guide shoes (ahead) ... 55 

(astern) ... 110 


Diameter by length to be taken as area of bearings. 
Overall length by overall) breadth as area of guide shoes 
12. Maximum Stresses on Principal Working Parts ;— 


Pounds per sq. in. 


Ingot steel piston-rod at screw... 6000 
Piston-rod body (after deducting }in. 

from diameter to allow for returning) 3000 
Piston and connecting-rod bolts at 

DONO ois iw wee ie 0 ... 5500 
Main bearing bolts... ... ... ... 4500 
Main bearing keeps (if forged)... ... 6000 
Connecting-rod bottom end keep (if 

SAD nom pes haste. nes, bus, okt pe 
Piston-rod keep (if forged) 7500 


(The keeps are calculated as beams with distributed load 
and supported ends.) 

13. Valve Gear.—The valve gear sizes to be determined 
from the load on the M.P. slide valve spindle, calculated 
as follows :— 

Load in pounds = .165 |54(A-B) — 9C.', 
Where A = area of face of M.P. valve in sq. in. 
B = combined area of steam ports in valve 
} face in sq. in. 
C = combined area of exhaust ports in valve 
face in sq. in. 

Valve Spindles.—Diameter of valve spindles at gland 
to be not less than :— 

Diameter of piston-rod at gland + bi 


> gin. 
Maximum Pressures on Bearing Surfaces of Valve 
Gears :— 
- Pounds per sq. in. 

Link block gudgeon a" 500 
Link block slippers . ; 300 
Excentric rod top end pins 500 

85 


Excentric sheaves (ahead and astern). . 
14. Thrust Block.—When of horseshoe type, the pres- 
sure on thrust collars not to exceed 70 lb. per square inch 
when calculated from indicated thrust, which is deter- 
mined as follows :— 
Lbs. Indicated thrust = _. ‘ LH.P. x 33,000 : 
Pitch in feet x revs. per min. 


+ These two rules may be varied, provided that equivalent strength 
is given. 


15. Cirewating Water—The amount of circulating 
water supplied to be 40 times the feed, taking the latter 
at 15 Ib. of steam per I.H.P. per hour. 

16. Main Engine-driven Reciprocating Circulating Pump 
(Double-acting).—To be proportioned to deliver the above 
quantity of water at a displacement efficiency of 80 per 
cont, 

17. Maximum Speeds of Circulating Water. “The speeds 
of circulating water are to be calculated as follows : 

. 8 area of bucket in sq. in « bucket speed in feet per sec, 
Area of passage in square inches 


- Speed of water. 


4pproximate Speeds in Feet per Second. 
Feet per second. 
Main injection .. .. a .0 


Passages in pump 5.0 
Valve grids a 6.0 
Past lift of valves 9.5 

7.5 


Discharge pipe 

18. Air Pump.—Capacity of air pump not less 
one-sixteenth of the capacity of L.P. cylinder. 

19. Main Engine-driven Feed Pumps.—Capacity of 
each engine-driven feed pump 1/700th of capacity of L.P. 
cylinder. 

20. Pump Gear.—Load on pump gear to be calculated 
as follows :—Load in pounds = 25 (area of air pump 


éhan 





bucket -+- area of circulating pump bucket) t+ 15 (aren 
of both feed pump rams +- area of both bilge pump rams). 


All in sq. in. 
Maximum Pressures on Pump Gear Bearing Surfaces. 
Pounds per sq. in. 


Pump link pins : 400 
Engine link pins .. .. ..  . 300 
Pump lever centre gudgeon hearings 250 


For cargo vessels of large tonnage it is recommended 
that the circulating and feed pumps be independently 
driven pumps. 

21. Utilisation of Heat in Exhaust Steam from Auciliary 
Engines.—A source of very considerable economy in a 
marine installation being the complete absorption by the 
feed water of the heat in the exhaust steam from the 
various auxiliaries, including the steering engine, electric 
light engine, and evaporator, such a vacuum should be 
carried in the main condenser as will enable this to be 
effected in all seas in which the vessel trades. A vacuum 
of 27in. maintained in the steam space of the condenser, 
the temperature of the sea being 70 deg. Fah. (barometer 
30in.), has been found to meet these requirements on an 
average cargo boat. 

22. Cooling Surface.—In determining the amount of 
cooling surface per I.H.P. average at sea, provision should 
be made for the rapid initial degrading effect of oil and 
scale on the tube surfaces, and also for the permanent 
prejudicial effect on the condensing efficiency of the 
residual air in the condenser. 

23. Air Extraction by Steam .Jet.—-When # stear jet is 
employed for the extraction of air, and a suitable design 
of condenser is adopted, the greatly increased efficiency 
of the condensing surface enables a higher temperature of 
feed to be obtained, and for a given vacuum the sizes of 
air pump and circulating pump, to be considerably 
reduced, thereby saving pumping power and total weight. 

24. Pressure Losses in Vacuum System.—lIt is important. 
to minimise the loss in absolute pressure between the 
steam space in the condenser and the mean vacuum 
line as shown on the L.P. indicator diagram, and also the 
loss between the steam space in the condenser and the 
air pump suction pipe, 

In good practice (a) the vacuum line should scale 
12} Ib. per sq. in. below the atmospheric line when the 
vacuum in the steam space of the condenser is 27in., (6) 
the speed of steam over the condensing surface should be 
such that the total resistance through the condenser does 
not exceed one-tenth of an inch of mercury or 1.36in, of 
water, as measured by a resistance gauge. 

25. Prevention of Delivery of Oil to Boilers.—It 
desirable that the oil should be separated from the auxiliary 
exhaust steam before it is used to heat the feed-water, 
but in any case the feed-water must be passed through a 
satisfactory filter before delivery to boilers. 

26. De-aération of Feed-water.—Means should be pro- 
vided for the de-aération of feed-water before it enters 
the boiler, with the object of preventing corrosion. 


27. Prevention of Heat Loss by Lagging.—Heat loss by 
radiation from unprotected surfaces being a very appre- 
ciable factor in the ultimate economy of a steam installa- 
tion, the lagging of boilers, steam pipes, cylinders, auxiliary 
exhaust pipes, and feed pipes should receive expert atten 
tion in order to promote efficiency by means of an adequate 
thickness of non-conducting material applied in a work 
manlike manner. 


Is 








~ ASSOCIATION OF ENGINEERING AND SdipBuILpING DrauGurTs- 
MEN: MERSEYSIDE AND District Branca.—-A dinner and 
smoking concert in connection with this Association was held 
at the Hotel St. George, Liverpool, on Saturday, January 27th, 
draughtsmen from all engineering and shipbuilding firms in 
the Merseyside and Chester district being present. A few 
brief speeches were given during the interval which preceded 
the concert part of the programme, in which it was pointed 
out that the iron and steel industry of this country had become 
one upon which the safety and welfare of our Empire largely 
depended, and that in consequence they as draughtsmen 
belonged to a profession of vital importance to the country, 
both in peace and war. Some employers, it was stated, were 
already beginning to realise this, and that it was upon the 
drawing-oftice that the reputation and success of any firm 
largely depended. It was also announced that the association had 
already been recognised by the new departments established 
for dealing with the above industry, that the membership of the 
association was now almost 5000, and increasing every day. 
and that in the near future they would be recognised by 
employers and State alike as members of a highly-trained and 
qualified profession, and not as a necessary evil, 
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RAILWAY MATTERS. 





Tue North British Railway Company has separated 
the operating and commercial duties of the superintendent 
of the line. 

THE Dublin and South-Eastern Company is now repre- 
sented on the Trish Railway Executive Committee by 
Mr. John Coghlan. 


A NEW station #t Markham village on the Sirhowy 
branch of the London and North-Western Railway was 
opened on the Ist inst. 


‘THE annual reports of British railways now being issued 
are made yet smaller, as all the statistical tables and the 
map are omitted by the authority of the Board of Trade. 


A NEW regulation under the Defence of the Realm Act 
has, by an Order in Council, been made which forbids 
trespassing on any railway or loitering on, under, or near 
any tunnel, bridges, viaduct or culvert. 


AccORDING to the United States Consul Nicaragua 
should be able to furnish an ample supply of sleepers. 
Men in the sleeper business there state that two millions 
could be supplied yearly ready for shipment at a cost of 
30 to 40 cents each. 


THE Solway Junction Railway, which is part of the 
Caledonian system connecting Kirtlebridge with Abbey 
Junction, on the Silloth branch, and Brayton on the 
Maryport and Carlisle Railway, was temporarily closed 
on the Ist inst. as a war measure. 


OnE of the troubles with permanent way labour on the 
railways of the United States is that the greater number 
of the labourers are foreigners who do not know English. 
With a view to reducing the number of accidents to these 
men it is proposed that the ganger should always use the 
same phrases, e.q., “‘ Clear the track,’”’ as warnings. It is, 
however, thought by some to be a better plan to use a 
whistle exclusively. 

No passenger was killed in a train accident on the 
Pennsylvania system during 1916, although there were 
196,294,146 passengers carried, and the heaviest treight 
traftic ever handled. For over three years, on the whole 
of the system, no passenger has been killed in a train 
accident, although 553,890,063—equal to 5} times the 
population of the United States—-have been carried a 
total distance of approximately 15,000,000,000 miles, or 
150 times the distance of the sun from the earth. 


SPEAKING at Carnarvon on Saturday last, Mr. Lloyd | 
George said that the President of the Board of Trade had | 


already saved hundreds of locomotives for the Army in 
France, and their drivers were volunteering to go there. 


The National Union of Railwaymen had been extremely | 
Sir Albert Stanley had saved | 
tens of thousands of wagons and scores of thousands tons | 


he'pful in engaging them. 


of steel rails that we could not possibly get manufactured 


for at least a year, and not even then except at the expense | 


of steel which we required for building against. submarines. 


THe Pennsylvania Railroad is establishing a new plan 
for considering applications for work, by which every one 
of the 1500 station agents east of Pittsburg and Erie will 
become an employment agent. The purpose of the new 
plan is to encourage the entrance into the service of the 
company of a greater number of men who live in the 
neighbourhood of its lines and shops. The representatives 
of the various departments employing men will be in 
touch with the agents, and if they cannot find work 
for an applicant, his name and qualifications will be sent 
to an employment bureau at the company’s headquarters 
in Pennsylvania. 


DuRING the fiscal year ended June 30th last, the Division | 


of Safety of the Inter-State Commerce Commission, held | 
inquiries into 85 train accidents, of which 55 were collisions | 
and 30 were derailments. In these collisions 153 persons | 
were killed and 1121 injured, and in the derailments 
it were killed and 320 injured. Six of the collisions 
were caused by drivers running past signals, and five of 
these cases were on lines where the signal equipment was | 
modern and of the most highly approved type. The 
annual report of the Inter-State Commerce Commission, 
in mentioning this matter, says that it is encouraging to 
note that railway managements are apparently giving 
serious consideration to the necessity for developing some 
form of automatic train control to meet their operating 
requirements, 

A sHORTAGE of coal now prevails in Germany, and is 
stated to be entirely due to transport difficulties. At 
the beginning of the war the railways were, it is said, well 
served and achieved splendid results in the mobilisation. 
Since August, 1914, the rolling stock has been increased 
by 3600 engines and about 70,000 wagons. Thirty-six 
new engines, it is stated, are still provided every week, 
but the supply of new wagons is irregular. Meanwhile 
the strain on the engines has become so great that 23 per 
cent. of them are under repair, as compared with 18 per 
cent. in times of peace. It is added that 10,000 miles of 
new railway have been opened in the occupied territories 
and have to be run mainly with German materials. At 
the same time there are many thousands of wagons which 
cannot yet be brought back from abroad, especially from 
Transylvania and Roumania. In these circumstances 
the restrictions of traffic, with consequent shortage of coal, 
is said to be inevitable. 


A MEETING of the proprietors of the South-Eastern 
Railway on the 30th ult. approved the Bill for strengthening 
Charing Cross Bridge. In his speech explaining the 
purpose of the Bill, Mr. Cosmo Bonsor said that during 
the last 15 or 16 years the company had reconstructed 
or strengthened the 398 bridges carrying the trains on 
that’ system. This number included 127 on the main 
line between London and Dover, and the six spans of 
Charing Cross Bridge alone remained to complete the task. 
In connection with this Bill, which will come before the new 
Session of Parliament, a deputation of the mayors of the 
boroughs of Kent waited upon the Managing Committee 
on the 26th ult., to assure that body of the support of 
the local authorities. In thanking the deputation, Mr. 
Cosmo Bonsor, the chairman of the Managing Committee, 
reminded them that it was Parliament in the eighteen- 
fifties which compelled the South-Eastern Railway to 
cross the Thames to Charing Cross. 


| its contents. 


NOTES AND MEMORANDA. 





Satrt to the amount of 60,000 tons is extracted annually 
from the Great Salt Lake in Utah. The lake water 
contains about 17 per cent. of salt as against. approxi- 
mately 2 per cent. for sea water. 


and can then be shaped as required. But when either 
above or below these limits it becomes brittle and unpliant, 
and therefore not adapted for treatment. It melts at 
about 786 deg. Fah. if volatilisation is guarded against. 


More than 179,000 miles of rivers, lakes and canals in 
Russian territory are navigabie. The railway system, 
which began to grow less than 50 years ago, to-day ranks 
next to that of the United States. In 1913 there were about 
50,000 miles open to traffic, 12,000 miles in construction, 
and many more projected. 


Next to the ionisation of air, the variation of its electric 
refractive index—due principally to its hygrometric 
state—constitutes, said Dr. Schwers in a paper recently 
read before the Physical Society, an important factor in 
the propagation of electromagnetic ‘“‘ space”? waves and 
the intensity at a receiving wireless station. 


Ir is estimated that the amount of steel produced in 
electric furnaces last year in the United States exceeded 
200,090 tons, compared with 69,000 tons in 1915. In the 
past year plans for the largest electric steel plant in the 
world were authorised by the Steel Corporation for South 
Chicago. — Its annual capacity will be about 210,000 tons. 


AppEp to the heat which can be produced by the 
consumption of its elements, acetylene has, remarks a 
writer in a recent issue of the Scientific American, an 
extra heat-producing capacity in its endothermic energy, 
which added to the other heat raises acetylene to a position 
near the top of the list of industrial gases when they are 
arranged according to their heat unit content, acetylene 
possessing a total of 1475 B.Th.U. against 1275 for Pintsch 
gas, 1000 for natural gas, 550 to 650 for coal and water 
gas, and 325 for hydrogen. 





IN a recent issue of Russia, a monthly journal of Russian’ 
American trade, attention is called to the fact that an 
|important reason for Germany’s predominance in the 
machinery trade in Russia was the speed, owing to pro- 
| pinquity, with which defective parts could be replaced. 
| To meet it American manufacturers will be obliged to 
| stock Russian warehouses with spare parts and to equip 
| repair shops for instant service. In addition, American 
and not through German middle- 
apply with almost equal 


| firms must sell direct 
men. These observations 
| force to British firms. 


ALLOYS containing manganese with or without copper 
and with a minimum of 95 per cent. Al. have been used in 
foundry practice. The use of Mn in relatively small 
quantities hardens and strengthens the alloy without 
destroying its ductility, such as occurs with Cu or Zn. 
‘The machining properties are excellent, the specific gravity 
is low, and the alloys are practically free from hot short- 
ness. Great precautions are necessary to prevent the 
contamination of the allovs with carbon, iron, or silicon 
Results of mechanical tests taken from sand cast alloys 
containing 1.5 per cent. Mn and 2 per cent. Cu show that 
a tensile strength of from 18,000 1b. per square inch to 
22,000 Ib. may be obtained with an elongation of from 
8 to 15 per cent. on 2in. 


THE question of a substitute for cotton was recently 
discussed in Le Matin. It appears that another plant 
which is widely disseminated may be used instead. This 
plant is known as typha and it grows almost in any place 
where there is water, such as ponds, marshes or water 
courses. It is easy to cultivate, for it is grown from seed 
and also by dividing up the root, which resembles that of 
the iris, and this latter is, in fact, the easiest method of 
planting. The root is always planted in watery grounds. 
The®plant bears a pod which opens when ripe and scatters 
This substance has some resemblance to 
cotton, and upon analysis it is seen to be composed of 
almost pure cellulose. It is said that efforts are being made 
in different places to make use of this valuable material in 
order to replace cotton, wool and jute, though it has yet 
to be proved whether it is really able to replace cotton as 
a fabric. As to its value as a source of cellulose, however, 
there would seem to be no doubt. - Another use would 
of course be for the paper industry. 


Quire a number of peat bogs are being worked at the 
present time in Ttaly in order to secure a supply of fuel. 
Much of this peat is too low a grade to compete with 
foreign imported coal, but more recently attention has 
been called to the nitrogen it contains. The most recent 
investigations in this direction have been carried out at 
Codigoro, and it is claimed that all the difficulties have 
been overcome. The peat, after drying and crushing, is 
taken to a furnace of the producer type some 30ft. high, 
into which it is fed at the top. The peat burns only at 
the bottom of the producer and the combustion is regulated 
by the use of a hot air and steam jet, and the steam is 
| decomposed upon contact with the incandescent mass, 
thus producing a number of gases, and among them water 
gas which rise to the top of the producer. This gas 
should be produced at the lowest possible temperature, 
and the nitrogen of the peat combines with the hydrogen 
in order to form ammonia. The gas thus produced is put 
through a scrubber to rid it of the particles of tar which it 
draws over, and from™this it passes into a lead chamber 
where it comes in contact with a fine shower of sulphuric 
acid, which converts the ammoniacal gas into sulphate of 
ammonia, while the rest. of the gas is purified, cooled, and 
then can be used as combustible under steam boilers, in 
drying ovens, or caneven be used as gas for internal com- 
bustion engines. By this process, three-quarters of the 
nitrogen contained in the peat are said to be transformed 
to sulphate of ammonia, and peat containing 2.5 per cent. 
nitrogen will give some 170 pounds of this product per ton. 
The plant at first treated 1500 cubic feet of peat per day, 
and this gave 50 tons sulphate of ammonia per month, and 
the gas from it was used in an electric station of 800 horse- 
power capacity. The good. results achieved -led_ the 


experimenters to erect a second plant, and they are now 
treating 17,000 tons of dried peat annually, with an 
output of 10 to 12 tons of ammonia sulphate per day. 





Zinc is ductile between 212 deg. Fah. and 302 deg. Fah. | 


| 


| 
| 
| 
| 
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| encircling the rivets, and thus proves disastrous. 








MISCELLANEA. 





THE lamp makers in the United States have now 
determined that lamps shall in future be rated in terms of 
lumens. This decision has also been endorsed by the 
American [luminating Engineering Society. 

Ir is a bad practice to fasten zinc-iron sheets together 
with iron or steel rivets. These soon rust if not painted, 
and the rust penetrates through the edges of the iron 
Only 
zine, or zinc-covered rivets, should be so used. 


It is pointed out by an American technical publication 
that when the war is over the United States should main- 
tain for some time its present place of the largest exporting 
nation in the world, and it is undoubted that the Russian 
market will be the greatest in capacity to absorb its 
products. : 

THe Consul-General for the Netherlands informs us 
that from February 26th to March 10th next, a fair for 
the purpose of promoting the trade and the industries of 
the Netherlands, the first of a series of annual fairs, will be 
held at Utrecht. Intending visitors can obtain all 
information from the ‘“‘ Algemeen Secretariaat, Jaarbeurs, 
Utrecht, Holland.” - 

Accorp1ne to a Reuters telegram sent from Amsterdam, 
on the 6th inst., it was reported by the Zevenaar corres- 
pondent of the Handelsblad, that he had received informa- 
tion from Germany, that last week the important aniline 
and drug factory of Bayer and Co. at Leverkusen was 
blown up, and that two streets of Leverkusen were ruined, 
many lives being lost. 

AN industry of considerable importance that has 
developed at Niagara is the manufacture of artificial 
graphite, now largely used for purposes of lubrication. 
Graphite is also employed in many electrochemical 
processes. It is stated that one company produced as 
much as 2542 tons in 1915, and has now at Niagara four 
furnace houses, accommodating about 40 furnaces in all. 


A WRITER in the Jron Age says that some very inferior 
ferro-tungsten has been manufactured in the United 
States, “because the reduction furnace in general use is 
of the ‘“ knock-down ” variety, which does not allow of 
a very perfect separation of the slag from the metal, 
whereas in a pouring furnace the slag can be taken care 
of readily ; but practically no tungsten alloy is manufac- 
tured in this country by the latter process. 

WE are informed by the Federal Capital Director of 
Design and Construction that the Commonwealth Govern- 
ment has now, because of war conditions, indefinitely post- 
poned the reception of designs in the Federal Parliament 
House architectural competition. The Minister has 
arranged for the registration of competitors to be retained, 
and states that it is intended to complete the adopted 
programme as soon as the time is opportune. 


THE experience of a well-known London company 
owning over one hundred electric motor vehicles shows 
that in the case-of ordinary lead battery plates a distance 
run of 4000 to 5000 miles should be expected from the 
negative plates. With modern jead-plate batteries and 
proper attention to charging, considerably greater 
length of life is obtained. As a result of the care and 
attention given to their batteries—notwithstanding the 
rough conditions of road usage to which the batteries are 
subjected—the above mileages are often greatly exceeded. 


Inpra to-day is growing from 250,000 to 500,000 bales 
of very fair cotton, similar to American in quality and of 
nearly an inch in staple, sometimes more, which is quite 
fit to be used in Lancashire, and which is, as a matter of 
fact, very largely used both in India and in Japan at the 

resent time in place of American. The bad reputation 
of Indian cotton is of comparatively modern growth, and 
practically dates from the beginning of the nineteenth 
century. Up till about 1820 India actually supplied the 
bulk of the Lancashire cotton consumption, and it was 
only when the American crop began tg increase rapidly 
and to find its way into England in —_ quantities that 
the Indian cotton began to be displaced. 


Art the Society of Arts recently Mr. W. Forbes-Leslie 
addressed the Institution of Petroleum Technologists. 
He said that the districts which up to the present had 
yielded oil in commercial quantities were in the north of 
Britain, but there were in the south and east indications 
of vast quantities of oil-shales. No country had been 
bored so generally as Britain, and yet, strictly speaking, 
no country had been bored in depth for liquid oil. And it 
was just at a depth below the objective of the coal miner 
that petroleum in this country must be looked for. Were 
the oil-containing beds too remote for testing, or did they 
lie well within the level of economic drilling operations ? 
It should be possible to intersect the first oil-sands of 
North-West Norfolk between 2500ft. and 3000ft. below 
the surface. - 

An appeal of more than ordinary interest was 
heard at the Sheffield Tribunal here on Tuesday, when 
Professor Ripper, of the Applied Science Department of 
the Sheffield University, asked for the exemption from 
military service of Professor W. G. Fearnsides, “ Sorby ”’ 
professor of geology at the University. In the course of 
the hearing a letter was read from a well-known local 
firm explaining that details of a scheme for the erection of 
a works to carry out research and manufacture certain 
siliceous refractories of the greatest importance to the 
steel industry had just been completed—something that. 
had not as yet been produced commercially with success 
outside Germany. The erection of these works, it was 
added, would entail initial expenditure of about £5000 and 
an eventual outlay of at least'ten times that sum. The 
scheme arose entirely out of certain researches made by 
Professor Fearnsides, and investigations on lines suggested 
by him are to be followed. The scheme has received the 
final approval of the Ministry of Munitions, plans for the 
works are in preparation and certain materials already 
ordered, but unless the firm could rely upon Professor 
Fearnsides’ technical advice, the whole scheme would fall 
to the ground. Under the circumstances, conditional 
exemption was granted. In contrast with this case was 
& very amusing one. It was stated that a man “ called 
up” from a certain works was sent back to the same job 
by the substitution ofticer as a substitute for himself 
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FEBRUARY 9, 1917. 


The United States Navy. 


By an act of desperation the German Government 
has almost precipitated that breath with the United 
States which thinking people here and across the At- 
lantic had long believed to be inevitable. We do not 
profess to know what motives may have inspired 
the ruling powers at Berlin to adopt a policy which 
the rest of the world views as tantamount to national 
suicide. Nor do we greatly care. We are, however, 
convinced that Germany would not have resorted 
to this desperate expedient unless she had exhausted 
every other means—naval, military, and economic 
—in her efforts to stave off defeat. In the certain 
knowledge that it will make her an outlaw among 
the civilised nations, and incur their enduring enmity, 
she is staking everything on a course of action which, 
unless all history is misread, cannot of itself lead 
to victory. The annals of the past are replete with 
instances that expose the futility of the guerre de 
course as a major operation of war. There is no record 
of any great nation having been forced to its knees 
by the indirect. method of attacking its commerce ; 
nor, so far as can be seen, does the submarine possess 
any inherent qualities which entitle the Germans 
to hope that they can ignore the teaching of history 
and succeed where others have invariably failed. 
Yet they have not hesitated to employ this dis- 
credited line of strategy, even at the price of drawing 
upon their heads the active hostility of a hitherto 
neutral State which, by reason of its unlimited 
resources in all that makes for the successful prosecu- 
tion of modern warfare, is potentially as formidable 
as the strongest of Germany's present antagonists. 

Before these lines are in print those “ overt acts” 
may have been committed which President Wilson 
has pledged his country to resist by force of arms. 
At this juncture it is idle to speculate upon the 
active assistance, military or otherwise, which the 
United States may render to the cause of the Allies. 
But her own interests would demand immediate 
co-operation in the naval sphere, and for this reason 
the strength and efficiency of her naval forces are 
matters of deep interest to us. We published 
recently a series of articles dealing with the latest 
additions to the United States navy. In those 
contributions a well-merited tribute was paid to the 
design and equipment of certain fighting ships just 
completed and under construction. Details were 
given also of the comprehensive programme of new 
construction authorised by Congress last August, 
the declared object of which was to restore the 
United States to its former rank of second strongest 
Naval Power. But for immediate purposes this 
Act. may be left out of consideration, since none of 
the vessels it provided for will be available for a long 
time to-come. In modern armoured ships the 
United States stands to-day approximately in the 
position that Germany occupied on the eve of war. 
Fourteen Dreadnoughts have been completed, ranging 
from the South Carolina, of 16,000 tons and eight 
12in. guns, to the Arizona, with a displacement of 
31,400 tons and a main armament of twelve l4in. 
guns. In gun power and armour protection all are 
equal to the best contemporary capital ships of 
foreign navies, though their speed is rather below 
the accepted European standard. In ‘the second 
line there are 23 battleships of the pre-Dreadnought 
period, of which 14 may be regarded as thoroughly 
effective. They have very heavy batteries in pro- 
portion to their size, combined with stout protection 
and good speed. The armoured cruisers are 13 in 
number, including two old vessels, the Brooklyn 
and Saratoga, which are still deemed useful enough 
to keep on the active list. The later ships displace 
from 9700 to 14,500 tons, and are well armed, but 
not particularly fast. The dearth of cruising ships 


is a serious defect. in an otherwise powerful naval 
Of the 17 protected cruisers available, 


organisation, 





only three can be classed as effective in point of 
speed, the remainder being much too slow for useful 
service as fleet scouts. This shortage is the more 
serious because the national mercantile marine 
contains very few ships sufficiently fast to be employed 
as auxiliary cruisers. For reconnaissance work the 
fleet must therefore depend on its destroyers, of 
which 68 of 500 tons and upwards have been com- 
pleted. Our own experience has taught us the 
vital necessity of maintaining in war a far greater 
number of destroyers than was ever considered 
requisite in peace. The abnormal stress and strain 
to which these craft are subjected under war con- 
ditions renders it essential to have a large reserve in 
hand to make good wastage and to replace’ units 
undergoing repair. The American destroyers are 
excellent boats, but there are not nearly enough of 
them to meet the heavy demand that will be made 
upon the light flotillas immediately war is declared, 
and the national shipbuilding industry will be taxed 
to its utmost capacity to meet the requirements of 
the fleet in this respect. The submarine force 
now comprises about 50 boats, not more than half 
of which are fully effective. The fleet is well supplied 
with auxiliary types, such as colliers, tankers, parent 
ships for destroyers and submarines, &c. 

The most urgent problem confronting the United 
States naval authorities will be the defence of their 
war and merchant shipping against attack by enemy 
submarines. We may rest assured that the Navy 
Department has not failed to profit by the experience 
of ourselves and our Allies in combating this menace, 
or overlooked the extreme probability that German 
submarines are even now in American waters. The 
satisfactory results which have attended the employ- 
ment on this side of small, high-powered craft in 
anti-submarine operations have led to the creation 
in America of a motor boat reserve. This is recruited 
from yachtsmen and boat owners, who have been 
patriotic enough to place themselves and their craft 
at the service of their country in case of war. Last 
summer a number of private power boats took part 
in maneuvres at four different points on the Atlantic 
coast. The exercises were planned and directed 
by naval officers, who reported very favourably on 
the skill and enthusiasm displayed by the yachtsmen 
in this mimic warfare. Since then further steps 
have been taken to organise the private motor boat 
flotillas for war service. An official memorandum 
on the subject specifies the most important naval 
duties which can be performed by these boats. For 
instance, the high-speed type is useful for dispatch 
work; the stoutly-built boat of moderate speed 
for submarine hunting and outside patrol work ; 
the slower seaworthy boat for patrolling harbour 
entrances ; and so on through the various categories. 
There are now more than 2000 power boats of sea- 
going dimensions registered in the principal yacht 
clubs of the country. These have been classified 
according to the work for which they are best suited, 
and their owners invited to enrol themselves in the 
power-boat reserve. On the recommendation of 
the Navy Department, many owners are building 
boats to a standard design, in which high speed is 
subordinated to structural strength and weatherliness. 
Instructional courses in mine-sweeping, anti-sub- 
marine attack, and other special duties likely 
to devolve upon the patrol service, have been ar- 
ranged for the benefit of boat owners, who, it is 
reported, are displaying a marked enthusiasm and 
aptitude for the work. Measures have also been 
taken to utilise for war duties the cutters of the 
coast guard and revenue service. There are about 
a score of these vessels, with speeds varying from 
13 to 18 knots. They have recently been provided 
with anti-aircraft and other quick-firing guns of 
modern type. In short, there is an obvious tendency 
to make full use of every available resource for 
strengthening the fighting power of the naval service. 

The control of the navy in war would be vested 
in the Office of Naval Operations, presided over by 
Admiral Benson. This office includes the naval 
intelligence department and the war college. The 
Chief of Naval Operations is responsible for the 
strength, composition, and movements of the fleet, 
and for the preparation of all war plans. By 
curious anomaly, however, there is another body, 
the General Board, whose duties are almost: identical 
with those of the Office of Naval Operations, although 
its functions are purely advisory. The advantage 
of thus maintaining two institutions, each in its 
way a sort of war stafi, one with advisory and the 
other with executive power, is not apparent, and the 
system has been severely criticised. The President 
is, of course, the commander-in-chief, but he delegates 
his authority to the Secretary of the Navy, whose 
position resembles that of the First Lord of the 
Admiralty in this country. Mr. Daniels has made 
many enemies by his unconventional methods of 
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administration, but it is not to be denied that his 
tenure of office has coincided with a very striking 
improvement in the personnel and the material of 
the navy. He has shown a rare discrimination in 
selecting his professional colleagues, and there is 
no reason to suppose that he will interfere unduly 
with their handling of the fleet in war. The growth 
of the personnel has not kept pace with the increase 
in the number of ships, and it, has been officially 
admitted that there are not enough officers and 
trained men to provide full complements for all 
effective units. In particular, the dearth of officers 
has been a constant source of anxiety. Under the 
American system, all executive officers are required 
to perform deck duties, as well as engineering duties. 
But in practice it has been found impossible for any 
officer, no, matter how talented he may be, to obtain 
complete efficiency both in the handling of the pro- 
pulsive machinery and in the manifold other duties 
which fall to the lot of the modern naval officer. 
The Bureau of Navigation, which has control of all 
questions relating to personnel, is now in favour of 
modifying the existing system to the extent of reliev- 
ing from all other work such officers as show a special 
aptitude for the engineering branch. If carried into 
efiect, this change will represent a signal triumph for 
those critics who maintain that complete efficiency 
can be reached only through specialisation, and who 
have consistently opposed the fusion of the engineers 
with the executives. For some time past the Navy 
Department has been considering a scheme for 
relieving the shortage of officers by granting com- 
missions to a number of graduates of technical 
colleges, or others in civil life, who have gained the 
degree of mechanical or electrical engineer. Such 
appointments would be made for engineering duties 
only. The recipients, after three years’ service, 
would be eligible for promotion to lieutenant, junior 
grade, and thereafter take their place in the regular 
line of promotion, while performing engineering 
duties only. This system, however, is still only in 
the discussion stage, and other means must be adopted 
to make up the total of officers required to place the 
fleet on a war footing. The number of executives 
on the active list is slightly over 2000, and there 
are about half as many warrant officers. The calling 
up of retired officers who are still capable of active 
service would do something to meet the difficulty, 
while the numerous yacht clubs in the country 
contain many members whose familiarity with 
navigation and the handling of sea-going vessels 
should make them extremely valuable as temporary 
officers. The shortage of men is less serious. The 
present establishment has a strength of 54,000, and 
it is estimated that about 60,000 will be needed to 
furnish war complements for the first-line fleet, 
leaving a deficit of 6000. ‘The mobilisation of older 
ships now in reserve would call for another 15,000 
men, giving a total of 21,000 beyond the actual 
number serving afloat in peace time. These require- 
ments would probably be met by laying up survey 
ships and others of no military value, closing the 
schools and shore stations, and mobilising the Naval 
Militia and the Naval Reserve—measures which 
are expected to produce a total of approximately 
14,500 men. The relatively small balance could be 
made up of volunteers, who no doubt would flock to 
the recruiting stations at the first appeal. Although 
there are about 25,000 men in civil life who have 
heen honourably discharged from the navy within 
the last ten years, they are under no legal obligation 
to rejoin in case of war, and it is only within recent 
months that arrangements have been made to organise 
2 naval reserve force. Nevertheless, it is certain 
that the fleet would not have to sail short-handed on 
the outbreak of war. The sea service is very popular, 
especially in the maritime States of the Union, and 
history affords ample proof that the American people 
possess the sea instinct and the genius for naval 
warfare which have always distinguished the Anglo- 
Saxon race. 

We do not attach much weight to the apprehensions 
which are expressed in some quarters with regard to 
the loyalty of those citizens of the United States 
who are of foreign birth or descent. Certainly, so 
far as the navy is concerned, there is not the remotest 
possibility of widespread defection or disobedience 
to orders resulting from political sympathies. In 
this connection we should like to correct an 
erroneous idea which many people entertain in respect 
to the American navy. The latest figures available 
show that out of a total of 52,561 enlisted men, only 
5056 are foreign-born. Of these latter, 540 are Ger- 
mans and 153 Austro-Hungarians, the vast majority 
of whom are naturalised citizens. For a number 
of years now the policy of recruiting for the navy 
from among the native-born population has been 
followed as strictly as the exigencies of the service 
permitted, with the result that the percentage of 








foreigners has steadily declined. The navy may, 
indeed, be regarded as the most American of all 
the national institutions. The reported attempt 
to scuttle a destroyer may be the prelude to further 
outrages by fanatics or paid agents, but such isolated 
acts of treachery as may occur will assuredly be dealt 
with in a fashion calculated to discourage imitators. 
The United States Navy is too jealous of its high 
traditions to tolerate for an instant any element 
tending to bring them into disrepute. The call to 
arms will, we are confident, find it ready and eager, 
if cause should be given, to encounter a foe whose 
arrogant pretensions to world dictatorship are 
equalled only by his cynical violation of every 
canon of civilised warfare. Whatever other conse- 
quences it may entail, American intervention would 
render the naval situation of the Central Powers 
utterly hopeless, and this alone would justify us in 
greeting the action of the United States as an augury 
of certain victory. 


Suspicion. 


Or all the things against which an employer has 
to fight with his men, none is more difficult than 
suspicion. It would be too long a task to consider 
here how the attitude of mistrust has arisen, but 
anyone who cares to make the inquiry by reading 
the history of British labour will find himself forced 
to admit that it is not wholly unjustified. If it be 
true that labour has from time to time displayed a 
regrettable “ cuteness ” in its dealing with employers, 
and has rejoiced over its “ slimness,” it: is equally 
true that many employers have not been open with 
their workpeople, and have shown an undeniable 
aptitude for driving a coach and four through regu- 
lations and agreements. Their common form of 
defence is that they have observed the letter of the 
law, and that it is not their business if the men had 
not fully understood the purport of the contract 
to which they had put their names. This is the 
familiar practice of sharp lawyers, and as long as it 
is practised nothing but mistrust can exist on both 
sides. 

Everyone is saying now, as if it were new wisdom, 
that the essential of enduring industrial peace is 
complete mutual understanding. The observation 
is as trite as it is old, and it is only because the war 
has brought us—or so we hope—nearer the ideal 
that it is now so much talked about. For years 
it had been accepted that the enmity between the 
wage payer and the wage earner was inevitable. 
There were even those, stout believers in a party 
system, who held that there was no better way 
than for each party to fight for what it wanted ; 
they believed that the best compromise was reached 
by the resort to arms. That view is dead or 
moribund. We seek now for some better means 
of compounding our differences than the strike or 
lock-out. But the means we employ. rely upon 
mutual confidence, mutual openness, mutual under- 
standing. At the basis of all acts of conciliation lies 
the knowledge of the other man’s position. As long 
as that is hidden suspicion will lurk in the joints of 
the best constructed scheme, and ultimately dis- 
member it. The suspicion takes two forms, as it is 
held by employer and employed. The former 
suspects—unfortunately, from long and bitter experi- 
ence, with justice—that though he may make never- 
so-good a contract with the representatives of the 
men, it will not of necessity be loyally adhered to by 
the rank and file. Our sympathy goes out to the 
labour leaders. It is, we should say, a widely held 
opinion that they are men who have acquired broad- 
mindedness by contact with the world, and that as 
a rule they are good fellows to deal with. It is not 
they but their leadership that is suspect. -If they 
could indeed exercise the powers with which they 
are entrusted, if they could prevent sedition in the 
ranks, and pinion the seditious spirits which seek 
for popularity by defying their nominated leaders, 
many a labour trouble in the past would have been 
avoided. We suggest to the unions that that is 
the cause of a very justifiable suspicion. How it 
is to be removed we do not know, but there is no 
matter of greater consequence than the inviolable 
assurance that contracts made by the men’s repre- 
sentatives will be strictly observed. On the other 
hand, it is equally of the highest importance that 
the employers should be bound by their contracts. 
As a rule they are, even when independent, and 
practically always when members of federations. It 
is quite obviously far easier to deal with a handful 
of employers than with a host of workmen; the 
recalcitrant member is easily isolated and as easily 
brought to a proper attitude. For this reason the 
workmen have little cause to suspect that federated 
employers will break their agreements, but they 
cannot so readily accept the word of the independent 





generally the small—man. But they are not 
content to suspect only the individual, they suspect 
without discrimination the whole group to which 
he belongs. Because one offends, all are “ bloated 
capitalists grinding the faces of the poor.” The idea 
is gaining grevad, and much is to be said for it, 
that no such thing as a non-federated firm should 
be allowed to exist. If all firms in a trade were 
hound together, there is much probability that the 
causes which have given rise to some of the work- 
men’s suspicions would be removed. Unfortunately, 
suspicions do not end with the fear that contracts 
will not be observed. The workman is always ready 
to suspect that anything the employer does is done 
with the ulterior object. of effecting his own good at 
the expense of the workman. Welfare work has 
been opposed on that ground, and the premium 
system, because the men were persuaded, even if 
they could not see how, that the employer was 
making more out of it than they were. 

Against this mutual suspicion we must fight 
tooth and nail. The employers can do much by 
showing absolute candour, and, above all, by making 
sure that the men understand the meaning of any 
contract. It is hard sometimes for an educated 
employer to put himself in the place of an uneducated 
workman. He fails to grasp the fact that what may 
be perfectly clear and obvious to him is not so to the 
man. Good work, we think, may be done in that 
direction by the Welfare Secretary. By frequent 
contact with the operatives he will, in course of time, 
get to know their bent of mind, and will be able to 
say not only of individuals, but possibly of masses, 
in what light they will construe statements. ‘The 
Welfare Department is in a sense an endeavour to 
re-establish the old personal contact between employer 
and employed. Works have grown to unimagined 
size, and it is now only rarely that the old personal 
interest and sympathy is possible. It is hard to 
carry it on under the new conditions, and an inter- 
mediary has had to be set up. But his position 
gives him exceptional advantages, and it is not too 
much to hope that through his influence much of 
the suspicion in which the inapproachable director 
is held will, in course of time, disappear. 








RANDOM REFLECTIONS. 
a 

THe Ministry of Munitions has become so much 
part and parcel of the industrial life of the country 
that we find it hard to imagine how we or any other 
belligerent. country could conduct war without an 
institution of the kind, and it will probably surprise 
many of our readers to learn that it is only within 
the last few weeks that France has followed ‘the 
example we set nearly two years ago. It must, 
however, be remembered that France had not the 
same need that we had. She was already organised 
for the management of a gigantic army, whereas 
our normal arrangements were fitted for only a 
few hundred thousand men. But even she has 
found that the old plan was failing to meet the 
new conditions, and at the end of December last 
the Ministry of Armaments and War Manufactures 
was set up. It has powers very similar to those of 
our own Ministry of Munitions, and has been esta- 
blished with the same object, namely, to concentrate 
in a single authority all the forces that can be directed 
to the object of utilising to the utmost the resources 
of the country for the making of a vast variety of 
munitions. ‘The work has been done hitherto by 
the Direction Générale des Fabrications and the 
Direction de lArtillerie, the former of which has 
ceased to exist, whilst the latter has been absorbed 
into the new body. We have said that the Ministére 
de PArmement, as it is shortly called, has powers 
similar to those of our own Ministry, but it has one 
function which from the nature of things ours has 
not, that of ordering the best utilisation of the water 
powers of the country. We all know that France is 
badly provided with coal, and we know equally 
that she has vast potential resources of the houi/le 
blanche that has made Italy an industrial country. 
She is now going to make full use of all the little 
streams and the great streams, of small falls and 
big falls, and replace by such means the power of 
which the enemy deprived her by the seizure of her 
northern coalfields. It is of interest to note also 
that she has appointed an Under-Secretary of State 
for Inventions. The duties, no doubt, of this port- 
folio will be similar to those of the Inventions Depart- 
ment of the Ministry of Munitions, but greater dignity 
and power will attach to it, and in some measure 
it appears to resemble our Department of Scientific 
and Industrial Research, for it will organise all the 
public and- private laboratories of the country. 
But how far it will handle probiems unconnected 
with war material we are unable to say. One cannot 
view with anything but the greatest interest and 
some measure of satisfaction this decision of our 
great Ally to follow our lead. : 

* * * * * 
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little importance is raised by a sentence in Mr. 
Dennis Robertson’s ‘“‘ Study of Industrial Fluctua- 
tion,” a book which appeared a year or so back. 
Concluding a brief study of the electrical engineering 
trades in England, Germany, and America, and 
having noted that Germany continued to flourish 
when the other two countries were suffering depres- 
sion, the author remarks, ‘One is forced to the 
conclusion that in Germany easy access to the money 
market enabled the mere fact of invention to accom- 
plish that which in other countries required the 
co-operation of other factors.’”” By ‘‘ mere fact of 
invention ’’ we understand Mr. Robertson to mean 
“invention alone,” so that a fair generalisation 
from the whole sentence is, “‘ Encourage invention 
by freedom of money, and trade will follow.” Ona 
first reading one is rather disposed to challenge this 
deduction from the observed facts, but on further 
consideration it seems the most obvious thing in the 
world. Trade has always increased as invention 
or discovery have introduced new and better appli- 
ances or new and better means of manufacturing. 
It is hardly necessary even to quote the classical 
example of textile machinery and the development 
of the textile trades. A question of greater interest 
is possibly to be found in the suggestion that invention 
is stimulated by freedom of money. We have in 
recent times heard the inventiveness of nations 
discussed as if it were a matter of psychology purely 
and simply, something dependent upon the mentality 
of peoples. Mr. Robertson puts us on another line 
of inquiry. Inventiveness may, after all, be due 
not so much to the particular genius of the people 
as to the ease with which money can be found to 
develop inventions. This is an interesting line of 
thought. Possibly an apparent backwardness in 
invention in*this country in electrical engineering 
and chemistry, for example, in recent. years is due 
to the caution of the investor rather than to the 
ineptitude of the inventor. Had there been plenty 
of free money, had people hastened to put their 
money into new adventures, it is conceivable that 
our position with regard to electrical inventions 
might have been much better than it is. It is 
safe to say, at least, that more research would have 
been undertaken, and research, either directly or 
indirectly, leads to invention. It is no new thing 
for the inventor to blame the investor, and he will 
welcome the support of the sentence quoted. Perhaps, 
after all, opportunity and not. necessity is the mother 


of invention. 
te cd + * a 


Iv is rather curious to reflect that what we conceive 
to be the most utilitarian, the most dollar-hunting 
country in the two hemispheres should be the very 
one in which sympathy with a higher ideal is most 
frequently expressed. Whether or not this is because 
America is rather more fond of public moralising 
than Europe we cannot say. In part, at least, it 
seems due to the spirit of opposition which always 
rises in the face of any too-ardent crusade. If 
efficiency experts had gone quietly about their work 
without so much talking and advertising and self- 
aggrandisement ; if the new methods had _ been 
introduced without proclaiming the establishment 
of such new office-holders as speed-bosses, routers. 
and the rest, the new methods might perchance 
have won their way slowly and laboriously to adop- 
tion without stirring up opposition. But nothing 
less than a revolution would suit their apostles, and 
all right-minded people hate revolutions, however 
worthy their object may be. Inertia is just as 
universal as gravity, and it is just as evident ina 
human community as in a fly-wheel. It always 
resists sudden changes in a rate or direction of move- 
ment, and the greater the force applied the greater 
the apparent. resistance. We take this to be one 
of the causes why the most ardent critics of Efficiency 
Management are to be found in America. Even when 
sympathy is with the system, as a system, the human 
factor in the American mind opposes the dollar factor, 
and insists on striking a blow in its own defence. 
Take this passage, for example, from an address by 
the Hon. James Logan to the Alumni of Worcester 
Polytechnic Association :—-“‘In these days of so- 
called—and often miscalled—scientific management, 
there is a growing tendency by some, but not by al), 
to ignore the human element in industry—to create 
human industrial machines for the production of 
goods at maximum speed and minimum cost, without 
giving much thought to the human side of the 
problem. There is a mechanical spirit abroad in 
the world which is producing mechanical qualities of 
mind which has a tendency to wither up the ordinary 
human feclings. Efficiency is greatly to be desiree, 
but not at the price of spiritual barrenness and 
poverty of soul. In our search for efficiency or for 
things scientific we must not throw away the finer 
things of the spirit and become slaves of materialism, 
and worship efficiency, bigness, or so-called success.”’ 
Bagshot and the Hon. James Logan ought to have 
met; they have much in common. We can imagine 
that had the former been spared he would have 
made very similar comments in his own incisive way 
on scientific management. 


* * * * * 


Tr would be difficult to find a better example of 
the good work that a learned society may do for an 





industry than the specification for triple expansion 


marine engines, which has been drawn up by the 
Council and members of the North-Kast ‘Coast 
Institution of Engineers and Shipbuilders, Stan- 
dardisation is always a ticklish matter and is always 
vulnerable, in that it may arrest progress and 
development. The North-East Coast Institution has 
steered past that dangerous work. It is careful to 
call the specification a guidance specification, not 
a binding one, and it proposes to revise it annually, 
so that it may keep pace with the advance of science 
and manufacture. The specification is, in fact, no 
more than the expression of the best composite 
knowledge of the marine engine builders in the 
North-East corner, and if it went no further, it would 
be possible to say that it was of comparatively little 
value since all the builders of the district knew all the 
facts before they were put together. But it has an 
ulterior object. If a standard specification is accepted 
then by degrees it will become possible to make 
standard parts and so increase output and efficiency. 
“The specification is based on the best practice of 
the day, and the district and the object in view is the 
ultimate standardisation of parts There is no 
intention whatever to change accepted and successful 
practice, but merelyyto reduce that practice to a 
common basis, and to add to it when desirable or 
necessary, in order to raise the performance to the 
highest pitch of efficiency.”” The Institution is moved 
by the spirit of the times. It sees that in the near 
future a tremendous scramble for seaborne traffic has 
got to he faced. Thousands of tramp steamers must 
be built to replace war losses. This country has 
always been able to build more quickly and cheaply than 
others, but the pace must be still further accelerated 
and the cost still further reduced. No one doubts 
that standardisation helps towards those objects. 
Sir Joseph Maclay’s Committee, which was appointed 
solely to hasten the building of cargo steamers, set 
about standardisation at once, and by doing so, sees 
its way to effect a great acceleration of output and 
reduction of cost. If that course can be followed 
with benefit as a war measure there is no reason 
why it should not be continued with advantage 
to meet the no less strenuous conditions which will 
come with peace. We congratulate the Institution 
on the course it has taken, and learn with pleasure 
that it proposes to do for turbines and internal com- 
bustion engines what it has done for the steam 


engine. 
* * * 7 * 


Wiru the end of the financial year approaching, we 
must expect a recrudescence of complaints about the 
excess profits tax. The controlled firms are the chief 
sufferers from the present legislation, and they 
have, through their Association, never ceased to 
urge that’ the tax should be .revised. Most of 
the problems connected with the subject are 
better suited for a financial than for a technical 
newspaper, but there are one or two points upon 
which the business side of industry may fairly look for 
the interest and support of the engineering side. 
Consider, for example, the question of depreciation. 
We doubt if there is a single controlled firm in the 
country which knows how it stands in this respect. 
Every company, without exception, has driven its 
plant harder than it has ever been driven and has been 
obliged to employ inexperienced labour. Under such 
circumstances the wear and tear of plant have been 
far above the normal. Moreover, there has been no 
time to carry out more than absolutely essential 
repairs. It may be an exaggeration to say that tools 
will be worn out by the time the war is finished—clearly 
they could not be worked at all when that end was 
approaching—-but it is unquestionable that the rate 
of depreciation has been very much greater than that 
estimated. Hence it would seem but fair that 
consideration should be given to this point, even if it 
took no more definite form than a clear statement of 
the position. There ought to be, we think, special 
provision made for the writing down of war capital 
expenditure. Another question of a very practical kind 
concerns the wisdom and fairness of the present abso- 
lute delimitation of the profits to a fixed percentage 
above pre-war profits. Controlled firms have worked 
most loyally under this arrangement. but it cannot 
be denied that it would have been fairer, and 
wiser, to have made the percentage vary with the 
output. As things stand, once a firm has reached 
the point where it is earning the equivalent of 20 per 
cent. more than its pre-war profits, further exertion 
is given by loyalty only and receives no reward. 
Men are paid for overtime and increased effort, not so 
the employers. If attention be given to future trade 
and not only to the questionable iniquity of anyone 
making profit out of war needs, it. will be understood 
how important it is that our manufacturing firms 
should be in a stronger financial position than ever. 
These are both matters of practical engineering and 
trade. Besides them, and from the financial stand- 
point greater than both, is the question of the equity 
of the present system of dual taxing authorities, the 
Treasury and the Ministry of Munitions. If there 
were but one, as there should be, there would be less 
expenditure of time by the collection of the taxes, 
and less waste of time by the manufacturer, who is 
now called upon to fill up two sets of forms. 

* * * * * 


In the discussion on steam turbines at the meeting 
of the Manchester Association of Engineers last week, 





erosion of blades received some attention. It might 
almost be said that blading is the only thing that 
gives anxiety in steam turbine i Wherever 
one hears of turbines being in difficulty it is more than 
ten chances to one that the blading is at the root. of it. 
The troubles are of two kinds, first, stripping, which 
means generally a complete breakdown, and, secondly, 
erosion, which runs away with the efficiency. Both 
subjects have received any amount of attention, but. 
it cannot be said that either has yet been quite over- 
come. The first is mainly a pure mechanical 
problem, and the solution is to be found, as it always 
is found, ultimately in such cases by patient experi- 
ment, and by eliminating from every successive 
machine the faults of its predecessor. Frosion is a 
different matter. It can be subjected to the ordinary 
methods of research, at any rate in the earlier stages ; 
but the curious observations made by Mr. Blackmore 
at the Manchester meeting, that he had not found 
erosion in the revolving, but had found it in the fixed 
blades, if it cannot be attributed to some difference of 
material, suggests that the final test must always be 
made under running conditions. The subject is one 
which has received much attention by makers, but 
there is little published literature about it, and a brief 
reference here to experiments which have been begun 
at the American Naval Academy may be acceptable. 
The tests are being made by fixing blades of different 
materials in a small brass box, and allowing steam to 
impinge on them from expanding nozzles. A pres- 
sure of 100 ib. and a vacuum of 22.7in. have so far 
only been used. The steam velocity was 3400 foot- 
seconds. The metals tested were extruded brass, 
rolled brass, rolled cupro-nickel, monel metal, Parsons 
metal, and steel. The results are interesting. Ex- 
truded brass lost the least, monel came next but was 
more than twice as bad, and was followed by steel, 
which it is thought was not quite fairly treated. The 
other metals gave very poor results, and Parsons 
metal, which was admittedly unsuitable for such 
velocities, was altogether out of the running. If the 
metal referred to is Parsons white brass, which con- 
tains about 65 per cent. tin and 33 per cent. zine, 
and has a Brinell hardness of only 18, much could not 
have been expected from it, but it was of interest to 
see how a soft metal would behave. Monel metal, 
we may remind our readers, is a natural alloy, con- 
taining nearly 70 per cent. of nickel and a little iron, 
the remainder being copper. We are glad to know 
that the research is to be continued. 








ALLOTMENTS FOR WORKMEN.—Having ten acres of unoceupievl 
land near their works in Glasgow, Yarrow and Uo., Limited, 
have divided it up into allotments and let it to their workpeople, 
both men and women, for growing vegetables, This is an 
excellent scheme, and one that might well be widely adopted, for 
many works in the country have the available land. Each of 
the Yarrow allotments measures 75ft. by 15ft., and the purely 
nominal rent of half-a-crown a year is being charged for them. 
In some places much bigger areas have been allotted, but it is 
very doubtful if they can be adequately handled by single 
workers, who have only a few hours per week to devote to 
agriculture. Yarrow and Co., we are glad to note, have arranged 
with a professor to visit the allotments occasionally and advise 
the amateur agriculturists on the best methods to adopt. We 
understand that the ten acres have been taken up. 

ASSOCIATION OF DRAUGHTSMEN.—The Association of Engi- 
neering and Shipbuilding Draughtsmen (Manchester Section) 
held a meeting on Saturday, January 27th, in the Onward Hall. 
Deansgate, Manchester, when a general council and an executive 
committee to deal with urgent cases were elected. It was 
decided that the coune:] should consist of about 20 represen - 
tatives of various firms in the district, with power to elect up 
to 30, to form an executive. There were present about 250 
members, out of nearly 500 members, compris ng the Manchester 
branch, representing about 40 firms. Jn a subsequent discus- 
sion it was proposed to form a sound basis for an association 
which would manage a library, ho'd meetings, lectures, dis- 
cussions, and enter into communication with the Government 
re the founding of an insurance branch under the National 
Health Act, also of a friendly society for sick and benevolent 
benefit in the terms of the Friendly Societies Acts. It was 
announced that the estimated number of draughtsmen in 
Great Br.tain and Ireland was about 15,000, of which now 
nearly 5000 were members of this Association, which has now 
15 branches, The general secretary is Mr. L. Blair, 94, Hope 
street, Glasgow. 

Tue INstiruTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
SEcTIon.—A meeting of the London Graduates of the Institution 
of Automobile Engineers was held on January: 25th, when 
Mr. P. A. Williams read a paper entitled ‘‘ Some Calculations in 
Automobile Engine Design,’ Mr. L. H. Pomeroy being in the 
chair. The first point dealt with was that of compression, in 
which the author, referring to some tests by Dr. Watson, 
pointed out that the compression curve lay somewhere between 
the isothermal and the adiabatic eurves, showing that some 
heat during compression was lost to the cylinder walls, giving 
an exponent lower than the adiabatic exponent for a perfect 
gas, viz., 1.4. From these curves 1.29 was found to be the 
value, making the law — PV" = constant. Taking this 
law, the expression to find the volume of the combustion cham- 
ber was deduced. Some simple calculations on bearing pres- 
sures on gudgeon-pin and big end bearings were next taken, it 
being thought that this was the safer method of dealing with 
the problem. ‘The question of cams was then dealt. with at 
some length, and they were classified as follows :—(a) Tangent 
cam, (b) constant acceleration cam, and (c) harmonic cam. In 
the cases of the constant acceleration and harmonic cams the 
maximum acceleration was obtained both by graphical! differen - 
tiation and mathematically. From the aeceleration the neces- 
sary spring force was obtained and the size of spring found. 
It was pointed out as being interesting to note that the spring 
required for the harmonic cam at the particular speed taken 
was approximately a gauge heavier than that for the constant 
acceleration cam. The paper concluded with a treatment of 
helical gears, from which the formula was obtained for centre 
distance, it being shown that, given a certain velocity ratio, 
helix angle and diametral pitch, the centre distance was fixed. 
The general method in design was to work to a centre distance as 
nearly as possible, given the velocity ratio and diametral pitch, 
and so find the helix angle. Rather than solve the equation 
to find the angle, it was better to work out several values and 
plot the relation between centre distances and helix angles, 
and thus find the angle required. 
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A RAPID METHOD OF PLOTTING COMBINED 
INDICATOR DIAGRAMS. 


By A. R. MUNRO, University of Queensland, Australia. 


IN carrying out a steam engine test no pains should 
be spared to endeavour to have the results of the test 
worked out and plotted during the progress of the test, 
in order that any discrepancies or errors may be instantly 
traced and checked. 

When compound, triple, or quadruple-expansion steam 
engines are being tested for efficiency or steam consump- 
tion, indicator diagrams are taken from each cylinder 
at the same instant. As the steam pressure in each 
cylinder is different, springs of different strengths are used 
in each indicator ; consequently the diagrams from each 
cylinder are to different scales. From these separate 
diagrains the working of the slide valves can be examined, 
and the amount of work done in cach cylinder obtained ; 
but, in order to examine the actual flow of the steam in 
the whole engine these diagrams are plotted to a common 
seale, and a saturation expansion curve drawn from the 
point of cut-off of the H.P. diagram. 

The most tedious part of the working up of the results 
of the test is the plotting of this combined indicator 
diagram, A considerable time is usually spent in the 
drawing-oftice plotting the combined diagram, but much 
valuable time and labour may be saved by plotting the 
diagrams directly the set of cards have heen taken. 11 
has been found that by using a drafting machine on a 
drawing board or table placed in some convenient spot 
near the engine under test, the combined indicator diagram 
from a triple-expansion engine can be plotted in 10-to 
15 minutes, which allows of cards being taken at quarter- 
hour or half-hour intervals. 

Selecting as an example the cards shown in Fig. 1, 
which were taken during a trial run of a triple-ex pansion 
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steam engine. The particulars of the cylinders are as 
follows :— 
Diameter of H.P. cylinder .. 2tin. 
” 1 ¢ ee + 32in. 
+ i ae Saami 50in. 
Clearance volume of H.P. cylinder . 23 per cent. 
“9 = M.P. * os oo Sao » 
” * L.P. are 8.1 ee 
Stroke of piston ey 24in. 


This gives : 


; Area. Stroke. Cubic in. 
Volume of H.P. cylinder 346.36 24 8,310 
Clearance volume of H.P. cylinder .23 8,310 = 1,910 
Volume of M.P. cylinder 04.25 24 = 19,300 
Clearance volume of M.P. cylinder .1125 « 19,300 2,170 
Volume of L.P. cylinder 1963.5 24 = 47,100 
Clearance volume of L.P. cylinder O81 47,100 3,810 


The steam pressures by gauge were as follows : 


Boiler pressure .. 
M.P. steam chest. 
L.P. steam chest. a 1Z * 

The clearance volumes, if not known, may be assumed, 
knowing the type of engine, or they may be computed 
from the drawings, or they might be determined approxi- 
mately by taking indicator cards and selecting any two 
points on the expansion and compression lines as described 
in most text-books. Another method, if practicable, 
would be to fill the spaces with water, weigh the water, 
and thus compute the volume, but probably the best 
method is that described by J. Paul Clayton, in a paper 
entitled “‘A New Analysis of the Cylinder Performance 
of Reciprocating Engines,” published in the Journal of 
the American Society of Mechanical Engineers, January- 
June, 1912. In this article Mr. Clayton shows how, by 
plotting a logarithmic diagram, a rational method of 
determining the clearance is obtained. 

In the preparations for the test it is convenient to first 
of all prepare a diagram as in Fig. 2 on a large sheet of 
squared paper. The volumes are plotted horizontally 
and the steam pressures vertically to suitable scales. The 
height required for each diagram, j.e., pressures B, C, 
and D, can be obtained from the pressure gauges on the 
engine. Divide the H.P., M.P., and L.P. volumes into 
ten equal divisions by erecting ten ordinates similar to 
the ordinates used for determining the mean effective 
pressure when a planimeter is not available. ‘The springs 
having been decided upon for each cylinder, ratio scales 


158 Ib per sy. in. 
62 9 


as follows may be drawn on the right of Fig. 2. The 
springs in question are :-—H.P., 80 lb.; M.P., 40 lb.; L.P., 
16 lb. Continue the base line O X along the sheet, which 
serves as the abscisse for the required ratio scales. 

To draw the ratio scale for the 80 lb. spring, select any 
point M on the base line, and set off a distance M N = lin. 
along the base line. At N erect a perpendicular N P 
equal to a pressure of 80 lb. per square inch on the scale 
chosen for the combined diagram. A straight line drawn 
through M and P gives the necessary ratio scale. Similarly, 
ratio scales M! P! and M" P!! are drawn for the 40 1b. and 
16ib. springs, and the atmospheric lines drawn in each case, 
as shown in Fig. 3. A trial card is now taken from the 
H.P. cylinder, and the steam pressure at cut-off point 
measured. This point is now plotted on diagram Fig. 2, 
and the particular saturation expansion curve drawn. 

A diagram prepared as described will serve as a basis 
for the plotting of as many combined diagrams as may be 
desired. For each diagram a sheet of tracing paper is 
placed over Fig. 2, and the axes O X, OY, the atmo- 
spheric line AL, and the saturation expansion curve 
traced. 

As each card is taken from the engine, the ten ordinates 
are speedily drawn on it, these ordinates serving the double 
purpose of computing the mean effective pressure and 
the plotting of the combined diagram, after which the 
cards are pinned on the board under their respective 
scales, the atmospheric lines corresponding as shown in 
Fig. 4. The speedy plotting of the combined diagram 
is now a matter of simple transference. ‘To prevent error 
the ordinates may be marked a, a', —b, b', —c¢, cl, . . ., 
&c. Taking the H.P. bottom card, the pressure’ at a 
is transferred by two motions of the drafting machine. 
First, vertically on to ratio scale for 80 lb. spring. Secondly, 
horizontally from ratio scale to tracing paper, as indicated 
by the heavy dotted lines. These dotted projection lines 
should not be drawn, it being sufficient merely to place 
the point of a pencil on the ratio scale. Similarly, a', 

-b, b', ~c, c!, . . ., &e., are transferred, and the diagram 
outlined. 

Combined cards can be plotted for either the top or 
bottom sides of the piston, but the mean card of both sides 
of the piston is usually required. A mean card can be 
conveniently plotted as follows :—The pressures on 
ordinate a,‘for example, and the atmospheric line are 
marked off from the bottom card on a strip of paper, as 
shown in Fig. 5. The strip is then placed on the corre- 
sponding ordinate a! of the top card, and the mean of 
the two pressures marked, say, on the top card by a cross 
as shown. These mean pressures will be the pressures 
that required to be transferred. 

When averaging the ordinates to find the mean effective 
pressure, instead of scaling each ordinate separately and 
adding them numerically, a much more convenient and 
accurate method is to use a strip of paper, on which the 
length of each ordinate is marked successively. Referring 
to Fig. 6, the ordinates are marked 1, 2 — 2,3—3,4.. ., 
&c. The strip of paper is,applied as shown to ordinate 
1, 2, and the points | and 2 marked on it. The strip is 
next_applied to ordinate 2, 3, and the point 3 marked, and 
so on until all the ordinates have been marked. A length 
is thus marked on the strip equal to the sum of all the 
ordinates, which length can be readily scaled. This 
length divided by the number of ordinates gives the mean 
effective pressure. 








COAL EFFICIENCY IN THE BOILER-HOUSE. 


(Concluded from page 117.) 


Losses AND RUNNING COAL CONSUMPTION 


Per KiLowatTr-HouR. 


STANDING 


‘Tae original design and lay-out of a power station has 
an appreciable effect on its efficiency, quite apart from the 
efficiency of the plant installed. 

All our four stations are designed on very similar lines 
and have the same type of plant installed, although the 
later turbines are considerably more economical in steam 
consumption. 

It is generally assumed that load factor is the dominating 
factor in obtaining efficient results, and it certainly has 
a very considerable effect, but there is another factor, 
namely, “‘ Utility Factor,” which has a very powerful effect 
on results. For instance, a station of a capacity of, say, 
100,000 kilowatts and which has to be prepared to supply 
that load if required, but which never materialises, may 
have a load factor of 80 per cent., even though the maxi- 
mum load actually called for is only, say, 50,000 kilowatts. 
The utility factor in this case is relatively low, although 
the load factor is high and would lead one to expect good 
results. A moment’s consideration, however, would show 
that the standing losses are those of a station of 100,000 
kilowatts, and these divided over the units sent out will 
represent a considerable fraction of the total consumption. 
The utility factor is defined as the ratio of kilowatt-hours 
generated or sent out per annum to the capacity of plant 
installed in the power station multiplied by 8760, 7.¢., the 
ratio of average load to installed capacity. The utility 
factor in the above case would be :— 

50,000 kilowatts x .80 x 8760 
100,000 kilowatts x 8760 hours 

The constant coal losses and running coal consumption 
in our power stations adjusted to a standard coal value 
basis of 3.40-kilowatt/lb.:— 

Rosherville 100 tons and 2.13 Ib./U.S.O. 
Vereeniging 85 a 2.17 we 
Simmerpan 80 Sars ” 
Brakpan 80 < 2.12 a2 


= 40 per cent. 


Bolter MAINTENANCE. 


Boiler maintenance is of equal importance to boiler 
operation in obtaining high efficiencies. We will describe 
generally the routine operations in connection with 
maintenance, and afterwards deal with the costs and the 
result on efficiency. 


It is well known that the greatest resistance to heaf 


transfer from the gases to the water is on the dry side of 
the tubes, and this is very much accentuated by # layer of 
soot and ash. It has been proved by experiment that the 





gas film offers a resistance of between 95 and 98 per cent. 


of the total temperature drop from the furnace to the 
water. It is evident, therefore, that the external cleanli- 
ness of the boilers plays a very important part in boiler 
efficiency, and indeed much more so than a layer of scale 
of any reasonable thickness on the inside of the tubes. 

The external cleanliness of the boiler is also the dominat- 
ing factor as affecting the evaporative output, and we 
have obtained some figures which confirm these opinions. 

When burning duff coal it is found to be an absolute 
necessity to thoroughly soot the boilers and economisers 
every 500 hours, as neither the capacity nor the efficiency 
can be maintained unless this is done, owing to the increase 
in draught drop between the economiser uptake and thie 
fuel bed. 

With some coals—not necessarily duff, but a mixture of 
nuts, peas and duff—it is found necessary to frequently 
clean the first uptakes in order to maintain the output, 
although the efficiency of the boiler is not affected. This 
matter of ‘‘ birds-nesting ”’ is dealt with later. 

Our usual routine of maintenance is to rough soot each 
unit once every fortnight or oftener if possible, thoroughly 
soot the unit every 500 hours, to clean the two or three 
bottom rows of boiler and all the economiser tubes 
internally each 2000 hours, and to thoroughly clean the 
whole unit internally and externally every 8000 to 12,000 
hours. These routine operations have for their object the 
maintenance of the efficiency, capacity and life of the 
boiler unit proper, and have no connection with the 
repairs to the stoker and furnace, which have for their 
object the maintenance of furnace efficiency. 

The internal cleaning of the two bottom rows of the 
boiler is carried out with the primary object of preventing 
blistered and burst tubes. No matter how well the feed 
water may be treated, a certain amount of scale forms in 
the tubes and more especially in the two or three bottom 
rows, where the evaporation is the greatest, and, con- 
sequently these are cleaned with turbine tube cleaners 
every 2000 hours. It is found that if the time is extended 
materially, that with high furnace temperatures there is 
@ risk of blistered and burst tubes. ‘This can only be due 
to the increased temperature of the wall of the tube 
consequent upon the resistance of the scale, as the 
circulation of the lower tubes of a Babcock and Wilcox 
boiler is sufticiently vigorous to sweep away any steam 
bubbles from the surface of the metal. : 

The economiser tubes are cleaned internally every 
2000 hours to reduce the risk of internal pitting and 
corrosion. ‘The economiser is the most vulnerable part of 
the unit in this respect, due to the fact that the occluded 
gases are first driven ofi when passing through the tubes, 
and every effort is therefore made to reduce the amount of 
oxygen and CO, entering the economiser with the feed 
water. 

The economised headers are carefully scraped and 
cleaned and the whole of the tubes and headers are painted 
with a compound of tar and graphite, which has been 
found very effective ii protecting the surface from the 
action of the water and the gases. 

The steam drums are also opened out and cleaned each 
2000 hours, and the surfaces are rubbed down and painted 
with tar and graphite. 

It is difficult to obtain comparative figures showing the 
cost of boiler maintenance in power stations, owing to the 
different methods adopted by station engineers in charging 
up their costs ; some engineers charge to operation what 
others charge to maintenance, and vice versa. 

We make it a practice to charge everything to main- 
tenance that is carried out on a boiler when it is out of 
commission, and charge to operation any work in the 
nature of sooting and lancing, &c., that is carried out when 
the boiler is either steaming or banked. 

The average cost of the operations above mentioned are 
for a large boiler with integral economiser :— 

2 ¢ 
(1) Thorough sovting each 500 hours .. .. .. 15 0 
(2) Internal cleaning of the two bottom rows of 
tubes, the whole of the economiser, and the 


steam drum each 2000 ho’ 


urs tarp ece ies Re SO 2 
(3) Complete overhaul, including Nos. 1 and 2 


- 48 0 «0 


Cleaning uptakes and rough sooting costs about 5s. per 
boiler. One bricklayer, a fireman and fourteen boys will 
rough soot and clean the uptakes of 15 boilers at a cost of 
about £3 16s. 

Table V. gives the totals and weighted average costs of 
boiler maintenance for all four steam power stations 
covering 102 boilers installed. 

The costs are divided under six heads making up the 
totals, and are then worked out per bviler installed, 
per steaming hour, per ton burnt and per unit sent out. 
Taste V.—'otals and Weighted Average Maintenance 
Costs—1915 Results. 








Cost per | Cost per Cost per 
| Costs. boiler | steam- | ton of | Cost per 
. in- | ing | coal is 
stalled. | hour. | burnt. 
£ £ | d. d. d 
Brickwork .. . 2,943 28.90 | 1.400 |  .690 
Boiler mountings 1,025 10.00 488 | .242 
Miscellaneous repairs | | } 
toboilers .. ..| 1,456 | 14.27] .692 | .344 
Dumping bars and ash-| | 
“ere 729 7.15 | .346 72 W525 
Stoker gear boxes and) | | 
chain grate stokers.|; 2,331 22.87 | 1.190 | 548 
Internal and external) | - 
cleaning of boilers} | | 
and economisers 8.021 | 78.70 | 3.810 | 1.880 
16,505 161.89 7.926 | 3.876 00525 


102 boilers installed. Total tons coal burnt, 1,023,613 
Total steaming hours, 505,520. Total U.S.O., 754,681,000 
In order to find the effect of both external and internal 
dirtiness of a boiler we have made tests covering long 
periods on boiler No. 40 at Rosherville, which was fitted 
with all the necessary instruments, comprising :— 


Fery radiation pyrometer, 

Three electrical resistance pyrometers, 
Steam flow meter, 

Two CO, recorders, and 

‘Two draught gauges. 


‘Lhe boiler in question had steamed about 12,000 hours 
since being last thoroughly cleaned internally. The usual 





routine programme of sooting and internal cleaning of the 
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bottom rows and the economiser had, of course, been 
carried out. ‘The summarised test results obtained before 
internal cleaning and after internal cleaning are shown 
below, ‘Table VI. In each case the boiler had been cleaned 
externally, so that the difference in the result can only be 
that resulting from the thorough internal cleaning. 


TasBie VI. 


After. 


Before. 


November ith 


November 21st 





Date of test . 


Duration of test. .. <0 12 hours. 12 hours. 
(‘lass of coal burnt . Coronation (mixed) —— (mixe «d) 
Energy value pean! tee 3.46 kw_/Ib. 3. ' ». 
Total coal burnt . “ ‘ 68,400 Ib. 2,000 Ib. 
Coal burnt per square foot of 

grate area per hour “e 22 6 Ib. 23.8 Ib. 
Average evaporation per 

hour (actual) .. 39,124 Tb. 42,576 Ib 
Pounds of water per pe ran 

of coal (actual) .. 6.86 Ib. 7.09 Ib. 
Average steam pressure 216 Ib. 2i8db 


349 deg. Cent. 


380 deg. Cent. 
191 deg. Cent. 


Average steam temperature 
2lo deg Cent. 


Average uptake temperature 

Average furnace tempera- 
ture .. By 1276 deg. Cent. 1270 deg. Cent. 

Draught at uptake i “wd 1. lin. | 1. Jin. 


Draught over fires —. Blin. .Slin. 
Average CO. at uptake 11.3 per cent. 12.5 per cent. 
Boiler unit efficiency . . 75.4 per cent. 78.7 per cent. 


It will be noted that the difference in efticiency— 
meluding the higher furnace efticiency consequent upon the 
higher CO,— is 3.3 per cent. Of this increase the result 
of thoroughly cleaning the boiler unit internally accounts 
for 2 per cent. 

The amount of scale recovered from the boiler proper 
was about 1100 Ib., but in addition to this a considerable 
quantity was lost with the water used to flush the tubes 
behind the turbine cleaners. The maximum thickness of 
scale was about jin. 

The two bottom rows, which had steamed over 1400 
hours since being last cleaned, were quite clean; the 
economiser tubes had a slight deposit of mud lying in the 
bottom. 

We are of opinion that, apart from the efficiency drops 
which take place between external cleaning, the efficiency 
curve of the boiler unit is practically flat, and only begins 
to fall away at between 6000 to 8000 hours. 

In making this statement we are, of course, only referring 
to our own boilers steaming under our own particular 
conditions and with make-up feed water reasonably well 
treated. 

The heating surface of the boiler and economiser is so 
large relatively that even when scale forms in some of the 
tubes the heat is abstracted by the remainder of the 
heating surface, and it is only when scale has formed 
right through the boiler and economiser to an appreciable 
extent that there is any appreciable effect on boiler 
efficiency. 

The efficiency drops as between external cleaning opera- 
tions are much more than that shown as between internal 
cleaning, so that money spent on the routine external 
cleaning and sooting is well spent ; in fact, it is absolutely 
necessary to frequently soot the boiler and economiser, as 
unless this is done not only is the efficiency affected, but 
it is impossible to obtain evaporative output. 

Table VII. shows very clearly the results obtained when 
the first uptake is kept clear, and the effect of allowing 
the birds-nesting to accumulate between the lower tubes. 

Not only is the output reduced, but the efficiency of 
the furnace falls very rapidly. 

Birds-nesting between the lower tubes has given us a 
good deal of trouble. Its most serious effect is to reduce 
the draught over the fire and thus reduce the output of the 
boiler. With some coals the first uptake becomes very 
badly choked after about 150 to 160 hours’ continuous 
steaming. When this occurs the grate becomes very hot, 
the ash plates, bearer bars and dumping bars get red-hot, 
and ultimately the draught over the fire becomes so re- 
stricted that the boiler has to be taken off the range to be 
cleaned. We understand that somewhat similar trouble 
was experienced at the Randfontein Power Station, and 
Mr. Butt overcame this by cutting lancing holes in the 
casing. We also have cut small openings in the casings, 
through which a boy can use a pricker while the boiler is at 
work and remove the birds-nesting from between the 
tubes. When the first uptake is cleaned and the boiler 
thoroughly sooted the draught drops across the unit, 7.¢., 


between the economiser outlet, and the fire is .8in., 
i.¢., with L. lin. w.g. at the chimney, there is .3in. w.g. 


over the fire. After 150 hours or so this latter will have 












dropped to .2in., and then rapidly fall to .lin. or less, at 
which draught it is impossible to continue. 
Taste VII.—Test Boiler No. 40—Rosherville. 
~ : : » | eee 
3 eri ae zi ¢ Ss Se | Se o7= 
£ fs &. ze se 138 | #82 
EC as z= S we.) BO FEt O8+ ssa 
Ege) BS] wei Be) 8. e288 eh5 SS. 
7 | BR) #o) 24) Sai <2 Zac ae bes 
.| 83! 28) ge/ a8) 8S £8) Sse ase se 
$ $8 ges 25/8" | 8, 23 2.5) ges) SSe 
Ss 58's Zh] s #2/ 88/385 | 8s | 288 
A m2 s Asi~ | gi o8i ge | ge | &s 
o) Zz roe |e) 6ga;55 |As | Fee 
15 «214 1a -28 1286 210 44 94 40,000* 
16 214 1.1 -28 1286 210 44 94 40,000* 
17-213 1.1 -30 1268 6208 44 96 = =39,200* 
18 213 1.1 -30 | 1260 202 44 95 =39,600* 
19 218 1.1 -29 1306 210 44 96 = =39,200* 
20 «214 1.1 -27 1306 204 44 94 39,800* 
21 «216 1.1 -28 | 1300 = 202 44 98  40,200* 
22 - 215 1.1 -29 | 1304 212 44 98 39,8007 
24° «215 1.1 -29 | 1304 212 44 98 39,8007 
24 216 1.1 -29 | 1322 «214 44 96 40,200 
25 «218 ro.t -29 | 1346 218 44 94 39,8007 
26 216 1.J5 .22 1418 210 44 90 38,2007 
27 | 211 336 1.25 °13 1434 | 176 44 84 25,4007 
28 «212 310 1.30 .09° 1412 162 44 76 | 16,300 
* First uptakes lanced every other day. din. fires, No. 3 speed, 


Coronation coal. 

+ First uptakes not cleaned during this week's steaming. Corona- 
tion coal. 4in. fire, gradyally reduced to Sin. towards end of week. 
advanced to account for 


Many theories have been 


birds-nesting, but none of them seem to entirely fit the 
facts ; some chemists say it is due to the character of the 
ash, others that it is due to the design of the arch, the size 
of the combustion chamber, and the relative position of the 
grate and lower tubes. 


Other theories are that it is due 





to excessive moisture in the coal or excessive quantities of 
dust in the duff which is drawn up between the tubes. 
Our own experience is that high furnace temperature in 
combination with wet coal appears to be the most impor- 
tant factor. Our worst birds-nesting results from burning 
a mixed duff pea nut coal of a value of 3.40 to 3.48 
kilowatts per pound, with a resulting furnace fuel bed 
temperature of about 1250 to 1400 deg. Cent. and with 
a draught of only 1. lin. w.g. at economiser uptake. We 
experience it to a small degree with other coals of varying 
grade, duff, peas and ‘nuts, but with a high furnace 
temperature. Wo may say that the coal which gives us 
most trouble is somewhat high in sulphur, and this also 
may omg some part in the trouble. 

Table VIL. below shows the daily average readings | |, 
taken on yn boiler No. 40 at Rosherville after rough 
sooting and cleaning of uptakes. It should be stated that 
the boiler had steamed nearly 12,000 hours since last being 
thoroughly cleaned internally. Lt will be noticed that the 
furnace temperature rises with the fall of draught over the 
fire. The boiler was steamed with the same class of coal 
throughout the energy value being 3.44 to 3.48 kilowatt- 
hours per pound. 


Taste VIL. Birds-nesting” T'est—Coronation Mixed 
Coal. 
| Water Furnace Uptake Draught. 
| evapo- | tempera- tempera- , - 
Date. | rated ture, ture, COo,. Up | Over | Drop. 
per deg. deg. take. | fire. | 
hour.* e vent. Cent. in. | in. | in. 
Oct. 37,200 1323 ; 225 ca.@ | dae 24 83 
i .| 34,200 1348 zl £e.6 | 3.7 2 | 
13.) 24,600 1378 171 11.0 | 1.83] .16 1.06 
End of 
day .. 15,400 1395 166 - 1.30 | .12 1.18 





‘Average of 15-minute readings taken from steam flow meter. 


On the fifth day after rough sooting the boiler had to 
be shut down, as it was practically impossible to obtain 
any output. The furnace was a glowing incandescent 
mass of flame. It appeared that almost as much heat was 
being radiated from the incandescent ash between the 
tubes as was radiated from the fuel bed = Such a condition 
plays havoc with ash plates, dumping bars, ash bearer 
bars and furnace brickwork, and excessive maintenance 
costs is the natural consequence. In practice we do not 
allow matters to arrive at the stage reflected in Table VIII. 
As a matter of routine the boilers are lanced from the back 
while working on natural draught. The operation takes a 
native about half an hour or so. 

The parts of the chain grate stoker and furnace atiecting 
efficiency are in order of importance :— 

(1) Ash plates and dumping bars. 

(2) Sealing plates at side of stoker. 

(3) Brickwork of arch. 

(4) Curtain and feed bar. 

(1) Ash Plates._-lt is absolutely necessary that these 
should be reasonably airtight, as otherwise a high CO, 
cannot be obtained, and at the same time the output is 
reduced. ‘This is very evident from observing the steam 
meter when the backs are being cleaned and the ash plates 
opened. The CO, recorder also shows a lower percentage 
after making allowance for the time lag in obtaining gas 
samples during the above operation. If the ash plate 
leaks and coal not thoroughly burnt is sent over the 
back, the blast of air playing on the incandescent ash will 
quickly burn away the ash plate, so that matters quickly 
become worse and the plate has to be renewed. We have 
designed an ash plate with renewable sections on a cast 
iron frame. These have proved a great success and last 
almost indefinitely. They keep their shape and con- 
sequently keep reasonably airtight. 

Dumping Bars.—With grates fitted with links Nos. 26B 
and 27B, it is usually considered that short dumping bars 
can be used, as there is a reduced air leakage at the back 
where the grate changes direction, but in our experience 
there is sufficient air leakage, especially when working at 
lin. draught or over, to materially affect efficiency, and we 
are now installing a new type of dumping bar. This is 
a modification of the type used and supplied by Messrs. 
Babcock and Wilcox with their earlier type of stokers, 
with square ended links. We are fastening these together 
in sections of three to reduce the risk of their being 
displaced by clinker or by a too energetic native when 
cleaning backs. In our opinion too good a job of the 
ash plates, ash bearer bars and dumping bars cannot be 
made, as, unless they are maintained in good condition, 
high efficiency cannot be expected. 

(2) Sealing Plates.—These are frequently a source of 
loss due to air leakage. Jn theory they automatically seal 
the sides of the grate, but in practice this is not the case, 
at least after the boiler has been at work for some time. 
We therefore pack the space between the sealing plates 
and the side bearer plate with asbestos rope, and this 
proves fairly effective. With all our coals a slag or cinder 
forms on the side wing walls of the arch, and if this is 


allowed to accumulate it scoops the coal from the side of. 


the grate and allows cold air to pass into the furnace 
without having to pass through the fuel bed. The wings 
have therefore to be sliced each day, and this can, if 
necessary, be done while the boiler is steaming, although 
it is better to do it when banked. 

(3) Brickwork.—The maintenance of the shape of the 
arch is important. With the “ flat”’ high arch which we 
have standardised at Vereeniging and Brakpan there is 
a tendency for the back 3ft. to fall in the centre. To 
overcome this we give the arch more rise for the last 3ft., 
but even so after a time the arch drops, the more so as 
there is not quite sufficient support at the sides for an 
arch 10ft. 8in. long. 

Slag stalactites also form at the ends, and, unless 
removed, interfere seriously with the draught. With some 
fire-bricks there is the danger of the bricks “ flaking” 
away when the slag is removed. Generally speaking, the 
local fire-bricks serve their purpose very well, and we have 
no reason to complain of excessive maintenance or cost. 
For the arches we use bricks 9in. by 9in. by 3in. by 2'°/,,in. 
The bricks cost about the same per arch as when standard 
sizes—Q9in. by 44in. by 3in.—are used, but there are fewer 
joints to be made, and the time taken in building is less. 
The arches last anything from twelve months to three years, 
depending upon the quality of the bricks, the workmanship 





and thinness of the joints, and the operation of the furnace. 
If a boiler is cooled down too quickly there is risk of 
damage to the arch. 

(4) Curtain and Feed Bar.—The condition of the curtain 
and feed bar has a considerable effect on efficiency. Unless 
the bar is truly horizontal and parallel with the grate an 
uneven thickness of fire results. In this case one part of 
the fire will be burnt through before the remainder is 
burnt out, so that either large volumes of cold air is 
drawn through the burned out area or alternatively some 
coal must pass over the ash plate insufficiently burned out. 


YONCLUSION. 


While conscious of the imperfections of our system of 
ting, it is difficult to see where any very great 
Saaeneet in eftiviency is to be made. It would be possible 
to reduce the chimney losses by increasing the size of the 
economisers, but it is questionable whether the saving 
resulting from the increased efficiency would pay the 
interest charges on the expenditure, except, perhaps, in 
the case of the Vereeniging plant, where the economisers 
are relatively small and the plant is run at a very high 
load factor. 

Of course, improved results might be obtained if we 
steamed easier, but this would imvolve extending the 
boiler plant for existing loads and would prove 
uncommercial, 

Another direction in which slightly higher etticiencies 
might possibly be obtained would be to install larger 
boiler units similar to those which are at work in the 
Delray and Conner’s Creek Stations of the Detroit Edison 
Company. 

There aro also possibilities in connection with powdered 
fuel, but the practical results so far achieved are not very 
encouraging. 

Since the time of Watt very little advance has been 
made in the way of obtaining higher boiler efficiency. ‘The 
great advance has been in the direction of materials of 
construction and greater security of working at higher 
pressures. In our opinion further progress will be made in 
the direction of obtaining larger outputs from boilers, not. 
so much by extension of heating surface as by designing 
boilers to conform: more to Osborne Reynold’s law, and 
increasing the gas speeds over the heating surfaces. This 
will involve very much higher draughts, though not 
necessarily greater coal consumption per square foot of 
grate. 

The tendency will be for steam pressures and steam 
temperatures to be increased, not with any hope of higher 
efficiency from the boiler, but to enable the combined 
steam generating and steam using plant to work over 4 
greater range of temperature, and therefore to render a 
larger percentage of the heat energy in the coal available 
as useful steam or electric energy. 

[In answer to inquiries. The Journal of the 8.A.LE. is 
published by the Institution, Standard Bank-chambers, 
Johannesburg. Price 4s. per number-—Ep. THe FE. | 





ANOTHER EIGHTEENTH CENTURY PUMPING 
ENGINE. 


In addition to the old atmospheric engine at Pentrich 
Colliery, which we iliustrated in our issue of January 19th 
last, Mr. W. T. Anderson also referred in his paper to the 
Institution of Mining Engineers to an engine which was 
installed at the Gregory mine, near Ashover, in 1774. 
The accompanying illustration of the engine is photo- 
graphically reproduced from an original drawing made 
by Francis Thompson, and still in the possession of Mr. 
J. B. Gregory, of Ravensnest. The document is inseribed 
** Multum en Parvo by Fr. Thompson, 1774—-A Draught 
of the fire engine at Gregory’s Mine, Near Ashover.” 
The description, with its somewhat quaint original 
spelling retained, is given below. Whether Thompson 
at this time was a representative of the manufac- 
turers, or was the actual designer, is not clear. He 
may have been both, especially as it was a custom of the 
period to pay for machinery by result, either in the form 
of a percentage on the quantity of minerals raised, or on 
the number of strokes recorded. It has been suggested 
that Thompson’s 1774 engine was manufactured by 
Boulton and Watt, but this, Mr. Anderson thinks, is more 
than doubtful, as Watt did not go to the Soho Works until 
that year, the partnership between the two eminent engi- 
neers being arranged in 1775. The machine also was of 
earlier design than their standard type-—without a separate 
condenser. It seems, however, that a few years later, 
namely, in 1782, heavy disbursements were made by the 
Gregory Company to both Thompson and to Boulton and 
Watt, probably in connection with a new engine and 
pump shaft. A certain association between the threv 
men may therefore be considered established. An entry 
in 1768, of peculiar interest: ‘‘ Mr. Brindley, engineer, 
demands for his trouble at Gregory, £4 4s. 0d.” 

A Description of the Engine for Raiseing Water by fire ; 
whose Cylindor is 424in. Diameter, and raises the water 
61 yards a 12in. Boar.—Now, to Describe this engine, B 
is a large boiler whose water is Converted into Steam, 
C is the Cylindor. D a Pipe that joines C the Cylindor and 
B the Boiler togeather on the Lower orifice of which 
within the Boiler mooves a Broad Plate E by means of 
the regelator A, which keeps in or lets out the Steam 
occasionly the Steam of the Boiler ought Always to bea 
little stronger then the air that when let into the Cylindor C 
it may be a little More then a Ballance to the Pressure of 
the External air that keeps down the Pistorn F the 
Pistorn Being By this means at Liberty the Pump rod 
will by Its Great weight of about 10 or 12 tuns at one 
blow will Descend at the opposit End to fech a Stroak 
but as the Pistorn and Weights at the other end do not 
Exceed half that weight the End of the Leaver at the 
Pump will always Preponderate and .Decend when the 
Pistorn is at Liberty then by Pulling back the Regelator 
Stops all Communication ef Steam with the Cylindor 
then the Leaver Called the F must be Droped to turn the 
Injection Cock at G and that will Permit the water 
Brought from the Cistern H by the Pipe I to Enter the 
Cylindor at K which jet of Cold water being Driven all 
over the Cylindor Condenseth the Steam Into water 
again by Reason of its Coldness, and by this means its Bulk 
is become 14,000 times Less then it was when Steam 
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Bes J 
) 
itself makes a Vacum Suflisent for the Presure of the 
atmosphere 
{.4 Part of the Description|—to act again unballanced 


and to Raise the other End of the Beam with its pump 
to Discharge the Water at L and this whole operation 
of opening and Shutting the Steam Regelator and Injection 
Cock being performed im Little More than 3 Seconds it 
will Easily Produce 16 Strokes in a minuet. The Cistern 
H: Is Supplyd with water from a Cistern Near the pit N 
By means of a rod fastned to an arch of the Beam which 
Drives the water up the Pumps O to the housewater 
Cistern H. Inthe Chamber the ¢ at the top of the Cylinder, 
is a Cup to hold the water that Lies on the Pistorn, which 
if if Chance to Be two full will Run Down the pipe R, to 
the hotwell at S, and this Cup is supply’d with water 
from a Cistern P. In the Chamber By the Pipe T. u 
Is a pipe that Comes from the hot well to Supply the 
Boiler 
U represents 2 Gages of Differant Lengths to Prevent 
the Surface of the water from Being to high Which is 





known thus if the Stopcock of the Shorter pipe being | 
| Laboratory plant and equipment for the verification of gauges, 


opened Give only Steam and that of the Longer only 
Water all is right. But if both Cocks give Steam then 


the Surface of the water is to Low, 
it. is to high, hence the Cock which feeds the Boiler may 
Be opened to Such a Degree as always to keep the Surtace 
of the water to its Proper hight. 
to Carry of the water injected into the Cylindor to Con- 
dence the Steam; it is Carried to To the hot well which 
in the well had a Valve to Prevent the air presing up into 
the pipe which might hinder the Discharge of the water. 
X is the puffet Clack or a Valve to try the strength of the 
Steain which if it Be two Strong or Emoderatly Stronger 


or i Both gives water | 
| country, 


W Is the Eduction pipe | 


| Laboratory made every effort, 


then the air may Burst the Boiler ; the methed of trying | 
this Strength is to Lay a weight on the Valve, and If the | 


Steam Shall raise up more then 15 pound weight to one 
Inch square which is the weight of air nearly on every 
Square Inch it is a proof that the Steam is Stronger 
then the air and tho it is of a variable Strength It is 
never on 14/,, Stronger or weaker than Common air, it 
haveing been found By Expearience that an Engine 
will work well with 1 pound weight on every square Inch 
of the Valve X a proof that the Steam is '/,, part Stronger 
then Common air, The Small pipe Z Is the Snifting pipe 
and serves to Let out the air Injected with the water 
which Precipitated 
Steam rushes into the Cylindor being a Little Stronger 
then the air; Thus you see a Chain fixed to an arch of 
the Beam figer the 2nd, at a proper Distance ‘from the 
arch 3rd, to which Chain is hung a working Plug 4ft., 
which plug has 9 Long Slit in it and Several pinholes 


and pins for the leueven ement of the Gears which we Call 
the F and Y By 
shut as the Service requires 
plug or 
to art 

all others, 


which the said Cocks are opened and 
it is Called the working 

lugframe which Being Set. a Going according 
This Engine is most harmless and manageable of 


ir is xd into the pipe as the | 
Air — . Pil - | members of my staff, to state as clearly as possible, which parts 



































LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


(Continued from page 127). 

THE MANUFACTURE OF GAUGES. 
Sirn,— May I claim the privilege of your columns for a few 
remarks on the paper on “* The Manufacture of Gauges at the 
Paddington Technical Institute,” which was read at the Institute 
of Mechanical Engineers on January 19th, and which appears in 
your issue of January 26th. There is in that paper absolutely 
no mention of the work which has been done for gauge manu- 
facturers during the past eighteen months by the National 
Physical Laboratory, and although some reference was made to 


; ; fi ‘ a | this by Mr. Cooke in introducing the paper, I fear, from reports 
with water which is wasted in Generating Steam ; | : sd pal ! 


received, and from published accounts of the discussion, that a 
somewhat false impression is likely to be produced both om those 
present at the meeting, and on your readers generally. 

Prior to the outbreak of war we had at the National Physical 


and particularly of screw gauges, which, though not perfect, were 
probably superior to any other plant for a similar purpose in the 
and we had already gained a considerable amount of 
experience in the subject which indicated certain lines for further 
development and improvement. The considerable growth in the 
volume of work recently handled has naturally resulted in a 
rapid increase of experience and knowledge, and somewhat 
altered the outlook as regards direction of development ; the 
demand being rather for greatly increased output, and simplicity 
of apparatus, than for increased refinement of measurement. 
Serious difficulty was experienced in the autumn of 1915 in 
obtaining production of satisfactory screw gauges, and the 
by advising and helping manu- 
facturers, and by devising simple means of workshop measure- 
ment, to overcome this difficulty. My colleague, Mr. E. M. 
Eden, in the course of the discussion on the paper, indicated -how 
the policy of the open door had been adopted at the Laboratory, 
and manufacturers of gauges’ encouraged in every way to come 
and discuss their difficulties and receive any information avail- 
able, our continuously developing ideas being always at their 
service, even before we had had the opportunity of translating 
them intu practice for our own'use. No gauge makers have 
taken fuller advantage of these-opportunities than the represen- 
tatives of the Paddington :Technical Institute. 

The published accounts of Mr. Eden’s contribution to the 
discussjon show a natural modesty as te his own share in these 
developments, and I think it only fair to hun, and to other 


of the paper may be regarded as original and which are derived 
from information and assistance given to the authors by the 
staff of the Laboratory. 

(1) Pitch Measurement.-—The Laboratory -had -before.the war 
two pitch measuring machines capable of reading to very high 
aceuracy—about 0.00002in.. [hese have been’ improved: in 
detail in various ways, but still remain substantially the same in 
principle. It w as on one. of these machines that the readings 
plotted in Figs. 2 and 3 of the paper were actually obtained for 
the authors at the Laboratory, though no acknowledgment 
appears of even such definite assistance as this. In the interval 
between the preparation of the specimens whuse measurements 





are shown in these figures, Mr. J. K. Enock, then a member of the 
Laboratory staff, paid several visits to the Paddington Technical 
Institute to assist in the location and advise as to the correction 
of errors in the leading screws of the lathe concerned. One 
machine, illustrated in Fig. 1, is of the author’s own design, and 
should be serviceable as a workshop tool. Jt is doubtful, how- 
ever, whether it could give an accuracy quite sufficient for the 
purpose served by the two curves before mentioned. ‘The 
method of correcting progressive error by suitably chosen gear 
wheels is, so far as we know, an innovation due to the authors 
of the paper. 

(2) Diameter Measurements.—The instruinent shown in Fig. 4 
was designed by Mr. Eden, and is iilustra in a pamphiet 
** Notes on Screw Gauges,” now published by Mr. W. F. Parrott, 
The Causeway, Teddington, and first issued by the Laboratory 
in December, 1915. The design has since been improved, and a 
machine embodying the latest improvements has been put on 
the market by Messrs. Taylor, Taylor and Hobson, of Leicester. 
A similar apparatus of larger size has been specially made for use 
at the Laboratory by the Paddington Technical Institute, and is 
yiving satisfactory results. The same machine is equally suit- 
able for either effective or core diameter measurements. The 
micrometer arrangement for measuring core diameter, illustrated 
in Fig. 5 of the paper, is the authors’ own design 

(3) Optical Apparatus.--Optical methods of testing screw 
gauges, both under the microscope and by photographic pro- 
jection, had been in use at the Laboratory before the war, the 
former being adapted to the complete measurement of plug 
screw gauges, and the latter being used for inspection purposes 
only. Resort to the Jatter method was found necessary in order 
to convince certain makers, and even ofticials, how very imper- 
feet some of the gauges submitted for examination really were. 
For this purpose the simplest arrangements are adequate ; all 
that is required being direct magnification with a good Jens 
which may be either photographic, or a wide aperture microscope 
objective using a beam of parallel light from a small are lamp 
and condenser. Magnification up to one bundred times can be 
secured without difficulty in this way, with a small field of view 
in which the centre region is fairly free from distortion ; and this 
is sufficient for the inspection of serew thread forms or cutting 
tools. 

It is only when actual measurements of the projected imaye 
are required, with an increased field suitable for dealing with 
larger profiles, that any difficulty arises in connection with the 
projection method. For this purpose a large field of view 
absolutely free from distortion is required, and so far as 1 know 
the sole credit for the discovery of a suitable combination of 
lenses to achieve this result is due to Mr. Eden, who worked at the 
subject in spite of some discouragement from others who con- 
sidered the prospects of success too remote to justify the effort. 
Two of the authors visited the Laboratory some months ago, 
and members of my staff spent a whole afternoon in explaining 
these arrangements to them. Mr. Eden personally gave further 
advice at the Paddington Technical Institute after the authors’ 
apparatus had been set up, but no acknowledgment of this is to 
be.found in the paper. In the paper, moreover, no reference is 
made to the question of distortion, which is the crux of the whole 
matter. Mr, Eden’s combination provides for an undistorted 
tield of view of about Ljin. diameter —natural size of object 
with a magnification of fifty times. It is not diflicult to increase 
the inagnifieation, but we are not at present acquainted with any 
system which gives a higher magnification free from distortion 
over a considerable area of field. and we believe that the authors’ 
combination also is deficient in this respect. So far as our 
experience at the Laboratory goes, we have not felt any need for 
magnification higher than fifty or at most one hundred times. 
Arrangements have now been made for complete projection 
machines of Mr. Eden’s design to be put upon the market. 
Deliveries of these have just commenced, but the first sets are 
already bespoken. 

{4) Automatic Lapping of Screw Threads.—So far as we are 
aware the authors have the credit of being the first to introduce 
the reversing motor for this purpose. 

‘The above, I believe, represents a strictly correct and impartial 
statement of the facts, which is certainly not tinged by any 
desire to rob the authors of the credit for innovations which are 
properly theirs, or for the excellent work they have done, under 
considerable difficulties as regards equipment, both in gauge and 
instrument making. It is solely in order that due recognition 
may be accorded to the pioneer work done by the members of my 
staff that I have felt bound to call attention to the lack of suitable 
acknowledgment in the paper. 

In conclusion, | would mention that illustrations of the pitch 
measuring machine in use at the Laboratory, of the diameter 
measuring machine, as made by Messrs. Taylor, Taylor and 
Hobson, and of an optical serew measuring machine of the miero- 
scope type, made by the Cambridge Scientific Instrument Com- 
pany, will be found in your issue of September 15th last, in 
connection with the ant on ** Limit Gauges,” read by Dr. R. 
T. Glazebrook, C.B., F.R. Director of the Laboratory, at the 
Newcastle meeting of the “Pritish Association for the Advance- 
ment of Science. There is a reference in the same paper to the 
optical projection method, which had then already been in use 
for some time for dealing with various profile gauges, but the 
original apparatus was so hurriedly constructed, and of so rough 
a character, that no illustration of it was at that time possible. 

i regret that extreme pressure of work has prevented my send- 





ing these notes sooner. 
J. KK. Sears, Jun., 
Principal Assistant, Metrology Division, 
National Physical Laboratory. 


Teddington, February Ist, 1917. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Balderton-street, Oxford-street. 
ORDERS 


.-Col. C. B, Clay, 


Headquarters : 


VB. 


Plateon Commander L. 


Commanding. 


C. Hughes Hal- 


For the Week by Lieut 


Officer for the Week. 
lett. 
Next for Duty.—Platoon Commander J. O, Cheadle. 


Monday, February 12th.—Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10, 
Signalling Class. Recruits’ Drill, 6.30 to 8. 

Wednesday, February 14th.--Instructional Class, — 6.15. 


Platoon Drill, Platoon No. 2. 
Thursday, February 15th. -Platoon Drill, Platoon Nos. 5 and 6, 


Ambulance Class by M.O., 6.30. 

Friday, February 16th. -Techuical for Platoon No. 10, 
Regency-street. Squad and Platoon Drill, No. 9 Signalling 
Class. Recruits’ Drill, 6.30 to 8.30. : 

Saturday, February: Vith-—Commanding Officer's Parade, 
2.45. Uniform. 

Sunday, February 18th.—Entrenching at Otford. Parade 


Victoria (South-Eastern and Chatham Railway Booking-oftice), 


8.45 a.m. Uniform, haversacks, water bottles. Mid-day rations 
to be carried. Railway vouchers will be provided. 
Musketry.—For all Companies see Notice at Headquarters. 


Note,—Unless otherwise indicated, all drills, &c., wiil take 
place at Headquarters. 
By order. 
MacLeop YEARSLEY, 


February 10th, 1917, Adjutant, 
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PROVENAAL SETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Wages Up Again. 


THe result of the return of the Midland Iron 
Trade Wages Board of selling prices for the two concluding 
months of last year is an increase in wages of 24 per cent., 
and this brings the rate to 17s. 6d. per ton for puddling, 
or more than 3s. a ton above the highest rate recorded 
during the boom in the seventies. The accountants’ 
return, which has been made known this week, shows that 
the net average selling price during November and Decem- 
ber was £14 13s. 8d., against £14 8s. 64d. in September and 
October last. The average of the various descriptions 
making up the return was: Bars, £14 8s. L}d. per ton ; 
angles and tees, £14 8s. 94d.;\ plates and = sheets, 
£16 Lds. 64d.; and hoops, stripes and miscellaneous sorts, 
£15 8s. 8fd. per ton. That the upward movement of 
values in the iron and steel market has not been arrested is 
made abundantly evident by this declaration. Seeing, 
too, that the absorption of output for national purposes 
was larger during the two months named than during 
September and October, it is clear that the rise in the price 
of uncontrolled iron and steel was to that extent more 
pronounced. Since maximum prices were fixed in the 
Staffordshire manufactured iron trade by the Ministry of 
Munitions last July wages have been advanced 17$ per 
vent., owing to the higher selling prices of those descrip- 
tions of material which do not come within the control. 
The make for November and December just ended 
amounted to 31,617 tons, compared with 32,235 tons in 
September and October. Bars were again by far the 
largest item in the return, the production of these alone 
being 22,726 tons, as against 22,907 tons in September 
and October. ‘The market being so largely controlled by the 
Government, selling values of iron this week get practically 
no advantage from the new addition to the costs of pro- 
duction, though a certain number of ironmasters cannot 
hope for any set-off, inasmuch as virtually all their output 
is subject to restricted prices. ‘The wages increase has 
therefore to be borne out of the masters’ own pockets. 


Finished Iron Conditions. 


Recent iron trade experiences have not proved 
encouraging to those who wish for relaxation of Govern- 
ment restrictions. For instance, it is understood here- 
abouts that the late deputation to the Ministry of Muni- 
tions, as to the restrictions on dealings in tin-plates, was 
met with practically a blank refusal of any important 
convession, though there was a little giving way respecting 
some minor points of material consumption for small 
hardware manufacture of a special sort. Manufactured 
ironmasters are so fully engaged that they cannot reason- 
ably undertake more orders. It is difficult to persuade 
customers that the mills and forges are compelled to set 
aside everything else to comply with the requirements of 
the Government, yet such is the case exactly. It often 
happens that new and imperative State demands are made 
upon them quite suddenly, involving delay in the fulfilment 
of all trade contracts. The bar mills are all very busy. 
‘There is no essential change in the position of this branch 
of the market. Makers of marked bars have very little 
material to dispose of when they have satisfied ofticial 
demands. The maximum of £15 10s., less 24 per cent., 
still applies. Merchant bars are sold well ahead up to the 
full capacity of the mills at the £13 15s. maximum. Nut 
and bolt qualities are in continuous request at late rates. 
The sheet trade is stagnant. Galvanised corrugated 
sheets of 24 gauge remain at £28 10s. maximum, and black 
sheets make £19 10s. A considerable amount of labour 
has been transferred from the sheet mills to other depart- 
ments of production. 


Steel Trade Busy. 


The demand for steel continues enormous. The 
plate mills are so fully employed on Admiralty and other 
preferential requirements that many offers of business in 
tank plates and boiler plates have to be turned down. 
Transactions with American houses are of small reer 
Small consignments of wire rods are obtainable at £25 
£26 Liverpool. This is exclusive of war risk, which ag a 
variable quantity, and is now transferred to buyers for 
them to make the best bargain they can. 


Forge and Foundry Pig Iron. 


Staffordshire pig iron makers are fortunate in 
heing largely independent of the market at date. A con- 
siderable proportion of the output has been sold. Onlya 
moderate amount of new business is being given out, and 
renewal of contracts does not absorb all the output. 
Customers who want odd lots have no trouble therefore in 
finding sellers. Derbyshire makes command the maxima. 
Some sales have been made on export account. Some 
pipe makers have good contracts in hand. Northampton- 
shire pig iron is still characterised by over-large supplies 
for the present compass of demand. Business in forge 
qualities rules inside the maximum rate. Smelters are 
anxious to keep up the turnover, and knowing this, buyers 
exact the uttermost concession. Under-selling in North 
Staffordshire foundry iron is not taken as a symptom of 
any fundamental weakness. South Staffordshire furnace 
owners quote full prices. They state that their only 
difficulty is to make deliveries fast enough. Maximum 
prices are :—Pig iron : South Staffordshire, common, 90s.; 
part-mine forge, 95s.; foundry, 97s. 6d.; all-mine forge, 
115s.; foundry, 120s.; warm-air forge, 145s.; foundry, 155s.; 
special quality (Lord Dudley’s cylinder), 167s. 6d.; cold- 
blast, 182s. 6d.; North Staffordshire, No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; basic, 97s. 6d.; Northampton- 
shire, No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2 foundry, 92s.: No. 1 foundry, 94s.; 
basic, 97s. 6d. Derbyshire, No. 4 forge, 90s.; No. 3 
foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 foundry, 
95s. 6d.; basic, 97s. 6d. In view of the fresh advance in 
wages to the blast-furnacemen over the next two months, 
arising out of the Midland Wages Bvard return this week, 


the disvontent with the present maximum schedules for 





pig. iron has increased. No organised effort, however, 
appears to have been made to approach the authorities on 
the subject. But for the fact that coke prices are also 
regulated, some movement of the kind would before this 
no doubt have taken place. 


Engineering Trades Activities. 


Night shifts are being put on at many establish- 
ments in the engineering trades to assist in the execution 
of Government contracts, where it has been previously 
considered impracticable to maintain them. The machine 
tool shops, too, are being called upon for an accelerated 
output, yet are required on the other hand to assist in 
staffing the new munitions factories with the necessary 
proportion of skilled mechanics. To reconcile these two 
conflicting claims further ** dilution ”’ of labour is necessary, 
and this is being effected mainly by the importation into 
Birmingham, and some of the surrounding district towns, 
of many more women and girls. Some of these have 
already had experience of factory life, or have received 
some preparatory lessons in handling the commoner types 
of machines, but not a few are novices who have every- 
thing to learn. Fortunately, generally speaking, they are 
found to possess quick intelligence, however, and are able 
to contribute appreciably to the increase of output after 
a few weeks’ practice. Now that the national equipment 
has been supplemented by scientifically organised factories 
in which special machinery has been installed for turning 
out armaments and war supplies of various descriptions, 
it is noticed in the Birmingham district that there is a 
perceptible slackening in the use that is being made of the 
resources of old factories and workshops which were for- 
merly utilised as an emergency measure. ‘The labour, 
and to some extent the plant, of these superseded estab- 
lishments, however, are now being applied at points where 
they can give a more effective return, 


Exyorts to Australia. 


Birmingham manufacturers who have business 
relations with Australia have learnt with some misgiving 
that a step has been taken which threatens serious inter- 
ruption of exports. ‘The Ministry of Munitions intimates 
that henceforth no application for priority certificates for 
the manufacture and export of goods to Australia will be 
entertained unless the application has been endorsed by the 
Director of Munitions at Melbourne. For some time 
certain of our exports to Australia, as, for instance, brass- 
foundry especially, have been subject to pretty severe 
restraints, and it was known that some such step as that 
now taken might be expected. But there was a clear 
indication that in such an event foreign competitors who 
had a keen eye on the Australian market would be put 
under the same restrictions. It is still hoped that this is 
being done, but the wording of the Ministry of Munitions 
notice has occasioned disquiet amongst manufacturers. 








LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets are quiet enough, and 
show practically no change, but a fresh topic of interest is 
introduced by the fact that in all probability America will 
be in the war before many weeks are past. What effect 
this may have upon the situation in the iron trade has been 
the subject of a good deal of talk, but it has been difticult 
to arrive at any very definite opinion. It may, perhaps, 
be assumed that as the United States will come in on our 
side, all our Government orders for material will be 
facilitated rather than hindered ; and hence the question 
is what will happen to the private side of the trade. It is, 
perhaps, fortunate, although the process has been trying 
in that we have been deprived of American supplies to a 
very considerable extent during the last six months; for 
had American material remained comparatively cheap up 
to the present time we could not have contemplated 
losing it with equanimity. In the early days of the war 
a considerable trade was done in American bolts and nuts, 
and American iron and steel makers started rather flaring 
advertisements on this side. One has heard nothing of 
bolts and nuts for a very long time, and it must be 
assumed that consumers here have learned to do without 
them. As for American semi-steel and wire rods, the 
prices have been so exorbitant of late that the trade has 
become almost impossible ; so that we shall not. lose much 
if the Americans have to keep all their spare semi-steel at 
home. Earlier in the war we imported a large quantity 
of general hardware from America, but, as our readers 
know, this trade was stopped by decree, so that there is 
nothing to lose in that direction. On the whole, opinion 
in this city inclines to the view that the entry of the 
United States into the Kuropean war will not have any 
immediate effect upon the iron and steel trades here ; but 
it may complicate the situation when we come to put 
things in order again after the war is ended. This, 
however, is another story, and need not now be discussed. 


Foundry Iron. 


The demand for foundry iron in this district 
remains steady, but as a rule the quantities being sold are 
small, though in the aggregate the sales mount up to a 
quite respectable quantity, and both selling agents and 
merchants here seem quite satisfied with what is being 
done. Very little forward business is, however, being 
negotiated or even thought of. Both consumers and 
producers are apparently agreed that this is not the time 
to buy much ahead of requirements. The prices paid for 
ordinary foun iron are the full maxima, with the 
exception of Staffordshire and Northamptonshire brands. 
The former is offered in competition with Derbyshire at 
97s. 6d. delivered, and for the latter a little more than the 
Derbyshire is asked, say 98s. to 98s. 3d. The actual 
maximum, delivered in Manchester, for this latter iron is 
98s. 8d. without any additions for merchant’s commission. 
Lincolnshire foundry iron was not quoted on the Exchange, 
but it is probable that there are still a few small lots about 
in merchants’ hands, for which 99s. 6d. could be charged. 
Of course, very few founders would pay 2s. more than 





Derbyshire price for Lincolnshire foundry, which in the 
good old times used to sell at 2s. less. 


Forge Pig. 

Only @ small business is being done in forge iron 
for this district, at the maximum price based upon 0s. 
on trucks ; but as none of this iron is pressed for sale, 
one may assume that it is selling well enough in tie 
Midland district. 


Semi-steel. 

There were no American billets being offered this 
week. One hears of all sorts of extravagant prices for 
wire rods, up to £30 per ton; and, in fact, a holder of a 
small lot for immediate delivery could probably get just 
as much as he had the conscience to insist upon. 


Scrap. 

The position in the market for scrap is much the 
Same as it was last week. Dealers are trying to push 
prices up on the plea of scarcity, and consumers are trying 
to hold out against the advance. The idea of scarcity is 
perhaps correct so far as the best qualities of heavy wrought 
scrap are concerned, but it may be doubted whether 
foundry scrap or steel scrap is particularly scarce. For 
the cast serap the quoted prices are 97s. 6d. to LO7s. Gd. net, 
delivered to buyers’ station according to quality ; but 
buyers will not pay the higher price, even for the best 
textile scrap. Wrought scrap is quoted at £6 15s. to £7 
delivered free to the forges, and there are buyers at £6 10s. 
With regard to ordinary heavy steel melting scrap, the 
object of dealers is to get the price up to the maxim, 
viz., 105s. on trucks in Lancashire, but so far they have 
not succeeded. Very little business is reported in this 
class of scrap; but when transactions take place they 
are probably based on LObs. and in some cases on LOUs, on 
trucks, 








Metals. 

The official quotation for strong sheet copper is 
now £168 per ton. There is no quotation here for mgots 
Apparently lead is now to be controlled more strictly, but 
there was & merchant quotation this week, viz., £37 for 
english pig. ‘Tin has been soaring again and, it is a little 
doubtful whether any prices given can be relied upon. 
Some could have been obtained on the Exchange at £210 
for English ingot. 


Manchester Ship Canal. 


The year’s traflie return for the above under 
taking which were published a few days ago are again 
highly satisfactory. The receipts for the year amount to 
£825,957, compared with £760,055 in L9L5, an increase 
of £65,902. The profits will be sufficient to pay for the 
second time to the Manchester Corporation the full 
dividend of 34 per cent on their capitalised interest 
arrears of £1,061,000, as well as interest. on the Corpora- 
tion’s loans and dividends equal to those paid last year 
on the ordinary and preference shares. 


Wages Arbitration Result. 


As a result of the arbitration on the application 
of the Association of Card and Blowing Koom Operatives 
for an advance of wages, the arbitrators, Messrs. W. W 
Mackenzie, Sir 'T. R. Ratcliffe Ellis and Mr. J. R. Clynes, 
have awarded the operatives an advance of LO) per 
cent. which is to be paid on and after February [1th next. 
The advance is to be regarded as war wages, and dependent. 
upon the existence of the abnormal conditions now pre 
vailing in consequence of the war. The award further 
provides that the standard piece price list rate of wages, 
with the above addition, shall continue during the period 
of the war, provided that either party may apply for an 
alteration in such wages as from August Ist, 1917, or any 
date subsequent thereto, by giving to the other party 
four weeks’ previous notice in writing of their intention 
to make such application, and also at any time after the 
expiration of not less than six calendar months following 
any determination or agreement upon such last-named 
application during the period of the war, should the war 
continue so long, the object being that either party shall! 
be entitled to have the standard piece price list rate of 
wages reviewed and altered by determination or agreement: 
at intervals of not less than six calendar months following 
the first review and determination after August Ist, 1917, 
but not otherwise. 


Barrow-in-Furness, Thursday. 
Hematites. 

There is a very active state of affairs to report 
in connection with the hematite pig iron trade of this 
district. Makers everywhere have their hands full of 
orders, and they are doing their best to overtake the big 
contracts they hold. More and more is required as new 
plant is got into motion in various parts of the country, 
the requirements of makers of munitions of war being very 
great, ‘There is, as yet, no variation to note in the number 
of furnaces in blast. Smelters want to be assured of « 
good supply of raw material, and also plenty of labour, 
before they can re-light their furnaces for which prepara- 
tions are going on. Prices are at the maximum rates with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special brands are at 140s. per ton f.o.t. 
There is nothing being done in warrant iron, which is at 
115s. per ton, net, cash, and the stores stand in the aggre- 
gate at 450 tons only. 


Iron Ore, 


Raieis of roi ore afe eaperiencuig & Very full 
demand for their ore, arid are doing thair best to maintain 
& good output. They are, like all other people connected 
with the iron trade, short of labour. Efforts, with more or 
less success, have been made in order to increase the 
nuimber of men at the mines, but many more are required 
before any extensive move can be made in the way of 
further developing existing mines and searching for new 
deposits. In both Furness and Cumberland these latter 
operations are being pressed forward. The demand for 
foreign ores is steady. 























Fes. 9, 1917 


THE ENGINEER 





141 








Steel. 


The steel trade, whilst presenting no new features 
that can be touched upon, is very active. The demand 
for semi-manufactured steel is very heavy on local as 
well as general home account, and the usual mills are 
turning great tonnages of metal. Billets for shell making 
and a variety of purposes are at £12 per ton. The steel 
foundries are full of work in the way of light and heavy 
castings for many uses. As regards the usual steel sorts 
they are still in the background, except when something 
in that line is required for Government purposes. Heavy 
sections of rails are at £10 17s. 6d. to £11 10s., light*rails 
at £14 to £14 10s., and heavy tram rails are at £14 per ton. 
Ship plates are at £11 10s., and boiler plates at £12 10s. 
per ton, but nothing is doing here as yet, the mills being 
off, 


Shipbuilding and Engineering. 


These trades are very busily employed in every 
department, and good outputs are being made of various 
specialities for the war. 


Fuel. 


There is a very strong demand for coal which is 
quoted at 25s. to 27s. 6d. per ton, delivered, for average 
steam sorts, and house coal is at 27s. 6d to 38s. per ton 
delivered. For coke the request is strong, and East Coast 
qualities are at 33s. to 35s. 6d. per ton. Lancashire cokes 
are at 31s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 
The Outlook. 


Last week I made reference to the important 
extensions now being pushed on with on the Sheffield- 
Rotherham boundary line in the interests of the steel 
industry. Since then I have been reminded of an equally 
enterprising scheme in hand still further east. From all 
accounts this will be on a very large scale and create a big 
increase in the output of both iron and steel. Indeed, 
everything now tends to show the confidence with which 
the Government, and the Ministry of Munitions particu- 
larly, may view future war requirements, however heavy 
they may prove to be. It is true consumers of hematite, 
which, of course, enters chiefly into munitions manufacture, 
would feel easier if some definite solution of the labour 
question could be found, on the West Coast especially, as 
this seems to be the only difficulty standing in the way of 
« tremendously augmented supply of mixed numbers, 
special and semi-special qualities of iron, but the assurance 
is given in official circles that that problem will be solved 
before long. When it has been, there are additional 
furnaces waiting to be lighted and ore supplies will be 
found plentiful. Deliveries of hematite from the East 
Coast seem much freer. There is no doubt that, taken all 
round, the organisation of the iron and steel industries is 
being rapidly perfected, and the whole weight of this 
advantage is being thrown into the scale in favour of war 
requirements. What the monthly output now totals 
compared with February of 1915 is one of the things that 
will probably not be known with accuracy until the war is 
over and past, but it must be very large indeed. In the 
centre of the east-end works extensions are still proceeding. 
The marvel is where and how fresh space is discovered. 
At one big works a new rolling mill has just been completed, 
or is just being completed, and will, I understand, save a 
lot of labour in the transport of material. 


Building Questions. 


Regarding the important iron and steel works 
extensions to which I referred as being “still further 
east,”’ it is understood that the new site includes provision 
of land for the erection of 400 or 500 houses to accommo- 
date the additional workers who will be required. That 
makes it perfectly plain that in this case, at any rate, the 
extensions are not relying upon the requirements of war, 
but are based upon an estimate of permanent trade 
conditions in days of peace. Exactly the same thing 
applies to the big scheme on the boundary line and to very 
many other building plans being carried out by steel 
concerns. It is, in fact, keenly anticipated that very 
great strides will be made by Sheffield as a steel centre. 
The old paths are already being departed from, old- 
fashioned ideas are crumbling away and the ruins of them 
are being removed from memory. There is a prevalent 
belief that Sheffield will figure more prominently in future 
as an engineering centre, as distinct from just a steel and 
steel product district. And no centre could be better 
placed for such a development. In the meantime the 
actual building operations are fraught with difficulties, 
chiefly arising from the determination of the military 
authorities to rope in as many men engaged in the trade 
as possible. This often, of course, means that work the 
Government desires to be done speedily is delayed. The 
ease for the builders was made very plain at a sitting of the 
Sheffield Tribunal the other day. It was pointed out that 
builders suffered through having big contracts at intervals, 
losing their men when one contract was finished and being 
unable to get them back for the next. It was stated that 
since September last, 270,000 employees in the building 
trade had joined the Forces and prior to that date the 
number of men that had left the trade for one reason and 
another, chiefly the Army and munitions, number 700,000. 
The suggestion of the Sheffield builders was that the men 
they now had between them should be retained and be 
transferred to different employers when one lot of work 
was concluded—a sort of labour exchange to themselves. 
Most of the work being undertaken was for the Government, 
and substituted labour was by no means proving a success. 
The builders’ case appeared to be a strong one, but the 
military representative carried his point, which was that 
where a substitute was found for a skilled man_ his 
efficiency would be ascertained before the general service 
man was removed, 


Colliery Problems. 
The same difficulty continues to perturb the 





minds of colliery workers. At the Council of the Yorkshire 
Miners’ Association at Barnsley on Saturday, the Home- 
office proposals with regard to “combing out” was 
considered. Pleasure was expressed that colliery 
recruiting courts and medical inspections were going to be 
taken away from colliery premises, and that surfacemen 
who had worked at the mines previous to August, 1915, 
had been granted two months’ extension before being 
called up for military service in cases whereJ[they were 
released for such service. ‘The feeling was that;surfacemen 
had been ‘“‘ combed out ” as much as possible if work at the 
mines was not to be interfered with. Jn two cases ballots 
were stated to be in operation as to whether men should 
be withdrawn from mines on account of wages disputes, 
but the Association’s desire was that every possible 
means should be taken to avoid any stoppage of output. 
Sectional conferences have been held in Sheffield with 
reference to Derbyshire surfacemen’s demands affecting 
10,000 workers and to negotiations pending with regard to 
the demands of South Yorkshire surfacemen for a minimum 
wage for mechanics, platelayers, &c. All these differences 
will, however, be made up all right there is little doubt, 
for both sides seem patriotically anxious to do nothing to 
hinder national requirements. 


How the Wage Bill Rises. 


Of course, wherever colliery wages advance the 
effect is felt in the iron and steel trades at once, and no 
amount of argument on the ground that the Government 
has fixed the price of coal will alter the fact. Those who 
experience it know there are still gaps to be found in every 
Act of Parliament. In addition, steel firms have their own 
special wage bill increases. Very little is heard of these 
things from the employers, but the men love to proclaim 
their victories. For instance, the officials of the Sheffield 
district of the National Amalgamated Union of Labour, 
which has a membership here of nearly 20,000, announce 
that during last year, as the result of fifty-eight wages 
disputes, the men had received a total increase in wages 
of £139,930. Of these fifty-eight disputes, fifteen occurred 
during the last quarter and resulted in an increase of wages 
to the extent of £33,819 for the quarter. During that 
period this union and the Sheffield and Barnsley section 
of the National Union of General Workers gained in 
compensation awards nearly £4000. The latter union, by 
the way, admits women workers to its membership, which 
now stands at about 30,000. Nowadays employers are 
very much in the hands of the unions, although, strange to 
say, the unions imagine sometimes that they are being 
exploited under cover of the War. Employers know 
the very grave nature of a dispute at a time like this, and 
go very far out of their way to prevent one, but it means 
that many of the smaller firms are not having the profitable 
period that some attribute to them. 


Round the Works. 


Very large quantities of steel are being produced 
here for the Allies, and for one in particular. Some of 
the armament people are doing a good deal in heavy steel 
plate. All kinds of tools are in strong demand, and_files 
and saws are very active, as are also shovels and picks. 
Wire manufacturers are as busy as they can be, and 
hydraulic presses are being made in considerable numbers. 
Mining machinery and implements and mercantile marine 
castings are in urgent request. The Government is in 
the market again with large orders for steel manufactures 
of various kinds. Tenders are asked for 40,000 turnscrews, 
about 42,000 pairs of tailors’ and laboratory scissors, 
80,000 hammers, over 4000 tinmen’s groovers and stakes, 
33,000 carpenters’ chisels and squares, 3000 gauges, and 
23,000 farriers’ buffers, stamps, &c. Oversea business 
continues to be booked, the latest orders including steel 
for Shanghai, Hong-Kong, Spain, Portugal, Natal, Santos, 
Havana, Genoa, Montreal, and Bilbao ; tools for Calcutta, 
Singapore, Natal, Vancouver, and Bilbao; files for 
Madras, Petrograd, and Bombay; cutlery for Demerara 
and Bahia; sheep shears for Calcutta; machetes for 
Coomassie, Winnebah, Sierra Leone, Sekondi, and 
Maranham ; saws for Lisbon ; knives for Sydney; cases 
of iron and forgings for Sydney ; electro-plate for Christ- 
church and Sydney ; machine knives for the Black River ; 
and hardware for Calcutta. Except for food and Govern- 
ment business, railway traffic is very congested, whole 
days passing without a ton of goods being handled in the 
interests of ordinary trade. 


Iron, Steel, and Coal. 


The market for all kinds of pig iron is strong, and 
makers generally appear to be sold well over the second 
quarter, the tendency of consumers to buy forward being 
rather pronounced. Users of hematite continue to take 
an optimistic view regarding increased supplies, but so 
far this appears to be more justified in the case of the 
East Coast than in that of the West. All round the 
consumption of hematite is rising. Steel for Government 
work is in very heavy demand and there seems a good 
market for all kinds of scrap. Steam coals are in a strong 
position under a continually advancing inland consumption. 
The shortage of wagons, however, still proves a hindrance 
to supplies, with the result that the open market suffers. 
Neutrals are not receiving a great deal, but a steady supply 
goes to the Allies. Values are firmly held. Nuts are in 
great request, and there is a good call for stacks of the 
better qualities. In house coal the demand far exceeds 
the supply, and the delays in traffic do not help matters. 
Best South Yorkshire steam hards quote 17s. 6d. to 18s.; 
Derbyshire, 16s. 9d to 17s.; second quality, 16s. 6d. to 
16s. 9d.; and cobbles, 16s. 6d. to 17s. In house coals, 
best Silkstone is quoted 18s. 6d. to 19s. 6d. per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE Cleveland pig iron trade presents no out- 
standing feature this week. There is no lack of iron for 
home consumption and merchants report a steady business 
with allocations coming forward freely. Already, indeed, 
some supplementary certificates are heing issued, so that 








consumers, who are only allowed to maintain small stocks, 


are able to cover all reasonable requirements. Scotch 
foundries, in addition to their allotments of the standard 
No. 3 quality, are also taking fair quantities of No. 4 
forge, which is plentiful, and which, it is stated, is not 
officially allocated. In the export trade licences are 
being granted more liberally. Traders regard the new 
German submarine policy with little apprehension, the 
general conviction being that the enemy has for a long 
time past been doing his utmost, and is hardly likely to 
be able to effect destructién on a much larger seale. The 
home price of No. 3, No. 4 foundry, and No. 4 forge 
is unchanged at 87s. 6d. with a 4s. premium for No. 1. 
The export prices varies from 95s. to upwards of 100s., 
97s. 6d. being an average quotation for No. 3. No. 4 
foundry is quoted at 96s. Sd., No. 4 forge 95s. 6d., and 
the No. 1 quality at 102s. 6d. 


Hematite Pig Iron. 


There has been no notable development in the 
hematite pig iron trade this week. The demand is 
continuously heavy and is likely to be even heavier with 
the progress in mercantile shipbuilding. The system of 
allocation is still strictly enforced, but consumers are able 
to obtain their quantities without difficulty. On the 
export side fair quantities are available, but licences are 
in a large measure withheld. The home maximum price 
remains unaltered at 122s. 6d. for East Coast mixed 
numbers. For export the quotations are also unchanged 
at around 137s. 6d. for France and 142s. 6d. for Italy. 


Iron-making Materials. 


There is little new in the foreign ore trade. All 
proposed business has to be first submitted to the Local 
Control Committee, while the chartering is arranged by 
the official broker in London. The coke position is 
somewhat easier, orders now being met rather more freely. 
Good medium furnace brands stand at 30s. 6d. delivered 
at the works. 


Manufactured Iron and Steel. 


Reports this week as to the state and progress of 
the manufactured iron and steel trades are very satis- 
factory, but the feature remains that the works are devoted 
wholly to war contracts and the output of shipbuilding 
material. During the past few months the producing 
power of the steel works has been steadily increased, and 
at least one new steel furnace has been put into operation 
this week. The demand for all classes of steel is greater 
than ever. On the export side it is interesting to note 
that the arrangement under which the priority branch of 
the Ministry of Munitions has been withholding certificates 
for certain descriptions of steel intended for India, unless 
supported by an Indian Government certificate, has been 
extended to other British countries overseas. The object 
of this, no doubt, is to control the speculative purchases 
by merchant houses in the Colonies and to make more 
material available for home p ses. Local priority 
committees are being established which will consider 
whether to grant a permit to accompany indents sent 
home through British merchant houses. Indents which 
are not supported by the local committee will not be able 
to rank for priority manufacture, and therefore will have 
to be placed, if at all, with establishments not under 
Government control. Even then where export licences 
from the War Trade Department are necessary a Ministry 
of Munitions priority number may be called for. There 
is little change in the position of manufactured iron. 
Everything is, of course, subordinate to Government 
requirements, and little or nothing in the way of 
ordinary business is passing through. The following are 
the home maximum quotations :—Steel ship plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.;; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d.; best bars, £15; double best bars, 
£15 12s. 6d.; treble best bars, £16; packing iron, £11; 
packing iron, tapered, £11 15s.; iron ship angles, 
£14 17s. 6d.; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel ship plates, jin. and upwards, £13 10s.; 
5/,,in., £13 15s.; fin., £14; */,,in., £16; }in., £18; steel 
sheets, singles, £20; steel sheets, doubles, £22; steel 
joists, £11 2s. 6d.; steel strip. £17; heavy sections of steel 
rails, £12, all less 24} per cent., except ship plates, angles 
and joists, packing iron and iron bars. 


Realised Prices in Manufactured Iron. 


The ascertainment of products and prices in 
manufactured iron in the North of England was made 
known this week by the secretaries to the Board of Con- 
ciliation and Arbitration. The return covers the two 
months ended December 3lst. The production for the 
two months is put at 7819 tons, and the net average selling 
price of rails, plates, bars and angles at £13 5s. 7.22d. per 
ton. It is declared that in accordance with the sliding 
scale arrangement there will be an advance of 6d. per ton 
on puddling, and 5 per cent. on all other forge and mill 
wages. 


The Coal Trade. 


The coal market has shown no improvement 
during the past week. The prices quoted are nominal 
for the most part, and subject to further discounting. 
In connection with the Swedish railways’ contract it is 
reported that orders for about 175,000 tons have been 
placed with merchants for Northumberland and Durham 
steams in lots of about 10,000 tons to 25,000 tons, at about 
28s. for Tyne primes, 3ls. for D.C.B.’s, and 29s. to 30s. 
for Durham steams, with other options at various and 
lower prices, according to the particular brand selected. 
The placing of this business has, of course, tended to 
improve the position of the Northumberland steam coal 
trade, and for the present D.C.B.’s remain at 30s. in first 
hands, with Tyne primes at 30s. at the pits, but possible 
in second hands at about 27s. 6d. to 28s. Secondary 
steams are in need of trade, and show a greater variation 
and range in prices, being conditional entirely by the 
colliery position. Small steams are in very poor demand, 
and supplies being very heavy the prices are weak for both 
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Unscreened steams for bunkers are 
weakening, and can be had at lower figures. The Durham 
market is easy and nominal throughout. Steams are 
perhaps the steadiest feature. Gas coals are easier, both 
for bests and seconds—the latter especially. The bunker 
market is very slack. The demand has fallen off very 
considerably, and any class can be done at shillings cheaper 
than about a year ago. The coke trade is on a rather 
easier basis. The coal exporters in this district have 
decided to form an association for the protection of their 
interests. Such an association will, it is thought, fill a 
very long-felt want. Hitherto there has been no combina- 
tion on the part of the coal exporters, and the individual 
exporter has always had to fight his battles unaided. 
Already numbers of the most influential coal-exporting 
firms in the North have intimated their intention to join 
the association, and a very strong organisation is con- 
tidently anticipated. Coal quotations are as follows :— 
Northumberlands : Best Blyth steams, 30s.; Blyth second 
steams, 22s. to 26s.; Tyne prime steams, 27s. 6d. to 30s.; 
Tyne prime seconds, 22s. to 26s.; unscreened bunkers, 17s. 
to 18s.; households, for home market, 21s.; for export, 30s.; 
Blyth best smalls, 18s. to 19s.; Tyne prime smalls, 19s. to 
20s.; second smalls, 16s. to 17s. Durhams: Steam (loco- 
motive), 27s. 6d. to 30s.; best gas, 25s. to 27s.; second gas, 
18s. to 19s.; special Wear gas, 30s. to 32s. 6d.; smithies, 
26s. to 27s. 6d.; ordinary bunkers, 17s. 6d. to 18s.; best 
bunkers, 20s.; superiors, 25s.; coking, unscreened, 18s. to 
19s.; coking, smalls, 17s. to 18s.; gas coke, 32s. to 33s.; 
blast furnace coke, 28s. at ovens fixed price ; foundry coke, 
42s. 6d. to 45s. 


bests and seconds. 
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SCOTLAND. 
(From our own Correspondent.) 


Wages. 

THe following ‘awards have been made by 
Mr. Cardie Sandeman, K.C., as arbitrator to members of 
the Workers’ Union, employed by engineers and boiler- 
makers in the Clyde district. Labourers to receive an 
advance necessary to give them an increase of 1 #d. an hour 
on pre-war wages as from August 4th, 1916. He further 
specifies that (a) headers, dressers, assemblers, and barrow- 
men are entitled to an increase of }d. per hour, making 
their rate 7$d. per hour ; (5) the tube benders are entitled 
to an increase of Id. per hour, making their rate 8}d. and 
%4d. per hour in the case of the principal benders ; (c) the 
joiner shop labourers an advance of }d. per hour, making 
74d. per hour; (d) the furnacemen and pressmen to 
receive an increase of ]d., making wages 8}d. and 83d. 
respectively. All increases to date from August 4th, 1916. 
Negotiations with the pitwood employers has resulted in 
an increase in wages of 3s. 6d. per week to men, 2s. 6d. to 
women, and Is. 6d. to boys and girls, as from January 6th, 
1917. This makes the wages of sawyers and saw-sharpers, 
43s. 2d.; drawers-off, 40s. 2d.; mill-loaders, mill cross- 
eutters, and tallymen, 39s. 6d.; labourers, 38s. 6d.; 
women, 2ls.; and boys and girls from 12s. upwards. 
The total increases since February, 1915, now amount to 
10s. to men, 6s. 6d. to women, and 4s. 6d. to boys and girls. 


Glasgow Tramways Finance. 


An interesting and remarkable state of affairs 
was revealed at the last meeting of the Glasgow Tramways 
Committee, when it was announced that the Tramways 
Department was now not only free from debt, but had 
a balance of £119,055. The magnitude of this feat will 
be realised when it is remembered that it was in 1901, 
only sixteen years ago, that the old horse-traction system 
was scrapped and the electric system proceeded with, 
involving a capital expenditure of £3,835,156. 


Pig Iron. 

Conditions in the Scotch pig iron trade are 
strong and steady. The output of hematite is quickly 
absorbed by the local steelworks, while ordinary qualities 
are in large request at the various ironworks. There is 
very little being done in the shipping department, as under 
the present conditions only the Allies are allowed to 
participate. Now and then a colonial licence for pig 
iron is granted, but only for No. 3 quality in most cases. 
Pig iron warrant stocks now amount to 4305 tons, as 
compared with 5338 tons at the end of 1916 and 116,098 
tons at the end of 1915. 


Quotations. 


Quotations are still unchanged, and Scotch 
makers’ iron prices are as ‘follows:—Monkland and 
Carnbroe, f.a.s. at Glasgow, Nos. 1, 125s.;. Nos. 3, 120s., 
yovan, No. 1, 122s. 6d.; No. 3, 120s.; Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; 
Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock 
at Ardrossan, No. 1, 130s.; No. 3, 125s.; Eglinton, at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 
126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron at Leith, 
Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Extreme activity is still the distinguishing 
feature of the iron and steel trades. Works everywhere 
are employed to their utmost capacity, and the production 
is going into consumption with increasing rapidity. At 
the steelworks there is a very large demand for plates and 
sectional material for the Clyde shipyards for the new 
steamers to be built on Government account, and the 
possibility of obtaining deliveries on ordinary account are 
now more remote than ever. Steel ship plates are quoted 
£14 12s. 6d.; boiler plates, £15 12s. 6d.; angles, £14 15s. 
and upwards, all per ton, net, for export. Black sheets 
are as busy as ever, the output being mostly devoted to 
war requirements, private business being done in very 
small quantities. The price is unchanged at £18 5s. to 
£18 10s. per ton, f.o.b. at Glasgow. The production of 
galvanised material is still entirely on Government 
account. In the malleable iron trade there is no cessation 
in the general activity. The output from the steel 
department is earmarked for War-office and Admiralty 
requirements, but a fair all-round turnover is being done 
in iron products. “‘ Crown” iron bars are quoted about 





£14 12s. 6d. to £14 15s. per ton, net, for export and mild 
steel bars about £17 per ton, for basic sizes. Engineers, 
and particularly structural engineers, have no lack of 
good orders. Shipbuilders, too, are heavily engaged, and 
the arrangements fecently formulated with regard to the 
production of new mercantile tonnage will provide 
employment for a considerable time to come. 


Coal. 


There is no material alteration in the Scotch coal 
trade. Markets continue quiet. The prohibition of the 
loading of Norwegian tonnage is still strictly adhered to. 
The increased limits of freight rates to North French and 
French and Italian Mediterranean ports is expected to 
stimulate business. The result, too, of the tenders for the 
Swedish State Railways is eagerly awaited. In the 
meantime, business in the West of Scotland is only 
comparatively satisfactory. Household sorts continue in 
large demand, owing to weather conditions. Ell coals are 
quoted f.o.b. at Glasgow, 19s. to 23s. 6d.; splint, 22s. to 
3ls.; navigation, 30s. to 3ls.; steams, 18s. to 24s.; treble 
nuts, 24s.; doubles, 22s.; singles, 20s. per ton. Fife 
collieries are doing a moderate business on local account, 
but otherwise the market is quiet. First-class screened 
navigations are quoted f.o.b. at Methil or Burntisland 
30s. to 33s.; first-class steams, 27s. to 27s. 6d.; third-class 
steams, 20s. per ton. Conditions in the Lothians are 
better. Export requirements have expanded, while local 
industries also account for a considerable proportion of 
the output. Admiralty orders are also numerous. Best 
steams are quoted f.o.b. at Leith 25s. 6d. to 26s.; secondary 
qualities, 24s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE past week has been one of unrelieved dullness 
on the commercial side of the coal trade, and the feeling is 
becoming pronounced that any improvement for some 
time to come may be only very spasmodic. The chief 
trouble is mainly in the disposal of small coals, for which 
there is next to no demand: Even the increase in the 
limitation rates of freight for neutral vessels has not had the 
desired effect. This was, as a matter of fact, rather 
expected. The only result so far has been that the increase 
in the limitation rates has been counter-balanced by an 
advance in the rates of freight for unscheduled ports. 
Gibraltar has now been fixed at 80s., as compared with 
55s. a fortnight or so ago, whilst Lisbon is firm at 77s. 6d. 
Coalowners are naturally rather concerned about the pre- 
sent state of matters, as their working costs are increasing. 
Pitwood is now commanding 65s. a ton, this commodity 
coming second in the list of their heaviest items of expen- 
diture. Work at the pits is irregular, and the prices 
obtainable on the coal market leave no appreciable 
margin of profit, and, in fact, in some cases do not pay. As 
regards the wages question, no application was put for- 
ward by the owners for a reduction in the general wage 
rate, although the average selling price for the quarter 
ending December 31st. entitled them to claim that the rate 
should be varied in their favour. The wage rate stands at 
55.83 per cent. above the standard of 1915. The audit 
of the coalowners’ books for last quarter showed that the 
average selling price of large and small coal had dropped 
between 4d. and 5d. per ton, and the owners decided to 
make application for a reduction in the wage rate by 
February Ist, but before doing so they communicated with 
the Board of Trade, and informed the authorities of their 
intention, at the same time pointing out that, if the Board 
of Trade desired, representatives of the coalowners would 
meet them. An interview took place, as a matter of fact, 
and the decision, which was subsequently conveyed in a 
letter to the owners’ secretary, stated that the Board of 
Trade was of opinion that, pending the result of the 
independent audit on cost of production, which the Board 
proposed to undertake, the application should be withheld. 
The owners therefore replied that it was only at the direct 
request of the Board of Trade that they refrained from 
making any application for a reduction, and that it was 
done entirely without prejudice to the position. 


Scientific Research. 


South Wales business men recognise the necessity 
of taking steps for preparing for future competition, and 
adopting a forward policy as regards scientific research. 
As a consequence a scheme is on foot for its development, 
and the provision of the funds required. Mr. Joseph Shaw, 
K.C., has sent out a circular summoning together the strong 
committee of influential business men which has been 
formed, in order to discuss the question of the general lines 
of co-ordination between the business and educational 
interests in South Wales in the direction of scientific 
research and technology. At the meeting to be held next 


-week the committee will receive representatives from the 


University College of South Wales and Monmouthshire, 
the Swansea Technical College, the Newport Techni-al 
School, the Cardiff Technical School, and the South 
Wales and Monmouthshire School of Mines. The com- 
mittee will also appoint representatives to give evidence 
on behalf of the business community of South Wales and 
Monmouthshire before the Royal Commission on Univer- 
sity Education in Wales, now sitting in London. 


Transport Workers. 


Last week end a meeting, under the auspices of 
the National Transport Workers’ Federation, was held at 
Cardiff, when the questions of facilitating transport and 
remuneration was discussed. The meeting took place 
primarily at the instance of the Port and Transit Execu- 
tive Committee, in order to emphasise the importance of 
utilising to the utmost capacity the tonnage of this country 
and the Allies. The position was fully realised by the 
workmen’s representatives, and they decided to take the 
necessary steps to convey to their members the paramount 
need for turning round the ships in the shortest possible 
time by working all available hours. They were, however, 
it was stated, fully alive to the fact that in the case of non- 
requisitioned tonnage, such sacrifices on their part would 





| add to the earning capacity of such tonnage, and they were 


requesting the Government authoritics to provide for 
adequate remuneration regarding relaxation of any 
rules or practices on their part. The men themselves 
would place no difficulties in the way of meeting the 
nation’s needs, but insisted on some form of monetary 
recompense. 


Comb-out of Miners. 


The Executive Council of the South Wales 
Miners’ Federation has this week had under consideration 
the report 0 its representatives who interviewed Sir Geo. 
Cave at the Home-oftice on the combing-out question, and 
the terms which have been agreed to with the authorities 
were explained. It has been decided that a conference of 
the whole coalfield should be called for the 13th inst. 
further to consider the situation. 


Current Business. 


The market has been conspicuous for the absence 
of current operations. In all departments it has been 
consistently dull, and while the collieries supplying leading 
Admiralty quality coals have only just been able to get, 
along, many others have been compelled to resort to 
temporary stoppages. Stocks of coals are very heavy, 
and the market, as a result, shows weakness for immediate 
loading, the concessions upon prices currently quoted 
being measured by the readiness with which buyers can 
take delivery. Ordinary ‘second Admiralty large are 
valued at about 26s. to 27s. These are also the quotations 
for best drys, while ordinary drys rule about 24s. to 25s. 
Monmouthshire coals have ruled weaker on the basis of 
25s. to 26s. for leading descriptions, the price of ordinary 
Easterns being about 23s. to 25s. Bituminous coals have 
been slow in demand, while the difficulty of dealing with 
the shipment of nuts, beans, and duff has cut down require- 
ments. Smalls have been a very dull section, the inferior 
descriptions particularly scarcely finding any sale. Best, 
bunkers have not been worth more than 17s., with second 
qualities 15s. to 16s., and cargo sorts from 10s. to 15s. 
Patent fuel is quoted at 34s. to 35s., but makers have been 
prepared to meet buyers at several shillings less for prompt 
business. Pitwood has been the firm spot, and prices have 
jumped 5s. in a week to 65s., which is obtainable for any 
description of this commodity. 

LATER. 

The coal market shows rather a tendency to further 
weakness. Tipping operations are retarded by the hard 
weather, coals being frozen in the wagons, and having to 
be dug out. Collieries therefore experience increased 
delay in getting empty wagons. In the Monmouthshire 
section Western Valleys have been sold at 24s. 6d., and 
the tone all round is easy. Patent fuel is worth no more 
than 30s. to 32s. 6d., and coke is more easily obtainable, 
but pitwood commands 65s. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 26s. to 27s.; ordinaries, 


25s. to 26s.; best drys, 26s. to 27s.; ordinary drys, 24s. to 
25s.: best bunker smalls, 16s. 6d. to 17s.; best ordinaries, 
15s. 6d. to 16s. 6d.; cargo smalls, 12s. to 15s.; inferiors, 
10s. to 12s.; best Monmouthshire Black Vein large, 25s. to 


26s.; ordinary Western Valleys, 25s. to 26s.; best Eastern 
Valleys, 25s. to 26s.; second Eastern Valleys, 23s. to 25s. 


Bituminous coal : Best: households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 
26s. to 27s.; smalls, 18s. to 20s.; No. 2 Rhondda large, 23s. 
to 24s.; through, 19s. to 20s.; smalls, 15s. to 16s.; patent 
fuel, 34s. to 35s. Coke: Special foundry, 62s. 6d. to 65s.; 
good foundry, 57s. 6d. to 62s. 6d.; furnace, 50s. to 55s.; 
Pitwood, ex ship, HDs. 





Newport. 

Operations have been distinctly slow during the 
past week. Stocks being heavy, work at the collieries 
has been seriously hampered. Values are easy for spot 
loading, which is the only position for which sales of small 
parcels are being effected. Approximate quotations.—Steaimn 
coal: Best Newport Black Vein large, 25s. to 269.; Western 
Valleys, 25s. to 26s.; best Eastern Valleys, 25s. to 26s.; 
other sorts, 23s. to 25s.; best smalls, 16s. to 17s.; seconds, 
lls. to 15s. Bituminous coals: Best house, 25s. 


6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 34s. to 
35s.; pitwood, ex ship, 65s. 









Swansea. ' 
The market in anthracite coal kas been very 
restricted, as in the steam coal trade. Stanrling supplies 
of coal being excessive, values are weak. “Ayj'proximate 
prices.—Anthracite : Best malting large, 28s. to 30s.; 
second malting large, 26s. to 27s.; Big Vein, large, 22s. to 
24s.; Red Vein large, 21s. to 24s.; machine made cobbles, 
34s. to 36s.; French nuts, 34s. to 36s.; stove nuts, 33s. to 
35s.; beans, 23s. 6d. to 24s. 6d.; machine made large peas, 
20s. to 22s.; rubbly culm, 9s. 6d. to 10s. 6d.; duff, 6s. 6d. 
to 7s. Steam coal: Best large, 27s. to 28s.; seconds, 25s. 
to 26s.; bunkers, 18s. to 22s.; smalls, 11s. to 15s. Bitu- 
minous coal: No. 3 Rhondda large, 28s. to 30s.; through 
and through, 23s. to 25s.; smalls, 18s. to 20s. Patent fuel, 


25s. 
33s. to 34s. 


Tin-plates, &c. 


Work is generally good in the local iron and steel 
trades, though the tin-plate trade is quiet,-and practically 
unchanged from a week ago. The demand is fairly active, 
but makers are not disposed to accept obligations ahead. 
Values, though nominal, are likely to advance. The 
prices for 14 20 112 sheets under Class A certificates 
are still about 27s. 6d. to 28s. 6d. Quotations : Block tin, 
£202 10s. per ton cash ; £203 1%. per ton three months : 
copper, £136 per ton cash ; £132 per ton three months : 
Lead: English, £32 5s. per ton; Spanish, £30 10s. per ton 








Roya InstrrutTion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 5th 
inst., the Duke of Northumberland, K.G., President, in the 
chair. E. Arthur Ashcroft, T. Radford Thomson, and Charles 
F. Cross were elected members. 
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LOCOMOTIVE ENGINES. 


Tue Minister of Munitions, in exercise of the powers conferred 
upon him by the Defence of the Realm (€ nsolidation) Act, 
1914, the Defence of the Realm (Amendment) No. 2 Act, 1915, 
the Defence of the Realm (Consolidation) Regulations, 1914, 
the Munitions of War Acts, 1915 and 1916, and all other powers 
thereunto enabling him, hereby orders that all persons (other 
than railway companies) owning or having in their possession 
or under their control any steam or petrol locomotive engine 
or engines in Great Britain, shall within ten days from the date 
hereof send in to the Deputy Director-General of Railway 
Material Licences, Ministry of Munitions, Whitehall-place, 
London, S.W., returns containing the following particulars with 
regard to such engine or engines : 

(a) ‘Type of locomotive. 

(b) Steam or petrol driven. 

(c) Name or number of locomotive. 

(d) Owner’s name and address. 

(e) Maker of locomotive. 

(f) Date on which locomotive was built. 

(g) Gauge of railway. 

(h) Maximum height—feet, inches——and width 
-—of locomotive. 

(¢) Work—if any—on which locomotive employed. 

{j) Weight and general description. 

And to make any such further returns concerning any such 
engine or engines as may hereafter be required by the Deputy 
Director-General of Railway Material Licences. 





feet, inches 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue JUNIOR INSTITUTION OF ENGINEERS.—-39, Victoria-street» 
Westminster, 8S.W. ‘‘‘ Transport and Distribution of Petroleum 
Products,” by Mr. E. H. Wormes. 8 p.m. 

Puystcar Soctery or Lonpon,—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. The follow- 
ing papers will be read :—-(1) ‘“‘ A Special Test on the Gravita- 
tion Temperature Effect,” by P. E. Shaw, B.A.; (2) ‘‘ Note on 
the Calculation of the Cofficient of Diffusion of a Salt at a Definite 
Concentration,” by A. Griffiths, D.Se. 5 p.m. 


SATURDAY, FEBRUARY 1l0ru. 

Tae Ceramic Socrery.—Central Schools of Science and Tech- 
nology. Paper on ‘‘ Acid and Basic Furnace Lining.” 7 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Paper by Mr. 
Alfred Saxon, M.I. Mech. E., on “‘ The Bearing of Research 
Work on Practical Mechanical Engineering.”’ 6.30 p.m. 

‘THe Norra or ENGLAND INstTITUTE OF MINING AND MECHA- 
NIcAL ENGINEERS.—Wood Memorial Hall, Neweastle-upon-Tyne. 
General meeting. Papers to be open for discussion: ‘‘ The 
Absorption of Oxygen by Coal,’’/Parts VITI. and 1X., by Mr. I. M. 
Winmill, and ‘“‘ The Economical Production and Utilisation of 
Power at Collieries,”” by Mr. F. F. Mairet. The following paper 
will be read or taken as read : ‘‘ Further Notes on Safety Lamps,” 
by Mr. Simon Tate. 2 p.m. 

MONDAY, {FEBRUARY 12T#. 





‘l'une Evecrro-Harmontic Socrety.—The Holborn Restaurant 
in the Venetian Chamber. Concert. (Ladies’ Night.) 6.15. 
Royat Socrery or Arrs.—John-street, Adelphi, London, 
W.C, Cantor Lecture (IIT.): “* The History of Town Planning 
and Civie Architecture,’ by Professor A. Beresford Pite. 4.30 p.m. 


TUESDAY, FEBRUARY 
‘Tue IxstiretTion or EvecrricaL ENGINEERS : MANCHESTER 
LocaL SecTion. Engineers’ Club, 17, Albert-square.  * 
queney Changers,” by Mr. KR. Townend. 7 p.m. 
THE InstiruTiON OF HEATING AND VENTILATING ENGINEERS. 
Holborn Restaurant (Duke’s Salon), London, W.C. Annua; 
general meeting. Vaper, “‘ Standard Methods of Testing,’: 
No. I., by Mr. A. H. Barker. Discussion to follow. 5.30 p.m 


137TH. 


Fre- 


WEDNESDAY, FEBRUARY lira. 


Tar INstirvTion OF AUTOMOBILE ENGINEERS.—Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. Paper on 


“ Hydraulic Transmission,” by Mr. F. L. Martineau. 8 p.m. 
THe Association OF ENGINEERS-IN-CHARGE. St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper on ‘* Galvanis- 
ing,’ by Mr. W. E. Sharples. 8 p.m. 
THURSDAY, FEBRUARY 15rua. 
INSTITUTE OF MINING AND METALLURGY.—Rooms of the 
Geological Society, Burlington House, Piccadilly, W. The 


following papers will be discussed :—‘* The Wet Assay of Tin 
Concentrate,’ by H. W. Hutchin, and ‘* Hydraulic Vin Mining 
in Swaziland,” by Mr. J. Jervis Garrard. 5.30 p.m. 


FRIDAY, FEBRUARY lé6rx. 


Roya Institution oF GREAT Britarn.—-Albemarle-street* 
Piceadilly, W. Friday Evening Discourse. Subject, ‘‘ Authors’ 
Dedications in the Seventeenth Century,” by Rev. H. Hensley 
Henson. 5.39 p.tn. 

Tae Institution or Execrricat ENGINEERS: ScorTrTisH 
LocaL .10N —207, Bath-street, Glasgow. Eighth Kelvin 
Lecture : ‘Some Aspects of Lord Kelvin’s Life and Work,” by 
Dr. A. Russeil. 7.30 p.m. 

WEDNESDAY, FEBRUARY 2Isr. 

Tue INsTITUTION OF ELECTRICAL ENGINEERS : 
Locat Sxction.—University, Edmund-street, 
Discussion on ‘‘ Fuel Economy.” 7 p.m. 

Tue INstiTuTION OF ELECTRICAL ENGINEERS: YORKSHIRE 
Locat Srcrion.—-Philosophical Hall, Leeds. ‘‘ Some Points 
in connection with Engineering Specifications,’ by Mr. J. Shep- 
herd. 7 p.m. 


BIRMINGHAM 
Birmingham. 








“THe TRAINING AND[WORK OF THE CHEMICAL ENGINEER.” 

-A general discussion on ‘‘ The Training and Work of the 
Chemical Engineer” will be held by the Faraday Society on 
Tuesday, March 6th, 1917, at 8 p.m., in the rooms of the 
Chemical Society, Burlington House, W. Sir Robert Hadfield, 
¥.R.S., President of the Society, will preside over the discussion, 
which will be opened by Sir George Beilby, F.R.S. Professor F. 
G. Donnan, F.R.S., will read a paper on ‘ The Training of the 
Chemical Student for Work in the Factory.’ Mr. Charles R. 
Darling will read a paper on ‘‘ The Training of the Works Chemist 
in Physies,” and Mr. W. R. Cooper will read a paper entitled 
‘A Plea for the Forgotten Factor in Chemical Training.” ‘The 
following have signified their intention of contributing to the 
discussion :—-Mr. G. S. Albright, Dr. E. F. Armstrong, Dr. 
Charles Carpenter, Dr. Dugald Clerk, F.R.S., Professor E. G. 
Coker, F.R.S., Mr. S. Z. de Ferranti, Mr. A. P. M. Fleming, Mr. 
K. Hatschek, Professor G. G. Henderson, Professor A. K. Hunt- 
ington, Mr. H, A. Kent, Mr. W. McNab, Dr. R. Messel, F.R.S., 
Nir Gerard Muntz, Bart., Dr. F. M. Perkin, Mr. K, B. Quinan, 
Mr. W. Gathorne Young, and others. . 





BRITISH PATENT SPECIFICATIONS. 





When an ¢ is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 





INTERNAL COMBUSTION ENGINES. 


102,606 (11,691 of 1916). December 6th, 1915.--Macneto 
IGNITION APPARATUS, Société de Paris et du Rhone, 11 Rue 
Auber, Paris. wn 

This is an arrangement whereby two sparking plugs in one 
cylinder may be caused to produce sparks at precisely the same 
moment. To achieve this purpose the primary circuits of the 
two magnetos are connected in such a way that the two primary 
windings and their interrupters are both branched in parallel. 

Fig. 1 is a diagram of the connections and Figs. 2 to 5 show 

different positions of the rotary switch by means of which 

either or both of the magnetos are put into or out of circuit. 

When the switch A is in the position indicated in Fig. 1, the two 

magnetos are coupled in such a way as to ensure simultaneous 

ignition at both sparking plugs of the cylinders. In Fig. 2 the 
two magnetos are uncoupled, and can work independently. In 
the position shown in Fig. 3 the left-hand magneto has its 
primary winding short-circuited to earth, the right-hand magneto 
alone effecting the ignition of the sparking plugs. In Fig. 4 the 
primary of the right-hand magneto is short-circuited, while the 
left-hand magneto feeds the sparking plugs. In Fig. 5, both 
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magnetos have their primaries short-circuited to earth. On 
referring back to Fig. 1, and considering the position correspond- 
ing to normal working of the arrangement according to the 
invention, it may be observed that the ignition is effected at 
exactly the same moment by the two sparking plugs placed in 
the same cylinder, for, even if a slight angular displacement 
exists in the position of the contacts, the interrupter actuating 
the first has no useful effect, the primary windings being short- 
cireuited by the other interrupter, which is still closed, and it is 
only the opening of this second interrupter which will bring 
about the simultaneous action of the two magnetos. The 
simultaneous production of sparks at the two sparking plugs will 
still be ensured, even if one of the interrupters is impaired, for 
in this case it simply remains open, while the other one produces 
the two sparks as before.—January 11th, 1917. 


102,388 (231 of 1916). January 6th, 1916.—-PaRAFFIN 
Vaporisers, William Augustus Hall, 7, Gracechurch-street, 
London, E.C. 

In this invention a portion of the fuel supply pipe is arranged 
as a coil surrounding the exhaust pipe of the engine and is 
housed in a chamber packed with a fusible salt or alloy having 
a high specific heat, and the latent heat of liquefaction is utilised 
as a medium of heat accumulation and distribution. The 
material liquefied by the hot cylinder exhaust gases stores up 
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heat for a long period, transferring such heat to the fuel for 
several hours, and maintaining it at an approximately uniform 
temperature and uniform vapour tension regardless of the 
variation of the temperature of the walls of the container due 
to the varying amount and temperature of the exhaust. Fig. 1 
is a longitudinal section of the vaporiser and Fig. 2 a diagram 
showing a thermal storage system according to the present 
invention. As shown, around the exhaust pipe A of the engine 
is coiled a portion of the fuel supply pipe B leading from the fuel 
reservoir C to the carburetter D, The convolutions of the | 





pipe B are surrounded by a chamber E, the space between which 
and the coiled pipe is packed with the fusible salt or alloy. The 
chamber E is preferably insulated by an envelope of asbestos or 
other heat-insulating material. The temperature of the fuel 
may be raised for starting purposes by an electrical heater F 
heated by a coil G in circuit with a battery H.—January 4th, 
1917. y 


TELEGRAPHS AND TELEPHONES. 


13,750. “September 27th, 1915.—Renays Yor ELxEcrric 
Currents, William M. Mordey, 82, Victoria-street, West- 
minster. 

Thisas an-itpproved relay of the dynamo type and is intended 
for augmenting the effect of small electric currents, the relay 
being made as a direct current dynamo with a commutator 
having a large number of parts connected to the relayed circuit 
by brushes and a field winding excited by the small currents. 
It is so constructed that the iron is of such mass as can be 
worked at very low magnetic induction, so low as to be very 
near the non-hysterisis range of the material and so that the 
conductors are of very large cross sections for the currents they 
have to carry and of very low resistance. In this way it is 
claimed of the very small amount of electric energy received 
from a cable or other source the proportion wasted is very 
small. The arrangement is shown in the drawing. A is a 
distributed or face winding on the field magnet B, and C is the 
commutator with armature D and brushes E. The received 
currents from the cable, or F, or other source, are caused to 
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traverse the face winding A which acts as the field or exciting 
winding. In this form of relay the received currents pass 
—— the face winding A between points G and G arranged 
at right angles, or approximately so, to the armature brushes. 
The armature, which is connected through its commutator and 
the brushes with the local or other relayed circuit H, is driven 
at a high and constant speed, for example by an electric motor. 
Under,these conditions the armature takes mechanical energy 
from the electric motor and under the induction of the varying 
magnetic field produced by the received currents, generates 
varying currents which in their variations reproduce those 
received from the line. These generated currents traverse the 
local or other relayed circuit, the amount of energy so supplied 
to such circuit being greater than the received energy in any 
proporton of which the arrangement may be capable.— 
December 27th, 1916. 


103,004 (599 of 1916). Wiretess Tetecrapny, Cyril Frank 
Elwell, 18, Catheart-road, South Kensington, and another. 
The object of this invention is to eliminate or greatly reduce 
the effect of atmospherics. The circuit is provided with two 
electro-magnetically coupled coils interposed between the 
receiver and the antenna and between the receiver and earth. 
The secondary or earth coil and 
the coupling between the two 
eliminator coils may both be 
variable for tuning purposes. 
The aerial is connected to earth 
through an inductance coil to 
a variable point of which the 
receiver is connected, so that 
atmospherics are trapped both 
at the inductance coil and at 
the coupled coils. A is the 
aerial, B the inductance coil, 
© the receiver, D and E the 
primary and secondary elimi- 
nator coils. The inductance 
coil D may be connected to the 
aerial A at or near one end and 
to earth at or near the other 
end, while the receiverC through 
the primary D taps the coil 5 
at a variable intermediate point. 
The coil may be provided with 
a number of plug holes tapping 
the coil at equidistant intervals 
and receiving plugs belonging 
respectively to the. aerial, the 
receiver and earth. «The con- 
nections are such that the sec- 
tion of the inductance  ooil 
between the aerial and receiver, 
together with}the temainder of 
the receiving circuit, reinforces 
waves of the length to be re- 
ceived while the irregular 
oscillations due to atmo- 
spherics escape to earth. The eliminator D E serves, as a 
trap for the part of the irregular oscillations which pass the 
inductance coil, these oscillations on passing through the primary 
D setting up oscillations in the secondary E which pass direct 
to earth, leaving the receiver, which has much greater inductance 
than the coils D E, practically unaffected. By varying the 
coupling of the coils D E, sharp tuning can be obtained and the 
signalling oscillations amplified while other periods are 
dispersed.— January 11th, 1917. 


N? 103,004 











ORDNANCE AND ARMOUR. 


14,185. October 7th, 1915.—FiasH ABSORBERS, Harry Robert 
Northover, 217, Graham-avenue, Winnepeg, Canada. 

This invention consists in an attachment for the barrel of a 
machine gun for obscuring the flash of the discharge. The 
absorber is shown in the illustrations Figs. 1, 2 and 3. It 
comprises a tubular deflecting chamber A that is connected to 
the muzzle end of, and practically forms an extension of, the 
barrel of a machine gun, and is so constructed internally that 
whilst providing for the unimpeded passage of bullets, it diverts 
the powder gases downwardly through openings into a second 
and much larger expansion chamber B, wherein the combustion 
of the unburnt gases is completed. This expansion chamber is 
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located entirely below the line of sight, and its bottom or under 
portion is formed with a system of gas vents or gas outlets which 
are completely covered by an external screen C or hood whose 
outlets into the atmosphere are so disposed as to reduce to an 
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absolute minimum the possibility of the flash, created by the 
firing of the gun or by the burning of the powder gases, being 
observed.—January 4th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


17,967. December 23rd, 1915._-HypRav Lic CuTTING MACHINE, 
Achille Pecard-Chauveau, Ambroise (Indre et Loire) France. 
This invention relates to a device for cutting steel bars, with 
large output, comprising a hydraulic press, the piston A of which 
is provided with a blade B co-operating with another blade C 
arranged in the cap or breech of the cylinder, so that during the 
first stroke of the press two comparatively deep cuts are made 
in a plane transversely of the axis of the bar introduced into the 
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press, while, in the second stroke of the press, the upper blade 

having been withdrawn, the lower one forces the bar strongly 

against two lateral stops, which results in its breaking in the 
plane of the cuts made by the blades, to a length determined by 
an elastic buffer, against which the ends of the bar strikes. 

Figs. 1 and 2 are vertical sections of the apparatus.— December 

27th, 1916. 

102,985 (168 of 1916). January 5th, 1916.—Macurve For 
GrinpinG Grass, Conrad Beck, 68, Cornhill, London, and 
another. 

This is described as a new form of machine for grinding the 
edges of glass plates, lenses, or prisms. It consists of a revolving 
abrasive wheel A, which may be made of carborundum, stone, 
or other abrasive material, the wheel being brought into contact 
with the edge of the glass B which is to be ground. This wheel, 
in addition to being revolved, is given a lateral motion parallel 
to the axis on which it revolves to distribute evenly the wear. 
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The lens or prisms to be ground is attached by any convenien’ 
means C to a holder, the holder being attached to the frame of the 
machine which carries the revolving abrasive wheel by means of 
slides D and cams K of a particular nature, so that the lens or 
prism may be approached to the edge of the abrasive wheel at a 
given speed, and to a given extent, after which it is automatically 
removed.—January 5th, 1917. 


102,916 (14,599 of 1916). October 13th 1916.—Rap1aL Borine 
AND Dritiine Macrines, John Anderson, 28, Castle-square, 
Newcastle-on-Tyne. 

This invention is for an improved construction of standard 
and radial arm _for machines for the manufacture of munition 





and other boxes. The standard comprises two tubular pillars A, 
within which the driving shaft C rotates. ‘These pillars have 
sleeves K capable of axial adjustment carrying a disc E to which 
is connected, by a central pivot, a second dise G carrying the 
radial arm D, in which is mounted the shaft N to transmit the 
rotary motion of the driving shaft. An extension R, pivoted to 
the radial arm, also carries a shaft S which is driven by bevel 
gearing from the shaft of the radial arm and transmits motion to 
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the tool. Fig. 1 is a sectional elevation of the arrangement ; 
Fig. 2 a plan, and Fig. 3 a transverse section through the radial 
arm, and it will be seen that the shaft X is capable of the follow- 
ing adjustments :—It can be swung in a horizontal plane about 
the axis S; it can be angularly adjusted in the vertical plane 
about the axis of the shaft N ; it can be swung in a horizontal 
plane about the axis of the shaft C : and it can be raised and 
lowered on the pillars A. January 4th, 1917, 


MOTOR CARS AND ROAD TRAFFIC. 


102,820 (226 of 1916). January 6th, 1916.--GoVERNOR FOR 
Motor Cars, Richard Alexander Duncan, 46, Franklin- 
street, Adelaide, Australia. 

This is a governor mechanism for preventing excessive speed 
of motor vehicles, and comprises a centrifugal apparatus B, 
mounted on the shaft A, which is driven by any suitable means 
and is enclosed in a box. When a predetermined speed is 
exceeded the outward movement of the governor balls operate 
on a shaft F, and causes it to break contact with the arm K, 
which is fulerumed at M, and by the other mechanism shown 
short-circuits the magneto apparatus. Describing the operation 
more fully, when the car is in motion the flanged sleeve D will 
approach the arm F, and as the speed increases will finally come 
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into contact with, and will increase its traverse, carrying the arm 
with it until finally it passes beyond the end of the pivoted arm 
K, and thus allows the spring L to press the arm K on the pin W, 
The insulated wire V is connected to the magneto in such a way 
that, upon contact being made between the pin W and the arm 
K, the magneto is short-circuited, thus cutting off the current 
from the spark plug and causing the engine to cease running. 
To reset the appliance a small rod is used to push through the 
opening N in the case. This rod presses against the spring U 
which presses against the end of the arm K, thus raising the 
opposite end of the arm clear of the portion F. When this has 
been done—the engine having meanwhile stopped running—the 
spring I draws the arm F against the contact point J, and 
enables the end of the arm K to come to rest upon the arm F, 
thus enabling the engine to be restarted.— January “th, 1917. 


TRANSMISSION OF POWER. 


102,824 (250 of 1916). January 6th, 1916.—FusEes ror 
Execrric Circuits, Alf Schaanning, 97, Northumberland- 
road, Manchester, and another. 

The central portion of the device consists of a bobbin-shaped 
porcelain insulator A with cylindrical projecting ends B. The 
metal parts C are provided with semi-circular portions D, to 
which caps E are secured by bolts so as to grip the cylindrical 
portions of the insulator. The arcing horns F are secured in 
sockets G in the metal parts C, and are maintained in the same 
vertical plane by fins H projecting from the parts C. The fuse 
wire J has its ends secured to the metal parts by screws and nuts, 
and is wrapped round the arcing horns F as indicated, so as to 
span the arc gap at its narrowest part. The metal parts C are 
provided with hollow conical portions or cups K, which engage 
with the L-shaped rods, which are clamped between the two 
halves of caps M mounted on the insulators N. ‘The rods O form 





the terminals of the fuse device and the circuit to be protected 
may be connected to the ends thereof in any suitable manner. 
The hollow conical portions P are provided with downward 
extensions Q which form V-shaped notches, so that when the 
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device is to be placed in position the extensions will engage 
with the horizontal parts O and cause the insides of the cones to 
engage with the points of the upstanding rods.—.January 4th, 
1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tuk ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18, and on 
each of the remainder £11 have been paid in renewal fees. 


No. 9464/11.—Cycles ; back-pedalling brake arrangements. 
In order to lock the brake bearing cone of the back-pedalling 
brakes of cycle hubs, the usual forked ends of the chain stays 
are provided on one side with a longitudinal projection to 
engage a corresponding recess in the cone and on the other side 
with a longitudinal recess to receive a corresponding projection 
on the outside washer. ‘The forked end may have a projection 
to engage the washer, and a recess for the reception of a pro- 
jection on the bearing cone. Schlick, O., Berlin. Dated 
April 19th, 1910. 

No. 9831/11.—Artificial metal-foil. Relates to composition 
metal foils consisting of a metal powder in a varnish or other 
vehicle, and particularly to means for producing an opaque foil 
that shall also be weatherproof. Oeser, E., Berlin. 


No. 9845/11.—Filtering air. In air filters of the type com- 
prising a bag with a beaded edge which is nipped between a 
frame and an insertion piece, several such filters are inserted in 
a single frame and held in place by the devices described 
Moller, Ges. K. and T., Germany. Dated April 23rd, 1910. 

No. 9942/11.—Coin freed apparatus; electricity and gas, 
supplying by meter; price changing mechanism. The cost 
per unit is automatically changed after the insertion of a pre- 
determined number of coins. Allgemeine Elektricitats Ges., 
Berlin. Dated April 23rd, 1910. 

No. 9944/11.—Galvanie batteries; electrodes for alkaline 
accumulators consist of poorly conductive active material 
without conductive additions pasted into metal gauze, which 
may have 300 meshes per sq. em. Porscke, H. P. R. L., and 
Achenbach J. A. E., Germany. Dated April 27th, 1910. 

No, 9945/11.—Galvanie batteries; electrodes for alkaline 
accumulators. A cake composed of a fine metal fabric having 
active material pasted into the interstices as described in 
specification 9944/11 is pressed into a perforated metal container. 
Porsecke, H. P. R. L., and Achenbach, J. A. E., Germany. 
Dated May 9th, 1910. 

No. 9946/11.—Galvanic batteries; electrodes for alkaline 
secondary batteries. A sheet of fine metal fabric with active 
material pasted into the interstices as described in specification 
9944/11, is folded into a zig-zag and pressed to form a block 
which is then foreed into a conducting frame. Porscke, 
H. P. R. L., and Achenbach, J. A. E., Germany. Dated May 
9th, 1910. 

No. 9990/11.—Ammunition ; projectile fuses. Relates to 
clockwork time fuses provided with a setting dise connected to 
the graduated head by a clutch, which becomes disengaged on 
the discharge of the projectile. Krupp Akt.-Ges., F., Germany. 
Dated May 25th, 1910. 

No. 10,056/11.—Electricity, measuring. Thermal current 
meters; temperature errors, compensating for. A hot wire 
instrument for high frequency currents has a number of short 
wires or ribbons clamped across two large blocks of heat- 
conductive material, such as iron, which are firmly mounted on 
a base plate and are directly connected to the conductors. 
Hartmann and Braun Akt.-Ges., Germany. Dated June 3rd, 
1910. 

No. 10,145/11.—Steam engines ; arrangements and disposition 
of valves ; slide valves. Steam is admitted to the cylinder after 
cut-off at the main ports by longer auxiliary ports, which are 
controlled by the same gear as the main ports, and communicate 
with ports in the cylinder covered by the piston at the end of 
the strokes. Ibach, R., Germany. 








Tue Tron and Steet Institvte.—The annual and autumn 
meetings of the Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, 8.W., on the 
following dates :—-Annual meeting : Thursday and Friday, May 
3rd and 4th; autumn meeting: Thursday_and Friday, Sep- 
tember 20th and 21st. 
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LONDON: FRIDAY EVENING, FEBRUARY 16, 1917. 
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=" ae 74, ex i E. z Be 
WAR DEPARTM NT:— THERN COMMAND. 
ELECTRIC. POWER STATIONS. 


5g Several Station Engineers 
will shortly, be REQUIRED to Take aree 
of new KW. Oil-driven Electric 
Stations in in the Lincolnshire District, iavinueas 
aoe s capers 7 oi) engine-driven D.C. 
ators, and be ieoligible or active foreign service with 
Ma‘ ay 's Forces. 





must 
Gen 


a. 0s.—£3 per week, according to experience and 





abil 
Ay jlieations, 
briefly 


enclosing copies only of testimonials, and 
training, experience, Ages pas ied or ~— 
Ha be forws to the 
he oudorsed “ Power Station Staff, Eiacoinshire.? 
Applications — men on Government work will not be 
entertained unless permits from present employers are 


wroduced, ~ 
di DIsTRIOE & BE ROTEAC AL ENGINEER, 
Southern District, 
pucersie "House, 
West Forest-road, 


of Nottingham. 
Given That 


AMES, of the firm of Fell 
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ATES . 
otice is Hereb 
REGINALD WILLIAM | 
Victoria-street, in = City of London, 

Engineer Chartered Pate nt, SEEKS 
LEAVE to AMEND the SPECIFICATION left. in con- 


pection with the application for LETTERS PATENT 
No. 16,923 of 1915, for “Improvements in Type-writing 
Machines. 


V 


and James, of 11, Queen 


Consnitiag 


Particulars of the proposed amendment were set forth in the 
Itustrated Official Journal (Patents), issued on 
February, 1917. 

Any person or persons may given notice — poy to the 
Amendment by leaving Patents Form No. at the Patent 
Office, 25, Southampton-buildings, London, W.C., within one 
calendar month from, the date of the said Journal. 

. TEMPLE FRANKS, 


Com pena 4lla 


BATS AND Dro 


CEMENT, MORTAR AND CONCRETE. 
Tre Proprietors of British Letters 


Patent No, 5402 of 1911 are PREPARED to SELL the 
PATENT or to LICENSE British Manufacturers to work 
under it. It relates to the manufacture of waterproof 
hydraulic cement, mortar — concrete, by mixing a more or 
less insoluble substance, such as lime, with water and a 


id, in suitable 
Pituminous Ag aas, BOULT, WADE and TENNANT, 


i ied 112, Hatton- _ 
425 n . EC. 





PATENID AND DESIGNS ACTS, 1907- a 
CONVERSION UF RECLPROCATORY 
MOTION INTO ROTARY MOTION. 


The Proprietor of British Letters 

3338 of 1913 is apepeees te 

PATENT, or to LICENSE British Manufacturers to work 

under it. It relates to converting soaaeaear motion into 

rotary er 

Address, BOULT, WAVE and 1KNNANT. 
11] and 112, Hatton 


“London, EC. 


ee Hu 
a (he Proprietors of Letters Patent 
§ FOR INDICATING “LE LEAKAGE IN 
AND FOR “EXPELLING WATER FROM LEAKING 








NKEN VESSEI F 
DESIRE to DISPOSE of the PATENT or to GRANT 
‘ENCES to interested rties on able terms 





LIC reason: 

with a view to the adequate working of the Patent in this 

OUntry. 

> Inquiries to be addressed tc = 

CRULKSHANK and FAIRWE ATHER, Limited, 
65-46, Chancery-lane, Loudon, W.C. 

mb 
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SALE BY TEN DER. 


he Public Trustee Invites 


eeeree for the PURCHASE of the whole or any part 
of #a,406 SHARES of £1 each. 10s. called up, and 81 SHARES 
of £1 each, fl - . se! BRITISH RAILWAY TRAFFIC 
and ELECT  #. Mery vested in him as 
custodian Or = Ke ra the’ Boa rd of Trade, dated the ton 
July, 1916. The total issued capital of the Com 
in $9,900 shares of £1 each, 10s. called up, and 
each, fully paid. There are no debentures or other charge on 
the assets. 

The Company commenced trading in the beginning of the 
year 1904, and until the year 1910 the business consisted of 
the provision of railway roliing stock, both on the simple hire 
system and on the hire- system, From the year 1910 
the Company’s operations have been extended es the supply of 
ae motor vehicles on hire-purchase te’ 

For the three years ended 3lst mber, 1915, nd ttre 
yield of net profit on the capital issued has been about 10 per 
cent. before providing for Directors’ fees or making iisemnlon 
to reserve. Lhe average dividend > aa for the same three 
years has been over 7 per cent. per annu' 


— 


The Company holds a considerable stock of wagons on simple 
nice and hire-purchase, all of which are in maiu-line running 
order. 


: br me of the Company are situate at 25, Victoria-street, 
nao! 

Tenders must be Siivered, sealed, to the Public Trustee, 
Kingsway, London, W.C., not later than Twelve o'clock noon 
og Friday, the 23rd February, 1917, and marked on the envelope 
ee ‘tor British Railway Traffic and Electric Co., Lta., 

Shares. 

The Public Trustee does not bind himself to accept the 
highest or any Tender. 

Tender can be obtained from the PUBLIC 
. or from Messrs. W. B. Peat and Co., 11, lron- 
mnonger-lane, London, E.C. 

On the instructions of the Public Trustee, a short report on 
the Company has been prepared by Messrs. W B. Feat and 
Co. This may be seen either at their offices or at the offices of 
the Public Trustee. 438 

IN THE MATTER OF THE TRADING WITH THE 

ENEMY AMENDMENT ACT, 1916. 
he 


° X 3 . ; 
Public Trustee Invites 
TE ey opd for the PURCHASE of the whole or any 
art of 119,660 shares of £5 each, fully paid, in SIEMENS 
BROTHERS and Ox COMPANY, Limited, vested in him as 
Custodian by an Order made by the Board of Trade in 
pursuance of Section 4 of the racieg with the Knemy 
Amendment Act, 1916, and dated 9th Au; 

The issued capital of the company consists of 120,000 shares 
of £5 each fully paid. 

The purchasers, who must be British born subjects, will be 
required to make a sworn declaration as to nationality and 
freedom from foreign egatrel,_ on a form to be obtained from 
the offices of the Public Trus' 

The purchasers will also be © required to satisfy the Public 
Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A report upon the mom od ’s operations and affairs has been 
Prepared by the with the company’s 


auditors (Messrs. Price, Waterhouse and Co.) and with Messrs. 
Copies pany 
the 3st December, 1915, at the Offices of the Public Trustee, 
the company + aa apply to the Public 
W.C., on or before Monday, the 2nd day of April, 
© Public 


Turquand You and Co es of -this report can be 
way, W.C. 
the od 
‘Trustee’ fo for 
authority to do 
1917, at 2 o'clock, jhoon, and marked on the envelope “ Tender, 
a and reserves to homself all rights in connection there- 








obtained, together with caolen 2 of company’s accounts up to 
Intending tenderers who desire to inspect 
eters toust be delivered, sealed, to the Public Trustee, 
iemens Shares 

oes not bind himself to accept any 


Forms of tender can be obtained from the Public Trustee. 
Dated this 8th day of iy 1917. 
Cc. J. STEWART, 


410 1 


Public . 
Custodian for England and Wales. 





THE. . 


PREMIUM SYSTEM of PAYING WAGES 


— One Key to Industrial Prosperity is — 


INCREASED PRODUCTION. 


One Key to Industrial Peace is 


MORE LIBERAL WAGES. 


Both are given by the Premium System. 


Orders can now be accepted for the Fifth Edition of the Standard Monograph upon 
this vital subject. 


Copies in cloth boards, Two Shillings and Sixpence each net. 


Post free to any address in the 


33, Norfolk Street, 


“THE ENGINEER” Office, 


2s. 9d. 
Strand, W.C. 


Inited Kingdom, 





Engineer, Experienced in De- 
GNING and Construction of Producer Gas Plant and 
Furnaces, capable of ae control of important manufactur- 
ing department. State ful Le aty of career and approxi- 
mate expected.— Address, ENGINEER, care of Glaisyer, 
Porter and Co., Solicitors, 41, Waterloo-street, Hicningiess. 
la 


D.O., and 





Epgineer, with Shop, 
chnical experience, REQUIRED ——s for 
Inspection Work in Government Factory ary and 
prospects. No man on Government work a ane —Write 
ne apply your. nearest rc gees Exchange, mentioning 
“The Engineer ” and No. 46a 


Foundry Manager Wanted. 


Must be capable of taking charge of drawing-office, 
— snob moulding shops, warehouses, &.—Reply, Box 
rowne’s Advertising Offices, 163, Queen Victoria- 

458 











iB," “London. SA 

( yentleman Wanted, with Good 
General E ing and C ial experience for 

about nine months’ trip to India to Take Charge of Office during 


tate age, 


manager ns mce. Indian experience preferred. Sta 
Address, 418, Engineer tice, 


tion, and experience.—A: 
33, Norfolk-street, Strand, W.C. 


Required, an Experienced, Fully 
qualified ENGINEER, capable of supervising aad carry’ ing 
through Road-making, a Estates’ Water Suppiies, 
Drainage, Buii idings, Arrangements, Krection of 
Machinery, and all E se Surveying, and Ee rear 
Work required in the development of r Estates in 
the Malay Peninsula. and aaees treatment 
will be given to a really capable first-class man whose know- 
ledge, experience, and ability would fit him for such a post. 
—Apply, in- oe inetenee.. ‘psy full particulars, in strictest 
0 Box No. A. J. Wilson and Co. i 











IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 
[ihe Invites 


Public Trustee 


TEN pane for the PURCHASE of = silos on part 
hares fully d 120048 


of 3579 “A” of £10 each, id, and Y 
Shares of 40 seach _. = es the TUDO R ACCUMU- 
LATOR COMPANY, Li te Mien an Comedion by 
an Order of the B of "rade ‘dated the 2nd Page g - 1916. ae 


Bh. issued capital of the Com consists 
: hares of £10 each, fully paid, ‘and 1200 “B” Shares of 210 
d. 


ouch, uch f 1h 
vs who pute Bee i a will. be 
aeabe make a sworn declaration as natiot y and 
Srtodane ire from foreign contfol on a form to be obtained from 
Paes oft the Public Trustee. 
upon the result of the a operations and th 
le ed ee of the Company has m made to the Public 
Rrastee by 3 Messrs. Knox, Cropper and Company, me Chartered 
pots ie ies of the Co ~ Ley 
t ith copies of the Com 
Led either at the ofices of ag tie Tras son Kingsway, 
wc. f Messrs. Knox, pperand Company. 
Tenders must be delivered, seaJed, to the Public Trustee, 
Kingsway, W.C., on or. before Mooaay, the 26th February, 191 7 
(instead of 5th ‘February, as iously advertised), at twelve 
noon, marked on the envelope ae ‘Tender, Tudor Shares.” 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection 
ame at Tend be obtained from the PUBLIC 

‘ er can 
USTEE ; or ‘from Messrs. KNOX CROPPER and : a 


PANY, »ANY, Spencer House, South-place, EC. - 
ee eee 
Phe Otto Coke-Oven 


Company, Limited. 





NOTICE IS HEREBY GIVEN that all the Shares 
formerly held in this Company by enemy aliens 
have been Purchased from the Public Trustee by 
the existing British Shareholders. 


The Company is therefore now 


ALL-BRITISH, 


with regard to its Proprietary, Management and Staff. 


W. H. PYECROFT, 
Commercial Manager 


and Secretary. 
4671 


Easington Re Rural ral District Council. 


TO BUILDERS AND OTHERS. 

The above Council invite TENDERS for the MAKING UP 
and PAVING with SLAG (Limestone will not be approvea) 
of the following Private ones in their District under the 
Private S.reet Works Act, 

BACK S&. eeaene s LANE (NORTH AxD TWO CROSS 
STREETS, E. GTON COLL: : 

A copy of the and which will 
form the basis -.. the jobs may be mained on application 
to Mr. J. G. Rey Highway Surveyor, Castle rden, if 
accompan a cheque (payable to the Easington Rural 
District Counell) for £2, which will be refunded on receipt of 
fide Tender, but only on the return of all the docu- 








a bona fi 
ments furnished to the contractor. The Surveyor will also 
exhibit 


lans and sections by appointment. The Council do 
a themselves to accept the lowest or any Tender. 
h me, the undersigned, not later than 


W. C. W. NOBLE, 
Acting Clerk to the Council. 


not bin 
Tenders must reac 
28th February inst. 

Nasa 


einai Jasington Colliery, Co. Durham, 
9th February, 1917. 


a and Rhondda Joint 
WATER BOARS. 
above a ey invite 


397 1 





The invite TENDERS for the annual 
SU PPLY from the Ist april, 1 of :— 

(1) CAST IRON P Pas. md SPECIALS, from 2in. to 
l1din, in diameter. 

(2) STUP COCKS. 

(3) FIRE HYDRANTS. 

Tender forms, specifications, and bills of. quantity may be 
obtained on application to the Waterworks popeeinteey ent, 
Waterworks Engineering Office, 27, Gelliwastad-road, Ponty- 
pridd, on payment of a deposit fof 10s. od. in respect of any 
one of the contracts, which will be returned on receipt of a 
bond fiae Tender, not afterwards withdrawn. 

ian ae on the prescribed forms, endorsed as directed, must 

ach the office of the undersigned not later than 12 o'clock 
a Se on Monday, the 26th of februrry, 
The Board do’ not bind themselves to accept the lowest or 


any Tender. 
W. P. NICHOLAS, 
Clerk of the Board. 


ter Board Offices, 
ra. 
10th February, 1917. 


Wanted, Engineer and Fitter 


in Kent (ineligible for military service). 
Must be a well-trained mechanic, capable of se ghting, omy of 
small steam plant, laund: machinery, electric 
es together vith full pe = = 
experience, and Wong required, to W. J. PERKINS, Cons 
ing Engineer, 26, Victoria-street, S.W. P322 « 
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Metropolitan Water Board. 


—_= ag FOR THE SU FPLY OF STORES 
= Spee OF WORK. 

Splits Water Boar he are prepared to receive 

TEN DERS for the t SU PELY of the undermentioned STORES 

and the EXECULION of WORK, &c., for the three, six, 


nine or twelve months, beginning lst April, 1917. 


Tender N 
1. Bricks, Firebricks and Slates. 
3. pices: Iron rel and Irregular Castings. 
= ——s Ballas, & —_ &c., Hire of, and Supply of 
t, & 
ll. Reset at ? Meter 
12. Oils (Lubricating), Peer Motor Spirit, 
reases, Tallow, 
14. Packings, Rabber Goods, &e. 
it er ke cee ’R d Al 
17. ying. epairs an terations, and 
PS pricklayers’ Work. 
18. Scrap Iron, Purchase and Removal of. 
19. Small [ron Castings. 
20. Secrew-down Stop Ferrules and Stop Valves. 
21. Sluice Valves. 
23. Weighing Apparatus, Maintenance of. 
25. Electric Lamps. 


Tenders must be made on official forms, which may be 
obtained from the Chief Engineer, Savoy-court, Strand, 
W.C., on or after Monday, 19th February, 1917, by personal 
application, or on receipt of a stamped addressed brief 


yt 
Applicants should refer to,the number of the Tender for 
which forms are requi! 

‘Tenders must be sent under sealed cover, addressed to “The 
Clerk of the Board, Metropolitan Water Board, Savoy-court, 
Strand, W.C.,” endorsed “Tender for . "and must be 
delivered at the Offices of the Board not’ later” than ll a.m. 
on Thursday, the 8th March, 1917. 

The Board do not bind themselves to accept the lowest or 


any Tender. 
A. B. PILLING, 
Clerk of the Board. 


Savoy-court, Strand, W.C., 
431 


10th February, 1917. 


i ng Great Indian Peninsula 


RAILWAY COMPANY. 





Directors are prepared to receive TENDERS for the 
SUP PPLY of the slowing STORES, namely : 
SHEFFIELD TUOLS, &c. 
GALVANIZED WROUGHT IRON WATER 
TUBES, &c. 
BIB COCKS, &c. 
PLATELAYERS’ TOOLS. 

Supeiioniane and forms of Tender may be obtained at this 
office on payment of.the fee for the specification, which pay- 
ment will not be return 

Tenders — be delivered in separate envelopes, sealed and 

o the undersigned, marked “‘ Tender for Sheffield 
the — may be, se later than 11 o’clock 

a.m. on ae or the 22nd February, 
The Directors do not bind omen Soap to ‘accept the lowest or 


any Tender. 
R. H. WALPOLE, 
Secretary. 


Comey, 's Offices, 
48, Co thal: avenue, E.C 
ndon, 14th nies. 1917. 


Woodford | Urban 


COUNCIL. 
TENDERS FORSTEEL VERTICAL CROSS-TUBE BOILER. 
The Council invite TENDERS for SUPPLYING, DE- 
Sk iN and FIXING STEEL VERTICAL CRoss- 
TUBE BUILER, about 9ft. high, 4ft. diameter. 

Sealed ‘Penders, endorsed: “Tender for Boiler,” to be 
delivered to the undersigned not later than Noon Monday, 
26th February, from whom specification and form of Tender 
may be obtained on ¢ re ation. 

The Council do not bind themselves to accept the lowest or 
any Tender. 


4411 





WILLIAM FARRINGTON, 
Surveyor to the Council. 
Council Offices, 


Woodford Green, Essex, 


4511 





14th February, 1917. 
anted, Assistant Works 
MANAGERS for large Aeroplane Works, London 
district. Good opening for men with experience in Engineer- 
ing Shop Management. Commencing salary £5u0 per annum. 
—Address, 464, Engineer Office, 33, Norfolk-street, Corand, W.C 
464 4 


Wanted, First-class Blast Fur- 


NACE ENGINEER (British). One conversant with 
modern American and Continental practice preferred.--Address, 
stating ‘age, experience and salary expected, to 422, Engineer 
Office, 33, Norfotk-street, Strand, W.C. 422 a 








Architect Wanted Immediately 


for Erection of a Large Works by Midland firm of 
daanufacturers. Land to be purchased. Plans and quanti- 
ties prepared, so that erection may be commenced as soon as 
hi ver. Almost the. entire personal time of the 
architect would be required during building of the works.— 
Replies to be addresscd, X, care of Gibson and Ashford, 
Chartered Accountants, x, Ww ‘aterloo-street, arate: 

A 


Borers. Assistant Wanted for 


ineering Works. Must be smart, energetic, and 
capable of dealing with duties attached to this post. Expe- 
rienced in General Buying and and Stores Koutine. Motor 
Car and Aero Engine experience an advantage. No one 
bt are = on Government work or eligible for military service 
ed.—Apply nearest oe Exchange, 

Engineer” and number 428. 428 a 





mentioning ze The 


District 





154, Cleckcawell- roads ‘Taedon: EC. 


Required Immediately, Ener- 
1C First-class eee ENGINEER, — 
tomed to installing t and Power Stations. Only th ose 
ineligible and with exceptional references need write to S 
Box 329, care of Judd’s, 97, Gresham-street, E£.C. 424 


Superintending Marine a 
EQUIRED by the Government of British Guiana to 
oo PERI A ee a Service of River Steamers. Salary £400— 
£20—£500, with additional £75 per annum whilst acting as 
Public Works Department Officer. Engagement on agree- 
ment for three years, with possible extension. Free first-class 
passages. Candidates must have served an apprenticeship 
with a firm of marine engineers, hold not less than a first-class 
rd of le certificate; have a rts ps knowledge of 
marine construction and repairs both to hull and machinery, 
and have experience in the administration and supervision of 
engineering shop and foundry. es aa the running of 
marine engines on oil fuel desirable.— pple, at sere ty letter 
giving full iculars, to Messrs. FLANNERY, B LLAY 
and JOHNSON, Ltd.. 9, Fenchurch-street, oe ee No 
person engaged ‘on Government work need apply. 409 a 


eg teen of StoresWanted 


‘or a National Factory in South Yorkshire; must be 
experienced in Sto Bock-kesping and Stores Organisation. 
Competent to conten men. Apesnante employed on War 
work will only d wit! tion of their present 
cuvigres. Must be ineligible for the Army.—Write, stating 
age, rience, and salary req d, to 465, En ffice, 
35. Nor 33,_Norfolk- -street, Strand, W.c. 465 


Wanted, Capable Chemist, with. 


good references, accustomed to aualyiliig materials 
used in railway works. Applicant to stateage and salary ex- 
pected.—Address, 423, Engineer Office, 33, Norfolk-street, 
Strand, W.C. 423 a 


anted, for Steel Foundry in 


of England, thoroughly experienced METAL 

LURGICAL CHEMIST. with knowledge of Electric Furnace 

practice. opening for capable, energetic man. No one 

at present employed on Government work will be engaged. — 

Apply nearest ee Exchange, mentioning *‘ Pom 
meer” and number 421 


(Jhemist (Metallurgical) Required 


for large Engineering ——: with Brass and Iron 
Foundry. Must be a com t Assayer. No person employed 


























on Government work will -be engaged.—Apply to nearest 
bee ET Exchange, mentioning ‘“‘The Engineer” and 
number 314. 314 4 








anted, Nine Draughtsmen, 
preference given to those with experience in Coke 
Ovens, Blast Furnaces, Steel Furnaces or Kolling Mills. No 
one at present employed on Government work will be 
engaged.—Apply, giving full particulars as to experience, &c., 
to your nearest Employment Exchange, quoting “The E ngi- 
neer” and No. A2901 370 


Wanted, Ship Draughtsman to 


make pines 9 of Strengths of the Structure of 
Warships. State age, experience, and salary required. No 
person already employed upon Government work will be en- 
gag plicants must _appiy to their nearest ben arp 
Exchange, mentioning “‘ The Engineer” and number 


(ap pable Junior Draughtsman 
WANTED for Machine Tool Work. Must be a neat and 
quick draughtsman, with a certain amount of Drawing-office 
experience, preferably but not necessarily on Machine Tool 
work. No person already employed on Government work will be 
engaged.—Apply, stating age, Ny sere and salary required, 
to the nearest —— xchange, mentioning “The 
Engineer ” and number 4 427 a 


pe aughtsman, Mechanical, 
WANTED, to take leading position in drawing-office of 
new Company in Midlands engaged upon urgent war work. 
Excellent prospects for a young, energetic man. One with 
some experience in jig and tool design and automobile con- 
struction preferred. No man alreaay on Government work 
can be engaged without consent of present en.ployers.—Appli- 
— in the first instance should be made to the nearest 
d of Trade Em) ployment Exchange, mentioning “ The 
Engineer ” and No. A2773. 437 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
6 Wetnene 50 ng Ec. 


are, Manchi 
26, Collingwood-street, N: eeronstlieeis Tyne. Sp 3005 




















SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paerzs II., IIl., LXXX. 


Numerical Index to Advertisements, 
Paes LXXIX. 
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[)raughtsman for Reinforced 


Concrete Work WANTED LMMEDIATELY, London. 
W.c. No a already employed on Government work will 
be engaged.—Address, stating age, perience, and salary 
required, 463, Engineer Office, S Narfolk-strest. Strand, W.C, 
463 A 





Prez ghtsman, Mechanical, 
want =D, for Eu neering Works in London. Over 


military age or Panchen rom Army preferred. Should have 
had experience in machine design and general mechanical 
work vo person resident more than 10 miles away or already 
engag ad oa Government work will be employed.—State experi- 
ence, and salary required, to G. WAILE and CO., 386, Euston 
road, London, N.W. 462 a 


Production Engineer or Assist- 
ANT MANAGER desires —_, INNECTION with 
@ live concern, cal man ; education ; expert 
w=} and machine desiguer ; used to pissing, equipment, 
for maas p aero engines, 
Sutpmotilen tf machinery, gearing and muniti 
te latest bonus schemes and used to dealing with uae 
labour. At liberty end of March — » En 
Office, 33, Norfolk-street, Strand, W.C. Pee B 


orks Manager and Engineer, 


with a wide and varied exp. in BE fiand: 











and West Africa, is prepared to ac lar POSITION 
at home or abroad Complete ins isons and erection 
of new plants. G organiser, up to-date meager 

lid results. General ww’ railway, gman wks., gold 








raughtsman Wanted Imme- 


DIATELY for a Government-controlled Aircraft Works 
bd 


ant ar 
panna st 7 oe 439, Bagineer Office, & ——— 
Strand, 


mines, and general factory ¢ 
ress, 





in South-West of Englend. Aircraft experience ut 
not essential. No person already employed on Governmevt 


work will be engager —Apply, giving fullest: particulars as to 
= aining, age, salary requ nired. to your nearest ey ment 
and No. 4 $57 4 


Exchange, mentionix mentic oning ** “The Engiueer ” 


raughtsman (Mechanical) 
WANTED to take loading position in Drawi 
of new company in Midlands, engaged upon urgent War oe 
Excellent prospects i e oun; energetic man. One with 
some experience in jj, too ‘design and automobile con- 
struction prefe: le ‘ko man on Government work can 
engaged without consent of ror nt omprvers. —Appicetion. 
in the first instance, should made to the nearest ans 
ment Exchange, mentioning “‘ The Engineer” and No. A 











raughtsmen Kequired ores 

DIATELY for Government Aeronautical Work ; shop 

_ D.O. experience, also technical training essential. Good 

salary and prospects. No man on Government work or eligible 

for military service need apply,—Write or apply your nearest 

Employment Exchange, mentioning “The apa” a 
No. AZ 


[raughtsmen Required icaoen, 


W.), preferably those accustomed to Magneto work. 
Any man residing more than 10 miles oe or already 
employed on Government work, will not be e' ngaged.—Apply, 


Box D, c/o Dixon's, 195, Oxford-street, W 
raughtsmen —Several Me- 
CHANICAL DRAUGHTSMEN for Turbine a 
Detail WANTED by a Controlled Firm in the Midlands 
Liberal salaries and bonuses to men who can make good. 
man on Government work neéd apply.—Apply, stating salary 
and when able to comtbence, to your nearest a eyment 
Exchange, mentioning ‘The Engineer” and No. 








A 


5 

Roget, the Services of Four 
lied DRAUGHTSMEN, aecustemed to either Blast 

Furnaee or Steelworks Constructional G 

offered to suitable men. drplicants should state age, expert 

enee, salary required, and when at liberty, No one engaged at 

present on Government work need apply.—Apply * Ri} 

nearest Employment Exchange, mentioning ‘* The 

and No. A2739. on 


Several Good Mechanical 
DRAUGHTSMEN REQUIRED for Admiralty estab- 
lishment ; accustomed to smal! high-class work preferred. 
Salary according to ability.—Write, Sy p> os ee age, 
and presept position, to Box ra. R. F. White 
and Son, Genl. Advng. ‘Agents, 3. Fle Rial tandem, & Ec. 
A 


(Copper. Foreman Wanted, with 


knowledge of Heating Copper, &c. (Gov erumeot ning to 














Tae Coaage of Copper. Band Dept. and to be generally 
usefu 
State age, wage, and experience. No person already on 
Government work will be eng 
253 ae 


Applicants must apply ks to their nearest Employr 
change, mentioning Engineer ” and number P: 


Well-bducated Lady Re nired | 
in City office as CONFIDENTIAL CLERK. State 
age, mee TS and salary required.—O. W., care of Street's, 
30, Cornhill. EB. 459 a 


E ngineer ’sClerk, Used to Buying 
Materials. Control of Stores, and making up w: 

already on Government work will e 

joyment Exchange, mentioning The | 6 








No person 
Apply § your nearest Em 
Engineer "and Ne. A2930. 


orks Manager (Englishman) 
from a well organised firm abroad employing 5000 men, 
DESIRES RESPONSIBLE POSITION in mngland at onoe. 
University training. Ex MCe : class steam engines, mill 
gearing, pumping machinery, roling stock, steel structural 
work, cranes, Xe. Thoroughly practical designer and 
estimator. Five years’ commercial experience —Addrass, 
P269, Engineer Office, 33, Norfolk-street, Strand, W.C. P269 5 
Dis- 


orks Manager, Shortly 
ENGAGED, DtSLRES \ neruemeie to POSI- 

TION of TRUST or similarly. Wide experience production, 
repetition, and interchangeable work, aero engines, aero- 
planes, automobiles, gunwork, and all kinds of munition 
accessories. Advertiser been with well-known engineering 
Up-to-date shop practice and production methods. 

















concerns. 
Good career. Capable ore and _ energetic. Salary 
ie £400-£500 p.a —Addre 1),°456, E 
Utfice. 33, Norfolk-street, Strand. wc Ts 


Lenoestis Boiler Wanted for 


immedia' new or second-hand, 24ft. to Soft. 
bin ts y 7, to pe Eh giving full partic to 
RK. CRAN and FORGE ©v., Ltd., Lincoly, r 





otor Tractor.— Wanted, a 3- 

m “Foden” or “Clayton” Steam MOTOR 
RACTOR,; one fitted with tip ping +. ‘on preferred.—.Write, 

} ey price and ¢ qgition, to A 714, care of Deagon's 
jonlall-strest, 440 


= bane: ‘of Medium 
For pe Machines or Lathes.—Firm REQUIRE, for 
Government work, several special SINGLE OPERA 
TION, MACHINES, comparatively simple in design. Will 
maker able t) carry out please eommunicate. p Adress, Fase, 
Engineer Office, 33, Norfolk-streot, Strand, W. €. ' 


Tre Power Presses Wanted.— 


Pull particulars to The COWPER-COLES AIRCRAFT 
COMPANY, Sunburv-on-Thames. 433 


WANTED. 


wo 4-Wheel 10in. or 12in. 
LOCOMOTIVES, 4ft. 84in. gauge, ready for immediate 
wor 


Two 6-Wheel léin. or sg LOCOMOTIVES, 4{t. 84in. gauge, 
“ey for immediate wor: 
e to 10-Ton STEAM LOCO. CRANK, 4ft. 8)in. gauge, 
sandy for immediate w 
eo — sad END-TIPPING WAGONS, 4ft. Shin. 


00d 01 
SINGLES ECHATN GRABS, by Beletanens or other good 
makers, old gat 2 rare arde enpectss 
mORAN VAVVIES of the Whitaker or 


Ruston Proctor oy Re, ‘in came condjtion. 
,,6in. x 9in. or 20in. x l0in,. STONE BREAKERS, by 














‘)spert Shorthand- -Typist, Lady 
oung) DESIRES permanent tg 
hig ag knowledge engineering terms. 4 


Soe 80. £2 pei 
Engineer Office, 33, Norfolk-street, Syed, 


— 


Two Draughtsmen, Technical 

and workshop experience, willing to nocekiake prepara- 

tion of plans, manufacturing drawings and tracings, work from 

ee sketches or models.—Address, P313, Engineer — 
. Norfolk-s reet, Strand, W.C. 


Foreman Millwright. — Works 
ENGINEER (40) SEEKS JOB; well me in erecting and 
maintenance of plant, gas, steam. Can also do buiiding 
alterations and were —Address, P255, Engineer Office, 
Norfolk-street, Norfolk-street, Strand. W v.C. F256 n_ 


Wanted, 1 Position as Outside 


REPRESENTATIVE to a firm of Bridge Builders and 














Constructional ineers, or would prepared to Supervise 
the Erection of ork or Constructional Steelwork. Large 
experience. Lode centre suse ge > wa Engi- 


neer Office, 33, Norfolk-street, Stran 


A Lar Large ge Firm ot Engineers in 


HAVE an ‘OPENING for a YOUTH of Good 
Ed M 





ude both 
dress, 2002, Engineer Office, 33, Norfolk-st.. nee 


Saginenting Pupil. —A Dock, 


—— and Harbour Engineer is desirous of takine 
One or m miu Fre. dren, P34, ee” 
pate, S. Rortalk 3. No olk-street, S t, Strand, W 


[nst. CE C.E., Inst, | Mech, E., B.Sc., 


a all ges ee: wey go G.P. 
‘corvesponien PR 








AM. — E., cal ‘ARES 
Caw NDIDA" DP ehherasalng 
uring the oy Courses can 
moon 3 an any time. oot, Westminster, 8. w 





T°. Manufacturers of Brass 

Goods.—An ee concern with selling organi- 
sation at home and abroad, WANTS to ARRANGE wi 

manufacturing firm for a wag of BRASS GOODS. Aecourate 

— work.— Vre mstance, stating facilities, to 
LL and CHAVIA 25, ¢ Castlo-strect, Liverpool. 4338p 





Machine Tool Agent Wanted.— 


First-class MACHINE TOOL AGENT in Russia, Italy, 


and France, for high-class Machine Tools of an up-to-date 





maaufacture. = 7 ems 305, Engineer Office, 33, Norfolk- 
street, Strand W 305 a 
Rew seed Immediatel ly 

d-producing Mine, West a vO tirst- for 
FITTERS. Salary per shift.—A ddress, with copies of 


conn, stating age -— i. 454, Engineer Office, 
33,gNorfolk-street, Strand, 44 a 


A ssistant Manager and Super- 
INTENDENT SEEKS Upportunity to CONTROL 
nising of 

es 





Large Output. Well up in jigs and tools and o1 
pro ep a P304, Engineer Office, 33, N 


Strand, 
ae “En ineer (35), Boiscted, 





SEEKS APPOINTMENT; good esperiasee railway, 
roads, sewage works, &c. Free onl of Feb.—Address, P35, 
Engineer Office. 33. Norfolk-street. Strand, W.C. P3505 B 





Engineer ( (3z), Good Urganiser, 
practical, technical, and commercial experience in steam 
boilers and a plant, steam turbines, — = 
4 hydraulic plant. &c, and other 
DBS RES POS? as MANAGER or OUTSIDE ENGINEER. es 
Address, P290, Engineer Office, 33, Norfolk-street, Strand, W.C. 
P2930 & 


Epgineer (35), Married, 15 Years’ 


at ene experience, oad shortly be at liberty to 
ACCE onsible POSITIO Control of munition 
factory or similar work. Seca: completed the installation 
of entire plant of jarge shell factory. - —Address, P310, Engineer 
Office, 35. Norfolk-street, Strand, W.C P30 B 


Fagineer, 45, Requires Position. 

Charge of shops dave the past 20 years; also shell shop 

experience.— Address, P318, Engineer Office, 33, ee street, 
Strand, w_C. P318 

ngineer_ (45) _ Requires ~Re- 

SPJNSIBLE POSITION; 50 years’ experience; 16 

years head and shop foreman ; excellent refs.—Address, P31, 
Engineer Office, 33, Norfolk-street, Strand, W.C. ll B 


‘entleman, Mech. Engineer, 

a A.M.I. Mech. E. (ineligible), with wide experience in 
engineering. erection, fire-brick work, and has travelled 
considerably abroad, conversant in several languages, SEEKS 
APPOINTMENT as soon as possible with firm of good stand- 
in Energetic and of commanding appearance. a 
Would reside, if necessary, in France, italy, 

















references. 

Ruasia.- Address, P323, Engineer Office, 33, Norfolk-strect, 

Strand, W.C. P323 & 
ron and Brass Foundry 


MANAGER, age 44, DESIRES an ENGAGEMENT ‘in 
a Government controlled works ; experienced in all branches 
and Government work: highest references.—Address, — 
Engineer Office, 33, Norfolk-street, Strand, W.C. P316 


Mechanical Engineer (38) in 


SIRES RESPONSIBLE POSITION (control or assist- 
ant, munition factory), 20 vears’ electrical, mechanical and 
commercial experience ; special knowledge manufacture of 
chargers, gaines, cartridge 18-pounder fuze ca Rc 
Address, P275, Engineer Office, oP worfe k-street, Strand, 

P27) 





?’ 


Mechanical Engineer(39 )Shortly 


disengaged, owing to completion of Government factory. 
Many years’ experience of factory planning, machine lay- 
outs, aud factory supervision. -Address, P319, Engineer 
33, Norfolk-street, Strand, W.< F319 5 


T° Fuze Contractors.—Engineer, 
ineligible, Rs erienced in latest methods o roduc tion 
and filling, OP to; an immediate ENGAGEMEN 
JOUNSLONE, 7, p BOL, Northenden, meee.” 
P321 # 














[izectorshi .—Civil and Mech- 


ANICAL ENGINEER, of wide practical experience 
(resident in London, age 46), having ext pense comeeoreees .on- 
nections, is DESIROUS of SOLNING the BO. of a first- 
class established Company connected with the manufacture of 
locomotives, railwa; rolling stock, iroa, steel, voal, or analogous 
trades. Write, in first instance, stating amount of investment 
required, fees per annum, and sena copy of last anditor’s 
report, < . , Engineer Office, 33, 3} a, et, 

c. 


| Wan anted, Band Saw Blades, | 6ft. 

in. wide, twenty ge, eight teeth per inch, 

o pire. 5 oy Delivery 20 to lades per vere —Ada: dress, 
393, Engineer Office, 33, Norfolk-street, Strand, W 393 F 


Wanted, Good Second - “hand 


LATHES for Shell L Making. —Send iculars to THE 
VOSS MOTOR CO., Ltd., 54, Renshaw-st., Liverpool. 401 F 


W anted, New or Good Second- |& 
HAND DIRECT-CURRENT MOTORS. State price, 
make, year of ene a and where to be inspeeted. 
P. 00 rem, 500 rare, _— 
Two SH Bp 600 revs., too volte, 











ete $ P., 600 revs., om rote. 
Two Ba pode) 
Teer are 2 ~ Appl to 
CLAY CB O88 COMP Y, LTD., 


G 


Wanted, One “Belt. driven Hy- 

DRAULIC PUMP, 2in. ram, Sin. me en hl 

; Nortolk-strect, 
' 





sure, two-throw; new or in good second 
Replies be sent to 434, Engineer Office, 33, 
Strand, W.C. 


\ anted, Set of Plate Rolls, 


ticki vives, capable of rolling lin. toj lin. plates, 

10ft. 6in. wide ; also jin. plates, 3ft. 6in. diameter, 7ft. wide.— 
Address, P25, Engineer Office, 33, Norfolk-street, aaa ae 
r 


Wanted, Small3-4 H.P. Electric 


LIGHT PLANT, for country hovse, ce. 
engine, dynamo and battery, either new or second-han 
aaa P309, Engineer Office, 33, Norfolk-street, 


Wanted, Three Strong Steam- 


DRIVEN or Electrically-driven WINCHES. These are 
required for ball or scrap breakers; they should be capable of 
hoisting a load of five tons ba speed a 50-60ft. per minute, 
or a load of 20 tons at a speed mene minute. The 
barrel should be capaiie of taking 4 a ent . 200-250ft. of ei 
rope. Current available, D.C. yo \ ime" 7, 
Engineer Office, 33, Norfolk- lg Strand W 


Wanted, Time Register, Ay 


make; must be in good working order, State make 
Box 250, Smith’s Agency, Ltd., 100, Pa 








Strand, 
PHY F 








and lowest price.— 
street, E.C 


Wanted, Two Steam - iiiean 


HOPPER BARGES, of not less than 800 tons capacity 
each, capable of going to sea in fi eit ay ey .—Send 
full particulars, also price, where to be seen, to 32, a 
neer Office, 33, Norfolk-street, Strand, W.C. 


anted, 150 R.W. Engine and 
D.C. GENERATOR, 40 volts.—A. UNDERWOOD, 
3, Queen- ene eC 


|W anted, 400 to 400 Cubic Feet 


Belt-driven AIR COMPRESSOR, second- ‘ome or new. 
—A, UNDERWOuD, 3, Queen-street-place, E.vV. 470 ¥ 











di or other makers. 
8ft. Over or Under-driven MORTAR MILL, in good con- 


dition. 
&Ton HAND DERRICK CRANE, in good working order. 
CENTRE-TIPPING SKIPS, about one cubic yard capacity, 
in good condition. 
Adaress, 289, Engineer Office, 35, Norfolk-street, a : Cc. 








At Compressors. 
FOR SALE. One Belt-driven “ Ingersoll” Imperial 
= 3 me i COMPRESSOR, capacity 2637 cubic feet, air pressure 
“aes or “Ingersoll” ALR COMPRESSOR, capacity 
285 cubic feet. 


One “ Ingersol ” AiR, COMPREIOR, geared for motor 
drive, capacity 177 cubic 
One Steel AIR REC KI ER, 8ft. x 2ft. din. a 
46 


RIDDEL and CO., 40. St. Rnoch- “square, Glasgow. 





NEARLY NEW 


CONDENSING PLANT 


FOR SALE. 


Two Three-throw EDWARDS AIR PUMPS, each with gun- 

metal — a l6in. dia. x ea stroke, 100 revs., single-acting, 

ive, but motors not included. 

Two HORIZONTAL COUN DENSERS, cast iron outer casing, 

about 14ft. long xX a. each containing brass tubes; 
eating surface about 4800 sq 

fro STR AM SUPERUES TERS. each containing 347 steel 


fo se ym ge . long x 1 ia., steel outer casing and heavy 
sui aor about 200 Ib. VesRing preeere. 
Two Vertical ECEIVERS or TANKS, each ?7ft. in. dia. 


x“ e. h x 7,16in. thick, well stayed, mauhole in top (now 
oil filters). 


Also: 
CTRIC MOTORS, each about 70 H.P., 


Php 75 by ECC, multipolar, serie ee 

r.p.m. . m es 
intermittent rated ; ‘ulss 50 K-W. MOTOR EXCITER, 8 
volts, 400 amps. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, London, E. 


lectric Motor, 11-12 H.P., by | 


2012 « 





| For Sale, Blue Printing Ma. 


CHINE. alden eeepens Contes No. 5012; will cop 
tracings Min. wide, any leugth, In excellent condition only 
bed p 4é months! use, Complete, with Jamps, m tor site, 


oo) Immediate delivery, 

ce and particulars se nt 

400, Knataoer Office, 33, Norfolk street, 
400 


0 


Fer Sale, Compressor. — Cross. 
COMPOUND Engine, eyls. in. ona 27in. by 4ft. stroke. 
eh eynaeer 20in., worked from H. 

Immediate delivery. Le’ UxbeRw FOOD, 3, « seen. 





et condenser froy, 





L.P. cyl. 

stree , EC. G 

For. Sale, Compressor, in, 
ston 1. by 25% \ , 

Holman, ral iin, ai. In Todi delivery “A. Ue mI | 

WooD, ID, 3, Queen-street, EC, 





Fr 5 Sale, Cornish Boiler, 27 ft 
by 7ft. dia., by Danks, 100!b. pressure ; ditto, 22/t. by 
fft 6in dia., for b, Immediate delivery. silt Aas 
aud SONS, 231, 1, Rotherhithe New-road, Londo! ion, S.E. 


F*,, Sale, ale, Crossley’s “U” Type 


GINE, 36 B.H.P,, complete with water tiiks, 
—Apply, AB AVIES and METCALF, Limited, Romiley. 306 4 


Lee Sale, Hor. Two-Stage Air 


DR tye ny ene l2in, steam x 6in, and 12in. air; 1:0 |b 
alg poomene Immediate delivery.—W ILLIA MS 
— one 3h stherhithe New-road, London,S E. 4 G 


For s Sale, Lancashire Boiler, 


by 7ft. Gn renal 140 Ibs, steain ; oiee self-conta ied 


compound ENGINE, 13 x_24 24 her Or separ ite 
Tniediate NGINE, | A. *CRDERWOOD. 3 3, Queen st et 


Por Sale, Une Belliss Engine, 
ue X 17in. oyiinders, with 70 K.W. single phase, 5 
cotee 2200 ve volta, alternator.—THOMAS JOHNSON, Bees itt. 
street, Wigan. 


6 














or Sale, One Craven Radia 
DRILLING MAC HINE, with 7ft. 6in. arm, si 
speed, spindle in,, admits 6ft., in good conditi 
ores. [ARSHALL, SONS, and CO., Ltd., te rs, 
boro’. 


a) ‘ 
or Sale, Une Second-hand 
150 K.W. 2500 R. P.M. 250 v. D.C direct-coupled TU I: Bo 
GENERATING SET, complete with Surface Conden-ing 
Plant, including Electrically-driven, Air- circulating, and Hot 
Well Pumps. Steam pressure 200 Ib. 100 degs. F. superhe 
Constracted th: hout by W. ALLES, SON and CO 
Ltd., Queen's Eng gineering Works, Bedford, to whem, ‘ay apply 


for = and other particu: 
or ono ntle or Hire, Electric 
to 300 +i.P.; PORTABLE STEAM 
ENGINES fromsa wast HP. ; Seay BOI CRANES, 
Jatng t LS of e' Somes reaso’ 
immediate fbn spel TW WicLt and SONS, 37, 
Victoria-street, London, : City 3038. 20256 


For Sale, One Powerful Lathe 


by Campbells and Hunter, triple geared, 28in. centres 
bed 20ft. long + ae swing 40in. over saddle and 12ft. in gap 











extendi rack. 
One Lan df ‘SLOTTING MACHINE, 20in. stroke, 
by Harvey. 
‘One SLUTTING MACHINE, by Harvey, llin. stroke 
One Powerful SHAPING MACHINE, léin. stroke. 


One BORING and FACING LATHE, with Sin. Chuck 
swings 5ft_2in. diameter. 
RIDDEL and CO., 40, St. Enoch-squa juare, Glasgow. — 44 


re Sale, One 61 B.H.P. ¢ ‘entral 


Valve Highspeed VERTICAL STEAM ENGINE, 

- in orking condition. One 42 B.H.P. NATION AL 
GAs. ENG INE: 230 r.p.m., in very good condition.—EDu ys 
ALLEN and CO., Ltd., Imperial Steel Works, Sheffield. 506, 








Morris Hawkins, r little used.— Apply. TRENTHS 
ENGINEERING co. L . Cornbrook, Manchester. 
Kiectric Plant. 

or “Balancer” GENERATING 


4 FOR SALE sy) 
SET, comprising Belliss Engine coupled to t:o Shunt Wound 
Dy natuos, ee giving 200 am éres at 250/300 volts, 4.0 r.p.m. 

One ELEcTRI RIC L IGHTING SET competing 
H.P. Vertical ‘engine coupled direct to Siemens Dynamo, 
amperes, 220 volts, 475/500 r.p.m. 

Une 200 H.P Wiilans’ Tri e-expansion High-speed ENGINE, 
with extended sole-p'ate for carrying dynamo. 

Une sturtevant FAN, 7in. outiet, coupled to motor, 400 


volts. 
Une § B.H.P. Lister MOTOR, 65 volts, 68 ee 
RIDDELL and CO., 40, St. Enoch-+quare, Glasgow. 445 ¢ 


; v M4 <1 
Jor Disposal, Two (Possibly 
Three) 48in. Suspended Belt-driven CENTRIFUGAL 
aoe og Watson aidlaw’s make, “swan neck” ty 
t ge valve and linings ; ipremnt delivery ; 
yery little cont What cient ?—Reply to 387, Engineer Ofice, 
33, Norfolk-street, Strand, W. " 


Her Hire, Sens and Well- 
BORING TOOLS for Contractor's Deep Wells, &e., 2in 
RICHARDS and CO., Upper Ground 

ee Pied 8. fe Telephone No. 978 Hop. 522 6 
For Immediate Sale, Two 40 
ES. er Suction 


H.P. and one 76 H.P. GAS ENGINES, 

Producer Plants complete.—Apply, Box No. 

F. White and Son, Genl. Advng. Agents, 33, Fieetatreet, 
ke E.C. 


For Sale :— 
ONE, UNDER-DRIVEN MORTAR MILL, 6ft 


RAILWAY. y RAV EL LLING JIB CRANE, swing 
iib 7ft. 
TIP oT 4ft. Shin. gauge, side and end 


60 to 20 Tons OLD RAILWAY SLEEPERS. 


COAL CUTTERS, including Jeffrey Longwell, 
chorewall., and Heading Machines, also Diamond M 
"~All in excellent condition. 


with s| 
350 RW ALTERNATOR, three ree-phase, 50 cycles, 
.T H. Co., driven by 


A. P. Croés-com- 
ound ee! ines by Barclay, 26in. H.P. cyi., 40in. L.P. cyl., 
we srebe fly-wheel 20ft. 




















*diam., &e &c. Very fine set. 
TWO WESTINGHOUSE MOTOR GENKERAT- 


ING SETS, 3 HP. 8 3-phase, 40-cycles, 480-500 
volts ; Generators 200 K. D.C., compound wound. 


Each’set on separate sole- Spike. 
one 135. K. of per, ” se ape by Belliss, Dynamo 
nuous current. 
FIVE E 200 K K. ve GENER ATING SETS, Engines 


by Willans and ag ti 20in. and 1igin. x Yin. 
stroke ; Generators, three-phase, 60 cycles. 


MOTOR- DRIVEN FAN. z Waddel id. AC. 
motor, 500 volts, 20,000 en. ‘tt. capacity. 


R. H. LONGBOTHAM & CO,, Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, ~uaaanaatem nia 


Tel: = Peg ed 867 Newcast' 
Tel. Add.: “ Engineer, Wareneld: 2017 ¢ 


For Sale, Air Receiver, 20in. b 


5in., double riveted, 80 te 100 presture. —A. = 
WOOD, 3, Queen-street, E.C. AY Adil 


For Sale, Before etn 


FIVE GENERATING SETS, capes 300 K.W. 
Engines by Willans and Robinson, cyls. 20in. and 114in. 
= x Gin. vstroke 5 ynamos by Electrical Co., 
volts, 


R. H. LonGBOTHAM a: and CO., Ltd., Wakefield. 453 ¢ 
Fer! Sale, Blowers—7in., 5in.,. and 


Pen meats ; for ee A Poe er a eas KING a and.00- — 


eers, Nailsworth, Glos. 














ump, Rees Roturbo, Required 


for 3 aoe delive: Capacity, #32. ft. oo mine; 
56/65ft.- lift, including shun’ ‘motor, pI volts, speed varied 
suit. Fail ing Recs Roturbo, n to consider other make of 
similar capacity.—Write, PU imp. c.o, J, W. Vickers and Co., 
Ltd., 5, Nicholas-lane, E.C. 466 F 





Ee Sale, Copper Vertical 


* REFRIGERATOR, the most PS... refrigerator in the 
Co. gth éft. a. a height 


and Co. 
base 7ft. . by 2ft. 6in.; weight 6ecwt, ib. 
Thre ones ay Immediate dis .—T. DIBBEN 
and SONS, Engineers, West-street, Wimborne Dorset. 284 6 





For Sale, R. Cundall and Ron's 


SHIPLEY at gy gel & 18-20 B.H.P., only used 6 months, 
wn new ; be seen runnin at any cree A w 
3 S Knife "CHAFF ” CUTTE 3 Ransomes’ No. ls 
bat’ CRUSH HER “. new); an Albion Ridgley ‘KIBBL ang 
MACHINE, B. A. 39 (as new); a MIXING MACHINE, by 
Baker and Sons, London ; American Improved GRIST Mii L, 
size No. 2, by Riches and Watts; a SCREENING MACHINE, 
good as pews an Im — | GEINDING MILL, by Bart rd 
and Peter' SWINGING CRA 

SHAFTING, PULLEY. WHEELS and LEATHER “ie. T- 
ING .—For and cther particulars, apply, P. A. MIN 
Halesworth, Suffolk. 456 


y| For Sale, Second- hand Machine 


‘OULS :— 
Double-end. PUNCH. on USHEARING MACHINE for 
plate, 4in. angle wanes — 
bs cond Ditto for ate, Hin. croppers, belt-driven 
Fi wy A SAWI Gi ACH SHINE “uf to Saws. 
ant a. RADIAL ORI. — 2in. spindles. 
EAM Hi AMMER, by Cochr.. 
tint PIPE SCREWING MACHINE jor hand. 
Address price and ar to 407, Engineer Se, 
Norfolk-street, Stra: 


For Sale, Sturtevant 90 Btecl 
te FUL L HOUSING FAN, delivery 12,000 cub, ft. of 
air, mt. with 6x 5 V ERTICAL Double acting ENGINE, 
ome A. DRAW-THEY HEATER, &c., suitable for timber drying 
workshops; equal to new.—KIELDING ul d 
PLATT, L 3 


, Gloucester. nyt tae 
For Sale, Theodolites, 
bRaAwiS g SeerP BETS smoor gaaP- 
wg 2 A Gray's Inn-road). 
For Sale, Levels, 


DRAviNt BON Sh High Hottora, aaa D 


cay et ot 
For § Sale, Time _ om (Dey) 
guaranteed, latest model. What 


offers bon Be Staith'e 8 Agency. Sicy. Lid. {00, Fleet-street . 591: 


For Sale, Two Ding's Ma netic 
SEPARATORS, 220 volt, equal to new.— aoeAL lL. 
Braintree. 


‘ al A . — 
For Sale, Two Sets of Surf ( 
CONDENSING - PLANT, with Le Blane Rotary Air 
Pump, Centrifugal Circulating Pump, and Condensed Steam 
Extracting Pump, for direct —_ to an Auxiliary Turbin« 
together —_ i necessary p’ piping 
81,600 Ib. o' steam per hour. 
Oooitn ng surface, 16,000 square feet 
For full particulars aad price : apply. POWELL DUF rk ty N 
STEAM COAL CO., Ltd., stores Dept., Aberaman, Aberdar« 


For Sale, Two 250 K.W. 250- 


volt Lone ab GENERATORS, ow to one 
linder 14i1 


in., ae 























vertical cross and Steam Engine; H.P. 
diameter, ~LEt cylt inder %in diameter, ataoke | 
r.p.m., to ether gal two switch ee ak sea 
nerators, nt can seen running steam 
pressure) by 4 ointment. — Address, “GENERATOR, 
Win. Porteous an ., Advertising Agents, Glasgow. P37] « 


Fc, Sale, Vert. Three-throw 
re PU ? by = as gg = 
yt dot engine ven lons pe ya 
ningers delivery. eVILLIAMS, 231, Kotherhithe, New 
road, London, 8,E. ide 
’ cory? 
135 B.H.P. Coupled “T, Type 
GAS ENGINE and Suction Plant, by augy¢ 
Ltd., a — mission governors and latest 
improvements for — delivery. 
GARDAM and CO. ‘Lid 


aneEtE BOILERS. 
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THE EARLY HISTORY OF THE FRENCH 
ATLANTIC SERVICES. 

A coop deal has been written from time to 
time about the history of British shipping, but 
not much is generally known in this country of the 
historical side of the French Atlantic services. On 
that account an article which was published some time 
ago in the Bulletin of the Société des Ingénieurs 
Civils de France, and which was written by MM. 
E. Evers and A. Mallet, is very interesting. We 
translate in what follows an abstract of it. 

The history commences with June 28th, 1783, 
when the establishment of a line of packet boats 
intended for the transport of mails, passengers, and 
baggage, was decided upon by the King’s Council. 
The Port of Lorient was chosen as the headquarters 
of the line, that port having for some years been the 
point of departure of the ships belonging to the 
Compagnie des Indes. It was at first decided to 
provide a service comprising eight return trips across 
the Atlantic per year. 





| 


Vessels suitable for the purpose | 


not being then in existence, it was decided to construct | 
them, and while waiting for their delivery the service | 


was entrusted to corvettes, belonging to the Royal 
Navy. The following were the approximate dimen- 


| committee 


It was in 1838 that regular lines of steamships 
were established between Great Britain and America, 
and the French commenced afresh to consider 
running a direct service of their own with America. 
A Bill was introduced in 1840 into the Chamber of 
Deputies authorising the Minister of Finance to 
negotiate with a company for a line of steamships 
between Havre and New York. The arrangement 
provided that the company, for an annual subsidy, 
was to carry the mails by means of five steamships 
of 400 nominal horse-power. Subsequently the fleet 
was to be increased to twelve vessels each with a 





nominal horse-power of 450. 
The ships had to be able to carry guns, so as to 
be serviceable to the navy, and to take merchandise. 


was a little less. Interesting details of the Creusot 
engines are to be found in Monsieur C. E. Jullien’s 
book entitled ‘‘ Constructeur de machines _loco- 
motives,’ which was published in Paris in 1842, 
and is in the Roret Collection. Monsieur Jullien 
had been engineer at Creusot, and there are also 
to be found in his work details of the contract 
made with the Government in 1840. 

This contract fixed the price at £75 per nominal 
horse-power, or £33,750 per pair of engines. The 
delivery of the first set was to be made within twelve 
months of the date of the signing of the contract, 
and of the other sets at intervals of four months 
thereafter. The weight of the engines is given by 


| Jullien as 335 tons, and that of the boilers as being 


Sixteen days was the time to be allowed for the | 


voyage from Havre to New York, and eighteen days 
for the return trip. 


The question of building the | 


machinery gave rise to much lively discussion, for up | 


to that time marine engines of more than 220 horse- 
power had not been constructed in France. It was 
at first proposed to appeal to English engineers to 
provide a small number of engines as models, but the 


/engines are 


proposal caused the French engineers to form a | 


of Calla, 
committee 


included the names 
and others, and that 


which 


Sugene Flachat, 


144 tons, making a total of 479 tons, or 1.06 ton per 
nominal horse-power. The hulls, which were of wood, 
were 230ft. long and 40ft. wide, the mean draught 
being 17ft. and the displacement 2800 tons. The 
illustrated in Fig. 1, on page 156. 
The following are their leading dimensions: 

Cylinders: diameter 6ft. 4in., stroke 7ft. 6in. ; 
length of connecting-rod 17ft. 6in.; iength of beam, 
21ft.; air pump diameter, 3ft. 7in., stroke 3ft. 9in.; 
revolutions per minute, 14. The steam pressure 
employed was 4} lb. per square inch. At about this 
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Fig. 1—450-N.H.P FRENCH SIDE-LEVER MARINE ENGINE (CIRCA 


sions of the new ships: Length 122ft., beam 30ft., 
draught 14ft.; displacement, 700 tons; sail area, 
9630 square feet. 
boats, but they had no passenger accommodation. 
They began to sail in 1786 with Havre as the home 
port, and they continued until 1788 when the service 
ceased for financial reasons. The wars of the French 
Republic put a stop to any further consideration 
of the subject for some time, but in 1818 a service 
was started by American enterprise between New 
York and Havre, with 450-ton sailing ships. 
These vessels sailed from Havre six times per year, 
and took 45 days on the westward passage, the return 
trip being generally done in 35 days. Owing to the 
steady increase in the number of passengers towards 
the year 1830, new and larger boats had to be provided. 
They were of the clipper type, and about one-third 
longer than the older ships. Their dimensions were 
at that time considered enormous. They were 
nearly 300ft. long, 33ft. beam, and had a tonnage 
of 4000 to 5000. Rigged with four masts they often 
attained a mean speed of 93 to 10 knots, which enabled 
them to make a trip in about 16 days, In fact, the 
record of one of these clippers called Mercury is 
stilled preserved in Havre. 
single trip in 13 days, the weather conditions having 
been exceptional. 


They were considered good sea | 


presented a report to the effect that the French 
engineers were as able to execute the needs of the 
State as were the English. It found powerful support 
in the Chamber of Deputies, and a Bill was passed in 
1840 with a credit of £1,200,000 to be expended on 
the undertaking between 1840—1845. Building oper- 
ations followed quickly. The hulls of the ships, 
designed by the Admiralty, were chiefly constructed in 
the dockyards at Lorient, under the direction of 


| M. Pironneau, engineer of the navy. 


| 


That vessel made the | 


It would appear that the engines with which they 
were fitted were of 450 horse-power, and were the 
result of a project planned by Monsieur Francois 
Bourdon, engineer-in-chief of the Forges et Chantiers 
de la Mediterranée, at Creusot. His idea was to 
build an engine of about the same power as that of 
the British Queen, with a Gothic form of frame 
which caused it to be familiarly called ‘* Cathedral.” 
Bourdon’s design, with slight modifications as regards 
the form of the condenser, was accepted, and orders 
were given to Creusot for four pairs of engines, to 
Cavé for four pairs, and to the Hallette works at 
Arras for three pairs. Three other pairs were ordered 
from the workshops of the Royal Navy at Indret. 
According to Campagnac, the last mentioned engines 
constructed at Indret differed in some respects from 
the others, notably in the stroke of the pistons, which 


| and full equipment was 2720 tons. 
|as follows :—Cacique, Canada, Christophe-Colomb, 





Swain Sc, 


1840) 


period the steam pressure adopted on English boats 
was 7 lb. per square inch, but in France the navy 
kept to more moderate pressures. Steam was 
furnished by four marine type boilers, forming a 
block 39ft. long by 24ft. 4in. wide and 9ft. 6in. high, 
with sixteen furnaces. The grate surface was 
72 square feet, and the total heating surface 1396 
square feet. There was one chimney 6ft. in. 
diameter, 35ft. 9in. high above the fire-grate, but 
the height was subsequently increased to 42ft. on 
some of the boats. The paddle wheels were 27ft. 4in. 
diameter, and had 24 blades 10ft. long by 2ft. Tin. 
wide. The weight of the vessel with crew, passengers, 
The names were 


Darien, Eldorada, Labrador, Magellan, Montezuma, 
Orénoque, Panama, and Ulloa. While they were 
still under construction it was thought desirable 
to proceed to an inquiry into the commercial condition 
of the service, and a commission was appointed which 
spent 22 months visiting the principal ports of the 
United States. This commission furnished a report 
which resulted in the modification of some of the 
ideas originally conceived on the subject, and, 
consequently, when the ships were built no one offered 
to tender for the contract for running them. As 
the State was not inclined to take over the service 
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itself, the steamers were handed over to the navy to 
serve as steam frigates. 

Tt should be stated that doubts had already been 
expressed as to the actual value of the ships which 
had been constructed at a great cost. From the 
outset it had been questioned whether the engines 
were powerful enough to give the necessary speed, 
and by way of experiment two 500 horse-power 
engines had been ordered which were fitted in similar 
ships, namely, the Vauban and Descartes. Owing 
to pressure of work in the French shops these engines 
were built in the Roentgen works, Rotterdam. They 
were delivered about the beginning of 1844, and had 
cylinders 6ft. 10in. diameter by 7ft. 6in. stroke. 
They were very heavy, the beam engine of the 
Descartes, with paddle wheels and boilers, weighing 
820 tons. The Vauban’s machinery weighed 700 tons. 
The Descartes engines consumed a great quantity 
of steam, the fuel consumption coming out at about 
11 lb. per nominal horse-power, or, say, 2} tons per 
hour, while the speed obtained was only 8.8 knots. 

At the end of 1846 the matter was re-opened 
and a fresh contract was made by which the Hérout 
and Handel Company agreed to undertake the service 
for ten years, with four steamers, and with an annual 
subsidy of £25,000. The contract specified two 
sailings per month from April to November, and 
one per month from December to March, inclusive. 
The grant was approved of by an Act of February 17th, 
1847, and the navy handed over the frigates Canada, 
Christophe Colomb, Darien, and Ulloa, to which 
the names of Missouri, New York, Philadelphia, 
and Union were given. The company had, however, 
undertaken to run the service under unfavourable 
conditions, for the vessels were found to be 
unable to compete with the English ships, and 
it was obliged to relinquish the grant in 1848. 
The slow speed of the vessels—the 10-knot speed 
said to have been achieved on the trials was never 
realised in service—the defective accommodation 
for passengers and cargo, and the excessive fuel 
consumption, which necessitated calls being made at 
ports on the voyage, had augured ill for the enterprise 
from the first. The ships were again handed over 
to the navy and were thereafter in service for over 
25 years as steam frigates. 

French. shipbuilders having failed, the Americans 
then took the matter up, and established at Havre 
the headquarters of a line they had just started in 
conjunction with the Hérout and Handel Company, 
from New York to Bremerhaven. This service was 
inefficiently worked by a steamer of 2000 tons called 
the United States. Then a company called the 
New York and Havre line commenced a service with 
two large steamers called Franklin and Humboldt, 
which deserve passing mention. The boats were of 
wood and were built by Westerweld and Mackay, of 
New York, the former in 1848 and the latter in 1850, 
and had at first been destined for the Bremen line. 
The Franklin was 266ft. long, 41ft. 3in. beam, and 
24ft. Tin. deep, with a draught of 18ft. and a tonnage 
of 2400. She was propelled by a double beam 
engine (see Fig. 2) of 750 horse-power, with cylinders 
7ft. 6in. diameter by 8ft. stroke, built by Spielman 
and Allan, of New York. The revolutions were 
13 per minute, and the boiler pressure 4} lb. per 
square inch. The Humboldt was 280ft. long, and of 
2850 tons burthen. The engine by the same builders 
had cylinders 7ft. 10}in. diameter by 9ft. stroke. 
The average length of the voyages of the Humboldt 
for the year 1852 was 12 days 17 hours from New 
York to Havre, and 12 days 22 hours for the return 
trip—corresponding to speeds of 10.5 and 10.3 knots 
respectively. The Humboldt’s average fuel con- 
sumption worked out at 4 lb. per horse-power hour. 
The Franklin and the Humboldt were both wrecked 
in 1853, on the coast of America, and the company 
continued its service with smaller boats. 

Next, about 1856, the Livingstone Company 
established a line between Havre and New York, 
calling at Southampton, with the steamers Arago and 
Fulton, of 2250 tons, which had oscillating engines, 
45 deg. inclination, and cylinders facing%each other. 
The speed of these steamers was about 10} knots, 
and the voyage was made in a little over 12 days. 
At the same time the Vanderbilt¥European line 
commenced running its large steamer the Vanderbilt, 
which performed the trip from Havre to New York 
in 11} days; there was also a smaller boat, the 
Illinois. The Vanderbilt had a wooden hull, 343ft. 
long by 50ft. beam, and an average draught of 20ft., 
with a tonnage of 3700. Her two-cylinder engine, 
with cylinders 7ft. 43in. diameter by 12ft. stroke, had 
a beam carried in wooden frames. The engine made 
about 16 revolutions per minute, and the paddle 
wheels were 41ft. diameter. The boiler pressure was 
2¢ lb. effective, and the nominal horse-power 1000, the 
maximum speed being 13 knots. This vessel attracted 
much attention owing to her straight stem brig rig 
and her two funnels, one in front of the engines and 
the other astern, and her immense paddle-boxes. 
Apparently, however, she was not successful, for in 
1874 she was completely transformed into a four- 
masted sailing vessel, called the Three Brothers. In 
this guise the vessel was in service for many years. 

Some years later again Havre saw in her docks 
a still larger steamer called the Adriatic, which, 
originally built in 1858 for the American Collins 
Company, subsequently passed through several other 
hands, This ship measured 352ft. long, 50ft. beam, 


' 
33ft. deep, and had a draught of 22ft. 6in., while 





her displacement was 5888 tons. Her engines, which 
developed 3000 horse-power, had two oscillating 
cylinders, 7ft. 43in. diameter, by 12ft. stroke, inclined 
at 45 deg. The Port of Havre was also visited more 
or less regularly by various American steamers of 
lesser importance, such as the Morning Star, Guiding 
Star, Ariel, &c., of about 2000 tons. 

In 1856, a firm called Gauthier Fréres founded the 
Franco-American Company, with the object of estab- 
lishing a line of steamers between Havre, the United 
States, and Brazil. This company bought in England 
some screw steamers of 2500 tons, and 400 horse- 
power, among others the Alma, the Barcelona, and 
the Lyonnais. The last named was lost in conse- 
quence of a collision. This company also had built 
in the Guibert shipyard at Nantes, two iron ships 
of 3500 tons, called Jacquart and Frangois Arago, 
which were equipped with engines of 600  horse- 
power, designed to use steam, mixed with ether 
on the du Tremblay system. They do not appear, 
however, to have been worked with anything except 





steam, and the service was soon abandoned. 
We now come toa decisive period. On the 9th May, 
1857, the French Government introduced a measure 





bought in England, the Louisiane of 1900 tons, and 
500 horse-power, the Vera Cruz, the Florida, and the 
Tampico of 1830 tons, and 300 horse-power. The 
first sailing took place from St. Nazaire to Vera Cruz 
on April 14th, 1862, with the Louisiane, and the 
service becamé of great importance owing to the 
Mexican expedition. The New York service was 
commenced on June 15th, 1864, with the paddle 
boat Washington of 3400 tons, and 900 horse-power, 
built by Scott and Co., Greenock. In succession 
there were added to the company’s fleet the steamers 
La Fayette, and the Impératrice Eugénie in 1864, 
the Nouveau Monde and the Panama in 1865, all on 
the same model as the Washington, and built some 
at Greenock and the others at St. Nazaire, the engines 
in the latter ships being constructed at Le Creusot. 
These ships were of the following dimensions : length 
360ft., beam 43ft. 9in., draught 18ft. 9in., and 3400 
tons burthen. The cylinders, 7ft. 10in. diameter by 
8ft. Tin. stroke, made 17 revolutions per minute, and 
the steam pressure was 7} Ib. absolute. The indicated 
horse-power was 3600, and the speed on the trials 
13 knots, with a consumption of fuel equal to 4.4 Ib. 
per horse-power hour. These results were not 
realised in service, however, the revolutions never 






































jl 
























































a 








£9 












































TOI oe 


WM NW MM MN MO 





“ 
THe Encineer”? 


Swain Sc. 


Fig. 2—ENGINES OF THE FRANKLIN 


with the object of starting three lines of steamers 
between France and America, connecting with New 
York, the Antilles and Brazil. An annual subsidy 
of £583,000 was to be granted to the contractors 
for this new service, which was to transport the mails. 
The Compagnie des Messageries Imperiales was 
among the applicants, and it obtained the concession 
for the service between Bordeaux and Brazil with an 
annual subsidy of £196,000. It began its service 
with four paddle steamers, Guyenne, Navarre, 
Estramadure, and Béarn, propelled by oscillating 
engines’ of 500 horse-power, with feathering paddle 
wheels. The engines and hulls were built in the 
company’s yards at la Ciotat. The services to the 
United States and to the Antilles were allotted in 
February, 1858, to the Marzion Company, but that 
company was unable to make use of the concession, 
which was accordingly passed on in 1860 to the 
Compagnie Générale Maritime. After some ten months 
of negotiations the Compagnie Générale Maritime 
became, in 1861, the Compagnie Générale Transatlan- 
tique, which, in February, 1862, obtained the 
concession for the services to the Antilles and the 
United States. 

Tt began the former service with four screw steamers 





exceeding 14.3, corresponding to a speed of 11 knots. 
It is to be noted that while this company was still 
building steamers with paddle -wheels the Cunard 
Company had adopted the screw in the China in 1862. 
Accordingly the French company in 1866 ordered 
from Napiers, of Glasgow, the screw steamers 
Pereire and the Ville de Paris, 360ft. long, 43ft. 6in. 
beam, 22ft. draught, with a tonnage of 3014, and 
displacement loaded of 5200 tons The engines were 
of 1000 horse-power, with two cylinders, 7ft. diameter 
by 4ft. stroke, surface condensing, and making 
60 revolutions per minute. On service they gave 
a speed of 13 knots, reducing the time on the journey 
by 15 per cent., as compared with the paddle boats. 

The Compagnie Générale Transatlantique had built 
in London in 1867 a paddle steamer called the 
Napoleon III., of a more powerful type than’ the 
Lafayette. The hull was built by the Thames Iron- 
works Company, and the engines by Maudslays. 
The length was 360ft., beam 46ft., depth 33ft., 
tonnage 4000, and the displacement 6000 tons. 
The engine developed 1600 horse-power, and had 
cylinders 8ft. 5in. in diameter by 9ft. 4in. stroke. 
A speed of 11.5 knots was all that could be 
got out of this boat, which was not a_ success. 
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It was. accordingly one of the first to be con- 
verted into a _ screw’ steamer, and in 1870 


received the name of la Ville du Havre. It was 
lost in a collision on November 22nd, 1873. All the 
paddle steamers of this company were in succession 
converted into screw boats on the renewal of the 
mail contract in 1872-73, the work being carried out 
in London by Maudslays. ‘They were furnished with 
tandem vertical engines, surface condensers, and 
high-pressure boilers. 

From that time onward the Compagnie Générale 
Transatlantique has always taken the lead in France 
in progress made in naval architecture, and has vied 
with competing companies in the construction of 
more and more powerful ships, though its development 
has frequently been held back by the need of enlarging 
the Port of Havre. 








THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No, II.* 

THE PRINCIPAL VEGETABLE 

Tv is not quite easy to compile a list which is likely 
to meet with universal approval as representing the 
principal vegetable oils. In presenting the following 
brief summary of the sources, characteristics, and 
chief uses of certain oils, we will therefore not insist 
upon its being a complete list of the principal vegetable 


OLLS. 


oils. It may be taken, however, that all the oils 
mentioned are of first-class or of considerable 
industrial importance, 

LINSEED OIL. 


Few, we think, will quarrel with our selection of 
this oil for notice before all others. It is undoubtedly 
one of the most important, if not the most important, 
oil known to man. 

The flax plant is a herb consisting of a single 
stem 20in. to 40in. high, and is widely cultivated in 
many ternperate climates, notably in Ireland, Belgium, 
Holland, France, Russia, India, Canada, the United 
States, and the Argentine. Its stem consists of a 
core, an outer covering, and an intermediate layer of 
tissue known as the ‘bast.’ The bast suitably 
separated from the other parts of the stem, forms, of 
course, the basis of the linen industry. The fruit of 
the plant yields a seed, “* linseed,’ which forms the 
basis of the linseed oil industry. The plant 
cultivated in two distinct forms, one more richly 
flowered than the other, and therefore grown for the 
sake of its seeds. This variety is chiefly cultivated 
in Russia, India, Canada, the United States, and the 
Argentine. The Russian and, particularly that 
coming from the Baltic districts, is perhaps the most 
highly esteemed source of linseed oil. The seed 
contains from 38 to 40 per cent. of oil. 

The oil is recovered from the seed very commonly 
by hot pressing. The hot press cake retains about 
10 per cent. of oil and forms an extremely valuable 
and wholesome cattle food. Occasionally, the seeds 
are pressed cold for the recovery of an edible oil. 
The hot pressed oil is of wide application in the arts. 
It is used extensively in the manufacture of soft 
Its high specific gravity and its fine drying 
qualities make it of first importance in the manu- 
facture of paints and varnishes. The chemical 
changes which occur when linseed oil ‘‘ dries’’ are 
not clear, but it is certain that the main feature is the 
oxidation of the oil. The oxygen is taken up rapidly 
and transforms the oil into a flexible solid mass, 
known as solidified or oxidised linseed oil or as 
“linoxyn.”” This substance is manufactured on a 
large scale, for it is the principal raw material of the 
linoleum and oil cloth industry. Linseed oil in the 
natural state dries to an elastic skin in about three 
days. If, however, it is prepared by heating it with 
various salts of lead or manganese, it will dry within 
six or eight hours. So treated, it known as 
“ boiled ” oi] and is much used by painters and artists. 
Heated with sulphur, linseed oil is used medicinally. 
Acted upon otherwise by sulphur or by chloride of 
sulphur the oil solidifies into a vulecanised oil, which 
is used as a substitute for rubber. This’ material is 
chiefly used as an addition to genuine raw rubber. 

That the one plant should give us so many and 
such different materials is a remarkable illustration 
of Nature’s economy. The picture would be complete 
were linseed oil available for burning and lubricating 
purposes. Its quick drying properties, however, 
render it unsuitable for these uses, particularly for 
the latter. , 


is 
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COTTON SEED OIL. 
_ Several oils have claims to be ranked next in 
importance to linseed oil. One of these is cotton seed 
oil, as obtained from the seeds of the cotton plant. 
There are several varieties of cotton plant, such as 
the Upland and Sea Island varieties, as grown in the 
United States, and the Egyptian, Indian, Brazilian, 
and Peruvian, The fruit or “boll” of the plant, 
When ripe, bursts open and exposes the cotton in the 
form of a fluffy mass. In this condition it is gathered 
and is known as seed cotton, for it consists of about 
one-third by weight of fibre and two-thirds of seed. 
The fibre is attached to the seeds and has to be 
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separated therefrom in a cotton gin. The degree of 
success attending the ginning is an important con- 
sideration in the subsequent recovery of the oil from 
the seeds. The Egyptian plant yields a black seed, 
from which the fibre is easily removed completely 
in the gin. The American and Indian seeds, on the 
other hand, are white and leave the gin with a 
considerable amount of the fibre still adhering to 
their husks. Such seeds are sometimes re-ginned in 
the mill before being further treated. Practice 
differs, however. In some cases the seeds are crushed 
as received, the fibres and husks being allowed to pass 
into the cake. In other cases, as for example very 
frequently in the case of American “‘ Upland ”’ seed, 
the fibre is removed, the husks are taken off in a 
decorticating machine, and the kernels, or ‘‘ meats ”’ 
as they are called, are alone crushed The seeds on 
the average consist of 60 per cent. kernel and 40 per 
cent. husk. The amount of oil which they contain 
varies from 18 to 24 per cent., according to the country 
and plant producing them. 

Cotton seed kernels, the real source of the oil, 
contain a strong deep brown colouring matter. 
Owing to the difficulty of refining the crude oil, the 


Jseed not required for planting was, until a little 


over sixty years ago, thrown away, although as long 
ago as 1783 the Royal Society of Arts endeavoured 
to encourage the production of cotton seed oil and 
cotton seed cake. In America, up to 1860, the 
disposal of the seed from the ginning plant was, 
in fact, a problem of no little concern to the 
proprietor. He was heavily penalised if he allowed 
the seed to accumulate near the gin, and was strictly 
forbidden to get rid of it by throwing it into any 
river or stream. The waste seed was to a small 
extent used as a manure, but the bulk of it had 
to be burned. Later on, it was discovered that the 
residue left after milling the seed for its oil retained 
all the fertilising properties. Cotton seed meal, that 
is, the press cake ground up, is still largely used as a 
manure for sugar cane, cotton, corn, tobacco, and 
so on. It is now, however, realised that the most 
economical manner of using it is to feed it to cattle 
and to use the resulting manure, which retains 80 to 
90 per cent. of the original fertilising value, on the 
ground. 

Cotton seed oil is a so-called semi-drying oil. It 
absorbs oxygen slowly under ordinary conditions, 
but by blowing air through it at about 100 deg. Cent. 
the absorption can be increased. Blown cotton seed 
oil and other semi-drying oils similarly treated 
become thickened and appear in density and viscosity 
like castor oil. They are produced on a considerable 
scale and when dissolved in light mineral oils.are used 
as lubricants. Refined cotton seed oil is in extensive 
use for edible purposes. It appears on the table as 
salad oil, it is used by the sardine tinning industry, 
and under the name of butter oil it forms one of the 
chief raw materials of the margarine manufacturer 
and of the manufacturer of lard substitute, or com- 
pound lard as it is called. Apart from the very 
great use of cotton seed oil for edible purposes its 
chief industrial employment is in the soap-making 
industry. It is frequently used in this connection by 
itself. As an ingredient of toilet soap it is commonly 
mixed with tallow or cocoa-nut oil. It is also widely 
used in the manufacture of soap powder. 


OLIVE OIL. 


Olive oil is in several respects chemically and 
industrially closely similar to cotton seed oil. The 
latter being cheaper is frequently substituted for it, 
notably for edible purposes. The reputation of olive 
oil as an edible oil is, however, too great for it ever 
to be supplanted completely by any other. The olive 
tree is chiefly cultivated in the countries bordering 
the Mediterranean. Recently attempts, not always 
with success, have been made to grow it in India, 
California, South Africa, and Australia. The fruit of 
the olive consists of rind, flesh, stone, and seed kernel. 
All parts contain oil. The fleshy part forming 80 per 
cent. of the whole contains from 40 to 60 per cent. of 
oil and yields the best oil for edible purposes. To 
produce this oil the fruit is gathered before it is quite 
ripe and is peeled and stoned. The flesh is then 
pressed by itself. The kernels are crushed separately 
and yield an inferior ‘“ olive kernel oil.” The pulp 
left after the pressing of the flesh may contain as much 
as 20 per cent. of oil. It is ground up with hot water 
and allowed to stand until the broken up cellular 
tissue rises to the surface. This is again pressed for 
a second quality oil. The residue is finally extracted 
with solvents, commonly carbon disulphide. Such 
extracted oil acquires a deep green colour from the 
chlorophyll in the fruit, and is principally used for 
soap-making. In some mills the original fruit is not 
stoned before being pressed for the first time, but is 
crushed as a whole. The oil yielded is of a less 
perfect quality than that obtained by the other 
process, for it contains the poorer oil derived from the 
kernels. 

The oil derived from the first pressing of the fruit 
is almost invariably used for edible purposes. A 
second or third pressing is commonly adopted. The 
oil so obtained is used for soap-making and for lubri- 
cating and burning purposes, for olive oil is a non- 
drying oil. The press cake is sometimes used locally 
as a cattle food. The value of the oil, however, 


makes it pay to carry the recovery to the greatest 
possible extent. 


Hence the last drop of oil is usually 





recovered by the chemical solvent process and the 
residue sold as manure. 


CASTOR OIL. 


The castor tree or shrub—it is found in both 
forms—grows in all tropical and sub-tropical countries. 
The seeds are enclosed within a rough outer shell or 
pod, and themselves consist of a husk containing a 
white soft kernel. The kernel forms 80 per cent. 
of the seed and yields from 46 to 53 per cent. of its 
weight in oil. The husks are oil-less. The bulk of 
the seed used in commerce comes from the East Indies. 

Castor oil is of the non-drying class and is of 
great value as a lubricant. It is extensively used 
in the soap industry. Treated with concentrated 
sulphuric acid it yields a fatty substance known as 
Turkey Red oil, which is used in preparing cotton fibre 
for dyeing in the Turkey Red industry. Its medicinal 
use depends upon the fact that it contains an alkaloid. 
This alkaloid in excess is poisonous, and as it is 
retained in considerable quantity in the residue left 
after crushing the seeds, castor oil cake is unfit for 
a cattle food. Consequently it is extracted with 
solvents to recover a quality of oil suitable for soap- 
making and other technical purposes. The ultimate 
residue is used as a manure. 

Castor seeds are commonly pressed cold to obtain 
medicinal oil and then pressed a second or third 
time in a hot condition to obtain technical quality 
oils. The seeds are frequently crushed with their 
husks on, but sometimes they are previously decorti- 
cated and their kernels alone placed in the press. 


PALM, PALM KERNEL, AND COCOA-NUT OILS. 

The fruit of the African oil palm consists of a 
fleshy outer layer or pericarp surrounding a hard 
woody shell within which is the seed kernel. Roughly, 
the shell forms 50 per cent. of the whole, the fleshy 
pericarp 35 per cent., and the kernel 15 per cent. 
Of the pericarp 50 per cent. or so is oil, while the 
kernel yields about 45 per cent. In the case of the 
olive the oils recovered from the fleshy part and from 
the kernels are practically the same. In the case 
of the palm tree fruit they are quite different. Palm 
oil, the product derived from the pericarp, is used 
principally in the making of soap and candles. The 
pericarp, owing to its nature, has to be worked up 
as soon as the fruit is pulled. Consequently, the 
factory is erected near the plantation. The kernels, 
separated from the pericarp are shipped to the 
United Kingdom, Hamburg, ’&c., and are treated 
by crushing and extraction with solvents for the 
recovery of palm kernel oil. This oil in a fresh 
condition is largely used in the manufacture of 
margarine. and to a considerable extent, when suitably 
treated, in the manufacture of chocolate. The 
poorer qualities and the extracted oil are suitable 
for soap, candle and paint making. Palm kernel 
oil cake is somewhat deficient in nitrogen, so that its 
value as a cattle food is less than that of some other 
qualities of cake. This deficiency also renders the 
residue from the extraction process of low value 
a manure. 

Cocoa-nuts aré obtained from a tree of the palm 
family, not, of course, from the cocoa-tree. The 
fleshy layer inside the nut, when dried either in the 
sun or by artificial heat, is known as “copra.” The 
undried flesh contains about half its weight of water. 
so that by drying it, an operation carried on at the 
place where the nuts are gathered, a considerable 
saving of freight is affected. The copra, shipped to 
the oil mills, is shredded and crushed hot. It yields 
round about 64 per cent. of its weight in oil, but this 
figure is subject to variation according to the precise 
method adopted for drying the copra by the gatherers. 
Cocoa-nut oil is very closely’ similar to palm kernel 
oil and is used for much the same purposes, that is 
to say, chiefly in the making of margarine and of soap. 

These three oils, palm, palm kernel, and cocoa-nut 
oils, are all of the non-drying type, and at ordinary 
European temperatures are to be regarded as vegetable 
fats rather than as oils. 

It may be noted here that although cocoa-nuts 
do not grow on cocoa trees, still cocoa-nut oil— 
and also palm kernel oil—is of great value to the 
chocolate manufacturer. The cocoa bean when 
roasted and ground contains about 50 per cent. of 
fat, or ‘cocoa butter” as it is called. This fat 
renders the cocoa powder difficult of mixture with 
boiling water and indigestible. It is besides a 
valuable substance in itself, being used in medicine 
and soap-making. Hence it is frequently removed 
to the extent of about half its original amount by 
submitting the ground cocoa powder to hydraulic 
In working up the cocoa powder into 
chocolate of the best quality a portion of the 
abstracted cocoa butter is returned to it. In other 
chocolates the valuable cocoa butter is omitted, and 
cocoa-nut oil, suitably treated, or palm kernel oil 
is used instead. 


as 


pressure. 


SOYA BEAN OIL. 

The soya bean plant flourishes in Manchuria, China, 
and Japan. In Manchuria the cultivation of the 
plant is stated to have been the main agricultural 
industry for centuries, while the production of soya 
bean oil and soya bean cake formed the most impor- 
tant manufactures of the country. The bean cakes 
have for long formed one of the chief articles of food 
for the inhabitants. Nevertheless, the bean and 
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the oil it yields were almost unknown in Europe until | 


the Russo-Japanese war. Since then the production 
and use of soya bean oil and soya bean cake have 
developed phenomenally. The oil in Europe now 
rivals that obtained from the cotton seed, while the 
cake, on the Continent at least, is contesting the 
position as a food for milch cows held by linseed and 
cotton seed cake. The oil belongs to the semi- 
drying class, and is used for edible purposes, as an 
illuminant, in soap-making, and in the manufacture of 
linoleum. The bean contains about 18 per cent. of 
oil, and in the press yields from 10 to 13 per cent. 


RAPE OR COLZA OIL. 

The rape plant is grown extensively in many 
European countries, notably in Russia. It is culti- 
vated in British India to an extent which renders 
the annual crop second only in importance to the 
linseed crop. The bulk of the Indian seed is shipped 
to England, but Germany used.to have a preponder- 
ating hold on other sources of supply. Rape oil 
belongs to the semi-drying class, and is principally 
used for burning purposes and as a lubricant. In 
the latter case the oil is frequently ‘“‘ blown,” as men- 
tioned above under cotton seed oil. To a small extent 
rape oil when obtained by “ cold drawing ” is used for 
edible purposes, notably by bakers in the production 
of bread. It is commonly employed as a quenching 
medium for steel plates, &c., and on the Continent 
is used occasionally in the manufacture of soft soap. 
The seed contains anything from 33 to 43 per cent. 


of oil. It is frequently extracted by means of 
solvents. The oil apparently contains a poisonous 
element. Consequently rape seed cake is not greatly 


valued as a cattle food. It may, in fact, be said that 
the bulk of the residue left after either crushing or 
extraction with solvents is used as a manure. 


MUSTARD OIL. 

This oil is obtained from the black, white, or wild 
mustard plant, and is used in soap-making and as 
a substitute for or adulterant in rape oil, with which 
it is closely similar. The cake left after crushing is, 
however, a more important product than the oil. 
When ground this cake gives the mustard of the 
domestic table. 


SUNFLOWER OIL. 


The sunflower is cultivated for the sake of its seeds 
on an immense scale in Russia, Italy, India, and China: 


Fig. 1 


The seeds, raw or roasted, are used in Russia as an 
article of diet. 
crushing is, when refined, considered by some to 
equal olive oil for edible purposes. Its chief use, 
however, is in soap and candle making. The seeds 
contain from 20 to 23 per cent. of oil. For cattle- 
feeding purposes the cake is not only very palatable, 
but being rich in nitrogenous matter is of great food 
value. Sunflower oil belongs to the drying class. 
The sunflower is very readily cultivated, atid produces 
a high yield of seeds. It is believed that the Central 
Enpires, cut off as they are at present from many 
important sources of oils and fats, are cultivating 


the sunflower on an extensive scale in an attempt | 
They are probably growing | 


to reduce the deficiency. 
fiax—for linseed oil—also on a considerable scale ; but 


flax, it is to be noted, rapidly exhausts the soil and 


is therefore in all likelihood being cultivated to an 
extent only slightly greater than in peace time. 


may perhaps be added that the rumours recently | 
in circulation as to Germany’s shortage of glycerine | 


and the horrible means she is adopting to make it good 
cannot be accepted as true by those qualified to judge. 


In the first place Germany uses little or no glycerine | 


in the production of her explosives, differing in this 


respect from this country which, of course, depends | 


extensively upon nitro-glycerine. In the second 
place the yield of glycerine from the source suggested 
would be altogether too insignificant to justify the 
cost, trouble, and difficulty of recovering it. 


POPPY SEED OIL. 


The seed of the poppy contains from 45 to 50 
per cent. of an oil which, when “cold drawn,” is 


almost colourless, has little odour, and possesses a | 
It is in extensive use on the table | 
as a salad oil, and is highly valued by artists and | 
The seeds are usually expressed | 


pleasant taste. 


artists’ colourmen. 
twice, the second pressing being carried out hot and 
yielding an inferior oil which is extensively employed 
in making paints and soft soaps. The oil belongs 
to the drying class. 
nitrogen and is highly valued as a cattle food. 








The oil recovered from them by | 


It | 


Poppy seed cake is rich in | 


THE EXTRACTION OF SUGAR-CANE MILLS. 
By P. H. PARR. 
Ir is often necessary to estimate the extraction of 
a train of cane mills when milling a particular cane 


under certain conditions of working, and with 
various amounts of imbibition water, especially 


in connection with the guarantees which are now 
commonly required with new milling plants. The 
subject has received a certain amount of attention 
by the various writers on sugar machinery, but 
such information as has been seen by the author 
does not provide any means of readily determining 
the extraction under various conditions, especially 
with the “compound imbibition”? now frequently 
used, where all the water is applied to the last inter- 
mediate carrier, and the thin juice from the later 
mills used for imbibition for the earlier ones. In 
this article there are given simple and accurate 
original formulz, and a number of calculated results, 
by which all ordinary cases of both simple and com- 
pound imbibition can be readily dealt with, and 
allowing of exact results being obtained with a 
minimum of labour. The limitations of space in war 
time preclude the publication of the mathematical 
analyses by which the formule are obtained, but it 
is hoped that these may be given at some later date. 
It may be mentioned that the analysis for compound 
imbibition involves advanced mathematics, and the 
results, in the practical form now published for the 
first time, depend on the use of * determinants.” 


SIMPLE IMBIBITION. 


By simple imbibition is meant the method of work- 
ing where the imbibition water is applied directly 
to each intermediate carrier. 

Let Jo be the weight of the juice entering the 
first mill—most conveniently taken as pounds of 
juice per 100 Ib. of cane—J, the weight of the juice 
extracted, J, the weight of the juice passing out 
with the megass—all with a Brix degree of B,—and 
let W, be the weight of the imbibition water applied 
to the first intermediate carrier. Similarly, let 
J; and J, be the weights of the juice extracted, and 
passing out with the megass, for the second mill, 
with a Brix degree of B,; and so on, as shown in 
Fig. 1. For the mth mill, the Brix degree of the 
juice dealt with is B,, the weight of the juice extracted 
is Jon_,, and the weight of the juice passing out with 
the megass is Jon. 
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There must now be introduced a very important 
symbol, which is the foundation of the method and 
the simple formule developed by the author, and 


B, 


this is Ra = a’ which may be called the “ Brix 


ratio,” being the ratio of the Brix of the first—normal 
—juice to that cf the juice from the nth mill. 

Now, by an analysis of the effects of the various 
mixings of the imbibition waters with the juices, 
it may be shown that, finally, for two mills—, 


1+W 
te 
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For three mills— 
Ry — Je + Wi) (Je + Ws) 
| Jo Ja 
For four mills— 
| Pines (Jo + W,) (Ja W.,) (J, W,) 
JoIaJe 
For five mills— 
R, = (2+ Wi) (Sat We) (Jo + Ws) (Se + We) 
Jo Ja3e Us 
For six mills— 
a (Jot W,)(Jg+ We) (Sg+ Wa) (Je + Wa) (Sin + Ws) 
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The values of the various J’s are easily found 
from the percentages of fibre in the megass leaving 


each mill, for if F, is the percentage of fibre in the | 


|cane, and F,, that in the megass, then the total 


| . . 100F. 

| amount of megass per 100 of cane is Ry 
m 
| 
| 


and 


therefore the juice contained in the megass is 
100 F. 
F , 


| required, they are given in Table I. for canes con- 


As_ these are constantly 


- F.. 





figures 


| taining from 9 to 15 per cent. of fibre, and for megass | 


| containing from 35 to 50 per cent. of fibre. 


|it is easy to calculate the extraction. 
| the nth mill, then, as above, the weight of the juice 
| leaving with the final megass is Jyx, with a Brix of 


OO (OO CO 


Having found the Brix ratio for a train of mills | 
If the last is | 


B,, which is equal to +, ; therefore the total solids 


» Pees 
with the juice to the first mill are J, B,, so that 
J ) 

—~ )B,. The 
R,, ; 
extraction is usually best expressed as a percentage 
of the initial juice, so that on dividing by Jy B,, and 
multiplying by 100, the percentage extraction is 


di 
E, = ( i sg ) 100. 
* 


It is also frequently required to determine the 
Brix degree of the mixed juice, and this is readily 
done. The total solids in the mixed juice are 
evidently J) B, E,, and the total amount of this 
juice is Jy + W — Jon, where W is the total imbibition 
water applied, so that the Brix degree of the mixed 
juice is- 


in this juice are The total solids enter. 


ing 


the total solids extracted are ( Jo — 


J.B, E. 
Jo+ W 


If it is desired to allow for the mixing of the 
imbibition water with the juice being imperfect, 
this should be done last. Calculate the extraction 
with perfect admixture by the formule given above. 
Also calculate the extraction that would be obtained 
by dry crushing to the final megass, which is readily 
done by the aid of Table J. The difference is the 
extraction due to the imbibition, and any “ mixing 
factor ’’ should be applied to this difference, and the 
result added to the dry-crushing extraction in order 
to obtain the final result. 

As an example of the use of the foregoing, the 
calculations will now be given for a fourteen-roller 
milling plant, crushing cane with 11 per cent. of 
fibre, and containing juice of 17 deg. Brix; the 
four mills delivering megass of 37, 42, 47, and 47 per 
cent. of fibre respectively, and with imbibition water 
equal to 8 per cent. of the cane applied to each 
intermediate carrier. 

Referring to Table I., it is found that, per 106 Ib. 
= 18.8, Jg = 15.2, Jg = Ja = 12.4, and 


Bn 


. Jon’ 


of cane, J 


2 





W, = W, = W; = 8. The Brix ratio will therefore 
be 
bya ~~ 92 ¢ mn, 
R, = 76:8 x 23.2 x 20.4 _ 3 58. 
18.8 x 15.2 12.4 
AP) ae 
J3 Js Jy 
Te | D nag ih ee Js 


Fig. 2 
The extraction will be, J, being, of course, 100 — 11 


= 89— 
: . 
E, = ( ties 12.40 . x 100 = 96.1 per cent. 
89 x 3.58 
The extraction with dry crushing to 47 per cent. 
89 — 12.4 


89 


fibre in the megass would be x 100 = 86.1 
per cent., so that 96.1 — 86.1 = 10 per cent. of 
the extraction is due to the imbibition. If it 
desired to allow for a mixing factor of, say, 0.8, then 
10 x 0.8 = 8, and 86.1 + 8 = 94.1 per cent. isthe 
actual extraction to be expected. 


Is 


TaBLeE I.—Pounds of Juice contained in the Megass per 100 1b. 
of Cane. 





Per cent. of Per cent. of fibre in cane. 


fibre 


in megass. 9 10 11 12 13 14 15 
35 16.7 18.6 20.4 22.3 24.1 26.0 27.9 
36 16.0 17.8 19.6 21.4 23.1 24.9 26.7 
37 15.3 17.0 18.8 20.5 22.2 23.8 25.6 
38 14.7 16.3 18.0 19.6 21.2 22.9 24.5 
39 14.1 15.7 17.2 18.8 20.4 21.9 23.5 
40 13.5 15.0 16.5 18.0 19.5 21.0 22.5 
41 13.0 14:54 16.9-17.8 16.7 90.2 21.6 
42 12.5 13.8 15.2 16.6 18.0 19.4 20.8 
A 43 13.0 18:3 1456 26.9 19:3. 18:6 19.9 
44 11.5 12.8 14.0 15.3 16.6 17.8 19.1 
45 11.0 12.2 13.6 14.7 15.9 17.1 18.4 
46 10.6 11.8 12.9 14.1 15.3 16.4 17.6 
47 10.2 11.3 12.4 18.6 14.7 15.8 16.9 
48 9.8 10.8 11.9 13.0 14.1 15.2 16.3 
49 9.4 10.4 11.6 12.6 13.6 14.6 15.6 
50 9.0 10.0 11.0 12.0 13.0 14.0 15.0 
ey it x 6. 
The Brix of the mixed juicewill be 82 * 17_x 0.941 
89 24 — 12.4 


= 14.2 deg., the amount of the mixed juice being 
89 + 24 — 12.4 = 100.6 lb. per 100 lb. of cane. 
| The above example shows the facility with which 
| all the necessary calculations can be made by using 
| the above method and formule, and the corresponding 
formule for compound imbibition will now be given. 


COMPOUND IMBIBITION. 


By compound imbibition is meant the method of 
| working in which all the imbibition water is applied 


| 
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to the last intermediate carrier, and the thin juices 
from the later mills pass forward to the earlier 
intermediate carriers successively, so that the juice 
is finally delivered to the factory from the first and 
second mills only. 

Referring to Fig. 2, the imbibition for the first 
intermediate carrier is the juice from the third mill, 
or J; at a Brix of B;, instead of water, and so on, the 
whole of the imbibition water W being applied to the 
last intermediate carrier. 

An analysis of the mixtures shows that the Brix 
ratios may be determined by the following formule :— 

For three mills— 

_ Ws +JI)W , 
R; I,J, +1 
For four mills— 
aaa ( (Js + Je) J; “|- Je J) W i 2 
a dedads ‘ 
For five mills— 
R, a ( ( (Js + Jz) Jz - Je J) Jo + Je Ja Je) W cS 1 
a Je Ja Je Js 
For six mills— 
((( (Ss + Je) Jr + Jy Ja) Jo + Jz Ja Ie) Jn 
+- Je Jade Je) W n as 1 
Jo Jade Js dio 

These formule for compound imbibition are not 
much more complex than those for simple imbibition, 
and give the required results exactly, whilst, com 
pared with the method of successive approximation 
indicated by Noel Deer in “ Cane Sugar,” the labour 
is almost negligible. 

On applying the above formula for R, to the 
example used for simple imbibition, the J’s are the 
seme as before. W, which is now the whole of the 
imbibition water, will be 24; J;=J,+ W—J,= 
12.4 + 24 — 12.4 = 24; andJ, = i+45,—JJ,= 
15.2 + 24 -— 12.4 = 26.8; so that— 


ic ((26.8 + 18.8)24+ 18.8 x 15.2)24 . 
= i aes Ss ay 


R, = 


nia be 334 

18.8 x 15.2 x 12.4 si 

The extraction will be— 
, 12.4 

™" ( '~ 89x 10.36 
or 2.55 per cent. more than with simple imbibition 
with the same amount of water. 

Allowing for a mixing factor of 0.8, then (98.65 — 
86.1) x 0.8 + 86.1 = 96.1 per cent. for the actual 
extraction, or 2 per cent. more than with simple 
imbibition. The Brix of the mixed juice will be 
89 x 17 x 0.961 _ “ « 

89 4 24 — 13.4 14.5 deg’, and the 
will be 100.6 1b. per 100 lb. of cane, the same as 
before. 

The sucrose in the megass is the difference between 
the original amount and the amount extracted; the 
total weight of the megass is known, also the weight 
of the fibre, and so the percentage composition of the 
megass can readily be found if desired. For the 
above example it is fibre 47 per cent., sucrose 2.5 per 
cent., and water 50.5 per cent. 


x 100 = 98.65 per cent., 


quantity 


Taste II.—Percentage Extraction of Sucrose. 














No. | 10 12 14 

of — — | ————___ ‘ ea 
rolls, | D 5S Cc D 8 Cc D 8 C 
3 (79.3 7 (ee ass oe eee — 
5 81.1 2 cain ATOR ae So =e 
6 |83.4 87.9 —/|79.5 84.4 — 175.6 80.8 — 
S 04.9 $9.1 —/(8l.0 S809 — (77:5 82.6 — 
9 |86.5 93.2 94.8183.3 90.7 92.780.0 88.1 90.3 
11 /|87.5 93.9 95.4'84.6 91.7 93.781.5 89.4 91.5 
i2 |, 8:8 97.8 , 08:9. 96:7 ,, - 91.9 96.4 
14 | » 95.9 97.9] ,, 94.2 96.8 ,, 92.3 95.5 
15 » 96.9 98.6 ,, 95.6 98.0 ,, 94.0 97.3 
17 » 97.0 98.6 ,, 95.9 98.1] ,, 95.3 97.4 
18 | « O7.7 CO.8),. 06:7 O8.d.,, 98:4: 08,0 
20 ‘<< OF:8 SOR, 06:8 S84; 96:8. 0 





Table II. gives the percentage extractions for the 

various milling trains, as calculated by the foregoing 
formule, with dry crushing (D), simple imbibition 
(S), and compound imbibition (C), for canes with 
10, 12, and 14 per cent. fibre. The fibre percentages 
in the megass from the successive mills have been 
taken at 35, 40, 45, 47, 47, 47 for trains with mills 
only, and at 37, 42, 47, 47, 47, 47 for mills preceded 
by a crusher, and the imbibition water at 8 per cent. 
on the cane for each intermediate carrier. The 
~~ figures given allow for a mixing factor 
of 0.9. 
_ When using the formule for compound imbibition, 
it should be noticed that any alteration in W involves 
@ corresponding, alteration in the J’s with odd 
suffixes. 








Tue chairman of the Great Eastern Railway, at the 
company’s annual meeting on the 9th inst., said that they 
had lost one of their four boats, and two had been captured 
by the enemy, so they had taken over temporarily three of 
the Great Central Company’s steamers, so as to keep up 
a steady commercial communication with the Continent, 
and a further boat had been placed at their disposal for 
the maintenance of the foodstuffs traffic. The Great 
Eastern Company has already booked two berths in 
shipyards for building two new steamers, and the 


desirability of laying down additional cargo boats was 
being considered, 





SWISS RAILWAYS IN WAR TIME. 
(From our Swiss Correspondent.). 


BERNE, January 29th. 


IMAGINE a great railway junction round which a ring 
fence has been erected, outside which is a complete 
circle of nations at war. Broadly speaking, those on 
the east are engaged in a deadly struggle with those 
on the west, but there is no break whatever in the 
encircling war zone. All that the trains in the 
junction can now do is to run to the ring fence in 
every direction, and to run from one siding to another 
or from one platform to another. 

Now, Switzerland’s railway system is exactly in 
the position of such a railway junction. Before the 
war this country was a kind of European railway 
junction. Trains constantly ran through her terri- 
tory from France to Italy, from Germany to Italy, 
from Austria-Hungary to France, from Belgium to 
Italy, from Germany to France, and vice versd. At 
present all these international through trains have 
ceased running. They run to the Swiss frontier, it is 
true, but there passengers and goods, cattle and 
luggage, must all be transferred to a Swiss train, which 
will convey them through Switzerland to another 
belligerent frontier, where again everyone has to dis- 
mount and everything be transferred to another 
train. 

It is not, however, the Swiss Federal railways alone, 
dealing, as they do, with almost all the international 
traffic in their country, which has suffered by the war. 
All the small auxiliary lines, and especially the moun- 
tain and tourist railways, have lost so heavily during 
the past two and a-half years that at best they can pay 
no dividend, and at worst they are being more or less 
artificially preserved from bankruptcy by the inter- 
vention of the Swiss Government, which, some time 
ago, in virtue of the extensive extraordinary powers 
conferred upon it at the outbreak of the war, took 
measures to safeguard the smaller railways from 
being obliged to go into liquidation, thus preventing 
unnecessary loss being inflicted upon the shareholders 
and bondholders. Above all, however, this measure 
aimed at thwarting speculators, and not allowing 
them, first, to compel a small railway to become in- 
solvent, then to buy it up for a mere song, and eventu- 
ally to enrich themselves at the expense of the un- 
happy shareholders. 

On the working of the Swiss Federal or Government 
Railways alone the estimated and actual deficits from 
1914 to 1917 inclusive amount to £3,216,609. The 
condition of the small privately owned lines, however, 
is far worse. Even in 1913 thirteen of them were 
already working at a loss; in 1914 this number had 
risen to twenty-five, and in 1915 to twenty-nine— 
twenty-nine small railway undertakings, the loss on 
the running of which was over 981,000f. It is not 
that there are no strangers in Switzerland at present, 
or that there have been none since the war. There 
are, for instance, as many as 30,000 interned soldiers 
and officers now in different parts of the country, but 
they travel very little, and always at half fares. 
Tourists, however, there are none, for the handful of 
wives or mothers allowed to visit interned soldiers or 
officers really do not count. The worst trial, however, 
to which the Swiss railways in general have been 
subjected since the war is only now beginning, and this 
is the scarcity of coal. The immediate results of this 
shortage are that, in the second half of February, the 
Federal Railways, and all other Swiss lines run by 
steam traction, and also the lake steamer companies, 
will reduce their already diminished time-tables by 
from 20 to 25 per cent. Long distance expresses 
will for the present be little affected ; it is the less 
important lines which will have their service cur- 
tailed, but should the shortage of coal continue, as is 
much feared, then the railway authorities hold out 
the prospect of further reduced time-tables—so much 
reduced as seriously to interfere with public conveni- 
ence; and they also hint broadly that only such 
persons as have a real business reason for wishing to 
travel will be allowed to do so. Pleasure travelling 
will be entirely prohibited, or rendered difficult and 
expensive, as in England; this in order that those 
travelling for business and for solid reasons generally 
may continue to do so, and, almost more important, 
that it may still be possible to cope with the goods 
traffic. Other measures of economy proposed are the 
further raising of the prices of tickets, already very 
greatly raised since the war; surtaxes of 5 centimes 
on tickets between 50 centimes and a franc, and of 
10 centimes on tickets of more than.one franc in 
value ; express train surcharges, reduction of railway 
staff, &c. 


The Federal Railways require for their proper | 


running about 600,000 tons of coal per annum ; and 
the Swiss auxiliary railway about 100,000 tons. Add 
to this 700,000 tons of coal, the requirements of 
factories, gasworks and householders, and an annual 
total of about 3,360,000 is reached. As regards the 
consumption of gas, measures are now everywhere 
being taken by the local authorities to reduce this, 
and to instruct the public as to how they can and 
must likewise lesser their consumption. 

Naturally, as the supply of coal has decreased, the 
price has risen. The Federal Railways, even in 1915, 
still obtained their coal at 27f. per ton, but the price 
set down in their estimates for 1917 is 38f. Germany 





is, of course, virtually, the sole source from which 
Switzerland’s coal comes—German mines, that is, 
and Belgian mines being worked by Germany for her 
own benefit of course, and not for that of Belgium. 
By agreement with Switzerland Germany undertook 
last September to supply her with 253,000 tons of 
coal monthly, but for reasons best known to the 
Germans this agreement has not been kept, and Ger- 
man coal supplies are now quite 150,000 tons behind- 
hand, and are gradually falling off every month. 
Moreover, this coal convention will expire on April 
2nd next, and there is no knowing what conditions 
Germany will attach to its renewal. The excuses 
which she alleges for failing to keep her coal supply 
contract are that to produce Switzerland’s coal alone 
she needs 20,000 to 30,000 labourers who could be 
used on the front, and also that she has not enough 
rolling stock. Switzerland, however, has sent her 
own rolling stock, as much as she agreed to send and 
far more, yet the coal does not come, or not in suffi- 
cient quantities. And Germany ,demands ample 
compensations for sending—or not sending—the 
stipulated quantities of coal to Switzerland, com- 
pensations in the form of what Switzerland can ill- 
afford—raw materials, foodstuffs, and cattle. 

Meanwhile, it is not reassuring for the Swiss to read 
in the German newspaper, which expresses the senti- 
ments of the great colliery owners, the Rheinisch West- 
phalische Zeitung, that Germany ought to take 
advantage of the fact that neutrals require coal and 
cannot dispense with it, in order to put pressure on 
them either to supply the labour for working the coal 
mines or else to produce certain articles of which 
Germany has great need. In any case neutrals’ 
economic dependence on Germany for coal ought to 
be put to profit, so as to make them still more depen- 
dent on her from the political standpoint. That the 
Swiss are well aware of Germany’s cherishing such 
intentions—although they never say so—is clear 
from their constant discussion of ways and means of 
electrifying their main lines of railway as speedily as 
possible, in order that the running of these may not 
be dependent on German coal, and in general, from 
their increasing desire to utilise to the utmost the 
“‘ white coal ’’—water supply—of the country. 

Just when the Swiss railways in general, except the 
tourist lines, were beginning to recover to some extent 
from the disorganisation consequent on the war, 
comes this coal crisis. Preparations for drafting the 
Federal Railways summer time-table for 1917 have 
been interrupted, and a new reduced war time-table 
drafted, in conjunction with the runnings of the minor 
railways and of the lake steamer companies. As in 
England, so here the ordinary travelling public must 
suffer. The first consideration is to keep the goods 
traffic running; and ensure the country’s food supply 
and other products arriving; the second to have a 
necessary minimum quick service of trains between 
the important centres, so that the country’s com- 
merce and trade may not be seriously impeded. Mean- 
while, the pressure on Switzerland tightens, and her 
situation is not made easier by the necessity of 
mobilising three divisions in order that she may be 
prepared for any possibilities which may occur in the 
event of fighting in the neighbourhood of her frontiers. 








GLASS RESEARCH. 


Tue Advisory Council of the Government’s Department 
of Scientific and Industrial Research has added to the 
list of its technical Committees a Standing Committee 
on Glass and Optical Instruments. The membership 
of the Committee is at present as follows :—Professor 
H. Jackson (Chairman), Mr. Conrad Beck, Professor 
C. V. Boys, F.R.S., Mr. F. J. Cheshire, Mr. A. E. Conrady, 
Mr. A. S. Esslemont, Mr. J. W. French, Dr. R. T. Glaze- 
brook, F.R.S., Sir Howard Grubb, F.R.S., F.R.A.S., 
Mr. E. B. Knobel, F.R.A.S., Dr. T. R. Merton, Professor 
J. W. Nicholson, D.Se., Captain Creagh Osborne, R N., 
Mr. H. J. Stobart, Mr. J. Stuart, Mr. M. P. Swift, Mr. 
William Taylor, Mr. F..Twyman, Lieut.-Colonel A. C. 
Williams, Mr. W. F. J. Wood. 

The Committee met on December 11th, and, having 
regard to the urgency of the problems requiring investi- 
gation in respect of these essential industries, appointed 
@ series of sub-committees to which various special 
problems were referred. Among these problems the more 
important are :— 

(a) Raw materials for glass and glass making. 

(6) Optical properties of a large range of glasses. 

(c) General physical and chemical properties of glass 

and glassware for scientific and industrial purposes. 

(d) Testing and standardising of glassware. 

(e) Workshop technique. 

(f) X-ray glass apparatus. 

(g) Optical calculations and lens designing. 

(h) Optical instruments. 

(j) Translation of foreign works on optics: 

This brief description indicates certain lines of investi- 
gation which have been brought forward. The Standing 
Committee does not propose to limit itself to these subjects, 
but is prepared to consider and report upon the necessity 
for investigation in other directions, relevant to its terms 
of reference. Manufacturers who have experienced 
difficulties requiring investigations for their solution in 
connection with the subjects of glass and optical instru- 
ments or who desire to make suggestions for special 
researches on these subjects are invited to communicate 
in the first instance with the Secretary of the Research 
Department, Great George-street, Westminster, S.W., 
who will direct the correspop’*nce into the appropriate 
channels for attention. 











THE ENGINEER 





Fes. 16, 1917 

















al 


PYRMONT 


BRIDGE, SYDNEY, N.S.W.—PARTS 
(For description see opposite page.) 


OF SWING SPAN 











































































































































































































































































































































4 
‘THe Encineer” 














le 12° ! 
| /\6t 167 | 
— Ligedass Girgdr i] | —" a 
8 = — & jo—_—- 4-089 = 
< al | al aN ts = i 
) 3 3 . 
SH PAS ™ Fig.42 
‘ ia. {epee ae 
3 “ARITA TART 5 
= eae. 2 
eat. on | ‘ 
c c 
= so icder “ s 
= > {’ FUN vA) 
© pe,* Sa tact) fea he | la ted 
3/2 10-0 a a 
J 
5-0 . 
Fig.44 Fig.4! 
6-56 . 
le _ 
_ 
i aigtgieyes 
Fig. 46. 
6:7" 
r , \ 0 Ar mr 
Fig.45. 5 4a Z 
Distributing 
Girder 
Diaphragm 
Pa) 
. ‘A 
x Y Y x . 
Fig.49 \ ‘ 
| | | | Girder 
pe 5 T A T 35°0 Diam 
. ! 
AZ 92) [ ee 13'4” s 
I 13-4 13-4 | 
1204 Rites 19 5G —— /2)-4 
Fig.48. Tons 
i. a © 
5‘ 
SESE? 77 OL C"6" 
pede, oe 10 « §' Double Angle 
O3F 4 @ 3 Web 
‘ Oye 
Fig.5!. . s due to superstructure 
‘and Live Load. Fig.56 
(abd t ; “8 
\/2+-4 tons | . ; 
~— 20> Ye Plate Fi g.54 
Radal Girlder 
i Gunmetal Plate 
I< ae 
a 
Oo Oo O # oO 0 0 0 
Fig.58. 
All rivets ? "dia except those through lower 
cover horiz. Flange which are e Countersunk i 
Fig.57. 
3 
< 
6 
i 
| 
' I 
fi | ' 
6'x6 x Ya ! 1 
Angle i Open _ =-— t 
Ve" 3 Re 
Z 
We | / <4 $2t:0n) 
4 e as 5 or ~ 1 
d ° , * on ! 
' ar ome acme She ate ee ee es co m= - o- | 
“#51 's ke" ic eGe 
ae a Fig-55 we eG, 
17-6 > | *e om 
| ee 
. Fig.60 
Fig.59. SWAIN Sc. 








Fes. 16, 1917 


THE ENGINEER 


151 











PYRMONT ELECTRIC SWING BRIDGE. 
No. IV.* 

Tar bridge was designed to ‘carry a distributed 
live load of 100 lb. per square foot of deck, and also for 
concentrated loads of 20 tons on four wheels with a 
10ft. by 5ft. wheel base. The swing span is 219ft. 8in. 
between centres of bearings on the rest pier, and when 
it is open for the passage of vessels it affords two clear 
fairways of 70ft. each. 

Calculations for various portions of the bridge lie 
before us, but, unfortunately, we cannot afford the 
space to publish them in full detail. We can only 





refer briefly to some of them. In deciding the unit 
stresses to be adopted for the swing span, the steel used 
was taken as having an ultimate strength of 27 tons 
per square inch; a repetition strength—(0 to a 
inaximum)—of 18 tons persquare inch; and avibrating 
strength—(+ to —)—of 9 tons. With these figures 
the unit stresses adopted were :— ‘ 

Tension, unit stress = 5.14 (1 + (4 x ery) 

max. 

Compression, chord segments, unit stress = 

14 ( . =) - faa (= $ 
. (1 £\t > max. 2240 ) 
Verticals and diagonals, unit stress = 
4.5 (1 5 (3 = =<): Es ona (e) 
max. 2240 \ r 

For shear on the field rivets—compression bars— 
the unit stress adopted was four-fifths of the unit 
stress adopted for the bar, with a minimum limit of 
3.5 tons per square inch ; while for tension bars the 
stress adopted was four-fifths of that adopted for the 
bar, less 25 per cent., also with a minimum limit of 
3.5 tons per inch. 

For the stringers in the 8ft. bays rolled joists 10in. 
by 5in. by 29lb. were employed. The maximum 
dead load supported by one of these stringers due to 
wood blocks, rail, concrete, buckled plate, and the 
girder itself, was 1.4 tons, and the bending moment 
due to dead load was 16.8 inch-tons. That due to the 
rolling load worked out at 120.0 inch-tons, so that the 
maximum bending moment was 16.8 + 120.0 = 
136.8 inch-tons. The unit stress, taking the same 
formula as for the main girders, worked out at 5.45 


tons per square inch, and taking for the 10in. x 5in. 


29 Ib. joist at 28.33, the safe moment of resistance 
arrived at was 28.33 x 5.45, or 154.4 inch-tons. For 
the connection of the stringer to the cross girder the 
maximum shear worked out at 5.7 tons, and the 
strength of the four jin. rivets in connection at 6.2 
tons. 

For the stringers in the 13ft. l}in. bays, rolled 
joists 12in. x 5in. x 39 Ib. were used. The maxi- 
mum dead load on one stringer was 2.3 tons. The 
bending moment due to dead load was 45.3 inch-tons, 
and that due to rolling load 196.9 inch-tons, so that 
the maximum bending moment was 242.2 inch-tons. 


With ; = 42.41 theunit stress worked out to 5.7 tons, 
so that the safe ‘‘ moment of resistance ” was 42.41 x 
5.7 = 241.7 inch-tons. For the connection of the 
stringer to the cross girder the maximum shear 
worked out 7.3 tons, and the strength of the six jin. 
rivets in connection was 9.2 tons. The arrangement 
of the inner main girders in the 8ft. bays is shown in 
the sketches—Figs. 40 and 41. The portion of the load 
shown by hatched lines in Fig. 41 is taken by the 
main girders. The area of one bay between the main 
girders is 88.64 square feet, and of the hatched por- 
tions 24 square feet, so that the area of the portion 
carried by the cross girders is 64.64 square feet. The 
dead load on each of the cross girders, due to the 
weight of the girder itself, with its connections for 
stringers and rivets, and with the weight of the wood 
blocks, concrete, buckled plates, rails, stringers and 
tie bars, was 7224 lb., or, say, 3.22 tons. The bend- 
ing moment due to dead load was 1.61 x 4.04ft., or 
6.5 foot-tons—see Fig. 42—and that due to rolling 
load is 5.0 x 3.5ft., or, 17.5 foot-tons, so that the 
maximum bending moment was 24.0 foot-tons. 
The effective depth was idin., and the unit stress 
5.86 tons per squareinch. The area actually required 
in the flanges was 24.0 — (1.25 x 5.86) or 3.3 square 
inches. The gross area provided was 4.2 square 
inches, or, deducting the metal removed for rivet 
holes, 3.6 square inches net. The maximum shear 
for the connection of the cross girder to the main 
girder was 8.9 tons, and the strength of the six jin. 
rivets employed was 9.2 tons—see Fig. 43. 

The cross girders in the 13ft. 1}in. bays carried a 
dead load of 4.5 tons, and the bending moment due to 
worked out at 9.1 foot-tons. The bending moment 
due to the rolling load was 21.7 foot-tons, so that the 
maximum bending moment was 30.8 foot-tons—see 
Fig. 44. The effective depth was 15in., and with unit 
stress 5.91 tons per square inch ; the area required in 
the flanges was 30.8 + (1.25 x 5.91), or, say, 4.2 
Square inches. The area actually provided was 5.5 
Square inches gross, or—allowing for the rivet holes— 
4.7 square inches net. For the connection of the 
cross girder to the main girder the maximum shear 
worked out at 11.3 tons, and the strength of the six 
gin. rivets which were used were 12.6 tons. 

The general arrangement of the cantilevers carrying 
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the footpaths is shown in Fig. 45. The dead load at 
the point A, which was made up of the hand-rail and 
its connecting angles, asphalt, concrete, buckled 
plate, and the cantilever itself, worked out at 2055 lb. 
The live load was taken at 2400 lb.—24 square feet at 
100 lb. per square foot—so that the total load at A 
was 4455, or, say, 2 tons. The tension in the member 
A B—Fig. 46—was therefore 2 x (6.58 + 1.5), or 
8.8 tons, and the compression in the member A C was 
2 x (6.8 + 1.5), or.9.1 tons. The area required in 
A B was 8.8 ~- 6.3,’or 1.4 square inch, and the area 
actually provided was 4.2 square inches gross and 
3.6 square inches net. Six jin. rivets were employed 
for connecting the plate at the top. 

Fig. 47 is a diagram showing the turntable. The 
load on the distributing girder A with the bridge 
swinging was 88.8 tons, and with the bridge raised 
l}in. 121.4 tons, made up of 79.8 tons dead load 
and 41.6 tons live load. The load on the distributing 
girder B was, with the bridge swinging 103.2 tons, 
and with the bridge raised l}in. 134.5 tons, made up 
of 92.2 tons dead load and 42.3 tons live load. The 
arrangement of the diaphragms between the main 
girders is shown in Figs. 48, 49 and 50. The load on 
the outer girders X,X is, with the bridge swinging, 
88.8 tons, and with the bridge raised 1.25in. 121.4 
tons, made up of 79.8 tons dead load and 41.6 tons 
live load. The load carried by the inner girders when 
the bridge is raised 1.25in. is 19.8 tons, made up of 
13.1 tons dead load and 6.7 tons live load. The 
maximum bending moment measured up to the 
centre of the bearing is 121.4 tons x (4ft. 2in. — 8in.), 
or 424.9 foot-tons. The unit stress, with 79.8 tons 
as minimum and 121.4 tons as maximum, working 
out at 6.85 tons per square inch, the area required in 
the flanges is 424.9 + (15 x 6.85) = 4.2 square 
inches. There were actually provided two angles 
measuring 5}in. x 5}in. x gin., in each of which 
there were two }iin. holes, so that the gross area was 
13.0 square inches, and the net area 10.9 square 
inches. The web was iin. thick, so that the shear 
worked out at 121.4 + (180 x %) = 1.8 tons per 
square inch. For the connection to the outer main 
girders the cross sectional area of the rivets required 
was 121.4 + 3.5 = 34.7 square inches. There were, 
as a fact, 60 lin. and 62 jin. rivets, so that the sec- 
tional area provided was 78.8 square inches. 

For the joint in the diaphragm—top flange—the 
net area provided by the two angles—54 x 54 x §— 
already alluded to, was 10.9 square inches, so that 
the strength with unit stress of 6.85 tons per square 
inch was 74.9 tons. The actual strength of the joint 
employed was 98.6 tons—see Fig. 51. For the con- 
nection at A—Fig. 48—12 rivets were, in all, provided, 
ten being in double shear and two in single shear, 
with a combined cross section of 9.68 square inches, 
so that the stress on them was 424.9 + (15 x 9.68) 
= 3 tons per square inch. 

In the case of the distributing girder A—Fig. 47— 
with its maximum load of 121.4 tons, the bending 
moment was (121.4 x 6.83) + 4, or 207.4 foot-tons. 
The section provided by two 5 x 5 x fin. angles, 
and a plate 24 square inches by jin. thick—see Figs. 
52 and 53—was 18.5 square inches gross, and 16.3 
square inches net, there being two ti holes in each. 
The stress on the tension flange worked out therefore 
at 207.4 + (2.5 x 16.3), or 5.1 tons per square inch ; 
and in the compression flange 207.4 — (2.5 x 18.5), 
or 4.5 tons per square inch. The maximum shear 
at the ends, due to superstructure and live load, was 
121.4 + 2= 60.7 tons, and due to the girder 
1.3 + 2, or, say, 0.7 tons, the total shear therefore 
being 61.4tons; the shear on the web being 61.4 + (30 
x § x 2), or 2.7 tons per square inch. As there were 
twelve jin. rivets per foot run, with a total cross 
section of 5.28 square inches, the shear on these 
rivets was 61.4 ~ (2.5 x 5.28) = say, 4.7 tons per 
square inch, and the bearing pressure on the web 
61.4 + (2.5 x = x 12 x ®), or, say, 7.2 tons per 
square inch. In distributing girder B—Fig. 47— 
which carried a maximum load of 134.5 tons, the 
bending moment was (134.5 x 6.83) + 4, or 229.7 
foot-tons. The section provided was the same as for 
girder A. The stress per square inch on the tension 
flange was therefore 229.7 — (2.5 X 16.3), or 5.6 
tons per square inch, and on the compression flange 
229.7 + (2.5 x 18.5), or 5 tons per square inch, the 
maximum stress being (134.5 + 1.3) + 2, or 67.9 
tons. The maximum shear on the web was therefore 
67.9 — (30 x 3 X 2), or, say, 3 tons per square inch. 
The shear on the rivets worked out at 5.1 tons per 
square inch, and the bearing pressure on the web 
8.0 tons per square inch. 

The annular girder was 35ft. in diameter and 5ft. 
deep, and in the calculations it was treated as a 
straight girder, having a length equal to one-eighth 
that of the total circumference, loaded at the centre 
and supported at the ends. The length of A B—see 
Fig. 54—-was therefore § x 35 X 7 = 13.74, or, say, 
14ft. The bending moment with maximum stress 
of 67.9 tons was (67.9 x 14) + 4, or, say, 237.7 tons, 
and the flange stress 237.7 + 5, or 47.5 tons. The 
section provided for this was afforded by two 6 x 6 
x $angles—see Fig. 55—with two ti holes in each, 
so that it was 14.2 square inches gross and 12.19 
square inches net. ‘The stress per square inch on the 


flange sections was therefore: on the tension flange 
237.7 + (5 x 12.19), or 3.9 tons per square inch, 
and on the compression flange 237.7 + (5 x 14.2), 
or, say, 3.4 tons per square inch. The maximum 





shear being 67.9 ~ 2, or, say, 34 tons, the shear on 
the web—see Fig. 55—was 34.0 — (60 x }), or, say, 
1.1 tons per square inch. There were four rivets of 
2in. diameter—or 1.76 total cross section—per foot, 
so that the shear on them amounted to 34.0 + 
(5ft. x 1.76) = say, 3.9 tons per square inch, and 
the bearing pressure on the web was 34.0 — (5ft. x 
3 x 4 x 4), or, say, 4.5 tons. 

With regard to the joints in the annular girder— 
see Figs. 56 and 57—the safe load of the main angles 
was 12.19 x say, 6.5 tons, or 79.2 tons, and that of 
the covers 12.18 x 6.5, or, say, 79.2 tons. There 
were sixteen #in. and sixteen jin. rivets in single 
shear in the bottom cover, so that the shear was 
2.9 tons per square inch. The maximum shear on 
the web splice was 34 tons, and as 23 fin. rivets in 
double shear were provided, the shear on them 
was 34.0 + (0.44 X23 X 2), or, say, 1.7 tons per 
square inch. The bearing pressure on the web was 
34 + (23 x 4 x 2), or, say, 4.0 tons per square inch. 

The swinging span revolves on 66 rollers, each 18in. 
in diameter and 10in. in face. The load on the rollers, 
with the bridge swinging, was made up as follows :— 








Tons 

Superstructure(177.5 + 172.5 + 206.3 + 204.3) = 760.6 
Distributing girders, eightat1.3tonseach .. .. = 10.4 
TON da as) <6 ae. ce) ee ve. ‘oe = 13.0 
Radial girders, say, § x 0.5 x 16, say = 656.3 
Upper roller track el ae oa! hwe = 6.0 
Machinery and platform, say, $ x 10 = 3.3 
Total 797.6 

The load, with the bridge raised 1.25in., was :— 

; Tons. 

Superstructure (159.5 + 154.5 + 184.3 +182.3) = 680.6 
Distributing girders, &c.,asabove .. .. .. +. = 37.0 
Liveload 2 x 2(41.6 + 42.3) .. = 335.6 
Total 1053.2 


The pressure on each of the rollers was therefore :— 

Bridge swinging : 797.6 = (66 x 10) = 1.21 tons 
= 24.2 ewt. per lineal inch. 

Bridge raised : 1053.2 ~ (66 x 10) = 1.60 tons 
= 32.0 cwt. per lineal inch. 

The area of the masonry under the lower track is 
given as being 110 square foot, so that with the 
bridge swinging the load per square foot on it was, 
say, 825 + 110, or 7.5 tons. With the bridge raised 
this load became 1070 ~ 110, or, say, 9.7 tons per 
square foot. The load on the pivot was 9.4 tous, 
made up of 2.7 tons for the radial girders, and 6.7 
tons for the machinery and platform. ag] 

Detailed calculations were made to ascertain the 
resistance to be overcome in working the swing bridge. 
They were divided under five headings as follows :— 

(1) Rolling friction, referred to as Fr ; 

(2) Sliding friction between the discs of the pivot 

under the radial girders, referred to as Fs ; 

(3) Collar friction of the rollers, referred to as Fc ; 

(4) Inertia, referred to as Fa ; 

(5) Unbalanced wind pressure, referred to as Fw. 
Taking (1) first: The formula applied was Fr (or the 
force required at the rack to overcome the rolling 
friction = Q, W, (R, + R), where Q, is the co- 
efficient of rolling friction, taken as 0.003; W, the 
weight of the rollers under the drum, which was 797.6 
tons, or 1,786,624 lb.; R, the radius of the drum, 
17ft. 6in.; and R the radius of the rack circle, which 
was 18ft. 7}in., or 18.625ft. Substituting these values 
the equation becomes Fr= .003 x 1,786,624 x 
(17.5 + 18.625), or Fr = 5036lb. For calculating 
the sliding friction Fs, between the discs of the pivot 
under the radial girders—see Fig. 58—the formula 
worked to was :—Fs (or the force required at 
the rack to overcome this friction) = Q, W; xX 
%xX _ — %. x = where R is the radius of 
the rack circle, in this case 18ft. Tin. or 
223.5in.; Q, the co-efficient of sliding friction, 
taken as 0.1; W, the weight of the pivot, in this case 
9.4 tons, or 21,056 Ib.; 7, the interior radius of the 
gun-metal plate, which was 9in.; and 7, the exterior 
radius of this gun-metal plate, i.e., lft. 2in., or 14in. 
Substituting these values the equation became :— 
Fs = 0.1 x 21,056 x % x ((14* — 9°) + (148 — 9%)) 
X (1 + 223.5), or Fs = 110 lb. 

For ascertaining the foree—Fce—required at the 
rack to overcome the friction due to the pressing of 
the rollers against their collars—see Fig. 59—the for- 
mula used was Fc = ?3 X H x d X (R, + R), where 
¢; is the coefficient of friction taken as 0.1; H is the 
horizontal force exerted by the roller against the 
collar by reason of the spreading action caused by the 
downward weight of the structure acting on the conical 
periphery of the roller—see Fig. 59; d the lever 
arm of friction or the mean radius on the collar at 
which this force may be considered as being con- 
centrated ; R, the radius of the roller path, and R the 
radius of the rack circle. The value of H was obtained 
by the formula H = W, x 2(r + R,), 7 being the 
radius of the rollers ; and the value of d by the formula 
d = (2 = 3) X ( (7,3 — 7°) + (722 - 73°)), 7% being the 
interior radius of the collar, and 7, being its external 
radius. The values of the various factors involved 
were as follows:— 

r, = interior radius of collar = $ X 2in. = lin. 
= exterior radius of collar= $ X 4}in. = 2}in. 


Te 
= say, 2.13in. 
r = radius of rollers = Qin. 
? = coefficient of friction = 0. lin, 
W, = weight on rollers 797,6 tons = 1,786,624 lb, 








152 THE ENGINEER Fess. 16, 1917 





PYRMONT BRIDGE, SYDNEY, N.S.W.—DIAGRAMS OF SWING SPAN AND GATE GEARING 


(For description sce page 151) 
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FORCE REQUIRED AT PiTcH Circle oF Arman OF ARMATURE SHAFT 
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R, = radius of roller path = 17ft. 6in. = 210in. 

R = radius of rack circle = 18ft. 7}in. = 223. 5in 
The equation finally became Fe = (2 x 1.63 x 0.1 
¥% 1,786,624) = 223.5, which is equal to 2606 lb. 

The moments of inertia were calculated under the 
following six headings :— 

(1) That due to the handrail ; 

(2) That due to the deck, roadway, and footways, 

including the cross girders ; 

(3) That due to the fenders, cams, shafting and 

roadway cantilevers at the ends ; 

(4) That due to the diaphragms at the centre ; 

(5) That due to the main girders and vertical and 

horizontal bracing ; 

(6) That due to the distributing girders, drum, &c. 

It will not be necessary to go in detail into the 
calculations involved, but we may give the results 
arrived at, which were as follows :— 





Weight. Moment of 

Tons. Inertia. 
(2) Sadeeil ce ss sco saeco, BB.) ..  S700R 864 
(2) Deck, cross girders, &c. .. - 482.5 .. 4,781,815,864 
(3) Fenders, cams, &c., at ends 15.2 .. 424,045,141 
(4) Diaphragms at centre 18.3 .. 7,229,485 
(5) Main girders and bracing . 219.5 .. 2,128,603,182 
(6) Distributing girders, drum, &c. 37.0 .. 25,382,000 


797-6 .. 17,638,974,936 

This figure divided by 32.2 for gravity yields | 
237,235,247 lb. 
Now, in making the calculation to arrive at the 
force required at the rack in order to overcome the 
inertia, it was taken that the bridge was to be opened 
in 60 seconds. During the first 24 seconds the span 
was to be accelerated ; during the next 12 seconds it 
was to travel at uniform velocity ; and during the 
remaining 24 it was to be retarded, so that at the end 
of the 60 seconds it would have come to rest—see 
Fig. 60. The velocity in feet per second at the rack 
which the span would reach at the end of the first 
24 seconds—that is to say,its maximum velocity— 
worked out at 0.81, and the formula employed was 
Fa = Iv ~ R*, where Fa is the force required at the 
rack to overcome the inertia, I the moment of inertia 
of the moving mass, i.e., 237,235,247 lb., v the 





| minutes—or 
| altered is the force required to overcome inertia 


force required at the rack to operate the bridge with 
wind blowing at 30 miles per hour, and when the 
swing span is opened in 60 seconds. 

A calculation is also given for the force required 
at the rack when the swing span is opened in two 
120 seconds. The factor which is 


which, as the speed is halved, is divided by four, and 
becomes 5767 instead of 23,069. The total force 
required at the rack, allowing for unbalanced wind 
pressure, is therefore 28,994 Ib. 

In calculating the power of the motor required for 
working the bridge, it was decided to add exactly 
100 per cent. to the force calculated as being required 
at the rack pinion. The forces required for opening the 
bridge in 60 seconds with no wind, and in 60 seconds 
and 120 seconds with unbalanced wind, may be sum- 
marised as follows :— 





No wind. Unbalanced wind. 
Openin Openin Openin 
60 secs. 60 secs. 120 secs. 
No. 1. No. 2. No. 3. 
Ib. Ib. Ib. 
Force required atrack circle 30,821 .. 46,296 .. 28,994 
Add 100 per cent. for over- 
coming friction in shaft- 
ing and machinery be- 
tween rack and armature 
pinion - «+ «+ 30,821 .. 46,296 .. 28,994 
Totalforcerequired .. .. 61,642 .. 92,592 .. 67,988 
Maximum velocity at rac \ - 81ft. -8lft. -41ft. 
circle aay neh ee persec. persec. per sec. 


The horse-powers required in the three cases were 
therefore arrived at as follows :— 

Case No. 1: (61,642 x 0.81) + 550 = 90.8H.P. 

Case No. 2: (92,590 x 0.81) + 550 = 136.3 H.P. 

Case No. 3: (57,988 x 0.81) + 550 = 43.2 H.P. 
The arrangement of the gearing is shown diagram- 
matically on page 152, which, in addition to giving 
diagrams of the gate gearing and of the gearing for the 
end lifts, also gives diagrams showing the revolutions 
of the armature shaft and the force required at the 
pitch circle of the pinion of the armature shaft, both 
with and without unbalanced wind pressure. With 
regard to the gearing it may be explained that the 


Summary of Tests Made to Show the Power Required and Cost of Current jor Slewing Span at Different Speeds. Calm 
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6 30 89 |\Not recorded. — — | — 269 357 «| «@.367 30 
17 47 97 | 480 14 20 63 160 232 «| 0.232 47 
18 47 78 580 18 21 62 156 240 | 0.240 47 
5 47 72 480 24 40 43 185 228 =| 0.228 47 
4 47 57 540 26 40 43 166 218. |7-0.318 47 
8 48 64 500 ig: 30 53 160 235 «=| 0.235 48 
9 49 74 540 17 28 55 168 240 | 0.240 49 
10 | «Bl 51 540 30 40 43 154 237 | 0.237 51 
7 | 53 58 480 16 28 55 121 210 _| 0.210 53 
i | 3 78 550 18 26 58 158 232 «| 0.232 53 
13 | 54 40 3=— | —s 480 26 37 46 146 212. | 0.212 54 
16 55 70 480 12 13 70 100 192 0.192 55 
12 55 72 540 14 13 70 131 204 0.204 55 
20 55 48 480 22 35 48 133 183 0.183 55 
14 55 45 530 25 33 50 146 207 0.207 55 
11 60 67 540 10 14 69 98 186 0.186 60 
3 64 44 440 25 40 43 151 217 0.217 64 
21 64 34 480 32 40 43 141 211 0.211 64 
15 68 62 480 11 13 70 89 168 0.168 68 
22 | 69 15 360 45 53 30 113 221 0.221 69 























Weight of span when swinging 800 tons. Area of floor space on swing span 12,000 square feet. Being slightly on 


the skew, the span is opened only through 83 deg. 


velocity, or .81ft. per second ; R the radius of the | 
rack circle, say, 18. 63ft., and ¢ the time of acceleration. 
On substitution the equation becomes 
237,235,247 x 0.81 
Fa = “ z = 23,069 lb. 
(18.63)? x 24 

The total force required at the rack circle, leaving 
wind forces out of account, and allowing the span to 
be opened in 60 seconds, may therefore be summarised 
as follows :— 








1. Fr = rolling friction Scare 5,036 lb. 

2. Fe = sliding friction between discs 110 Ib. | 

3. Fe = collar friction of rollers 2,606 Ib. | 

4. Fa = inertia .. 23,069 Ib. 
Total power required at rack 30,821 Ib. 


In making an estimation of the force to be pro- 
vided to overcome the resistance due to unbalanced 
wind pressure, the wind was assumed to be blowing 
at 30 miles per hour, and to be acting on the whole of 
one arm of the swing span. The pressure due to a | 
wind of 30 miles per hour is taken as being 3.6 Ib. per | 
square foot. The total area exposed—arrived at by | 
adding the area of the handrail to twice the area of the | 
main girders—was 1430 square feet, so that the total | 
unbalanced wind pressure on one arm was taken as | 
being 1430 x 3.6 = 5148lb. The centre of wind | 
pressure being at, say, 56ft. from the centre of the 
bridge, and the radius of the rack circle being 18. 63ft., 
the force required at the rack circle to overcome 
unbalanced wind pressure Fw was calculated as fol- | 
lows :—Fw = (5148 x 56)+- 18.63 = 15,475 lb. Adding | 
this to the total force required at the rack—without | 
unbalanced wind pressure—i.e., 30.821 Ib., the figure | 
of 46,296 Ib. is arrived at, and this was the estimated 


armature spindle (A) of the motor, which was 2}in 
in diameter, was furnished with a pinion 6.286in. in 
diameter and 44in. face. It had 19 teeth placed at 
1.0393in. pitch. The wheel (B) into which the 
pinion geared, was 21.838in. in diameter, and had 66 


‘teeth. The shaft to which it was keyed was 33in. 


in diameter, and it carried at its other end a pinion 
(C) 7#in. in diameter, having a 5}in. face and 14 
teeth, 1jin. pitch. This pinion in turn meshed with 
a spur wheel (D) which was 3ft. 5}in. in diameter, and 
had 74 teeth. It was carried on a shaft 5in. in 


| diameter in its general length but 4}in. in the neck, 


on which was keyed the bevel pinion (E) lft. 2in. 
diameter and Tin. face. It had 15 teeth spaced at 


| 3in. pitch, and it geared with the bevel wheel (F) 


which was 3ft. 1}in. diameter and had 39 teeth. It 
was keyed to the top of the rack pinion shaft which 
measured 7}in. in diameter generally in its length, 
but was 6}in. in diameter at the top and Tin. at the 
bottom. The rack pinion (G), at the bottom of this 
shaft, was 1733in. in diameter with a 10in. face, having 
15 teeth at 2#in. pitch. This pinion finally geared 
with the main rack, which was 37ft. 2jin. in diameter 
and had 384 teeth. The gear ratios were therefore 
as follows :— 


lst motion 3.473 to 1. 
2nd motion 5.29 tol. 
3rd motion 2.60 tol. 
4th motion 25.60 tol. 


For every revolution of the rack pinion, therefore, the 
armature spindle revolved 47.767 times. For a 
complete revolution of the bridge 1222.83 revolutions 
of the armature spindle were required, and the speed 
of the motor, when opening the bridge through 90 deg. 





in 60 seconds, would be 305.71 revolutions per minute. 
Space will not permit us to enter into the interesting 
series of calculations by which Mr. Allan estimated 
the amount of friction in the gearings and the power 
transmitted by each shaft. It must suffice to say that 
he ascertained that :— 
Horse-power. 
The fourth motion shaft would have to transmit 51.2 
The third motion shaft would have totransmit 61.0 
The second motion shaft would have to transmit 67.5 
The first motion shaft would have totransmit 72.8 


It will be remembered that the total power required 
at the rack, leaving gearing friction out of account, 
was (30,821 x .81) + 550, or 45.4. The calculated 
horse-power developed at the pitch line of the pinion 
(A) was, as stated above, 72.8. This, however, was a 
figure only arrived at by theoretical calculation, and, 
as has been stated above, 90.8 horse-power was 
actually allowed. As a check of this figure Mr. Allan 
gives the following calculation. The force required 
at the pitch line of the rack, allowing 100 per cent. for 
friction in the gearing, shafting, &c., is 30,821 x or 
61,642 lb. One revolution of the rack pinion is 
15 x 3%} + 12, or 4.57ft., and one revolution of the 
armature pinion equals 19 x 1.039 ~ 12, or 1.645ft. 
The force required at the pitch line of A and B—see 
the drawing on page 152—is (61,642 x 4.57) = 
(47.767 x 1.645) 3585 lb. The horse-power 
therefore is (3585 x 13.95) + 550,or91. The 13.95 
is, of course, the maximum velocity in feet per second 
at the pitch line of A and B. 

The accompanying table is interesting as showing 
the actual results met with in a special series of tests 
with the swing span moving at different speeds. 

The completed cost of the bridge, including £24,070 
for the approaches on either side, £484 for the instal- 
lation of are lighting and lamp standards, was 
£112,500, which amount also included items of £5443 
for engineering expenses and minor works, and £352 
for the removal of portions of the old bridge and 
sundry expenses. 

The work was designed by Mr. Percy Allan, 
M. Inst. C.E., M. Am. Soc. 0.E., who also supervised 
its construction. To him we are indebted for the 
particulars from which this series of articles has been 
prepared, and for the photographs and drawings 
from which the illustrations accompanying them have 
been reproduced. The calculations were prepared by 
Messrs. Dare and Bradfield, MM. Inst. C.E., whilst 
the late Mr. Lincoln Buswell was the principal assist- 
ant in supervising the work of construction. The 
steel portion of the structure was supplied by La 
Société Anonyme des Ateliers de Construction de 
Hal, of Hal, near Brussels. 








ON THE SUITABILITY OF CURRENT DESIGN 
OF SUBMARINES TO THE NEEDS OF THE 
UNITED STATES NAVY.* 


By CAPT. W. L. RODGERS, U.S.N., Associate. 


In accepting the invitation which the secretary of the 
Society did me the honour to extend in asking me to con- 
tribute a paper on submarines, I do not assume that he had 
any idea that I would undertake to tell the members of this 
Society anything in regard to the technical and mechanical 
features of submarines, with which they are already well 
acquainted. But, as President of the Naval War College 
some years ago, and ever since then, I have given attention 
to the strategic and tactical fields of work which are open 
to submarines in naval warfare. A sketch of these fields 
and a consideration of possible modifications and variations 
in design of submarines to meet the requirements of warfare 
seem to me to offer interest to naval architects, and it is 
along these lines that this paper will be developed. 

In thus discussing the subject, it must be borne in mind 
that, while the constructional and engineering possibilities 
of design are pretty well known, and form a stock of 
knowledge common to designers of all nations, neverthe- 
less the application of this stock of knowledge to the pro- 
duction of concrete designs suitable to the national policy 
and geographic situation of particular nations will result 
in types of ships which will differ much according to 
nationality. This r will consider some of the con- 
trolling factors which should influence American design. 
In so doing we need not fear the betrayal of any national 
secret. It is the business of foreign navies through the 
agency of their general staffs not only to study in advance 
the requirements of their own forces, but also to examine 
the situation of other Powers which may become hostile to 
them, so as to draw deductions as to the enemy’s probable 
efforts and employment of his forces. 

Any enemy in thus considering our types of submarines, 
and their probable employment in war, will no doubt 
start from very much the same premises as we ourselves 
assume, namely, the well-known constructional possi- 
bilities of submarines varying with the progress of inven- 
tion, the tactical development of the present war in attack 
by, and upon, submarines; and, finally, the national 
policies and geographic situation of the*United States. 
Assuming the enemy has equally good reasoning power as 
ourselves, and granting he knows the ordinary construc- 
tional data as to submarines, it is clear that he will neces- 
sarily arrive at conclusions much like our own. If we 
avoid general discussion in the hope of withholding 
information from foreigners, it is ourselves who will 
suffer most, since goodwill and a common understanding 
between the sea-going navy and the industries which 
support it are essentials to success, and particularly 
necessary in a democratic nation. In fact, a basis for such 
@ common understanding is provided in the public hear- 
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ings upon the naval appropriation bills, which give much 
information as to our policies and views. The purpose of 
this paper will, therefore, be first to examine the peculiar 
military characteristics of submarines in general, and 
compare them with those of other types of combatant 
ships ; secondly, to consider how these general character- 
istics will influence or control the employment of sub- 
marines in war; and, finally, what particular types of 
submarines seem best suited to American needs. 

Submarines are armed with torpedoes and with guns. 
Owing to the great percentage of the displacement which 
is necessarily devoted to the heavy hulls and very heavy 
macninery installation, the speed of submarines is much 
less than that practicable for surface craft of the same size. 
Consequently submarines, unlike torpedo-boats and other 
fast craft, cannot rely on their speed as a means of safety. 
For the submarine the chief means of defence is provided 
by her submersibility and consequent invisibility. 
Further, the great weight of storage batteries forbids 
giving submarines more than a small radius of action when 
submerged. The submarine obtains information only 
when able to see—at the surface. She can navigate freely, 
and recharge her storage batteries only when running the 
oil engines at the surface. These are the chief peculiarities 
which affect the combatant powers of submarines. They 
affect alike those submarines which are armed with 
torpedoes, and those of that other type, the fruit of the 
current war, which are designed as mine layers. Bearing 
these peculiarities in mind, we may proceed to consider 
the general principles which these qualities require a 
captain to observe in the employment of a submarine 
under his command. 

In regard to the torpedo, a peculiarity exists wiich 
differentiates its use very much from that of the gun. 
The initial velocity of a projectile from a high power gun 
is 3000ft. per second. The speed of the fastest ship is not 
over 60ft. per second. As these two velocities are in the 
ratio of 50 to 1 a ship cannot escape from a projectile fired at 
her. The greatest velocity of an automobile torpedo seldom 
exceeds about 40 miles an hour, and this only for moder- 
ate ranges. By reducing the speed to 30 miles or less an 
hour the compressed air in the flask can drive the torpedo 
further, but such speeds are of the same order of magnitude 
as those of tne target ship. Consequently, the direction 
and speed in whicn the target ship is moving are most 
important elements in deciding when she is within range. 
Consider, for instance, a 30-knot torpedo capable of 
running 10,000 yards. If fired at a ship approaching at 
the rate of 20 knots there is a chance of hitting if fired at a 
distance of over 16,600 yards, whereas, if the target is 
withdrawing at 20 knots, the torpedo will exhaust its 
motive power, and stop before overtaking the target if 
fired from any range above 3300 yards. When submerged 
the submarine itself also is limited both in speed and radius 
—12 miles at most at 10 or 12 knots, a hundred miles more 
or less at 5 or 6 knots. Thus, when submerged, the sub- 
marine’s area of action resembles that of the torpedo 
which it carries as its chief weapon. It cannot chase to 
advantage when submerged. We cannot give a submarine 
the highest surface speed because of the heavily built hull 
and the heavy storage batteries. Such surface speeds as 
we are able to confer on a submarine is inadequate for the 
tactical requirements of battle. It may enable a sub- 
marine to assume a favourable position for submerging 
ahead of an approaching enemy, but it cannot be great 
enough to be satisfactory in the tactical approach, as is 
the case with the torpedo-boat at 30 knots, which relies 
upon her great speed as a means of protection when 
charging upon the enemy. As the submarine, when 
submerged, cannot hope to overtake its target it must lie 
in wait for the target to come to it. 

Thus limited to moderate surface speed and low sub- 
merged speed, and unable to increase weights by the 
addition of armour, the submarine is obliged to rely upon 
her faculty for concealment as her chief means for em- 
ploying her weapon, whether mine or torpedo. But 
concealment entails disadvantages. In hiding herself she 
becomes blind, and if by the adoption of the periscope she 
has recovered partial sight, she has sacrificed a correspond- 
ing measure of invisibility. Before concealing herself to 
attack, the submarine first must sight her enemy in 
order to direct her attack. To accomplish this to best 
advantage she must rise and search the horizon with 
natural vision. Unfortunately when so doing she cannot 
promptly submerge, and is therefore liable to surprise 
attack. The submarine’s difficulty in seeing has con- 
sequences which extend beyond the individual ship. In 
warfare there is a combatant advantage in superior num- 
bers which is greater than the numerical ratio of the 
hostile forces—as may be mathematically shown. For 
this reason it has always been reckoned a great point, 
both ashore and afloat, to bring superior forces to engage 
simultaneously upon the field of battle. But the sub- 
marine’s imperfect vision occasions danger of interfering 
with friends when large submarine forces are concentrated 
for simultaneous concerted action, such as does not occur 
in the assemblage of any type of surface craft. Thus the 
submarine is not only an arm to be used by stealth, but 
its most favourable opportunities occur in dispersed and 
solitary action rather than in concentrated and co- 
ordinated action. 

Having thus glanced at the offensive and defensive 
capabilities of submarines, we may now turn to the means 
of parrying their attack and of overcoming it. Until the 
outbreak of the current great war there seemed to be no 
adequate defence against submarine attack, but necessity 
is the mother of invention in tactics as well as in material, 
and there is less to fear from the submarine now than at 
the outbreak of the war. The great ships which the sub- 
marine would most gladly meet find their best protection 
is rapid motion ; for the slow submarine, seeing imperfectly, 
is disconcerted by swift movement, more especially if this 
is accompanied by frequent alterations in direction. But 
ships cannot be always on the move, and it is necessary to 
provide both passive defence and active counter attack 
against submarines. For harbours, and certain sea areas, 
the passive defence is furnished by wire nets, whose meshes 
are of a size suitable for catching submarines, while the 
counter attack is made by thousands of swift patrol boats 
whose business is to destroy the submarine or force him 
down again whenever he comes to the surface for informa- 
tion or for air to start his engines, and to re-charge his 
batteries. The success of these measures against sub- 
marines is undeniable. At the beginning of the war 





German good fortune with submarines promised the most 
important results, but as the war drew on the efficacy of 
submarine warfare diminished as methods of reply to it 
developed. It is now an important arm, but not the 
supreme one. By a line of a priori reasoning the general 
broad conclusion to be drawn from this survey is that the 
submarine is essentially a defensive arm, whose use is an 
offensive arm, although practicable, yet partakes somewhat 
of the nature of a tour de force. After this brief review of 
the general qualities of submarines, and the probabilities 
open to them, we are ready to take up the consideration 
of the particular types of submarines best suited for 
American use. Preliminary to this examination it will be 
desirable to summarise the accomplishments of the sub- 
marine under the conditions imposed by the relative 
situations of the present belligerents. 

The early performances of German submarines caused 
them to stand very aigh in popular estimation, but they 
have not yet been able wholly to justify the expectations 
they first aroused. The efforts of Germany to wrest the 
control of the sea from the grasp of Great Britain and her 
Allies called for the exertion of the highest type of offensive 
war ; but, as we have already seen, the submarine, in its 
essential nature, is the defensive weapon of the weak. It 
met with a temporary success, first in the North Sea, and 
later in the Mediterranean, which, in each case, lasted only 
until the entente Allies had time to prepare counter 
measures. At the opening of the war British ships 
advanced boldly to the German side of the North Sea, and 
manceuvred there at slow The hostile submarines 
took advantage of their opportunity, and the British 
forces withdrew from the vicinity of the German coast. 
Great Britain then developed the net defence of her ports, 
and of the cross-Channel routes to France, as well as the 
counter attacks against hostile submarines and mine 
layers by the patrol flotillas, of whose work such an 
excellent idea is given in Kipling’s “ Fringes of the Fleet.” 
After six months of warfare the Germans began their 
submarine attack upon commerce. The strategic features 
of this phase of the war need our consideration. 

German submarines were charged with the aggressive 
task of destroying commerce, but owing to their essentially 
defensive nature they were obliged to lie in wait in positions 
where shipping would come to them. The favourite area 
was that between the south of Ireland and the western 
entrance of the English Channel, since nearly all British 
foreign commerce naturally took that way. But as the 
Straits of Dover were protected by netting the Germans 
were obliged to pass around the North of Scotland to reach 
their station, a distance of about 1200 miles. Once there, 
it was necessary to lie on station some days in order that 
the time at work might be in reasonable proportion to 
the time needed to make the trip and return. Thus, as a 
matter of logistic economy, the submarine employed on 
this service required a large radius of action which entailed 
a considerable size—about 800 tons. Our attention has 
been particularly centred on these large craft, because 
their deeds attracted most notice, but they are not the only 
ones employed. We have every reason to believe that, 
where submarines are needed for their proper defensive 
réle to protect the German coasts, much smaller ones are 

Similarly, the English, who have the mastery of the 
sea, yet need submarines to aid in the protection of their 
ports against sudden raids, make use of small ones. We 
know this because they have bought such boats in the 
United States, and a number of them held at Boston for 
delivery after the war are now to be seen there. So far 
as we know, submarines have accomplished little or 
nothing during the current war when acting in company 
with the main fleets. At the Battle of Jutland last May 
they seem to have been absent or ineffective. 

The evidence of the present war as to submarines may 
be summarised by saying that on both sides they have 
obtained a degree of success in defence, to the extent of 
forbidding the approach of the main fleets of both sides 
to hostile coasts. In this successful coast defence sub- 
marines have been greatly aided by mines. The use of 
submarines for the purpose of strategic attack has been less 
successful, although Germany’s attack, in particular, has 
arrested much attention. The submarine strategic attack 
has been chiefly directed against commerce, by the British 
and Russian in the Baltic Sea against German trade with 
Sweden, and by the Germans at the entrance to the 
English Channel against the ocean trade of France and 
Great Britain. While this destruction of commerce has 
been Serious, it has not led to conclusive results, although 
the narrow waters in which this contest has taken place 
have been favourable to the efforts of submarines because 
commerce has been obliged to cross the areas infested 
by them. 

In estimating the value of submarines in the current war 
we must not attribute the present shortage of commercial 
shipping wholly to the deeds of submarines. In the 
order of their importance the factors in this shortage seem 
to be :—First, the great military and naval demands made 
upon commercial shipping ; secondly, the internment at 
home or abroad of all or nearly all shipping of the Central 
Powers ; thirdly, the delays imposed upon Allied shipping 
by the patrol] and mine sweeping services which have 
adopted a retardatory but necessary administrative 
system for the protection of ships passing through danger- 
ous areas ; fourthly, the actual loss of shipping caused by 
submarines, which seems to have been about three per 
cent. a year, more or less, nearly the same the English 
merchant service encountered without serious conse- 
quences in the Napoleonic wars. 

The foregoing discussion has had the objective of placing 
us in a position to consider what type of submarine will 
best suit the requirements of our own navy, and this we 
shall now proceed to do. The geographical situation of 
the United States, with a very extended coast line, much 
of which is remote from possible enemies, and borders 
great oceans, is very different from that of the present 
combatants, who are separated by comparatively narrow 
waters, and confront each other at relatively short ranges. 
As we have seen, the submarine is essentially a defensive 
arm. It finds least opportunity when it meets its enemy 
in the open sea with full freedom for manceuvre. On the 
contrary, the submarine is favoured when its enemy 
approaches a hostile shore, where his freedom of manceuvre 
is hampered by the proximity of the coast, and his advan- 
tage of speed is thereby partially counterbalanced. There- 
fore it does not seem desirable that our navy should 
attempt to establish a defensive cordon of submarines far 





from our coasts in mid ocean. For a line held there will 
be long ; its distance from shore will require much time to 
arrive at and return from station, necessitating excessive 
numbers of ships. The enemy has no objective in mid 
ocean, and will not wait there. If he is attacked in that 
neighbourhood by submarines, he has the advantage of full 
opportunity to manoeuvre freely at high speed. On the 
other hand, our submarines will gain on every one of the 
above mentioned points if they are used for local coast 
defence, and do not go far off shore—say, not more than a 
day’s run. They may well expect to maintain a strip of 
coastal waters fairly free from the enemy and available 
for coast navigation, as do the English at the present time. 
Thus the size and type of coast defence submarine of about 
500 tons now favoured by our Navy Department seems the 
proper and logical one for American use. It is true that 
it is a much larger type of submarine which has obtained 
most Press notice in the current war, but that is because 
the requirements of the situation were such that the areas 
best suited to the operations of German submarines were 
far from German bases. We do not forsee any strategic 
reasons that will require our submarines to operate so far 
from home. American coast defence does not appear to 
require the largest type of submarines. Nevertheless, the 
appropriation act of this year calls for three of a large size 
—800 tons—which will prove instructive and useful as 
experimental boats even if they prove to be larger and 
more expensive than necessary. 

There is a great desire on the part of every navy to 
provide submarines capable of accompanying the fleet 
and taking part in general actions. For such a purpose 
a second type of submarine is necessary. Such a craft 
will be away from its base for a longer time than coast 
defence submarines, and must therefore have a larger 
crew and better quarters. Tactically, also, its require- 
ments must be quite different. As was earlier pointed out 
in this paper, an automobile torpedo has a greater virtual 
range when it is fired to meet an approaching target than 
when it is fired to overtake a retreating target. Con- 
sequently an ideal torpedo-boat, whether of the surface 
type or of the submarine type, should have superior speed 
to that of its probable opponent in order that, however 
the latter turns, the torpedo-boat may assume an advan- 
tageous position ahead of the enemy before closing to 
discharge the torpedo. But this is a difficult condition to 
satisfy with a fleet submarine. The standard speed of 
battleships reached 21 knots some years ago, and is now 
on the rise once more. At present 23. knots may be 
regarded as the normal speed for foreign battleships of 
the most recent design, and our navy should not lag 
behind others in this respect. An ideal fleet submarine 
should have both surface and submerged speeds not less 
than 25 knots, and a submerged radius of at least two 
hours at maximum speed. Unfortunately, we cannot get 
a quart into a pint pot, nor is such an ideal fleet submarine 
practicable. No submarine, even of as large size as 1200 
or 1500 tons, can get sufficiently powerful machinery into 
her ; first, because her hull weights must be great to with- 
stand submergence, and, secondly, because she must be 
provided with two heavy systems of motive power, in 
place of one lighter one, such as surface craft have. 

In the present state of engineering, we shall therefore be 
obliged to content ourselves with a surface speed approach- 
ing the cruising speed of the fleet under war conditions, 
or about 20 knots. The submerged speed and radius 
must be very moderate ; sufficient only to serve as a means 
of passive defence by concealment, but not enough for 
aggressive manceuvring while submerged. The mechanical 
limitations thus imposed upon fleet submarines restrict 
very greatly the tactical freedom of the commander-in- 
chief who attempts to utilise submarines in a general 
engagement. Other component elements of the fleet are 
all capable of acting in mutual support of each other in 
aggressive attack upon the enemy. The fleet submarine, 
limited as it is in speed, is incapable of such co-operative 
attack with other types, for it cannot force itself into the 
fight. The commander who seriously relies upon his 
fleet submarines in a general action must place himself 
upon the strategic defensive, and so restrict his freedom 
of manceuvre as to make it a chief objective to draw the 
enemy within the pre-established area of the submarines. 
It is clear that such a limitation is a severe handicap. It 
is nevertheless desirable that our fleet should be accom- 
panied by submarines for use when opportunity serves. 
Those now building are abreast of present possibilities, 
but should be improved and developed in succeeding years 
as engineering progress dictates. The chief distinguishing 
characteristics for them are high surface speed with 
adequate surface endurance and habitability. High 
submerged speed and great submerged radius are com- 
paratively secondary affairs, unless most radical improve- 
ments are brought about in the methods of submerged 
propulsion, so that high submerged mobility may be 
obtained without undue sacrifice of surface mobility. 

The conclusion to be drawn from this study is that the 
Navy Department has made a judicious decision in the 
combination of military characteristics which it has 
embodied in its latest designs of submarines for service 
with the fleet as well as for coast defence. 








A RECENT address by an officer of the Pennsylvania 
Railroad showed how dependent the public is on the 
railways for their daily food. In 1915 the Pennsylvania 
handled 103,193 car loads of fruit and vegetables from 
the Southern States—enough to fill a solid freight train 
900 miles long. To the four cities of New York, Jersey 
City, Philadelphia, and Baltimore, it carried 73,282 car 
loads, which placed end to end would occupy most of the 
distance from Philadelphia to Chicago. The work was 
also done cheaply. Oranges from California are carried 
3000 miles at a cost for carriage of less than 1 cent. 
Peaches are brought from Georgia for less than 1 cent 
per lb., and a crate of hes, weighing 40 lb., comes 
from southern New Jersey to Philadelphia for less than 
6 cents. Virginian potatoes are carried to New York, 
310 miles, for 34.2 cents for a 185 lb. barrel, whilst 60 lb. 
are carried from southern New Jersey to Philadelphia for 
5.7 cents. Milk is retailed in Philadelphia at from 10 to 
12 cents per quart, but its carriage from the country is 
about 1 cent for two quarts. 
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RAILWAY MATTERS. 





TrE Railway Executive Committee has issued a notice 
that from April 2nd the carriage charges on all descriptions 
of traffic sent by passenger train must be prepaid. 


Up to the present some 7000 men from the Great Eastern 
Railway have joined the colours, of whom 429 have, 
unfortunately, been killed or have died from wounds or 
sickness. 

Tue North British Railway Company has made a gift 
of £100 to the British Red Cross Society, as an acknowledg- 
ment for the valuable services rendered by the Society 
after the Ratho accident of January 3rd. 

Tue Railway Executive Committee: is, we believe, 
preparing a report for the President of the Board of Trade 
as to the effect the restricted train services and increase 
in fares have had upon passenger travel. 


On the Great Northern Railway, 9 per cent. of the staff 
are women, whilst on the Great Eastern there are over 
2000 women, and on the Metropolitan 400. It is stated 
that the women are doing the work allotted to them 
extremely well. 

At the annual meeting of the Great Northern Railway 
it was stated as an evidence of the spirit of the general 
public, and their recognition of the situation, that there 
had been remarkably few complaints as to the recent 
restrictions on travel. 


Tue death is announced of Sir Joseph Weston Stevens, 
who was not only the chairman of the Taff Vale Railway 
and of the Bristol Carriage and Wagon Works Company, 
but a director of Guest, Keen and Nettlefolds, Limited, 
and of the London City and Midland Bank. 


SPEAKING at the Metropolitan Railway meeting on the 
8th inst., Lord Aberconway said that the position as 
regards the supply of materials, especially steel rails and 
other classes of metal, is expected to be worse during the 
present year even than it has been hitherto. 


THE Caledonian Railway Company is putting a leaflet 
in its compartments intimating that any books or magazines 
which may be left in the train, or which may be handed 
to a railway official at any of the Caledonian stations, will 
be handed to the Railway Troops Comforts Committee 
for transmission to those troops overseas. 

CoMMUNICATION between the street and the railway at 
the Wapping station of the East London Railway used 
to be by a long flight of steps. In 1914, after the line had 
been converted to electric traction, lifts were provided. 
In 1912 there were 243,699 passengers booked from that 
station, and in 1916, twelve months after the lifts had 
been opened, there were 576,837. 


Discvusstn@, in his recent annual report, the question of 
locomotive fuel on the Uganda Railway, the genera! 
manager said that, providing there is no long lead to the 
railway from the source of supply, wood is the most 
economical fuel for British East Africa. If, however, 
wood has to be transported 30 or 40 miles before it reaches 
the railway, it is not so cheap as coal. A report on the 
possibilities of oil fuel is in course of preparation. 


From the Metropolitan Railway, 790 men have joined 
the Army or Navy in various capacities, and within the 
next few weeks a further considerable number will be 
released. As the number already released represents 
22 per cent. of the entire staff, it will be appreciated that 
the Metropolitan Company has done well in this direction, 
especially as the nature of its traffic will not admit of 
any material reductions being made in the train services. 


THE annual report of the London, Brighton and South 
Coast Company states that the vacancy on the Board of 
Directors, caused by the death of Rear-Admiral the 
Hon. T. 8. Brand, is being filled by Mr. C. L. Morgan, who 
relinquishes the appointment of engineer to the company, 
after twenty-one years’ distinguished service. Mr. Morgan, 
we would add, is a member of the Council of the Institution 
of Civil Engineers, and is doing valuable work for the 
Government. 

As showing the necessity for the Federal, as distinct 
from State regulation of railways, it may be said that 
one state requires cuspidors—spittoons—to be provided 
in carriages, whilst an adjacent state prohibits them ; 
one state requires screens in the car windows, but a 
neighbouring state, traversed by the same railroads, 
forbids them; a middle-western state required railroads, 
at great expense, to provide cabosses—goods train brake 
vans—20ft. long instead of the usual 18ft., whilst some 
states require eight-wheeled cabosses instead of the 
customary four-wheeled. 


Tue girders at the eastern end of Penmaenbach tunnel, 
on the Chester and Holyhead line of the London and 
North-Western Railway, to which reference was made 
in this column of our issue of the 2nd inst., were placed 
there when the line was constructed seventy years ago. 
They have now been opened out and are found to be in 
excellent condition. The girders are, however, to be 
removed and replaced by a roofing of modern construction. 
Recently, the four watchmen, who, by their vigilance 
and prompt action, prevented a possible accident, were 
presented by the Permanent Way Engineer, in the 
presence of their fellow-workmen, with a gratuity, one 
man receiving £5 and the others £3 each. 


TuHE dividends announced by the following companies 
are at the same rate as a year ago :—Cardiff, Cleator and 
Workington, Lancashire and Yorkshire, Midland, Taft Vale, 
Great North of Scotland, Highland, Belfast and County 
Down, and Midland Great Western. The Great Southern 
and Western pays 5 per cent. as against 5} per cent. a 
year ago. The surprise of the dividend announcements 
is that of the Hull and Barnsley. Instead of paying 
between 4 and 5 per cent. it only paid 2} per cent. for the 
second half of 1914 and 1915, but now the rate declared 
is 43 per cent. This is explained by the secretary to be 
due to the net receipts including an estimate of the amount 
to be paid by the Government for interest in respect 
of capital expenditure on the company’s undertaking 
brought into use since December 31st, 1912, which suggests 
that the Government is about to refund the amounts paid 


for interest on works brought into use since 1913, which are 
bringing in traffic but not to the benefit of the companies 
which are only paid “ as in 1913.” 








NOTES AND MEMORANDA. 





During the month of November last, according to the 
report of the Mines Department, there were 9904 rock 
drill machines in commission on the gold mines of the 
Witwatersrand, but only 6395 were, on the average, 
actually in use. 


ALTHOUGH only a very few large steel cargo ships were 
being built in the United States before the war, within the 
past two years the Pacific Coast yards alone have built, or 
contracted for, sixty-five steel ships of 8000 to 10,000 tons 
cargo capacity, of which more than fifty are to be equipped 
with geared turbines. . 


In the course of a speech delivered on Tuesday last 
Dr. Addison, Minister of Munitions of War, said that, if 
they were to take the average weekly output of light 
field ammunition from July, 1915 to June, 1916, and 
compare it with the average for January last, the figures 
would come out 6} for the former period and 22 for 
the latter. For medium guns, the figures would be 7} 
and 76, and for heavy guns 22 and 365 respectively. 


SPEAKING in the House of Lords on Tuesday last with 
regard to the enemy submarine campaign, Lord Curzon 
said that in July, 1914, the British mercantile marine 
consisted of 3890 vessels of over 1600 tons gross or over 
16,850,000 tons, while on January 31st last the number 
of vessels was 3540 with a total tonnage just under 
16,000,000, so that after two and a-half years of war there 
was a net loss from all causes of 5 to 6 per cent. in gross 
tonnage. 

THE consumption of cotton in the leading manufacturing 
countries of the world in 1915 was six times as much as in 
1845. The increase in the consumption in the thirty 
years from 1845 to 1875 was 135 per cent. and in the forty 
years from 1875 to 1915, 150 per cent. The United 
Kingdom, which ranked first in 1845, consuming about 
one-half, used less than one-fourth in 1915, and the United 
States, which formerly ranked below the United Kingdom 
and continenta] Europe, now consumes more than either 
of them. 

WHEN the last statistics of the International Bureau 
of the Telegraphic Union were issued, the United Kingdom 
had 11,061 low speed instruments in use, and 670 quad- 
ruplex, 795 Wheatstone, and 22 Baudot high speed instru- 
ments ; France, with 12,714 low speed instruments, had 
1155 sectors on the Baudot system ; Germany, with 12,455 
low speed instruments, had 30 Baudot, 27 Wheatstane, 
one Murray, and 16 Siemens high speed instruments ; 
Italy, with 15,514 of the former, had 19 Wheatstone, 152 
Baudot, and’ four Rowland sets; and Russia, with 9796 
of the former, had 121 Wheatstone, 115 Baudot, and three 
Murray high speed instruments. Other countries showed 
far less development in high-speed telegraphy. 


THE temperature generally used for hardening nickel 
steel rifle barrels is 1500 to 1525 deg. Fah., and for 
manganese steel from 1475 to 1500 deg., but has to be 
varied, according to the chemical analysis of the 
different steels from which the barrels are to be made, says 
the Iron Age. The barrels are brought up to the required 
temperature in about one to two hours, depending upon 
their number and the heating factor of the furnace and 
then allowed to soak at that temperature for a similar 
length of time, after which they are quenched in a tank of 
oil. The quenching solution being oil, is not liable to 
crack or warp the barrels, and it should be kept at a con- 
stant temperature of from 70 to 100 deg. Fah. 


In the cooling of electrical machinery, with the high 
speed units of large output, the designer is seriously handi- 
capped, says the Electrician As turbo-alternators go in 
these days, 15,000 kilovolt-ampére alternator is a machine 
of medium size. In such a machine the total loss is about 
545 kilowatts, and an enormous volume of cooling air is 
required for carrying away the heat due to this loss. 
According to Mr. B. G. Lamme, a simple approximate rule 
for determining the quantity of cooling air required is that 
an expenditure of one kilowatt in one minute will raise the 
temperature of 100 cubic feet of air 18 deg. Cent. There- 
fore, for a temperature rise of the outgoing air of 20 deg. 
Cent. above that of the incoming air a loss of 545 kilowatts 
will necessitate a supply of ventilating air of approximately 
50,000 cubic feet per minute. 


THE scarcity of rubber and the partial commandeering 
of rubber bicycle tires have caused a number of substitutes 
to appear on the German market. The first substitute 
which was made up into a very close coil, the two ends 
to appear was a tire made of steel wire, about */,,in. thick, 
being welded together so as to give it the proper shape. 
The wholesale price of this product was 12 marks, and it 
was retailed for 18 marks. In addition to the fact that 
the price was high, the steel-coil wire had the additional 
objection that it cut into the pavements and rattled 
considerably when in use. Wooden tires have also been 
used. At least three different types, of which wood is the 
main part, are sold in Germany. In a few cases the tires 
are made of a single piece of wood, and retail at 4 to 6 marks. 
Sectional wooden tires also have appeared on the market. 
One of these is composed of forty-seven parts. The manu- 
facturer is selling this wooden tire for 6 marks, but in 
reality the expense is more, for in order to give satisfaction 
shock absorbers in the form of steel springs must be 
attached to the fork of the front wheel. These springs 
retail at 7.50 marks, A third wooden tire which is 
extensively advertised is made of one piece of wood, the 
outer surface of which is covered with a small strip of 
leather. Between the under surface of the tire and the 
rim several steel springs are placed with a view to securing 
elasticity. In addition to this, large steel springs are 
attached to the front and back forks. The cost, including 
the two tires and the large springs, is 36 marks. Several 
leather-covered and canvas-covered tires also are on the 
market. One fairly good leather covered tire retails at 
48 marks a set; another at 70 marks. The tire that is 
said to have the strongest claim to being a real substitute 
for the rubber article is composed of two parts. The inner 
part is solid and is covered with cloth made into the shape 
of a tire. The tube is filled with a preparation resembling 
rubber. The outer tube is composed of prepared canvas 
and the whole tire is said to have very good elasticity, 
so that it can be used without springs at either of the 
forks, The price for a set of these tires is 52 marks. 











MISCELLANEA. 


Tue Norwegian Government has been requested by 4 
committee of the Storting not to allow foreigners or 
foreign companies to acquire waterfalls in Norway except 
in special circumstances. 


Cast iron water mains 10in. in diameter have been bent 
in the field to a radius of 50ft., says Contracting. A cradle 
was built of old rails, pipe sections were placed in it, 
and a fire was built under them to soften the metal suffici- 
ently to allow the pipes to settle to the required curve. 


Last year the production of platinum in the Urals was 
seriously affected, partly on account of the scarcity of 
labour, and partly on account of the difficulty of obtaining 
mechanical equipment. It is estimated that during 
1916 the production of platinum was 3600 Ib. to 4300 Ib., 
or one-third of the normal. 


Tue Brighton Corporation is offering to supply the 
Sheffield Corporation with 75 tons of tramway rails, free 
on rail at Brighton, at £16 per ton. It appears that the 
Corporation has in stock 109 tons of new rails, in addition 
to a few old ones which can be used again, and will not 
require to use them all itself. 


Srxce the Clifton Bridge at Bristol was opened over 
fifty years ago, the traffic has never been stopped for an 
hour day or night; and there has been no structural 
alterations or removals with the exception of a few bolts 
connecting the links to the chains and a couple of 
suspension rods which were snapped in a severe gale. 


ARRANGEMENTS have been made by the City of Leeds 
Gas Committee for the daily delivery of one million cubic 
feet of coke-oven gas from the plant at Middleton, this 
being about one-fifteenth of the maximum daily output 
of coal gas. Provision is made for delivery in regular 
quantities each hour, and the quality of the gas is checked 
by recording gas calorimeters. 

THE sum of £28,700 was provided for work on the new 
Siamese Government electric power station at Bangkok 
during the year 1913-14, but this sum is likely to be con- 
siderably exceeded, as certain portions of the work were 
not included in the estimates on which the above grant 
was based. The fuel consumed is paddy husk, and the 
plant has already been officially tested at full load and 
found to be satisfactory. 


Tue telephone services of Canada are partly in the 
hands of the Provincial Governments and partly under 
private and rural companies. In the Provinces of 
Manitoba, Alberta, and Saskatchewan, they are controlled 
and mainly owned and operated by the local Governments, 
but there are also private telephone companies and 
municipally owned exchanges in operation. In the other 
parts of the country the telephones are in the hands of 
private companies, some of them operating over large 
areas of country. 

THE existence of asbestos in the Swaziland system north 
of the Witwatersrand has been known within a limited 
circle for a considerable time past, and a fairly large amount 
of work has been done on a property north of Krugersdorp 
at one time or another, says the South African Mining 
Journal. The last operations in that neighbourhood are 
said to have been carried out by some Germans, whose 
activities were terminated at the commencement of the 
war. The material has been found quite suitable for such 
purposes as the covering of steam pipes. 

Tue demand in the United States for crude dyes is 
being met,.in part, by increased shipments of cutch from 
Burma. In 1915, 1,234,140 lb. of cutch were exported, 
in contrast with 237,440 lb. in 1914. In the manufacture 
of cutch no scientific process is employed, the industry 
being carried on exclusively by natives. It is obtained 
from the Acacia catechu, the trees being felled while 
green, the bark taken off, and the timber chopped up and 
boiled in large cauldrons. The resultant liquid is drained 
off, and solidifies as it cools. In the better qualities of 
cutch only the heart-wood of the tree is utilised. . 


THE importance of the industrial engineer to a country 
such as England, and more broadly to the British Empire, 
is that the technical soundness of every business and 
industry depends ultimately upon his work, says Mr. F. 
W. Lanchester, in his address to the Junior Institution 
of Engineers. Without sound technical ground work no 
industry can be built up or will stand ; it is the foundation 
stone on which everything else rests. “‘ Push and go,” or 
“ bluff and bluster,” may succeed up to a certain point ; 
articles may be copied from others by the aid of the foot 
rule, the micrometer, and chemical balance; in brief, 
the technical groundwork may be stolen, but a national 
industry cannot be so established and held. 

In a recent declaration before the United States House 
Committee on Naval Affairs, Mr. Lang gave it as his 
opinion, based upon his experiences at sea, that the ideal 
submarine boat for his country would be one of between 
750 and 950 tons displacement, and from 225ft. to 250ft. 
inlength. A preliminary estimate, he said, showed that a 
boat of this size could be built with a surface speed of from 
17 to 19 knots, and a submerged speed which might reach 
14 knots. It could carry a powerful armament of tor- 
pedoes and rapid fire guns, and it would provide comfort- 
able berthing accommodations for the crew. A submarine 
about the size indicated would, he said, be capable of 
keeping the sea and of manceuvring in company with the 
main fleet. 

River water is filtered, refrigerated, and sterilised, 
then circulated through 12,000ft. of lin. galvanised 
pipe to 35 sanitary drinking fountains in the plant 
of the Atlas Portland Cement Company at Hannibal, 
Missouri, by a supply system recently installed at an 
expense less than the old system of supplying the work- 
men with cooled water in barrels. The sterilisation of 
the water is one of the unique features of the installation. 
The apparatus utilises the ultra-violet ray, as produced 
by a special mercury-vapour lamp, sending its rays into 
the water through a quartz tube. The new drinking 
water system, says the Journal of the Royal Society of 
Arts, reduced: the expense and trouble connected with 
supplying the workmen with water and ics in barrels, at 
the same time giving the employees the benefit of a drink- 
ing water that is both pure and cold, 
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Submarines. 


THERE is no present question of greater interest to 
the United Kingdom and her Allies and to neutrals 
than that of the submarine, and we have thought it 
well to reprint now a paper read a few months ago in 
New York by Capt. W. L. Rodgers, of the United 
States Navy. The author had before him the con- 
sideration of the best type of submarine for American 
needs, but to reach his conclusions he had to pass in 
review the merits and limitations of those vessels, and 
to endeavour, by consideration of the services they 
had rendered in the war, to arrive at an opinion as 
to their future functions. Captain Rodgers wrote 
at a time when the larger submarines of to-day were 
barely known, and at a moment when the Allied 
fleets were using with considerable success means 
which had been developed for meeting the menace 
of the smaller types. Events have happened since 
then which might lead him to take a different view 
of the uses of submarines, but he would probably 
find comparatively little to alter in other respects. 
The changes that have taken place are changes of 
degree rather than changes of nature. The increase 
in the size of submarines has given them a greater 
range of action, a greater surface and a greater sub- 
merged speed; but it has not altered the fact that 
their powers of sight are still limited, and that they 
must periodically seek the surface to renew their 
air and to re-charge the batteries that drive them 
when submerged. Thus it comes about that the 
means of destroying large submarines remain similar 
in kind to those employed with success against their 
smaller sisters. 

We know from past experience that the damage 
effected by these vessels in the enemy’s hands occurs 
in cycles; it mounts to a maximum as a new fleet 
is sent out, and then falls off to a minimum as the 
fleet is decimated by our attack, and as the vessels 
exhaust their stores and are forced to return to their 
base. It has been said with some appearance of 
authority that Germany has now two hundred under- 
water craft. Of this number a large proportion— 
probably comparatively small vessels—must be 
retained in home waters for coast defence ; another 
portion, still smallish vessels, will be engaged on 
depredations at no great range from German harbours 
or from piratical bases established on neutral coasts. 
Finally, the smallest part will be composed of larger 
vessels capable of carrying on their work further 
afield. With them it is more difficult to deal, because 
their radius of action is greater, and because they 
can, in all probability, remain submerged for longer 
periods. But that they are being effectively met 
is made evident by the reassuring statement which 
Lord Lytton was able to give the country on Tuesday 
evening, in the course of a reply to Lord Charles 
Beresford. He told the House that although the new 
programme of piracy was but a fortnight old, “ the 
counter measures which have been provided have 
already achieved very considerable success,”’. and 
added that, “ whether in the destruction of hostile 
submarines or in escape from attack on the part of 
our own ships, the success is sufficient to justify a 
very large measure of confidence in the effectiveness 
of the steps which are now being taken.” One cannot 
help regretting that the Government still exercises 
a reticence about the enemy’s losses, of which it is 
difficult to seé the real value, but such a statement 
as that quoted, coming from such a quarter, must 
give the liveliest satisfaction, and may be accepted 
with perfect confidence. There are not wanting 
those who are ready to criticise our Navy whenever 
the enemy succeeds in achieving some brief success. 
To them Lord Curzon, who spoke subsequently, made 
an effective reply, and at the same time reinforced 
the statement made by Lord Lytton. The Board of 
Admiralty, he said, was “not dissatisfied with the 
number of German submarines which would be unable 





to return again to their shores,” a sentence which is 
pleasantly cryptical, seeming to suggest that some at 
least of the submarines lost to. the enemy are prizes 
of the British fleet. “‘ New devices,” said Lord Curzon, - 
“ about which it would be unwise to speak, are being 
invented and perfected, which enable us to look with 
increasing confidence to the future, and the process 
which has already begun is one which will be, I believe, 
ice | pursued with accelerated speed as the months go on.’ 
Such assertions ought to silence those who cavil at 
the works of the Admiralty, and are prone to believe 
that nothing is done because they do not hear about 
it. It is clear that the new menace is being met with 
energy, and that the enemy’s hope of starving us into 
subjection before she herself is starved wanes more 
rapidly with each succeeding day. 

We have probably—almost, if not quite—passed 
through the worst period of the new piracy. The 
submarines have been out for nearly a fortnight. 
Those that are spared must get back to their bases 
to replenish, refit, and rest their exhausted crews, and 
it is likely enough that, for a time at least, the sinkings 
will be less numerous. But during the comparatively 
tranquil period our methods of defence and attack 
will develop rapidly. More and more ships are being 
provided with guns, and the insult which has been 
offered to America removes at last any probability 
that she will regard armed merchantmen as war- 
ships, and refuse them the hospitality of her ports. 
Safe lanes for commerce are being opened across the 
oceans, new ships are being hurried to completion, 
and tonnage is being used with care and discretion. 
For all these reasons we may look with some equanimity 
upon this, the last throw of a defeated enemy. The 
final blow, we believe, must come on land and all the 
preparations for it are complete. It requires but that 
we should resist for a few months her last despairing 
effort, to crush finally the Power which has sought to 
make Europe its footstool. Assured of the stability 
of purpose of our people, and confident as we are 
in the technical ability of our Navy, the courage and 
skill of our merchant seamen, and the inventiveness 
of our engineers and shipbuilders, we look upon the 
submarine menace without misgiving, In spite of all 
the devices of the enemy, we shall “ Thrive under 
evil and work ease out of pain, Through labour and 
endurance.” 


The Sterilisation of Water Supplies. 


Tue Staines chlorination experiments, to which 
we drew attention in our annual article, and in our 
last issue when discussing the latest report of Dr. A. 
C. Houston on his research work, provide food for 
thought. There is no one who is a more emphatic 
advocate of using only water which is derived from 
an absolutely pure source, if it be possible to obtain 
it, than is Dr. Houston. Absolutely pure water 
is, however, hard to come by in Nature, especially 
in thickly populated countries like our own. Pure, 
or practically pure, it may be at its source, but 
unless carefully preserved, it soon gets contaminated 
in one way or another—for instance, by traversing 
pasture land. Deep well water may be very nearly 
free from bacteria—perhaps quite free from harmful 
germs—yet if not guarded with great vigilance, it 
may become polluted before it reaches those who 
consume it. But we will leave deep well water 
aside, for it—especially if it comes from chalky 
strata—is generally quite pure enough from a bac- 
teriological point of view, when pumped directly 
into distribution mains, to satisfy even the most 
captious critic. We are concerned in this country 
much more with water coming from other sources 
than from deep wells. There are supplies derived 
from uninhabited uplands, and they are comparatively 
free from harmful impurities; but there are also 
supplies obtained from unquestionably polluted 
sources, and of the use of such the Metropolis affords 
the largest example. Up till quite recently the waters 
of the Thames, Lea, and New River have been 
purified by storage and slow sand filtration. Dr. 
Houston has in successive reports laid stress upon 
the value of prolonged storage, which he had found 
in many cases to produce unaided, and, if adequately 
prolonged, a water in which all harmful bacteria 
had been destroyed. Yet he insisted on subsequent 
filtration, and has more than once hinted at the 
possible necessity for using sterilising agents as well. 
But the Staines chlorination experiments on raw, 
unstored river water have succeeded so well that 
water bacteriologically purer than that ordinarily 
delivered from the reservoirs has been supplied to 
the filters. Still, there came times when the river was 
so badly in flood that it was not considered desirable 
to rely on this treatment alone, and supplies were 
again drawn from the reservoirs. It cannot be said, 


therefore, that chlorination alone is considered by 
the Metropolitan Water Board authorities as being, © 
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when the raw water is in a bad state, sufficient pro- 
tection, even when followed by filtration. Ordinarily, 
however, with the river in normal condition, the 
chlorination alone would, apparently, produce “ safe ” 
water from the river Thames, and subsequent 
filtration would be only necessary for clarification. 

We have, then, an additional safeguard to those 
already existing, at our disposal, and a safeguard 
which costs little as compared with the expenditure 
necessary for pumping. Moreover, the cost is not 
affected by the hardness of the water, as would be 
the case were the excess lime method of treatment 
adopted. The latter system, as Dr. Houston has 
shown, can be quite effective so far as the destruction 
of harmful bacteria is concerned. but before it is so 
the hardness in the water has to be neutralised, and 
with London water a great deal of lime would be 
required for that purpose. Yet the use of chloride 
of lime for water sterilisation has by no means found 
universal acceptation in this country, and the reason 
is not far to seek. It is not a pleasant substance to 
deal with ; it is bulky, unstable, affected by low tem- 
perature, and corrosive. An even greater defect, 
perhaps, than any of these is that as an article of 
commerce its strength cannot be relied upon. Now, 
regularity of strength is for water sterilising on a 
large scale a matter of supreme importance. There 
are two limits between which a course must be 
steered, and the fairway between the two is, to say 
the least of it, limited. Enough agent must be 
used to destroy the harmful bacteria, yet the amount 
applied must not be sufficient to give a noticeable 
taste to the water. At Staines the amount used 
was 15 lb. of chloride of lime per million gallons. 
As has been shown, this was sufficient to give a 
good result so far as bacteria were concerned, and 
though the water, after being subsequently filtered, 
was supplied to as many as two million consumers, 
no complaints of an objectionable taste were received. 
Yet we have known of cases in which by no means 
as satisfactory results as regards taste have been 
achieved as were experienced at Staines, and we have 
known complaints regarding taste to have been 
received when considerably less than 15 Ib. per million 
gallons had been used. In any event, the fact that 
commerical chloride of lime varies in strength renders 
it absolutely necessary that elaborate arrangements 
should be made to ensure that in the form in which 
it is applied to the water to be treated its strength 
in chlorine is constant. Otherwise it would be just 
as easy to use too much of it as too little. 

It is evident, therefore, that though, where pro- 
perly applied, it acts as a positive safeguard from the 
point of view of water-borne diseases, chloride of 
lime is in other respects by no means an entirely 
satisfactory substance to employ. This fact has 
for some time been recognised in the United States. 
In that country the use of sand filters is not so 
prevalent as in the United Kingdom, and when the 
necessity for doing something to purify the water 
supplies was realised, chloride of lime was resorted 
to in many cases, notably by the City of New York. 
However the unreliability of the substance itself 
brought it into considerable disfavour, and some 
time before its price became inflated owing to the 
war, efforts were being made to employ a more trust- 
worthy reagent. The war has undoubtedly hastened 
matters in this direction, for the rise in the price of 
chloride of lime, or “ bleach,” has been phenomenal. 
In the week immediately preceding the outbreak 
of hostilities the quotation for it in London was 
£5 7s. 6d. per ton. The present quotation for a 
substance of comparable strength is £29 10s. per ton. 
As over 22,000 tons per annum—a large proportion 
of which was used for treating water supplies—were 
in normal times sent from Great Britain to North 
America, and as, we believe, none is going now, it 
can be quite well understood that the rise in price 
on the other side of the Atlantic has been as great, 
and possibly greater, proportionately, than here. 
Fortunately, however, means have been perfected 
for using pure chlorine gas itself, with beneficial 
results all round. Chlorine gas of high purity can 
in normal times be obtained as a commercial article. 
It is, of course, the active agent in chloride of lime, 
and is exceedingly effective in the destruction of 
germ life. It is, however, of a highly corrosive nature, 
especially in the presence of moisture, and great 
care has to be exercised in the choice of the metals 
and other materials employed for containing, con- 
trolling, and transporting it. These difficulties 
would appear to have been entirely overcome, and 
in a subsequent issue we propose to discus" an 
apparatus which has been effective in this direction. 
Meanwhile it may be said that chlorine gas, apart 
from its corrosive attributes, is an eminently suitable 
agent for purifying water supplies. It need only be 
applied in such comparatively small quantities for 
waters of ordinary impurity,if we may use such an 





expression, such, fer example, as Thames water, 
that no taste remains after treatment, and no injury 
is done to those drinking the water. Moreover, it 
is a curious fact that a “ taste” produced by chlorine 
gas alone, when added in excess, is by no means so 
objectionable as the “ taste ”’ imparted when excess 
of chloride of lime is employed. Pure chlorine, too, 
being a gas, lends itself to minute measurements, 
so that exactly the correct amount and no more may 
be added to the water under treatment. It would 
seem highly probable, therefore, that, though now 
when, owing to the effects of the war, chlorine gas is 
high in price, it may not be very widely employed 
in this country, except, perhaps, in particularly bad 
cases, when normal times are restored, and prices 
fall, it will be used to a very considerable extent. 
It might, for example, take the place of chloride of 
lime at Staines and other intakes of the Metropolitan 
Water Board. It must not be supposed, however, 
that its use will abolish the necessity for storage 
reservoirs, which will still be required to provide 
a reserve of water for periods of low rainfall. During 
periods of flood, too, even could the gas be depended 
upon to render the water absolutely “ safe,” it would 
be most unwise to run the turbid water direct on to 
the filters, and it would be necessary to have recourse 
to stored water. 








RANDOM REFLECTIONS. 
Sea ee 
A PROBLEM which must continue to attract more 
and more attention, as the war draws nearer to its 
inevitable end, is the-use to which the shops, the 
plant, and the operatives now engaged on the manu- 
facture of munitions are to be put. There are now 


in the kingdom nearly five thousand controlled and | 


national factories. Let us at a guess, which is pro- 
bably far below the mark, put the average new 
capitalisation of each firm at twenty thousand pounds, 
and we get the enormous total of money expended on 
plant and buildings for war work of one hundred 
million pounds. We should express no surprise if 
actual figures showed it to be twice or thrice as great. 
But let us be very conservative. On a capitalisation 
of one hundred million pounds we may reasonably 
expect a return of at least seven millions per annum, 
and taking it that for every two hundred pounds of 
capital one man is employed, we should find per- 
manent work for half a million people. Thinking, as 
we do now, in the familiar unit of five million pounds 
sterling a day, such figures may appear small, but 
they will take their right proportion a few years 
hence. To say that we cannot afford to throw away 
a hundred million pounds or so is not strictly true. 
So vast are our resources that we could afford to do so, 
but it would be sheer folly not to employ them to good 
purpose, if such a purpose can be found. The 


capitalisation may be divided into two parts, one on | 


the sites and buildings and their appurtenances, the 
other on the plant they contain. In spite of the fact 
that some of the buildings are not strictly of the 
design that one would desire for permanent works, 
yet they will serve their purpose. But what of the 
plant ? Can it be turned to new uses ? Will it be fit 
for more work? On these points there is a sharp 
cleavage of thought. Some managers hold that the 
plant cannot be used for anything else than that for 
which it was designed, others that-it can. Some hold 
that it will be worn out, others that it will still be 
serviceable. If we take it that both parties are right, 
then we must assume that nearly all the buildings 
and about half the plant can be turned to new uses. 
But to what uses ? There is a question that inventors, 
engineers, and financiers should go to bed with at 
night and wake up with in the morning. The world 
gets on very well without commodities till someone 
produces the commodities and presents them in an 
attractive form. Can such new commodities be 
discovered now ? Can someone start a new industry 
as great as the cycle or motor car industry to fill the 
shops and use the plant ? 


* *£+ * * * 


Wuat we have to say in this reflection can only be 
defended by the familiar platitude that all business 
is nowadays the business of the engineer. If it were 
not we could hardly find justification for dealing with 
fisheries. We do not know that anyone has attempted 
to estimate the value of the sea harvest to engineers, 
but when we remember that ships and engines have 
to be built, and nets made for the catching of fish ; 
that harbours, with all their appurtenances, have to 
be constructed and maintained for the accommodation 
of the fishing fleets ; that cold storages have to be 
built to preserve the catches, and that a great variety 
of machines is needed for tinning, to say nothing of 
special railway and land vehicles for transportation 
of this perishable product, we begin to appreciate 
the fact that the prosperity of engineers is closely 
bound up with the progress of our fisheries. We may 
even begin to see that unthought of developments of 
engineering trades are hinged to the progress of an 
industry which, already great, is capable of great 
extension. Let us confess at once, and without 
shame, that we had not grasped the huge potentiali- 


ties till we read a paper which Mr. Moreton Frewen 
presented some time ago before the North-East Coast 
Institution of Engineers. It was an admirable paper, 
entitled ‘“‘'The Economics of Empire,’ and handled 
in a masterly and attractive manner many fascinating 
problems. For the moment we are concerned only 
with the part given up to that ‘“ glorious free Common, 
the Ocean, and its incredibly rich food supplies so 
inexplicably neglected by generations of our states- 
men.’ On fostering our fisheries we spend, through 
the Board of Agriculture, forty thousand pounds a 
year, a sum, says Mr. Moreton Frewen, “‘ eloquent of 
the criminal, almost malignant, neglect of a source of 
food supply, and of wealth supply, its value recog- 
nised as important beyond all others ever since it 
was affirmed of Holland, in the zenith of her national 
greatness, that she was built up on the back of a 
herring.” ‘The incomparable waste of this great 
source of'a splendid food supply is perhaps of all our 
wasted assets the most unpardonable.” In Canadian 
fisheries five million sterling is invested, and the 
gross annual income is seven million. Mr. Frewen 
then went on to tell his hearers that every little town 
should have its cold storage dep6t in which the great 
spring and summer harvest of fish could be stored 
against the season of winter gales, and then added, 
“T venture to affirm, with conviction, that if the 
State will put cold storage in every considerable town, 
and perhaps even distribute fish in rural districts by 
motor vans, just as it distributes letters, it can pay 
the fisherman a higher price ; it can partner him in 
the profits of the trade ; it can sell better fish at 33 
per cent. less than the pre-war price, and it can charge 
for its services a penny a pound on all fish sold ’—or 
sufficient to pay the upkeep of the Royal Navy! All 
this gives us much to think of, and, since we, as 
engineers, must profit directly, much reason to hope 
that the Committee on Empire Resources will en- 
courage the development of the harvest of the sea. 


* * * * * 





Ir cannot be said that the price per ton of machinery 

is a particularly useful unit. Some machines contain 
|much valuable material, some little ; some require 
|much handicraft, some little ; some are pretty nigh 
| all cast iron, and some nearly all bronze or copper. 
| There is, therefore, no common factor by which to 
contrast one with another. The dollar watch, all 
workmanship and no material, is worth, say, £2000 
per ton ; the garden roller, at the other extreme, all 
material and no workmanship, is worth a few pence 
per pound. Yet in spite of all this cost per ton has 
| its uses at times for estimating purposes, and variable 
|as the factors are a sort of uniformity does exist. 
| Thus, for example, machines of the heavier kind, 
locomotives, reciprocating steam engines, gas and oil 
engines, slotting and planing machines, and so on, 
used all to cost in the neighbourhood of £40 per ton 
before the war, and that figure may be accepted as a 
good average for all classes of machines in which 
| similar proportions of material and workmanship are 
|involved. But here is an instructive point which 
| seems to indicate that standardisation and production 
|in large quantities might greatly reduce the price— 
| weaving looms run, out to only some £10 per ton and 
| spinning frames to £30. On both types there is a 
| good deal of workmanship, but the output is large, 
and hence the price is low. It is interesting to com- 
pare these figures with those for turbo-alternators, 
which may reach anything from £150 to £200 per ton, 
or with that of motors and dynamos, which is in the 
region between £75 and £100 per ton. These high 
prices are due partly to costly material and partly to 
much labour, but it is legitimate to wonder if, after 
all, the price is not greater than it ought to be by 
comparison with other types of machinery, when 
everything is taken into account. It is, by the way, 
worth noticing that the testing of power plants adds 
quite an appreciable amount to the cost, much more 
than is added by tests on machine tools, and the 
short trial runs given to engines and machinery made 
to stock designs. If we turn from engines to boilers 
we find, as might be expected, a great difference— 
simple steam generators costing as little as £18 per 
ton, and other types asmuch as £35 per ton with all 
fittings. From all this it will be seen that the price 
per weight of machinery varies over a wide range, yet, 
nevertheless, a good all-round figure, frequently used 
in pre-war days, is £40 per ton.’ 


* * * * * 


Two subjects have almost monopolised attention 
for the last week—the War Loan and the sub- 
marine campaign. Of the success of the former 
there is now no manner of doubt ; there are grounds 
even for believing that the thousand million or so it 
was hoped to borrow will be greatly exceeded. To 
people like ourselves whose time has been devoted 
to other things than the intricacies of finance, it 
seems incredible that a sum of money so vast can be 
found by a country labouring under the burden of a 
nation-breaking war. But if the loan promises to be 
a success is the gratification that we shall derive from 
that result to be turned to sorrow by the contra- 
account of the enemy’s submarines? Here is a 
matter on which absolute knowledge is impossible, 
and opinions must take its place. Of these our own 
is that Germany, even supposing that she could con- 
tinue to sink tonnage at the rate attained during the 





past week or so, would be starved before we should. A 
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man cannot feed his own children by burning his neigh- 
bours’ crops. That we shall suffer grave inconvenience 
unless—not an impossible unless—we can put fetters 
on abandoned piracy, no one in his senses can dowbt. 
Here, then, is a question that is, in part at least, 
technical. It was claimed by Mr. Edison months ago 
that he had the means of discovering the whereabouts 
of submarines. The secret was not Mr. Edison’s. 
Many know what the means are, and the Germans 
better than any, for they had used them more exten- 
sively for peaceful purposes than we had. How far 
they have proved successful in actual practice, and 
how much their adoption may have extended, we are 
unable to say; on that point the Admiralty preserves 
a wisereticence. But from the Navy’s point of view 
it is not sufficient merely to discover the whereabouts 
of a submarine—the vessel must, if possible, be 
destroyed. That the Government has thought it wiser 
to withhold information as to the success achieved 
is one of those things we find it difficult to understand. 
Surely the time has come when broad hints might be 
replaced by clear statements, and the public might 
be asked no longer to live on rumours of “ century 
celebrations ”’ at the Admiralty and other such vague 
shadows of the facts. But we have to consider not 
only the destruction of the enemy submarines but the 
safety of our ships and the integrity of our commerce. 
Here, again, technology comes in. A number of war 
vessels, the monitors are well known, were fitted with 
an effective protective device. If need be merchant 
ships and tankers can be similarly reinforced, thus 
making up for what they lose in speed by gain in 
resistance to warningless attack. Finally, there is the 
increase in the merchant marine by the acceleration 
of building, and by the acquisition of friendly or 
enemy steamers. Taking all these things together 
we find in them grounds for hope that Germany will 
fail to starve us into peace before her own power, 
already strained to the utmost, cracks and crumbles 


to pieces. 
* * * * * 


A SIGNIFICANT statement was made at the Institu- 
tion of Electrical Engineers on Thursday last. It 
was announced that the Council had decided to 
contribute a sum of £500 towards the expenses of 
translating the specification of the British Engineer- 
ing Standards Committee into foreign languages. 
Other leading institutions have adopted the same 
action—the ** Mechanicals,”’ for example, having sub- 
scribed the same amount. It needs but little con- 
sideration to see the desirability of the course. 
America has already set about the translation of her 
standard specifications, and if we are not in a position 
to put ours before prospective foreign purchasers our 
trade will suffer. One cannot help regretting that 
there should be any rivalry in a matter of the kind ; 
it would be better if universal standards could be set 
up, or, if that be impracticable, owing to a difference 
in systems of weights and measures, it would have 
been well, at any rate, for the two great Anglo-Saxon 
nations to decide upon single standards. That 
consummation will no doubt be reached in time, but 
since it has not yet been attained it would be crass 
folly to allow a great commercial rival to steal a 
march upon us by placing before such markets as 
South America and Russia, to mention but two, 
the details of standardised manufacture in the 
language, and, of course, in the measures of the 
countries approached. The adoption of standards 
has proved of great value to the industries of the 
kingdom, and much of that value’ will be lost if 
foreign markets do not order to those standards. 
Hence it is of the first importance that they should 
be put before such purchasers in the most readily 
comprehended form. It may, and probably will, be 
said that since the manufacturers are the people who 
will benefit from the circulation of such specifications, 
it is they who should pay for the translation ; but we 
are glad, nevertheless, that the great institutions, which 
are already connected with the Engineering Standards 
Committee, have regarded it not only as a right but as 
a privilege to ally themselves with a movement which 
cannot fail to benefit the industries they represent. 
The sum required is said to be a large one, no less 
than £15,000, so that there is room for many private 
as well as corporate subscriptions. 


* * * * * 


Every inventor who has tried to “do his bit’’ for 
the war, and has yet had no opportunity of studying 
military and naval technical problems on the spot, 
has felt himself hampered by the fact that he lacked 
knowledge of details which it was essential to possess 
before he could put his brain to work. Clearly as he 
might feel that he could tackle the prob:em with some 
hope of success, were all the conditions put before him, 
the existence of unknown factors weighed against 
him, and stultified his efforts even before they were 
begun. Thus it has come about that inventors, save 
those who are fortunate enough to be in close touch 
with the higher commands, have had to grope their 
way along, uncertain either of the conditions that had 
to be met, or of the devices and appliances that were 
already in existence. It is, perhaps, rather late in 
the day for any effective action to be taken, but we 
suggest that it is at least worth the while of the 
Ministry of Munitions and the Admiralty to consider 
whether it would not be possible to issue carefully 
compiled statements of their requirements, so that 





they might benefit by that great mass of inventiveness 
which is now shackled and blindfolded by ignorance. 
We are fully aware of the difficulties and objections, 
but in many cases they are, we fancy, not insuperable. 
A correspondent, whose letter we publish to-day, asks 
for no more than sectional drawings of the German 
torpedo. We cannot conceive that any niilitary 
damage could be done by the publication of such 
drawings. Again, a great deal of information about 
the details of Zeppelins must have been derived from 
the examination of the remains of the wrecked 
vessels. Why should such information be regarded 
as confidential ; why kept from the public? It has 
no doubt been put at the disposal of selected firms 
and individuals, but why not put it before the whole 
inventing public, with a view to the possibility that 
a study of the parts might lead to further improve- 
ments ? Speaking quite broadly, we must confess to 
seeing no sound reason for withholding full publicity 
of all German war material that falls into our hands. 
How far it is wise to publish our own difficulties is 
quite another question. We are not prepared to say 
that we should run any grave danger by exposing 
the failings of some of our own inventions, but we 
admit that cases are likely to arise in which it is 
better that the enemy should be deprived of all 
information of every kind. The whole problem is a 
difficult one, but we submit that it is worth con- 
sidering if inventors may not safely be taken more 
into the confidence of the naval and military 


authorities. 
* * os oe * 


THERE is nearly always some difficulty in under- 
standing how selection is made of those whom the 
King is pleased to honour, for it always seems that 
some who in the public estimation are unworthy 
yet receive his Majesty’s favour. On the list published 
within the last few days there is little or no cause for 
comment of the kind, for in it there are named but few 
men who have not performed distinguished services 
for their country. On the other hand, we must 
confess some surprise at the omission of the names 
of other men who have served well the great cause 
in which we are all engaged. Anyone who studies 
the list will notice that honours have fallen principally 
upon those who have shown high powers of organi- 
sation. Now, whilst we admit that no ability is more 
important in a time of war than that of handling 
large numbers of men or large masses of material, 
we submit that not it alone is worthy of honour, and 
we must confess to some regret that a Government 
which has made so many earnest protestations of its 
faith in science and invention should have looked so 
lightly upon the claims to recognition of scientists 
and inventors, and that its grace should have fallen 
but rarely upon those engineers who, outside the 
Ministry, have shown abilities as great as any in 
Whitehall. To mention many names would be easy 
but unprofitable, but one stands out amongst engineer- 
ing inventors, and, as its omission from the list is 
freely discussed amongst engineers, may be touched 
upon here. It is that of the inventor of the Stokes 
trench mortar—Mr. Wilfrid Stokes—not the other 
Mr. Stokes who has also experimented in the same 
direction. The success of the Stokes gun has been, 
we are assured by soldiers, one of the events of the 
war. Weapons have been made in large numbers, 
thousands it is said, and the shell, a feature of the 
invention, by hundreds of thousands. The weapon was 
invented at a time when the need of a trench mortar 
was being borne in upon us by painful experience. 
It met the need in an extraordinarily simple manner. 
There is little or nothing in the gun itself, the pro- 
jectile is easily and cheaply made, and the simplicity 
of manipulation cannot be surpassed. In view of the 
outstanding success and importance of the invention 
all engineers at home expected that Mr. Stokes would 
receive recognition from the King, and it is a dis- 
appointment to them that his name has been passed 
by. But we take this as a single example where many 
occur to us. If the Government is sincere in its 
protestations of devotion to science and invention 
we hope it will see its way on future occasions to 
recommend more open for honours men who have dis- 
tinguished themselves in these directions. 








BOOKS OF REFERENCE. 





We do not think anyone will mind paying the extra 
charges which are this year being made for the two editions 
of ‘“ Whitaker’s Almanack,” and which are now Ils. 6d. 
and 3s. 6d. instead of 1s. and 2s. 6d. respectively as for- 
merly. These increases have been made because of the 
all-round rises in the cost of production, and we feel sure 
that were they much greater than they are they would be 
paid readily, for one cannot afford to be without ‘‘ Whit- 
aker.”” The volume appears this year in exactly its 
accustomed form externally, though several changes may 
be observed in its internal arrangement. For instance, 
“the now obsolete table of ships of the Navy,” to quote 
the wording of the preface, has been omitted, but, on the 
other hand, much new matter has been added. We notice, 
for example, detailed lists of the various officers of the 
different branches of the Ministry of Munitions. The 
Diary of the War is continued, and this year extends to 
eleven pages. Quite an interesting new feature has been 
introduced by the inclusion of a series of short articles, 
each written by an expert, on British Empire Industries. 
There are twenty-nine of them altogether, and among 
those which are specially of interest to engineers are those 





dealing with explosives, gas and oil engines, marine engi- 
neering, the motor industry, shipbuilding, electric lamps, 
electricity on board ship, oil fuel, the Sheffield tool trade, 
&e. Altogether it is just the same old ‘‘ Whitaker,” but 
with added information in it. We cannot help drawing 
attention to two little errors which have crept in! They 
are the first mistakes that we remember ever to have 
found in this book, the accuracy of which has become a 
byword, and they are simply these, that, whereas the index 
correctly gives the pages devoted to the Ministry of 
Munitions as being from 234 to 237, the preface speaks of 
them as being 334 to 337 ; and whereas the table of con- 
tents gives the supplement to the almanack as extending 
from page 563 to page 858, it does actually extend to 
page 916. 





THE 1917 editions of the companion volumes, “ The 
Practical Engineer Mechanical Pocket Book and Diary,” 
and ‘“‘ The Practical Engineer Electrical Pocket Book 
and Diary,’ have just reached us. Both these useful 
and handy little works of reference are published by The 
Technical Publishing Co., Limited, of 1, Gough-square, 
Fleet-street, London, E.C., at prices, varying with the 
binding, of 1s. and Is. 6d. each. In the case of both of 
them the subject matter has been thoroughly revised 
and brought up to date. In the ‘‘ Mechanical” book 
we observe that the notes on the choice of lubricants, 
upon which we remarked in connection with last year’s 
edition, have been extended. Attention is drawn to a 
classified list of text-books given at the end of each section, 
and having particular reference to that section. A new 
feature is afforded by the giving of the Buyers’ Guide in 
four languages, English, French, Russian and Spanish, 
instead of only one as heretofore. The “ Electrical” 
book is this year issued in a blue cover instead of the 
familiar brown. This is an advantage, as it enables one 
quickly to choose the particular volume required, whereas 
formerly one frequently picked up the wrong one. It, 
too, contains a buyers’ guide in four languages, and in view 
of the close relations which now exist between this country 
and Russia, conversion tables which show the connection 
between the weights and measures of the two countries have 
been added. Considerable additions have been made to 
descriptions of various apparatus, especially in connection 
with chain-drive reducing gear for electric motors and 
single-phase induction motors. 





Tus year’s edition of “ The British Dominions Year 
Book,” which is published by the British Dominions 
General Insurance Company, contains some most interest- 
ing reading. The first article, entitled “‘The Aftermath 
of the War,” is from the able pen of the late Lord Cromer. 
It is followed by articles on “‘ The War’s Three Phases,”’ 
by Mr. E. Charles Vivian ; ““ A Year of Naval War,” by. 
Mr. Arthur Pollen ; ‘‘ Labour, Commerce and the Empire,” 
by Mr. Edward Salmon; “ From Voluntaryism to Con- 
scription,” by Mr. Arthur H. Scaife ; “ India’s Future in 
the Empire,’ by Sir M. M. Bhownaggree; “ Foreign 
Policy in 1916,” by Mr. J. Ellis Barker; and “ Inter- 
national Law and Practice in the Second Year of the War,”’ 
by Mr. Cyril M. Picciolto. Then come tables and statis- 
tics dealing with many subjects, after which there is a long 
historical article entitled “* The Partitions of Europe,” by 
Mr. Charles K. Sugden. It deals with the evolution of the 
Europe of to-day, starting from the beginnings of civilisa- 
tion, and tracing the course of events from then until the 
present day. It is illustrated by twenty-five coloured 
maps. Following it are various other articles, including 
one on “Trade Opportunities in Latin America,” by 
Percy F. Martin ; ‘‘ The Civil Engineer and the Future,” 
by Lord Headley ; “‘ Aircraft in the War,” by Mr. C. G. 
Grey ; and “ Devices of the War,” by Mr. Charles K. 
Sugden. Finally, there are some seventy pages devoted 
to general matters, the whole book forming an excellent 
compilation. 





“Tur Railway Carriage and Wagon Builders’ Pocket 
Book and Diary ” is a handy little volume issued by the 
Locomotive Publishing Company, Limited, price 2s. 6d. 
It contains, first of all, a directory of British, Colonial and 
South American locomotive, carriage and wagon super- 
intendents ; then some useful tables, such as those giving 
the weights of timber, metals, liquids, &c. Thereafter 
there are articles on “ Recent Developments in Wagon 
Stock,” and ‘“ Notes on Design of Carriage and Wagon 
Stock.” These are succeeded by notes regarding lami- 
nated, helical and volute springs ; tables giving (a) speed 
in seconds per mile and miles per hour ; (b) miles per hour, 
with reference to wheels of different diameters and varying 
speeds ; and (c) journal speeds in feet per minute ; notes con- 
cerning “ Sole-bars for Underframes of Bogie Carriages ;”’ 
‘“* Arrangement of Draw and Buffing Gear ;” “ Carriage 
Painting ;” ‘‘ Maintenance of Carriage Stock ;” ‘“ Wagon 
Repairs ;” ‘‘ Lubrication of Wagon Stock, &c.;” “ Painters’ 
Materials ;”’ ‘‘ Aluminium in Car Construction ;”’ “‘ Carriage 
and Wagon Examining.” There is then a section devoted 
to ‘‘ Useful Notes,’ which deals with all manner of things 
relating to rolling stock, &c., and this is followed by a 
series of notes and tables and data which are likely to be 
of service to those engaged in building or looking after 
railway carriages, wagons, &c. Finally there is a week-to- 
the-page diary. & 





Tue difficulties attending the production of a price 
book dealing with the building industry at such a time as 
the present, when no one can tell on one day what the 
price of a commodity will be the next day, can be well 
imagined. Yet the editor of “ Lockwood’s Builders’, 
Architects’, Contractors’ and Engineers’. Price Book ”’ has 
not shrunk from the task, and the 1917 edition has just 
made its appearance, but he, be it said, is careful to urge 
in his preface that all quotations for specialities appearing 
in the book should be confirmed by inquiry of the mer- 
chants concerned. As regards the book itself, and its 
contents, they are really so well known now that there is 
no necessity to describe them. All that need be said is 
that the present edition has evidently been prepared with 
the studied care which has characterised previous editions. 
The book is published by Crosby Lockwood and Son, and 
the price is 4s. net. 
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WHAT INDUSTRY OWES TO SCIENCE. 
No. VIIJ.* 


Up to the close of the eighteenth century the 
progress of industry was slow but sure, much of it 
based undoubtedly on the workings of great minds 
and patient inventive genius, and much again on 
chance discovery; but the nineteenth century 
marked an epoch of development, definitely hastened 
by the advance made simultaneously in mechanical, 
physical, chemical, and biological science. Yet when 
we consider all that was done in ancient times, for 
example, in the winning of metals, in the dyeing of 
fabrics, in agriculture and the domestic arts, we 
are forced to marvel at the vast amount of knowledge 
and experience, commonly referred to as empiricism, 
accumulated for centuries before the advent of 
modern science. We are also convinced that there 
is no finality in the matter, and that what appears 
to be ideal to-day will be improved upon to-morrow 
or the day after. 


LEATHER. 


An ancient industry is the manufacture of leather, 
which had seemingly reached the highest degree 
of efficiency centuries ago if one may judge by exist- 
ing specimens. To the modern chemist, however, the 
subject is open to further investigation, involving 
problems directed to the speeding up of production 
and decrease of cost without diminishing the quality— 
aims not easily attained, as many have learned from 
personal experience. In fact, one of our leading 
authorities has recently expressed the opinion that 
the science of this important industry is but in its 
infancy. We are reassured, however, by the statement 
that the work of Professor H. R. Procter and the 
Leather Department of the University of Leeds, was 
largely the factor which rendered it possible for the 
nation to supply the enormously increased demand 
for the military equipment of the Allied Armies, 
including boots, belts, leggings, saddlery, traces, 
dressed sheep skins, and numerous minor require- 
ments, besides the driving belts of the munition 
factories. With such a demand to meet, the price 
for the time being of leather for furniture, port- 
manteaux, gloves, book-binding, and parchment is 
naturally high. 

The processes whereby raw hides are converted 
into useful and durable materials by treatment with 
various solutions of substances of animal, vegetable, 
and sometimes mineral origin, are distinctly chemical 
and biological. They are investigated and explained 
by research, and modified and superseded by better 
processes, so far as the increase of knowledge admits, 
while accidental impurities of a harmful nature in 
the liquors employed can be traced and their presence 
avoided. 

The hydrochloric acid washing given to hides 
that have been unhaired by lime, to free them from 
that substance, is clearly an operation of a scientific 
nature,as is also the chemical investigation of the 
water supply, the quality of the water being important. 
The science of bacteriology has rendered invaluable 
assistance in furthering our knowledge of puering— 
the process of softening hides prior to tanning. 
The changes involved in the old process of treating 
the unhaired and washed hide with an infusion of 
dog-dung have been investigated very thoroughly by 
scientific methods, and have been shown to be the 
result of bacterial action. Patents, founded on this 
knowledge, have been taken out for the use of 
artificial cultures of bacteria instead of the obnoxious 
infusion referred to. Some of these methods give 
excellent results, and would doubtless be more gener- 
ally adopted were it not for the conservatism of the 
workman and his dislike of the trouble necessitated 
by a change of procedure. 

The oldest method of treating skin and hide for 
the purpose of preservation in a flexible state, which 
consisted in kneading with fatty substances, is of 
historic interest only, though chamois leather is 
still prepared with oil. Next in chronological order 
comes. vegetable tanning, still very extensively used, 
the tanning liquor being an infusion of some bark, 
e.g., of oak or willow. Up to the end of the eighteenth 
century the prepared hides were simply soaked in a 
strong infusion of the tan, but about that time Seguin, 
a Frenchman, introduced a method for soaking the 
hides successively in tan liquor, or ooze, of increasing 
strength, the untanned hide going first into the 
weakest, the completely tanned material being taken 
from the strongest liquor. .By this means thorough 
permeation by the tan liquor was ensured, and the 
quality of leather considerably improved. This 
method was patented in England by William Desmond 
in 1795. 

Sir Humphry Davy investigated the process of 
tanning with useful results, indicating the nature 
of the action between the hide and the tanning 
material, but only recently has science obtained a 
hearing in the industry. The reason for this is not 
far to seek; the changes involved in tanning are 
exceedingly complex in character, and depend to a 
large extent upon the properties of substances in a 
colloidal condition. Examples of this state are to 
be found in solutions of gelatine and starch having 
properties different from ordinary solutions, such 
as that of setting with the formation of a jelly. 
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The scientific study of the colloidal state is now being 
more vigorously pursued, and as our knowledge 
of it increases we may expect further advances in 
the leather industry. 

Mineral tannages, of which alum was the first known, 
are also of interest. The “‘ tawing ”’ solution contains 
alum and common salt, the latter serving to counteract 
the swelling of the hide produced by the free acid in 
the alum solution. Salts of the metals iron and 
chromium, chemically similar to aluminium, have 
been used for tanning, and although iron salts have 
no application as tannages at the present time, 
chrome tanning is a very important industry, founded 
and reared upon scientific knowledge. Many patents 
have been taken out, including those by Knapp in 
1858, by J. W.—later Sir J. W.—Swan, by Heinzerling 
in 1879 (the first commercially successful process intro- 
duced into England) and that by Augustus Schultz, a 
New York dye works chemist, in 1884. Valuable 
scientific work has also been done in this branch by 
Eitner and by Procter. A soft and durable leather 
can be produced which will fix an acid dye without 
a@ mordant. 

Leather cloth substitutes for leather, used for 
covering furniture, for bookbinding, stationery cases, 
pocket books, and many other useful articles, are 
also produced under scientific supervision. This 
industry, however, with that of linoleum and similar 
material might have been dealt with as branches of 
the oil industry, had we attempted to deal more 
comprehensively with our subject. 

Apart from skins and hides there are other products 
of the slaughter-house, such as horn, blood, hair and 
bristles, waste wool and the like, from which valuable 
chemicals such as cyanide are produced. Glue, too, 
is made from the chippings of hides, horns and hoofs, 
which are washed in lime-water, boiled, skimmed, 
strained, evaporated, cooled in moulds, cut into 
convenient pieces and dried on nets. The processes 
are nowadays supervised by trained chemists. 


RUBBER. 


Rubber, formerly commonly called caoutchouc, 
was originally imported from French Guiana. It 
was obtained from the Siphonia elastica, and 
from Brazil, from the Siphonia or Hevea Brazilien- 
sis, lutea and brevifolia, through the port of 
Para, and later from the ficus elastica, or India- 
rubber tree. It was first brought to Europe in 
the. early part of the eighteenth century, but 
it was many years before its usefulness was realised. 
Priestley, the discoverer of oxygen, suggested its use 
for removing pencil marks and, in 1791, Samuel Piat 
obtained a patent for making waterproof fabrics by 
dissolving caoutchouc in spirits of turpentine. 
Hancock, in 1823, and Macintosh followed on similar 
lines, but the invention of the vulcanising process by 
Charles Goodyear, whereby the addition of sulphur 
gave it the consistency of horn, marked the starting 
point of still greater developments. 

The rubber industry has recognised the importance 
of scientific control, by botanists and chemists, in 
planting, cultivation and tapping, with consequent 
increased yields. Chemists examine the latex, ard 
supervise its drying and preparation for use. The 
variability of tensile strength is largely dependent on 
the size of the globules in the latex, whichis valued 
accordingly. No standards of purity have been 
established, but fine Para is generally considered 
superior to other varieties. 

For nearly sixty years chemists of all countries 
have devoted much time and labour to its synthetic 
production in the laboratory. In 1860 Greville 
Williams isolated a compound, which he called 
isoprene, from the products of the distillation of 
natural rubber. Nineteen years later, Bouchardat 
showed that a substance very closely resembling 
rubber could be reproduced from isoprene by the 
action of strong hydrochloric acid, and that by the 
action of heat alone isoprene yielded turpentine. 
The work of the French chemist was confirmed, in 
1884, by Professor—now Sir—William Tilden, who 
suggested a formula for isoprene, which subsequently 
proved to be correct, and also obtained isoprene from 
turpentine. Later, these researches formed the basis 
on which the synthetic rubber industry was founded, 
though German chemists, who have also done good 
work in this field of investigation, lay claim to having 
established principles the credit for which was clearly 
not due to them. Among other British chemists who 
have contributed to the investigations on the subject 
may be mentioned Professor W. H. Perkin, Dr. 
Strange, and Dr. F. E. Matthews. Two chemically 
different rubbers are produced: isoprene-caoutchouc 
and butadiene-caoutchouc. The raw materials, 
isoprene and butadiene, are obtained from a variety 
of substances, including turpentine, isopentan (from 
the rhigolene fraction of American petroleum), coal 
tar (the material from this source being para-cresol, 
one of the homologues of carbolic acid), starch and 
cellulose. The raw material is converted into 
caoutchouc by methods, involving (i.) polymerisation, 
by heating under pressure with a suitable substance 
such as acetic acid, and (ii.) polymerisation, by the 
action of sodium. The latter method, discovered 
almost simultaneously by Matthews in England 
and Harries in Germany is the more convenient 
and gives the greater yield, although the resulting 
product does not vulcanise so well as that from the 
former method. All this is progress. As in the case 





of indigo, science, if successful, will help one form of 
industry to the detriment of another; the scientific 
work on the plantations tends constantly to increased 
yields and economical working, and the artificial 
rubber has not as yet displaced the natural either in 
its properties or in cost of production. 


MORTAR AND CEMENT. 


The simplest and most ancient cementitious 
material is mud, which is still used, reinforced by 
sticks and grass, by African natives in the construc- 
tion of their huts. Ordinary mortar is made of 
water, lime, and sand intimately mixed together. 
Science has shown that there is no chemical union 
between the lime and sand; that the sand acts 
simply as a diluent, preventing undue shrinkage, 
which occurs when lime is used alone ; that the setting 
is due to loss of water, and that the hardening is 
caused by the gradual formation of interlacing 
crystals of calcium carbonate, which effectively bind 
the material into a coherent mass. 

Long before these facts had been established, 
experience had proved that a pure or “ fat” lime 
produced a better mortar than an impure lime. In 
the case of hydraulic mortars and cements, however, 
the knowledge of their structure and action was 
indefinite until 1887, when the researches of Le 
Chatelier were published, though a fairly systematic 
investigation of the nature of hydraulic mortar, or 
rather of the hydraulic limestones employed in its 
manufacture, was made about the year 1756 by 
Smeaton, whilst searching for the most suitable 
binding material for the foundations of the Eddystone 
Lighthouse, which he had been commissioned to 
rebuild. He consulted his friend Cookworthy, a 
chemist, who instructed him in the analysis of lime- 
stones, and he found that clay was an essential 
constituent of a hydraulic limestone, the poor lime 
obtained on burning it being far superior to fat lime 
for making mortar intended to withstand exposure 
to water. 

Cements are made by heating in a furnace an inti- 
mate mixture of limestone and clay to a temperature 
at which clinkering takes place. The product is 
broken up, finely ground, and put upon the market 
as cement. ‘‘ Roman” cement was first made by 
James Parker in 1796, by heating argillaceous lime- 
stone containing, already mixed, the two necessary 
ingredients. The manufacture of Portland cement 
was founded on attempts to imitate Roman cement, 
using a mixture of lime and clay instead of the 
argillaceous limestone. Nothing was understood 
of the why and the wherefore of the process, and 
often the best part of the product was rejected in 
the unslakeable portions. Chemical action in the 
furnace was unthought of, and even when it was 
evident to scientific men and duly published, con- 
siderable time elapsed before the manufacturers 
took advantage of the efforts of science towards the 
furtherance of their industry. It is now known 
that chemical action between the lime and the clay 
in the furnace effects the formation of silicate and 
aluminate of calcium. When the cement is treated 
with water, these compounds are decomposed with 
the production of slaked lime, and the acids derived 
from silica and alumina. These substances again 
interact, with the formation of the hydrated silicates 
and aluminates as interlacing crystals, giving tenacity 
to the preparation, with the result that first setting 
and subsequently hardening take place, these 
phenomena being merely stages in one process. 
Thus the researches of chemists have established 
facts which have been most serviceable to the cement 
maker in increasing the efficiency of his product 
through the choice and treatment of the best 
materials. 

We owe more than this, however, to the study 
of the chemistry of cement. It remained for chemists 
to show the dangerous effect of certain impurities, 
such as magnesia, in excess, and sulphates, on the 
resistance of cement to the attack of water. Such 
substances must be carefully excluded within well- 
defined limits. When cement is used to make 
concrete foundations exposed to sea water, the mass 
must be either very compact and impervious, or 
be covered with an impenetrable stone facing, for 
the reason that sea water contains sulphates and 
salts of magnesium in plenty, and, consequently, 
if penetration by the water takes place, the cement 
decomposes and the life of the structure is corre- 
spondingly shortened. 

It is obvious that for such a substance, on which 
the stability of costly buildings and structures so 
largely depends, the provision of a definite standard 
specification became a_ necessity. The British 
Standard Specification was formulated in 1904 by a 
sub-committee, appointed by the Engineering 
Standards Committee, including engineers and con- 
tractors, chemists, architects, manufacturers, and 
representatives of official bodies using large quan- 
tities of Portland cement for public works. The 
specification provided for both chemical and mechani- 
cal tests, and, although subsequently modified in 
the direction of improving the quality of the cement 
supplied under the specification, remains. essentially 
the same to-day—a definitely scientific safeguard 
accepted alike by producers and users. 

We have indicated how the explanation of scientific 
phenomena tends to improvement in manufacture, 
and it is interesting to note that a reason has been 
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advanced for the use of straw in the making of bricks 
by the Israelites. It is not a suitable binding material, 
but Aitchison has shown that clay is rendered more 
plastic by the addition of tannin, and that an extract 
obtained by soaking straw in water produces the 
same effect. The Israelites complained, therefore, 
of the hardship of working with less suitable materials, 
while they had to produce the same tale of bricks. 
Possibly the use of grass assists in the same way the 
African natives in making their mud huts. 








A CLOCK OF PRECISION.* 
By C. 0. BARTRUM, B.Sc. 


I. Inrropvuction. 


In designing a pendulum clock provision has to be made 
for automatically counting the swings and for maintaining 
the arc of the pendulum. In general practice these are 
effected by some form of release, actuated by the pendulum 
itself, or of contact with the pendulum whereby the 
vibrations are recorded, and the signal given to the motive 
mechanism that the pendulum is in the position to receive 
its impulse. Such methods are unobjectional so far as 
the disturbance thereby caused to the free swing of the 
pendulum is constant. In practice this is impossible. 

In the clock described below, with a view to this 
mechanical disturbance, and the variations of this disturb- 
ance, being reduced to a minimum, a division of labour 
is introduced, an auxiliary or slave clock recording the 
time and releasing the impulse while a master pendulum 
controls the slave clock. 

The master pendulum, rigidly suspended, is intended 
to be surrounded with an air-tight case and placed below 
ground or in a locality as far as possible free from vibration 
and from change of temperature. The slave clock, 
connected with the master pendulum with electric wires, 
can be placed in the laboratory or observatory with only 
ordinary precautions against disturbing vibrations and 
variations of temperature. 

When the writer designed this clock he was unaware that 
the method of relieving the regulating pendulum by 
throwing some of its labours upon a slave clock had been 
previously applied. He has since learned that the clock 
built for the Royal Observatory, Cape Town, during the 
régime of Sir David Gill was on this principle. This latter 
clock, however, was not a practical success, owing to the 
uncertainty of a delicate electric contact, and was dis- 
carded. No description of the Cape clock has been 
published, but the account given the writer by Sir David 
Gill showed it to differ in its application of the slave clock 
method from the clock now being described. 


II. Description. 


1. The Master Pendulum.—The controlling pendulum 
vibrates seconds, and is compensated for temperature, the 
compensation being adjusted for conditions where the 
surrounding air does not change in density with tempera 
ture.t 

2. Impulse Pallet.—At its lower end is attached an 
impulse pallet, preferably of stone,t A (Fig. 1), the upper 
surface of which is horizontal, passing at one end to a slope 
as shown in the diagram. ; 

3. Gravity Impulse Lever—A gravity impulse lever BC 
(Fig. 1), pivoted at C, having a small wheel, D, mounted 
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with jewelled pivots at its distal end, is held in a nearly 
horizontal position by a detent, E. The lever is adjus 
by the screw F, so that the periphery of the wheel is as 
near as possible to the surface of the pallet without danger 
of its touching. 

4, Releasing Electromagnet, Circuit I.—Once in every 
minute, when the pendulum is approaching its zero 
position towards the left, an electric current, I, from the 
slave clock, energising the electromegnet G, releases the 
impulse lever, the wheel drops through a fraction of a 
millimetre on to the pallet, rolls down the impulse slope 
and falls free, giving the pendulum sufficient energy 
to maintain its swing at the required amplitude.§ The 
period during which the impulse lever is engaged with the 
pallet is a small fraction of a second,|| and for the remainder 
of the minute the pendulum is free. The catch mechanism 
E is so arranged that the lever is free from the moment 





* Portion of a paper presented before the Physical Society. 

+ The master pendulum in the model is by Rietler, of Munich, with 
nickel steel rod of low coefficient of expansion and brass bob. No 
details are discussed of the method of maintaining the constancy of 
air-density in the pendulum case, as they are not essential to the 


subject of the Paper. 
t The impulse pallet in the model is of steel. 
§ The semi-amplitude adopted in the model is 1 deg. 
|| In the cage of the model this period is about 0.18 second. 





of its release, the pawl, e, being driven out of contact 
with the detent by the spring H. The only forces acting 
on the impulse lever during its fall are gravity and the 
reactions at C and D. 

5. Restoring Lever.—The impulse lever after leaving 
the pallet falls freely through a short distance, and then 
strikes a restoring lever, J K. The latter carries on the 
face that is struck a Jight spring, L M, electrically insulated 
at M from the body of the lever, and bearing at its end, L, 
a wedge-shaped platinum contact piece, L. The restoring 
lever is split at its end, J (see Figs. 2 and 3), the edges 
of the split being faced with platinum 

6. Restoring Electromagnet, Circuit II.—The impulse 
lever on falling upon the restoring lever drives the platinum 
surfaces into good contact, thereby closing an electric 
circuit, II, which, through the medium of the electro- 
magnet N, throws the impulse lever up into its resting 
position, where it is retained by the detent. 

The stop against which the restoring lever rests consists 
of a spring, P, of such elasticity that the period of electric 
contact is sufficient for the electromagnet to become 
saturated before the lever is thrown back. This ensures 
an absence of “ chattering ’’ and premature break of the 
current. 

7. The Slave Clock.—The slave clock is an ordinary 
seconds regulator. It is maintained in synchrony- with 
the master pendulum by a method described below 
(§§ 11 to 15). 

8. The Counting Mechanism.—As mentioned above (§ 4), 
at intervals of one minute an electric current controlled 
by this clock releases the impulse lever of the master 
pendulum. This is effected as follows: In the Fig. 4, 
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A is a counting wheel of 30 teeth, B D is a short pendulum 
with a gathering pawl, C, at its lower end. By means 
of a horizontal connecting-rod, D E, the pendulum moves 
one tooth every complete vibration. On the face of the 
wheel is a platinum pin, F, which at one position of the 
wheel passes between two platinum contact points, G, 
closing the electric circuit I. The length of the connecting- 
rod is so adjusted that this momentary closing of the 
electric circuit is effected when the slave pendulum is at 
its zero position. The length of the short pendulum B D 
bears such a relation to the radius of the wheel, and the 
normal amplitude of the point of the main pendulum 
which drives it, that the gathering paw] is free of the wheel 
except near the middle of its path. A light lever, H J, 
ending in a thin flat spring, J, presses on the teeth of the 
wheel and also functions as a ratchet pawl. The pressure 
of this spring can be adjusted by altering the tension of 
the spiral spring K. It is important that this counting 
mechanism be as light and as little absorbent of energy 
as possible, in order not to overburden the pendulum and 
the train of the clock.* 

9. The Rating Spring.—On the opposite side of the 
pendulum to the counting mechanism is hinged a light 
horizontal rod A B (Fig. 5), its distal end suspended by a 
fine wire to a cock, C, on a level with the cock of the 
pendulum. Below the horizontal rod, and attached at 
the same point as the suspension wire, is a spiral spring, D E. 
The lower end of the spiral spring is continued by a watch 
fusee chain, which is wound round a barrel on the arbor 
of the star-wheel F. When the pendulum is at its vertical 
position the rod A B is horizontal and the suspension wire 
and spiral spring are vertical. An increase of the tension 
of the spiral spring brought about by turning the star- 
wheel F will increase the rate of the clock; moreover, 
this mode of altering the clock’s rate is free from appreci- 
able backlash,f a point that will be found later (§ 13) to 
be of importance. A small weight, P, about equal to 
the tension of the spring at its mean value, hangs by a 
silk thread wound round the same barrel, and renders the 
star-wheel subject only to the small difference of the forces 
of the two. 

10. Supplementary Rating Spring—A rocking lever, 
GH, friction-tight on the arbor J of the star-wheel, is 
limited in its movements by the two stops K and L; a 
supplementary spiral spring, M G, parallel with the above, 
is attached by its upper end to the horizontal rod at M 
and by its lower end to the rocking lever at G. This 
second spring is counterpoised by an exactly similar 





*A light contact on the ’scape wheel, if adopted in place of this 
counting wheel, would absorb less energy, but it is doubtful whether 
such a contact would define the epoch with such a degree of accuracy. 
Such accuracy is essential for the close synchronising of the two 
pendulums. 

t Lf, when the star-wheel, moving clockwise, reaches a certain position, 
the tension of the spring is the same as that attained when the star-wheel, 
moving couter-clockwise, reaches the same position, there is no back- 
lash. In general with such arrangements, the tension is less while the 
motion is in the direction to increase the tension. In the above arrange- 
ment the difference is very small. 





spring attached by its upper end to the rocking lever and 
by its lower to a friction-tight arbor, N. is arbor can 
be turned by a milled head for the adjustment to equality 
of the tension of the two springs M G and GN, when the 
lever remains indifferently against either stop. The func- 
tion of this supplementary spring will be explained 
later (§ 13). 

1l. The Synchronising Mechanism.—In §§ 4 and 6 two 
electric circuits were referred to—viz., (I) that closed by 
the counting wheel, whereby the impulse lever of the master 
pendulum was released, and (II.) that closed by this lever 
on its fall, and whereby it was restored to its initial position. 
These two circuits pass also through electromagnets 
in the synchronising mechanism. 

12. The Principle—tThe principle of the method of 
synchronising the slave clock with the master pendulum 
is as follows: Every minute the impulse lever is released 
at an instant dependent on the position of the slave 
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pendulum. The lever rolls on the pallet,and falls on 
its contact at a time dependent on the position of the master 
pendulum. There is an interval, ¢, of about } second 
between the closing of circuit I. and circuit II. It is the 
function of the synchronising mechanism to maintain this 
interval constant. When the interval is greater than ¢ the 
slave pendulum is in advance and its error is positive. 
Every minute a measurement of this interval is automati- 
cally made, when, if the error of the slave pendulum 
is positive, its rate is reduced by a constant amount N, ; 
if negative, the rate is increased by the same quantity. 
These changes of rate are effected byjaltering the length 
of the rating spring (§ 9), and, therefore, its tension, by a 
constant quantity. 

13. False Synchronism—It is shown below that 
this method alone will result in a false synchronism, 
a hunting of error and rate, the error and rate passing 
through periodic variations of constant amplitude, the 
variation of the error following that of the rate with a 
difference of phase of a quarter of a period. Further, 
it is there shown that if there is any backlash of the rating 
mechanism, in the sense in which that word is used above 
(§ 9 footnote), the amplitude of these periodic variations 
of error and rate will continually increase without limit. 
The function of the supplementary spring is to introduce 
a negative backlash, so to speak, which effectually reduces 
the amplitudes of these variations till they nearly dis- 
appear. When, by any change of conditions, the rate 
of the slave clock is altered, periodic variations of the error 
and rate are set up, which in course of time are damped 
out, and the rate of the slave pendulum readjusted to 
that of the master pendulum. In practice it is found 
that there is a continual wavering, of small amplitude, 
of the error and rate about a mean position,* this mean 
position continually adjusting itself to changing conditions. 

14. Description of Synchronising Mechanism.—The 
electric current of circuit II. passes through the electro- 

et A (Fig. 6). The armature B of this magnet is 
attached to the lever C (Fig. 6 and 7), which is held away 
from the poles of the magnet by the spring D. Attached 
to the end of this lever is the tongue E (Figs. 6, 7, and 8), 
movable about a vertical axis through a small distance 
of about twice its horizontal thickness determined by 
two stops (not seen in the ) and sliding with a little 
friction on its guide. The end of this tongue is shown 
enlarged in Fig. 8. Engaging with the star-wheel referred 
to above (§ 9, Figs. 5 and 7) are two pawls, GG (Figs. 
7 and 8), movable about pivots, HH, and held against 
the stops J J by the springs K K. The points of these 
pawls when pressed upon the wheel F move it-to the right 
or left, the movement through the space of one tooth 
being completed by the jumper L. The ends of these 
pawls are shaped as seen in Fig. 8. 

When the lever C is drawn down by the electromagnet 
A and the tongue E is against its left stop, the latter 
engages with the left pawl, and the wheel is turned one 
tooth to the left; similarly, when the tongue is against 
its right stop the wheel is turned one tooth to the right. 
At intermediate. positions of the tongue one or other df 
the pawls will generally be engaged ; between the ends 





*With the experimental ‘model the amplitude of these variations 
of error rarely exceed + 0.005. 
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of the pawls there is but barely sufficient room to let the 
tongue pass. 

Above the star-wheel is the timing wheel M M (Fig. 7). 
This carries weights, NN, movable along a radius, 
whereby it is thrown out of balance, and these weights 
are so adjusted that the period of time the wheel takes 
to turn from rest through 90 deg. to its position of 
equilibrium is the period ¢ referred to in § 12 above. 

The lever Q R, pivoted at Q, attached to the armature S 
of the electromagnet T (circuit I.) holds the timing wheel 
by the tension of the spring U, and through the pressure 
against the ruby pin V, in a position 90 deg. from its 
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position of equilibrium. The lever QR is held against 
a@screw stop, P. The pin W on the periphery of the wheel 
presses the tongue E to its left position. In this position 
the timing wheel is held during the intervals between 
successive, minute impulses. 

» 15.,Mode of Working—At the completion of each 
minute the counting wheel (Fig. 4) closes circuit I., the 
impulse lever is released on the pallet of the master 
pendulum, the lever Q R (Fig. 7) is drawn to the electro- 
magnet, and is held by the detent X Z, and the timing 
wheel begins to fall. As this wheel turns the impulse 
lever runs down the impulse pallet. On falling off the 
pallet the impulse lever closes circuit II., is thrown back, 
and the lever C (Figs. 6 and 7) is drawn down, releasing 
the lever QR. If the two pendulums are in synchrony 
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Fig. 9 


the timing wheel will have reached its position of equili- 
brium when this occurs, and the pin Y on its periphery 
will have pushed the tongue to the right a sufficient 
distance for the latter to pass between the two pawls G G ; 
the star-wheel will not be turned, and no change will be 
made in the rate of the slave pendulum. If, however, 
the latter is in retard the timing wheel will be released 
late, the tongue will engage with the left pawl, and the 
rate of the slave pendulum be increased: if in advance 
its rate will be decreased. This automatic comparison 
and adjustment is made each minute, and the synchrony 
of the two pendulums maintained as explained above 
(§§ 12 and 13). 

‘ The electric connections are shown in Fig. 9. 








BASIC SLAG AS A PERTILISER. 





DvRING a discussion on artificial fertilisers at the meeting 
of the London section of the Society of Chemical Industry, 
on Monday, February 5th, the use of basic slag from 
open-hearth furnaces came in for consideration in a paper 
by Professors Gilchrist and Louis. 

It was pointed out that whilst the wastage of nitrogen 
might be made good by the growth of leguminous plants, 
and to a certain extent without the direct addition of 
nitrogen to the soil, the phosphates removed by the crops 
must be returned by direct manuring, and farmyard 
manure does not return these phosphates in a sufficient 
amount because much is retained by the animal. Bones 
and bone ash were used to some extent in the early 
eighteenth century to replace the phosphates, and when 
Liebig and Lawes, about 1840, found that bones and 
mineral phosphates could be rehdcred more effective by 





treatment with sulphuric acid, so as to make part of the 
phosphates soluble, an enormous impetus was given to 
the growth of swedes and turnips. It came to be realised, 
however, that when this superphosphate had been used 
for a considerable time, this manure did not give as good 
results on peaty soils or soils poor in lime as on those 
in which a fair amount of lime was present. Until about 
1880 the supply of phosphatic manures was met chiefly 
by super-phosphate, produced mainly from mineral 
phosphates. The Gilchrist-Thomas or basic Bessemer 
process of steel making invented about that time gave as 
a@ by-product basic slag which -was soon found to be 
possessed of valuable manurial properties. Finely ground 
phosphates were then coming into use, but the cheaper 
basic slag checked the development of the former as a 
manure. The German manufacturers soon succeeded in 
pressing forward the sale of their slag by introducing the 
citric solubility test.* This, said the authors, is of a 
pseudo-scientific and empirical character, and means that 
citric-soluble-phosphates are made the criterion of com- 
mercial value instead of the total phosphates present. 
The test also favours basic Bessemer slag to the dis- 
advantage of all other classes of phosphates, natural and 
artificial. 

In 1913, said the authors, over 700,000 tons of super- 
phosphates were used for manurial p in this 
country, as well as probably 200,000 or 300,000 tons of 
basic slag, together with a certain amount of bones in 
various forms. The total amount of basic slag of all 
kinds now produced was from 800,000 to 900,000 tons, 
and as this amount would certainly be increased in the 
future, the extent to which manuring by basic slag could 
be developed would be readily recognised. The great 
bulk of the basic slag now produced was a by-product 
from basic open-hearth steel. This was low grade slag 
and contained on the average only about ten per cent. 
of phosphoric acid, whereas high grade basic slag, obtained 
from the basic Bessemer process, contained up to 20 per 
cent. of phosphoric acid. The latter responded freely 
to the citric solubility test, whereas the former did so only 
to a limited extent. Probably about 700,000 tons of 
basic slag from the open-hearth process were produced 
in this country annually, a large proportion of which was 
wasted instead of being employed for fertilisation purposes, 
mainly on account of the insistence upon the empirical 
citric solubility test. Experiments with basic slags of 
high and low citric solubility, and of finely ground mineral 
phosphates which contain practically no citric soluble 
phosphates, at various experimental centres in the North 
of England, showed that the percentages of citric soluble 
phosphates, apart from percentages of total phosphates, 
had practically no relation to the manurial results. There- 
fore, the authors strongly urged that the large amounts 
of low grade basic slag now being thrown away should be 
fully utilised for manurial purposes, believing that the 
total phosphoric acid content of basic slags was a far more 
reliable test of their manurial value than the citric solu- 
bility test. 

Investigations are now being made with the object of 
ascertaining whether high grade mineral phosphates can 
be added to basic slag immediately it leaves the open 
hearth. If by doing so the equivalent of a high grade 
basic slag could be produced a very considerable quantity 
of cheap manure would at once be available. 








RESEARCH IN MECHANICAL ENGINEERING. 





Marnty with the object of obtaining information 
and suggestions for subjects for research in mechanical 
engineering, Mr. Alfred Saxon, M.I. Mech. E., on Saturday, 
February 10th, read a paper on “ The Bearing of Research 
Work on Practical Mechanical Engineering,” before the 
Manchester Association of Engineers. Mr. Saxon is 
the representative of this society on the Standing Com- 
mittee on Engineering, in connection with the Board of 
Education’s original scheme for scientific and industrial 
research. In introducing his subject Mr. Saxon said that 
what the ‘‘ piping times of peace ”’ could not do the ‘‘ storm 
and stress of war”? had accomplished. He said that with 
reference to industrial research in mechanical engineering 
the scheme was likely to take the form of certain well- 
defined sections of the trade being brought together and 


sion, and several speakers offered suggestions for subjects 
for research. The President, Mr. F. Reed, mentioned 
the manufacture of semi-steel castings from the foundry 
cupola as a good subject for research. He said that this 
class of work had not been pursued on scientific lines 
and better results might be ciciod. Another subject 
mentioned by Mr. Reed which required investigation 
was the recovery of the waste products of the foundry and 
especially moulding sand. ofessor Petavel assured 
firms of all possible assistance on the part of the universities. 
He said they had not perhaps worked together quite as 
fully as they might have done. With regard to invention 
there was a tendency to pessimism in this country which 
was not justified, and Professor Petavel mentioned the 
remarkable work which had been done here in connection 
with the internal combustion engine and steam turbine. 
He was afraid that one of the serious difficulties in connec- 
tion with research work after the war would be in the 
supply of men of the necessary capacity. Mr. George 
Saxon was afraid that after the war there would be 
difficulty in keeping the Government screwed up to the 
necessity of organised national research work. Hoe 
predicted that if carried on by private enterprise it would 
be a failure. Government backing must be found. 
Mr. W. Cooke, on the other hand, deprecated any depen- 
dence on the Government for assistance to engineering. 
He alluded to what the firm of Coats had done in the 
cotton trade, and what Lancashire and the textile 
machinery makers of this district had been able to do 
against all comers, and said that Germany had only beaten 
us with regard to dyes. He said British engineers would 
hold their own if they realised the necessity for combina- 
tion and manufacturing in quantity. 

Mr. C. Bentham said that one industry which required 
fostering was that of oil milling. He stated that of the 
palm kernels produced by our Colonies four-fifths went 
to Germany and only one-fifth to this country, and 
remarked that the reason why this important industry 
could not be made to pay was on account of the charges 
for carriage from Liverpool, where the kernels arrived, 
to Hull, where the manufacture of oil was carried out. 
With to research work he remarked that a portion 
of the excess profits to tax should be devoted to this work. 
As subjects for research, Mr. Bentham suggested “ faults 
in steel,” ‘‘ methods of measuring the thickness of metals,” 
“faults in welding,” and ‘‘ the best methods of utilising 
labour.” 

Mr. G. Windeler said this nation had taught the whole 
world engineering, and that as much research work had 
been carried out in this country as in any other. He 
raised a plea for the protection of the inventor, and better 
recognition for inventors in engineering workshops. 
As an example of what the British engineer could do he 
mentioned the remarkable manner in which the magneto 
supply had been tackled since the outbreak of war, saying 
that the British magneto was now considerably better than 
the German machines. Mr. J. Nasmith recommended as 
a subject for research “‘ aluminium alloys.’”” He mentioned 
incidentally that with aluminium pistons in petrol engines 
10 per cent. more power had been obtained than with 
cast iron pistons, owing to the better dispersion of heat 
and consequent larger charges of gas. As showing the effect 
of improvements in metals, he said that 212 horse-power 
aeroplane engines, complete with radiators, were now being 
made weighing only 470 lb., and that it was hoped before 
long to get them down to 2 lb. per indicated horse-power. 
Mr. Sam Boswell and Mr. Antrobus also spoke. A vote 
of thanks was accorded to the author on the proposition 
of Mr. F. Reed, the president. 








LETTERS TO THE EDITOR. 
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THE PREMIUM SYSTEM. 


Srm,—I was much interested in Mr. Guy B. Petter’s remarks 
and your own note agreeing therewith, on the com- 
bined system as described in your issue of January 12th. 

If it were desirable to introduce a system which would pay 
a bonus of from 10 to 20 = cent., with little additional thought 
or effort on the part of the workman, then the Rowan System 
would meet wench very well, but this might be done in a 





agreeing as to the researches that are most 1 ry 
and desirable, each firm joining being asked to contribute 
towards the cost, assisted by a Government grant. He 
considered that the value of the scheme to practical 
mechanical engineering would depend largely upon 
whether the Government was prepared to assist until the 
research schemes became self-supporting by the contribu- 
tions of the firms themselves. He urged that all firms 
would act wisely by making, in future, provision for an 
outlay on research work as a standing charge, just as was 
done for rent, insurance, &c. Inasmuch as mechanical 
engineering was the key industry to all the industries, 
and as the war had revealed, the key to the safety of 
the Empire, the need of scientific research to assist in the 
creation of new ideas and new methods, to reduce manu- 
facturing costs, and prevent waste of material was over- 
whelming. 

Mr. Saxon went on to say that wherever research work 
had been carried on systematically an impetus had been 
given to invention. Our own nation was, he remarked, 
formerly one of the most inventive. For many years 
past that genius had been slumbering, but it had been 
re-awakened in every possible mechanical direction, 
owing to the demands of the war. After the war it would 
be necessary for the Empire to apply scientific methods 
to maintain its industries. It might be found necessary 
to extend the existing Government control to industrial 
warfare. Business firms would have to combine and 
sink a great amount of their individuality, and be prepared 
for more State control of their undertakings, especially 
with regard to such things as research, unemployment of 
workpeople and unemployed machinery, while the relation- 
ship between capital and labour would also require adjust- 
ment. 

The reading of the paper was followed by a lively discus- 





* “The poeta in the slag is not soluble in water ; it is dissolved 
to a onneliers le extent by a solution of ammonium citrate, and 
when the slag is ground about 80 per cent. of it should dissolve 
in a 2 per cent, so! n of citric acid.” —Thorpe’s Dict. 





p yi ing the day wages of the men. 
Referring to the examples given in Table II., it will be seen 
that, under the Rowan System, if 80 hours are taken in a time 
limit of 100 hours, the man will be getting a 20 per cent. bonus, 
while the cost of the work to the employer would only be reduced 
4 per cent. 

The first half of the proposed combined system is, as you are 
aware, the Wir System, under which thousands of men are 
already working and accepting periodical reductions of time 
limits, which the combined system is designed to avoid. 

The point it is desired to make clear is, that the system of 
sharing the savings equally between the employer and workman 
is much the fairer, can easily be understood by the workmen, 
and the majority of cases would normally fall under this system. 
To do away with the periodical reductions of time limits, which 
practically negative every advantage, both from the man’s and 
Soimlepela point of view, the adoption of a fixed system such 
as the Rowan from the central point of 50 per cent. time saved 
is pro This would avoid the necessity of periodical 
reductions in those cases where, due to various causes, the 
time taken bears a comparatively small proportion to the 
original time limit. It cannot be too often stated that the 
whole object of any such system should be to engender con- 
fidence and encourage the co-operation of the workman in 
reducing the cost of production, which it is impossible to obtain 
if time limits are reduced. 

I write as much on behalf of the workman as from the point 
of view of the employer, and contend that no man can be 
expected to put forth his best, either in labour or thought, when 
he knows the only result of his successful use of his abilities 
will be to reduce again and again the time limits allowed. Under 
a system such as the combined, the profits are shared equally 
so long as the time taken bears a reasonable relation to the 
time limit, and beyond this point the rroportion returned to the 
employer in the shape of reduced costs increases at a much 

ter rate than the increase in bonus paid tothe man. This is 
Cir aah just, as in any case the man receives a constantly 
increasing bonus up to the ultimate of nearly double time, and 
in case he is paid a bonus between 25 per cent. and 95 per cent. 
addition to his wages, one or a combination of the three following 
factors must have been the cause :— 

(1) The time limit was absurdly fixed in the first instance. 

B (2) The employer may have provided more up-to-date tools, 
jigs, and fixtures, for which he paid and to which the work- 
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man contributes nothing, but receives a large share of tho 
advantage. 

(3) The workman has by constant employment on one job 
attained a measure of skill which was not anticipated when 
fixing the time limit, and in view of which he is paid a bonus 
ranging from 25 to 95 per cent. 

Perhaps, in view of these further remarks, it may be possible 
that both Mr. Guy B. Petter and you, Mr. Editor, may see your 
way to modify the views which you have so far exp ey 4 
hope 80, a8 my only reason in putting forward the suggestion 
has been the hope that by such public discussion the way may 
be prepared for a system of payment in which every trade 
union man in the country may join with zeal and confidence in 
reducing the cost of production and increasing the output, in 
order to meet the unfair competition of protected and otherwise 
State-aided manufactures from foreign countries. Only by 
these means can we hope to keep our industries and ensure that 
our workmen are fully employed at good wages. 

Colchester, February 2nd. Cas. BaRNEs. 


[We fear we cannot agree with Mr. Barnes. We omit reference 
to his second paragraph, which clearly need not be taken quite 
seriously. The fact that the employer takes so small a propor- 
tion of the saving in the first half of the Rowan System is a 
point much in its favour. Mr. Barnes is no doubt aware that 
many men claim that the whole of the saving should be credited 
to them. Hence the less that goes to the employer the more 
are they likely to be satisfied. As a matter of fact, even on 
good time setting 40 per cent. time reduction is quite common, 
and the difference at that point between the Rowan and Weir 
systems is only 4 per cent. Variations such as that used by 
Mr. Barnes add to the — of the system, and we regard 
it as of great importance that it should be as simple as possible, 
so that the men may understand it readily.—Ep. Tue E.] 


AUTOMATIC CONTROL OF TRAINS. 


Sir,—Your Setoreting leader on this question will, I hopes 
attract the attention of those who have given some thought 
to the subject. As one such, may I make some suggestions ? 

Difficulties, as you point out, have arisen in various depart- 
ments of railway companies. The locomotive department 
might object to signals in the cab on the ground that drivers 
had already too much apparatus to look after. In the Aisgill 
accident the driver d himself b he had left his cab 
to oil some part of his engine, and on coming back to the cab 
found no water in the glass. Consequently his attention was 
diverted from the signals. Sometimes it is the injector, or 
the vacuum, or poor coal which is made the excuse, and the 
usual conflict of evidence as to the position of signals crops up 
at the inquiry. 

The cab signalling apparatus, in the event of an accident, 
would most likely be smashed, so could give no corroborative 
evidence, and might even be blamed as the cause of the accident. 
Cab signals necessitate the fitting of all engines, of all companies 
using each other’s permanent way, with similar apparatus. 
Agreement on any one system seems impossible, as all the 
companies’ engineers have their own devices, which they have 
been discussing for years without result; but accidents keep 
happening, and they get no nearer agreement. 

s it not time the remedy was sought in methods which do 
not require this ag t? Sound signals on the permanent 
way, without any appliance on the engine, would overcome 
the lack of unanimity, and al] companies’ rolling stock would 
be equally effective on a permanent way so equipped. What 
are the conditions to be fulfilled by such equipment ? To give 
audible and continuous warning to drivers, or others on the 
train, that a signal at the danger position was at an agreed 
distance ahead, and to give this warning without the risk 
of impact. That the apparatus should assume the —— 
position in the event of connections breaking, and be equally 
effective whether the engine runs chimney first or tender first, 
forwards or backwards, or on single lines used for both up and 
down traffic. Not dependent upon electrical connections, and 
without ramps. Effective in times of fog. No detonators, but 
pe gyenere to the existing signal systems. It should aiso 
help to prevent engine-drivers mistaking their signals at busy 
junctions. 

Our signalmen also seem in need of some protection. Their 
fault is lowering signals when they should not. There should 
be some means of ing signals against them, until unlocked 
by the train passing out of section. Apparatus fulfilling these 
conditions would tend to greater safety and efficiency. The cost 
of apparatus on the permanent way only should surely be less 
than that to equip both permanent way and locomotives. 

February 12th. Aub! VIDE. 











PROTECTION AGAINST SUBMARINES. 


Sir,—With reference to the recent declaration by Germany 
of increased submarine warfare, I venture to suggest that the 
Government of this country, and also that of France, should 
invite suggestions for a means of defence against this danger. 
It has been brought to my notice, very forcibly, that there are a 
very large number of capable designers who, if they were supplied 
with the necessary information, would be able to devise some 
satisfactory defence against this terrible weapon, which has 
been used so successfully by Germany. I have noticed on many 
occasions, where a representative from the front has come over 
and explained his difficulties, that these difficulties were very 
quickly overcome as soon as the designers knew of them. 

It would be an advantage if the Government would publish in 
THe Encrvezer and Engineering detailed particulars and sec- 
tional drawings of the German torpedo, showing the war head 
and the method of causing detonation and explosion of the 
charge, at the same time inviting suggestions to render this 
weapon ineffective. By publishing this information the Govern- 
ment would let the brains of the country see exactly what they 
were up against, and I have not the slightest doubt that, if this 
course were taken, results would soon show that we had men 
who, although not previously co ted with art ts, were 
able to bring out a satisfactory solution of this problem. 
_ As you are no doubt aware it is very difficult to obtain the 
information asked for above, and whereas one appreciates the 
advisability of keeping strictly secret the construction of our 
own torpedoes, thiss ecrecy is not required in the case of the 
German torpedoes, and the Government could, without any harm 
resulting, give the particulars asked for above. I think that 
most engineers and designers will realise the possibilities if such 
® course were adopted, and I may say that I have spoken to a 
number of my engineering friends on this subject, and they all 
agree that it might be the means of our getting to the top side of 
the Germans with their dastardly methods. 








JAMES Pratt. 
February 10th. 








Te Salford Tramways Committee has decided to 
revise the scale of fares at present in operation, and to 
revert to the charges of three years ago. At that time the 


concessions were estimated as being equal to a gift of over 
£2000 per year to the travelling public. The alteration 
will mean an increase of a halfpenny on practically every 
stage. The shortage of labour, and the increased use being 
made of the tramways, especially in the suburban districts, 
following upon the advance of railway fares, has led to this 
Manchester will probably follow suit. 


decision. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Manufactured Iron Demand and Prices. 


THe business actually being done at date in 
manufactured iron is not of sufficient volume to develop 
any very pronounced price movements, but there is a 
regular upward tendency in certain descriptions of un- 
controlled material. This class of business is diminishing, 
more particularly as it relates to those departments of 
production which, though subject to price limits, where 
official work is concerned, exercise freedom with respect 
to the export trade and to the trade at home. There is 
any quantity of new business being offered. Merchants 
on ‘Change to-day—Thursday—in Birmingham were 
offering very attractive iron lines which ordinarily would 
be gladly accepted. But in practically no instance is it 
possible to book the business. There is a growth of 
business in the bar iron branches, and some makers report 
thay are realising prices for merchant bars, especially 
flats, in excess of the list iron houses. The best bar iron 
makers are engaged almost solely for war supplies. The 
ine inquiries for strip led to the question of demand- 
ing more money. The controversy with regard to -the 
question of Government price revision appears to have 
ended in a general agreement not to apply for higher 
prices, manufacturers being strongly averse to raising 
wages, since high wages are already creating considerable 
difficulty with the workpeople. Open market selling 
prices are quoted at £15 10s. to £16 10s. for Staffordshire 
marked bars, £14 15s. to £15 for merchant bars (delivered), 
£14 10s. to £14 15s. for nut and bolt quality bars, £15 to 
£15 10s. for gas tube strip, £17 15s. to £19 for hoops (steel 
and iron), £19 10s. for plain black sheets (doubles), and 
£28 to £28 10s. for galvanised corrugated sheets of 24 w.g. 
packed in bundles, delivered Liverpool (or equal distance 
out-ports) for the export trade. 


Raw Iron Conditions and Prices. 


Some makers in the pig iron trade are well sold, 
and express themselves very confidently respecting the 
output. Pretty conditions prevail as regards 
alike Midland and Staffordshire foundry qualities. Maxi- 
mum prices are enforced, and, moreover, the condition as 
to automatic application of any advance in the maxima 
is pretty generally inserted in contracts. But sellers are 
not strong enough to insist on the like condition as con- 
cerns forge qualities. Northamptonshire forge can still 
be bought at Is. or so inside the limit. Derbyshire agents 
report a steady business at full rates, with foundry sorts 
in the stronger position. Inquiries for hematite and 
Lincolnshire irons meet with no response, as selling agents 
are not allowed to consider any offers. Prices are :— 
South Staffordshire : Common, 90s.; part-mine forge, 95s.; 
foundry, 97s. 6d.; all-mine forge, 115s.; foundry, 120s.; 
warm air forge, 145s.; foundry, 155s.; special quality (Lord 
Dudley’s cylinder), 167s. 6d.; cold blast, 182s. 6d. North 
Staffordshire : No. 4 forge, 95s.; foundry numbers, 97s. 6d.; 
basic, 97s. 6d. Northamptonshire: No. 4 forge, 87s. 6d.; 
No. 4 foundry, 89s.; No. 3, foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s. Though the export of pig iron 
is much diminished, and shippers have difficulty in getting 
any licences now, the output of foundry sorts appears to 
be absorbed for the most part by home requirements. 


Steel and American Conditions. 


The turn given to international relations during 
the past week is likely still further to lessen even the very 
restricted amount of steel forthcoming from America, and 
all sorts of expectations are abroad concerning the effect 
upon the Midland raw steel market. An advance of 10s. 
to £1 per ton in 3in. bar and billet prices is deemed not at 
all unlikely, and an advance of, say, £2 per ton in wire rod 
quotations. Steel plates could not be quoted on ’Change 
in Birmingham this week, and for plating bars and rounds 
offers could only be considered without any hope of 
acceptance. Ordinary domestic consumers report the 
impossibility of buying at anything near the Government 
maxima prices. Makers on their part declare they are so 
full of orders that a considerable premium must be paid. 
An increase of quite £2 to £3 per ton over the maxima are 
demanded on civil trade orders outside control contract 
business, and on some descriptions more. Full export 
prices, indeed, have now to be paid by home consumers in 
most cases, except controlled business. Plates, ordinary 
quality, are therefore £13 10s. to £14 ; angles, £13 2s. 6d. 
to £13 10s.; and bars, £14 10s. to £15. 


Tin-plates. 


The outstanding questions between the tin-plate 
merchants and the Ministry of Munitions are not yet 
cleared up. In some circles it has been assumed that a 
settlement has been come to concerning, for example, the 
part played by the merchant as a connecting link between 
producer and consumer. The middlemen, it has been 
stated, are now at liberty to charge 1 per cent. on the 
Government restricted price of defectives, or wasters in 
particular, for their services. I am informed, however, 
that such an assumption is premature, and that several 
weeks must elapse before any definite pronouncement can 
be made. Equally erroneous is the expectation by con- 
sumers that they are now free to draw upon the stocks of 
defectives which have been accumulated, provided only 
they are engaged in manufacturing work of national utility. 
Nothing reliable, I am told, has yet_been settled regarding 
the release of stocks of wasters. It is still enacted that 
tin-plates cannot be bought out of stock or sold into stock 
without a Class “A” or “B” certificate, or a Ministry 
of Munitions permit. 


Raw Material for Brassfounders. 


With reference to the cutting off of supplies of 
raw material from the brass industry, it is understood that 
no objection is raised to the utilisation of scrap and other 
metal which manufacturers have in hand, or which they 
had secured prior to December 8th, but thus far the argu- 





ments urged for keeping the brassfoundries going on other 
than war material have not elicited any from the 
authorities. While factories are in operation the export 
trade which manufacturers are so anxious to keep alive is 
dwindling very appreciably. 


Brass Trade Machine Moulding. 


Negotiations aré now proceeding between repre- 
sentatives of the manufacturers and the operatives on the 
vexed question of machine moulding in the trade. A 
technical adviser of the Ministry of Munitions has just been 
in Birmingham with a view to promoting an amicable 
arrangement. The employers claim that machine mould- 
ing should be dealt with on the footing of a new process. 
They assert that larger recourse to it will solve the existing 
stringency in this department of production, as it will 
accelerate output by 50 per cent. to 100 per cent. At 
present groups of six moulders are able, it is stated, to 
earn from £40 to £50 per week regularly. The old rates 
as applied to existing conditions are held to be excessive‘ 
and as applied to machine moulding absurd. The manu- 
facturers’ contention is that there should be such a wages 
adjustment as would make possible the installation of 
machines. It is hoped an amicable arrangement will be 
reached, and that output may be expedited. 








LANCASHIRE. 
(From our own Correspondents.) 


Ma4ncHeEsteER, Thursday. 
Iron, Steel, and Metals. 


Last week when I was dealing with the general 
characteristics of the market, there was a distinct hope 
that the action of America in this war would be determined 
positively within a few days ; but another week has passed, 
and we are no more certain than we were last week that 
America is to come into the struggle on our:side. All 
speculations based upon the belief that she must join in 
may be brought to naught, and hence people are inclined 
to adopt a waiting attitude and do as little as possible. 
The disturbance in the labour market due to the calling 
up of the January and February reserves is perhaps a 
more important topic for commercial men; and it is 
hoped that the various authorities now set up will be 
co-ordinated and be able to work together. A substantial 
increase in the output of steel-making irons is, some- 
thing,upon which to plume ourselves; but so far, the 
increase has not done much to relieve the pressure for 
hematite iron. Reports from the West Coast suggest, 
indeed, that every ton of iron made goes at once into 
consumption. 


Foundry Iron. 


The demand for foundry iron here remains very 
much as it was; steady and quiet, with no pressure or 
anxiety on the part of anybody. One has never known 
@ time when people were so utterly indifferent about 
business ; and, of course, lack of interest must mean lack 
of energy, which may tend in the end to decadence. We 
are, perhaps, inning already to see some of the effects 
of the various interferences with economic law, which have 
been forced upon us by the exigencies of war. Perhaps 
it is as well that we should feel the effects soon ; and not 
only soon, but keenly. For instance, the idea of the 
excess profits tax was, no doubt, excellent ; but it has the 
defects of its qualities. When a man has made all that 
he is allowed to take, he will not work with the same 
energy to pile up excess profits for the Government. 
It is, perhaps, for this reason that we find people so 
indifferent in the foundry iron business; caring so little 
whether they sell or refrain from selling ; and showing so 
little concern when a rival seller picks up an order on 
their ground. Derbyshire No. 3 foundry iron is still 
quoted at 97s. 6d. delivered in or around Manchester, and 
No. 1 is offered at 101s. 6d.; Northamptonshire No. 3 
can be had at 98s. to 98s. 6d., but of Lincolnshire one hears 
nothing; and possibly there is none now to be had for 
this district. It has been pointed out that for the last 
four or five months the Lincolnshire furnaces were not 
offering any foundry iron here; and that consumers in 
Manchester had to buy through a merchant who held a 
little stock. This stock seems now to be exhausted, and 
possibly the furnaces will be too busy making steel pig to 
be able to replenish the merchant’s stores. The absence 
of any Cleveland iron in the district is also an inconvenience 
to a good many people, although a fair proportion of these 
people must now be getting used to doing without Cleveland 
foundry iron. It will be amusing to see what steps the 
Cleveland trade will have to take when it is found again 
necessary to sell large quantities in the Lancashire market. 
There has been no change as regards forge pig iron, and 
the demand remains exceedingly quiet. So far as one 
can judge, iron manufacturers are fully engaged, and the 
output of finished iron goes at once into consumption ; 
for it still takes quite a long time to get a specification for 
finished iron through ; some say three months, but this is 
probably an exaggeration following upon irritation. 
Forge pig iron is quoted at about 96s. 6d. delivered equal 
to Warrington. 


Scrap. 


The demand for the best piling scrap for the 
forges is good enough, and more of this class of material 
could undoubtedly be sold if dealers were inclined to be 
alittle easier ; but there is a strong indisposition on the 
part of the consumer to pay £7 per ton ; especially when 
forge pig iron is to be had at less than £5. In the old days 
it was a custom to calculate the value of the best scrap 
as roughly 50 per cent. of the value of finished bar iron, 
and according to this theory scrap is now only worth 
£6 17s. 6d.; but, of course, all the incidental expenses of 
manufacture are very much greater than they were in 
those far-off old days. At any rate, only a small business 
is being done in wrought scrap and that mostly at about 
£6 10s. per ton delivered. In the market for foundry 
scrap but little business is being done, and dealers say 
that only small quantities are coming in, especially of 
the finer kinds, such as textile machinery. The price 
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asked for the latter is still 107s. 6d. per ton delivered, but 
it is not so far an actual selling price. Those few who are 
buyers of scrap just now seem satisfied to take commoner 
qualities at something nearer the price of common pig 
iron. With regard to steel scrap there is as yet no definite 
change. The Sheffield buyers seem to have abandoned 
this market altogether, for it is nearly six months since 
any serious business has been done with them in ordinary 
common melting scrap. South Wales and the Cleveland 
district still buy a little, but there is no such insistent 
demand for this class of scrap as might have been expected 
from the general condition of the steel trade throughout 
the country. The present price of good ordinary heavy 
steel scrap on trucks in this district is about 101s. The 
official maximum is 105s. 


Metals. 


There is nothing to be said as regards copper 
which could be useful. Apparently the tendency in 
America is still upward, but the output there is enormous. 
Tin received a slight check; but the market is a fairly 
firm one. Offers of lead have been withdrawn. 


Cotton and Engineering Trades Wages. 


The questions of advances in wages in the 
spinning section of the Lancashire: cotton trade and the 
engineering trade have been decided this week. In the 
former case the operatives have decided to accept an 
advance of 10 per cent. subject to either side being at 
liberty to apply for an alteration at the expiration of 
six months. The advance will come into operation this 
week. With regard to the remuneration of engineers, 
as a result of the representation made to the Ministry 
of Munitions followed by an inquiry held in Manchester 
recently, the Government Committee on Production has 
awarded a special advance of 7} per cent. to all piece 
workers in the Manchester area. The new rate comes 
into operation as from the first full pay day in January, 
last month, and is the outcome of some dissatisfaction 
which resulted from a previous award made to day 
workers only. The piece workers protested on the ground 
that their rates were not in conformity with those of 
workers in other centres. 


Barrow-In-Furness, Thursday. 
Hematites. 


Whilst there is really nothing new to record this 
week in the hematite pig iron trade, there is a very brisk 
state of affairs noticeable throughout this district. Makers 
have their hands full of contracts and consumers are 
pressing for deliveries of iron, not only on local, but on 
general home account. From the Barrow Ironworks and 
also from Workington the vast proportion of the metal 
smelted is put into prompt use at the steel converters not 
far away, and from the other works in the district the 
output is arranged and deliveries made: where wanted. 
A much heavier tonnage of metal could easily be disposed, 
but makers are not in a position to lift up their output 
materially. Prices are at the maximum rate, with parcels 
of mixed numbers of Bessemer iron at 127s. 6d. per ton 
and special brands are at 140s. per ton f.o.t. Warrants 
are idle at 115s. per ton net cash. 


Iron Ore. 


For hematite iron ore there is a very heavy 
demand. On local account the requirements of smelters 
are of such proportions that they could take the whole of 
the tonnage raised, but in addition there is a demand on 
outside account, especially for the higher grades of ore, 
which never were in such big request. Raisers are doing 
their best to meet present state of affairs, but are bothered 
by a shortage of labour. They are paying a deal of 
attention to extending workings, and searchings are being 
made with a view to new beds of ore, which are pretty 
well known to exist in various parts of Cumberland 
and Furness, and which have not yet been tapped. 


Steel. 


The steel trade presents no new features. At 
Barrow and at Workington all the available plant has been 
brought into use, and a good output is being made of 
various sorts of steel for munitions of war. The steel 
foundries are also fully employed. Billets for, shell 
making, &c., are at £12 per ton, and other steel sorts are 
quoted without change. Heavy rails are £10 17s. 6d. to 
£11 10s.; light sections, £14 to £14 10s.; heavy tram rails, 
£14; ship plates, £11 10s.; boiler plates, £12 10s. per ton. 


Fuel. 


There is a brisk demand for coal and steam sorts 
are at 25s. to 27s. 6d. per ton delivered, and house coal is 
quoted at from 27s. 6d. to 38s. per ton delivered. East 
Coast coke is in strong-demand at 33s. to 35s. 6d. and 
Lancashire cokes are at 31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Workers and the Loan. 


Ir is not, perhaps, out of place here to write 
a line or two regarding the steel workers’ attitude to the 
new War Loan. Certainly for the past week or so, in 
particular, it has formed pretty well the principal theme 
in the various works. There is no getting away from the 
fact that these are the people who have benefited most, 
financially, from the war—both employers and employees. 
The former, of course, recognised a good investment, and 
at once took all necessary steps to put as much money 
into it as possible, though, from what I learn, firms 
were not disposed to publish the amount. As regards the 


workers, however, every opportunity was afforded them 
by the leading and many smaller employers to invest in 
the War Loan by means of weekly instalments out of 
their wages over the next year; but, personally, I do not 
think the response, although good, was anything like it 
might easily have been. 


It is unfortunately the case 





that very many families, the members of which are earning 
high wages on munitions, appear to have no idea of the 
value of the money coming to them so readily in these 
days, with the result that most of it goes as quickly as it 
comes. The War Loan, however, has effected a very 
marked change in a large proportion of the workers. It 
has made them realise, perhaps for the first time, the value 
to themselves of an investment and the value to the 
nation just now of their investment. It has given them 
an entirely new outlook, and I believe this change will 
prove a real benefit in the industrial position generally. 
It is helping them to appreciate their responsibilities, 
and the effect of this should soon be seen in the monthly 
returns of the Munitions Tribunal. Most of the firms 
here, by the way, are allowing their employees to subscribe 
for War Loan Stock by weekly instalments entirely free 
of any interest charge, the stock being purchased at once 
by the firms and taken over by the employees, plus full 
interest, on the completion of the instalments at the end 
of the year. 


The Munitions Tribunal. 


Reference to the Munitions Tribunal reminds me 
of the fact that in these days of secrecy and censorship, 
Sir William Clegg’s monthly review is one of the best 
means of gauging the labour position so far as the 
armament and munition works generally are concerned. 
Sir William, I have explained in previous letters, presides 
over the Court and preserves some very instructive and 
interesting records. For the past month he praises the 
sobriety of the men, but deplores the number of breaches 
of works rules. And small wonder, for they had risen to 
678 from 431 for the previous month, an increase of 247, 
or considerably over 50 per cent. Equally disappointing 
are the figures relating to lost time, for whilst for the last 
month of the old year there were 308 offenders dealt with, 
the number of time-losers brought before the Tribunal 
last month was 519, an increase of 211. The aggregate 
number of hours lost was 40,407 against 36,343, but 
things were not quite so bad as they seem at first glance, 
the hours lost per head working out at 77, compared with 
118 in the previous month. For failing to work diligently, 
43 men were dealt with against 39, there were 32 cases of 
gambling compared with 34, and the instances of men 
refusing to obey orders rose from 31 to 7l. Sir William 
considers the last-named to be a very serious class of 
offence. Discipline must be maintained and men with 
grievances know their proper remedy. Drunkenness 
showed a slight increase, but the actual figures for this 
offence are so paltry, that Sir William expresses the 
greatest pleasure at finding so few complaints of the kind— 
only eight out of a vast army of workers! It has, of 
course, to be remembered that the cases brought before 
the Tribunal are not those of first offenders, or even for the 
second or third offence. They are instances in which men 
have made themselves a danger to discipline and have 
had to be made examples of. Managements are constantly 
dealing with cases in their own way, though, on the whole, 
the workers are standing the strain of war work splendidly, 
and working well. It will easily be seen, however, that a 
little more of the sense of responsibility induced by parti- 
cipation in the War-Loan should have a steadying effect. 
But itis not always that offenders brought before the 
Tribunal are of the sterner sex. This week a number of 
female shell-turners were charged with hindering pro- 
duction, although in their case convictions were not 
pressed for, as they had promised to do better in future. 
Except that in some cases the hours are perhaps a little 
longer than might be desired, the working conditions of 
these women are really excellent. In fact, their advent 
has been responsible for the introduction of needed 
reforms in many directions for workers generally. Every- 
thing is being done to make them comfortable, and 
whenever I pass through the “ bays” in which their 
machines are ranged they seem to be happy and con- 
tented with the employment they have chosen. These 
offenders were reminded that their work was just as 
important as that of the men, and that if they wanted the 
same privileges and rights as men they must be prepared 
to take the same responsibilities. 


Case Hardening Processes. 


A very interesting time was spent the other 
evening by the members of the Rotherham Technical 
Institute Engineering Society, when Dr. T. Baker read 
a@ paper on “Case Hardening.” Dr. Baker is the steel 
research expert at the works of Steel, Peech and Tozer, 
the firm I have spoken of in my letters recently as being 
the prime movers in a very large scheme of development 
on the Sheffield-Rotherham boundary, as well as in 
other directions. He pointed out that the demands of 
the cycle, motor and aeroplane industries had given 
special importance to case-hardening operations, in which 
there were two main objects to be considered, viz., the 
selection of a suitable steel and the choice of a cement to 
bring about the desired end. The steel must machine 
readily and finish with a good surface, especially in those 
instances where the article could not afterwards be 
ground to the finished shape ; and there was the question 
as to whether the core must be fibrous and capable of 
withstanding shocks and a certain amount of bending, or 
whether a finely crystalline structure in the core would 
serve the purpose. A very soft steel, said Dr. Baker, 
was employed for the production of small articles which 
required a fibrous core, but it possessed the disadvantage 
that it was not easy to machine so as to obtain a good 
surface. It had to be remembered that the harder the 
steel became—the more carbon and manganese it con- 
tained—the more sensitive it became to the quenching 
that followed the casing operation. Jf still tougher cores 
were required, nickel steels, containing from 2 per cent. to 
3 per cent. nickel, were employed. As regarded treatment 
they did not differ from the ordinary steel of the same 
carbon content. As to cements, there were many mixtures 
proposed—liquid, gaseous and solid. Of these the last- 
named were the most largely used at the present time. 
Dr. Baker illustrated his remarks with a series of excellent 
photo-micrographic slides, and in observing that the 
process had for its object the production of a hard surface 
on an otherwise soft steel article, said the operation was 
supposed to have been known to the Chinese in the eighth 


century. 





The Chamber of Commerce. 


A very interesting document, just issued, is 
the annual report of the Sheffield Chamber of Commerce. 
It reviews the remarkable progress made in the develop. 
ment of output from the steel works of the district, 
especially by the elimination of many obsolete customs 
and practices, which, by wasting time and effort, frustrated 
all attempts to lower production costs, and declares it to 
be no exaggeration to state that a new and better era has 
begun in the Sheffield trades. ‘‘ On all sides,” adds the 
report, “one sees evidence of preparation for the after- 
war trade. Premises are being extended, improved 
plant installed, and up-to-date methods adopted in 
offices as well as works. This forward movement is 
conspicuous in the old craft industries as well as in the 
more modern steel trades. Perhaps the most important 
development of the year has been the attention given 
to the electric melting of steel. Something like 30 electric 
furnaces have been installed in Sheffield, and in the near 
future the number is likely to reach nearly 50, which 
will represent a very considerable addition to the local 
output of the more expensive steels. The manufacture of 
magnets, hack saw blades, high-speed twist drills, and 
milling cutters has largely increased in Sheffield during 
the past year.” 


Sheffield’s Development. 


Regarding the Chamber's desire to assist in the 
after-war trade development of Sheffield, I notice it is 
proposed to invite the Chamber to appoint representatives 
to form, along with representatives of the Cutlers’ Com- 
pany, the Sheffield University, trades councils, and other 
bodies, an Advisory Committee to the newly-appointed 
Industrial Development Committee of the City Council. 
The Advisory Committee would meet quarterly, and the 
main Committee monthly, with the object of doing every- 
thing possible to ascertain the position, price, and suita- 
bility of vacant land for new industrial buildings, to put 
manufacturers inquiring for such sites in touch with land- 
owners, to improve and develop housing accommodation 
for workers, and generally to facilitate an expansion of 
the industry and commerce of the district. The city 
seems in earnest about the matter, and one of the most 
hopeful features is the Chamber of Commerce recommen- 
dation that efforts should be immediately made for 
co-operation between labour and capital, with a view to 
assuring industrial peace for not less than three years 
after the war. 


Round the Works. 


The Chamber’s report, referred to above, men- 
tions that, notwithstanding many obstacles, Sheftield 
has continued to maintain a substantial volume of trade 
with oversea markets. This is a point emphasised in 
my letters from time to time, and regularly 1 have been 
able to give some little indication of the directions in 
which this trade is being done. The present week is no 
exception, for, from what I have been able to gather, new 
business is very widespread. It includes tools for Welling- 
ton (N.Z.), Rome, Sydney, Malta, Calcutta, Natal, Algoa 
Bay, New York, Bombay, Buenos Aires, and Melbourne ; 
knives for Algiers; saws for Lisbon, Calcutta, and 
Kingston (Jamaica); files for Milan, Buenos Aires, 
Shanghai, and Callao; cutlery for Sydney, Maranham, 
Bombay, Trinidad, and Montreal; steel for Coronel, 
Boston, Paris, Hankow, Shanghai, Yokohama, Osaka, 
Kobe, Singapore, Montreal, Toronto, Natal, and Port 
Swettenham ; twist drills for Kkartoum and Natal ; steel 
castings for Delagoa Bay ; springs for Bombay, and sheep 
shears for Buenos Aires, Toronto, and Montreal. The 
Sheffield Corporation is experiencing such & heavy demand 
for electric power that plans are in preparation for the 
building and equipment of a new power-house at Black- 
burn Meadows. 


Iron, Steel, and Coal. 


The position of the market here for both hematite 
and common pig irons continues with little change, 
except a growing tendency, perhaps, to do more forward 
business, though makers seem not very keen about the 
matter. All their production goes at once into consump- 
tion, and a good deal more could be taken by users. Con- 
sequently values keep very firm indeed on the official 
maxima. There is no relief in the matter of steel for 
ordinary purposes, but war requirements are being fairly 
well met. Users of Swedish iron and steel are rather 
badly put to it, on the whole, for want of material, though 
there are still stocks in hand in some cases. Values have 
become enormously inflated, prices being now almost 
500 per cent. higher than just before the outbreak of war 
both as regards iron and steel. Whilst there is no great 
change noticeable in the steam coal market, the under- 
tone appears to be somewhat easier, due, presumably, 
to the continued restriction in exports. Inland works 
are experiencing a little difficulty regarding supplies, in 
consequence of the shortage of wagons, but they are not 
really badly off for large coal and cobbles, though nuts 
are none too plentiful, under a strong request. Slacks 
of all qualities are in full demand, and house coal is 
becoming very difficult to buy, not that supplies are 
failing, but that delivery is so uncertain. Best South 
Yorkshire steam hards quote 18s. to 18s. 6d.; best Derby- 
shire 16s. 9d. to 17s. 3d.; second quality 16s. 6d. to 16s. 9d.; 
steam cobbles 16s. 6d. to 17s.; and nuts 16s. 6d. to 17s. 6d. 
per ton at pit. Coke is a very strong market. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


THERE appears to be little change in the general 
situation of the Cleveland pig iron trade this week. 
Although business has been comparatively quiet, the 
undertone is still very strong. Home consumers are 
comfortably situated, several having already had second 
allocations for the current month, and no very active 
buying movement is anticipated at present. Under the 
system of allocation, which reduces the volume of monthly 
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deliveries, running contracts are extending over longer 
periods, and there is proportionately less urgency about 
renewals. Moreover, with maximum rates in force, 
there is no financial inducement to book very far ahead, 
all contracts being subject to any official alteration in the 
price. The shortage of trucks and labour continues to 
be a difficulty, making irregularities in delivery altogether 
unavoidable. In the export trade, licences are being 
pretty freely allowed for the Allies. Prices are unchanged 
at 87s. 6d. for No. 3 Cleveland, No. 4 foundry, and No, 4 
forge, with a premium of 4s. for No. 1, for home con- 
sumption. The f.o.h, quotations for export are round 
about 102s. 6d. for No. 1; 97s. 6d., No. 3; 96s. 6d., 
No. 4 foundry, and 95s. 6d., No. 4 forge. ‘There has been 
no withdrawal of iron from the public store this week, 
and the total stands at 2476 tons. 


Hematite Pig Iron. 


Constant and ceaseless activity prevails to such 
an extent in the consuming trades that it seems well-nigh 
impossible for makers of hematite pig iron to supply all 
the demands made upon them. Every ton of output, 
huge though it be, is speedily absorbed. The system of 
allocation is still enforced, but, on the whole, consumers 
are able to obtain their quantities without difficulty. 
So far this year makers have not been able to increase 
their output very materially, but it is hoped that in the 
course of the next few weeks additional plant will be in 
operation. The furnaces that are being prepared require 
alot of getting ready, and not a little difficulty is being 
experienced in securing the right kind of labour, which 
also delays matters. The home maximum price of East 
Coast mixed numbers remains unaltered at 122s. 6d. For 
export the quotations are also unchanged at around 
137s. 6d. for France and 142s. 6d. for Italy. 


Iron-making Materials. 


The foreign ore position shows no new develop- 
raent. There is not much buying in evidence at the 
moment, and this is due in some measure to the heavy 
arrears of the existing contracts, which have yet to be made 
good. Coke is unchanged at 30s. 6d. for medium furnace 
kinds, delivered at the works. 


Manufactured Iron and Steel. 


There is not much change to report in the con- 
dition of affairs in the manufactured iron and steel trades. 
In the steel trade there is unmistakable evidence that 
the ever-growing strength will increase, and continue for 
some considerable time to come, many of the works 
being booked up with orders months ahead, but the 
labour problem is still causing a good deal of anxiety. 
The military authorities continue to call, up unskilled 
and semi-skilled men, and the position at many of the 
works is becoming very awkward in consequence, owing 
to the unsatisfactory substitutes which are being sent to 
them. Many of the substitutes are of no use whatever. 
Able-bodied labourers form the general need of the iron 
and steel industry at the moment, and they appear to 
be more difficult to secure than skilled men. The activity 
at the shipyards has created an exceptional demand for 
ship plates, which must be met, while the demand for 
steel bars for shells is in no way diminished. With the 
home consumption so rapidly increasing, less than ever 
is available for export, shipments being only permitted 
to the Allies, and even these are limited. It follows 
naturally that export rates are purely nominal, while 
the full maximum prices are easily realised on home 


account. Producers of manufactured iron are also 
exceedingly busy, and experience great difficulty in 
meeting requirements. The following are the home 


maximum quotations :—Steel ship plates, £12 10s.; steel 
ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, £14 17s. 6d.; 
best bars, £15; double best bars, £15 12s. 6d.; treble 
best bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £14 17s. 6d.; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
gin. and upwards, £13 10s.; 5/,,in., £13 15s.; din., £14; 
3/,4in., £16; jin., £18; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel joists, £11 2s. 6d.; steel strip, 
£17; heavy sections of steel rails, £12—all less 2} per 
cent., except ship plates, angles and joists, packing iron, 
and iron bars. 


5s.; 


Shipbuilding and Engineering. 


Great activity prevails in the shipbuilding trade 
on the North-East Coast, and everything possible is being 
done to accelerate mercantile work. There has also been 
a good deal of speeding up in the marine engineering 
shops. The joint conference of employers and_repre- 
sentatives of the semi-skilled and unskilled trades in the 
shipbuilding industry on the question of wages has proved 
fruitless. An application was made some time ago by the 
men for an advance of 6s. per week for time workers, and 
a proportionate increase for men on piece rates. The 
application will now go before the Government Committee 
on Production. 


The Coal Trade. 


The conditions prevailing in the Northern coal 
trade this week have shown little variation, and business 
in all sections is of a very monotonous description. So far 
no very tangible results have accrued from the raising of 
the limitation rates of freight to France and Italy, but 
there has yet hardly been time for neutral owners to offer 
their boats for freights in the Allied trades. That they 
will do so is, of course, sincerely hoped, for the concession 
has been made solely on account of neutral owners, in 
order to cover the heavy cost of war risk insurance. It 
- has for some considerable time been evident that the 
limitation rates were fixed too low, and that a revision 
was necessary if neutral tonnage was to be attracted into 
the coal trade. A new insurance scheme for neutral 


vessels came into operation this week, and provides for 
rates far below those quoted hitherto for neutral vessels 
engaged in carrying essential cargoes to Allied ports. 





Neither brokers nor underwriters will receive any com- 
mission, for it is believed they will give their services in 
the national interest. It is an essential part of the scheme 
that the values to be covered shall be on a fixed scale in 
accordance with the present high values placed on tonnage. 
It is a fact well enough known that neutral steamers have 
lately been losing money in the Allied trades owing to the 
enormous cost of insurance. The tendency, therefore, has 
been to send these vessels into other trades, notably 
across the Atlantic, and often on time charter, wherein 
profitable business was obtainable. The generous terms 
now offered should be appreciated, and cause neutral 
ships to exercise their right to engage in trade with the 
Allies. The coal trade in the North-East Coast is very 
dependent on neutral shipping, and the whole outlook 
for export business and the working of the collieries hangs 
upon the amount of tonnage which can be directed this 
way. With chartering operations reduced to two or 
three transactions per day, and with merchants unable 
to fulfil their orders, the coal market is naturally suffering 
severely. Business, indeed, is exceptionally dull. The 
collieries are working merely from hand to mouth, and 
there are few that are not losing time. Prompt coals are 
consequently on offer, and prices are steadily sagging, 
only best Blyth steams holding their own at 30s. and 
Tyne primes at 28s. All other classes have eased, and 
unscreened and smalls in particular, as well as coking 
and bunker coals, are appreciably lower, though, in the 
absence of business, it is difficult to be precise in the 
matter of prices, which are all subject to negotiations. 
Durham coals are also dull and nominal, shipments being 
confined to contract business. Secondary gas coals are 
easier at under 18s.; coking coals are also slack at about the 
same figure, and bunkers are worse placed than they have 
been for some time. Definite sales of unscreened ordi- 
naries might be made at 17s. 6d., but most holders are 
asking from 18s. to 19s. 6d., according to quality. There 
is no alteration in coke. Quotations are as follows :— 
Northumberlands : Best Blyth steams, 30s.; Blyth second 
steams, 22s. to 26s.; Tyne prime steams, 28s.; Tyne prime 


seconds, 22s. to 26s.; unscreened bunkers, 17s. to 18s.; 
households, for home market, 21s.; for export, 30s., 


nominal ; Blyth best smalls, 18s. to 19s.; Tyne prime 
smalls, 19s. to 20s.; second smalls, 16s. to 17s. Durhame : 


Steam (locomotive), 27s. 6d. to 30s.; best gas, 25s. to 27s.; 
second gas, 18s. to 19s.; special Wear gas, 28s. to 30s.; 


smithies, 23s. to 25s.; ordinary bunkers, 17s. to 18s.; best 
bunkers, 19s. 6d. to 20s.; superiors, 25s.; coking un- 
screened, 18s. to 19s.; coking smalls, 17s. to 18s.; gas coke, 
28s. at ovens, fixed price ; foundry coke, 42s. 6d. to 45s. 


Absenteeism in Mines. 


At a conference of Northumberland coalowners 
and men’s representatives this week draft rules were 
approved for dealing with"absenteeism. The rules will be 
administered by small committees of employers and 
workmen's representatives, and these conditions will 
supersede the present group committees, which have 
proved to be unwieldy in practice. The rules provide for 
the imposition of penalties upon men who habitually 
absent themselves from work. 








SCOTLAND. 
(From our own Correspondent.) 
Scotch Forestry and Pitwood Supplies. 


At the annual meeting of the Royal Scottish 
Arboricultural Society held in Edinburgh a few days ago 
several important points were discussed, including that 
of pitwood supplies. It was said that our soil and climate 
were capable of growing a greater variety of timber than 
practically any other European country, and that the 
timber was equal in grain and fibre to the very best that 
could be imported. At present timber had to be cut and 
rushed into the mines before it had any chance to season 
or even before it was peeled ; but in the event of a con- 
tinued demand our foresters were capable of producing 
pitwood of a standard and quality equal to the very best 
imported. The opinion was also expressed that for 
purposes of shipbuilders, railways, mimes, &c., selected 
British hardwoods were equal and in many cases superior 
to foreign hardwoods. Sir Andrew Agnew, the chairman, 
said that if forestry received the recognition due to it 
as a great national industry there ought to be no delay 
in getting to work. Trees would not grow in a day, and 
if the country was to be in a better position with regard 
to timber at the next great emergency the foundation 
must be laid now. Even if another crisis did not come 
the policy would still be amply justified by the increased 
wealth that it would bring to the country. 


Miners’ Wages to Remain Unchanged. 


Lord Strathclyde, as arbitrater in connection with 
the claim on behalf of the miners for an increase of 1s. per 
day in wages, has announced that after careful considera- 
tion of the arguments submitted and generally of the 
whole circumstances, including the price of coal at the 
pit bank, the increased cost of production, and the state 
and prospects of the trade, he has decided that the wages 
of the miners shall not be advanced beyond the figure 
fixed by him in his award of September 9th, 1916. The 
nominal rate of wages in most districts in Scotland at 
present is 10s. per day. 


Pig Iron. 


The general situation in the Scotch pig iron trade 
is unchanged. While markets are quiet, furnaces are as 
active as possible, and with requirements outgrowing 
productions, the possibility of a shortage is not altogether 
remote. The call for hematite is particularly insistent, 
especially from the local steelworks, while ordinary 
qualities are quickly absorbed by the ironworks. Exports, 
naturally, are very much restricted, and during the 
past week only amounted to 561 tons, compared with 
2076 tons in the corresponding week last year, and from 
January Ist, 1917 to date 3356 tons against 15,852 tons 
in a similar period last year. Pig irom warrant stocks 
now amount to 4033 tons, against 5338 tons at the end 
of 1916, and 116,098 tons at the end of 1915. Prices 
are unaltered. 





Quotations. 


The prices of Scotch makers’ iron are still quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 


No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglington, at Ardrossan or Troon and 


Dalmellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


While no new feature has to be reported with 
regard to the manufactured iron and steel trades in 
Scotland, there has been no relaxation in the activities 
ruling in all departments for months past. The pressure 
for delivery of all kinds of material on Government account 
continues to increase and outputs are barely sufficient. The 
construction of new workshops and alterations to existing 
erections are well forward, and when these are completed 
a welcome addition to the production will be forthcoming. 
In the meantime at the steelworks the chief work in 
progress is the production of shell bars and sectional 
material. The business with ordinary home and foreign 
consumers is infinitesimal, but prices are fully maintained. 
Steel ship plates are quoted £14 12s. 6d., boiler plates 
£15 12s. 6d., angles £14 15s. per ton for export. In the 
sheet trade, too, order books are so well filled that a long 
time must elapse before current business is cleared off. 
The price is still round about £18 5s. to £18 10s. per ton, 
net, f.o.b. at Glasgow. In the galvanised branch Govern- 
ment requirements account for practically the whole of 
the output. The amount of malleable iron material 
produced week after week is enormous. Owing to the 
fact that many of the mills are now producing steel’ 
the output of iron is severely curtailed, but makers still 
manage to conduct a moderate general business. “* Crown ” 
quality iron bars are quoted £14 12s. 6d. to £14 15s. per 
ton, net, for export, and mild steel bars £17 per ton for 
basis sizes. All departments of the engineering trade 
have an enormous quantity of work on hand, and will 
be fully occupied for months ahead. Good progress is 
being made with the mercantile tonnage now in course of 
construction. 


Coal. 


There is as yet no indication of a change in 
the position of the Scotch coal trade, and business pursues 
a very monotonous course. Export conditions are very 
difficult, and while under ordinary conditions the advances 
of freights would have drafted in a number of neutrals, 
the ‘atest submarine menace has compelled a cautious 
policy. However, the industrial demand continues very 
strong and relieves the market from stagnation, and the 
sustained demand for household sorts also provides the 
collieries with a considerable amount of business. A large 
proportion of first-class Fifeshire steams has recently been 
purchased on account of the Swedish State Railways at, 
it is said, a figure favourable to the railways. It is 
doubtful, on the other hand, if the railways will be able 
to secure licences or tonnage to cover the quantities bought. 
Under present circumstances markets are remarkably 
firm and prices well maintained. Ell coals are quoted 
f.o.b. at Glasgow, 19s. to 23s. 6d.; splints, 22s. to 31s.; 
navigations, 30s. to 3ls.; steams, 18s. to 24s.; treble nuts, 
24s.; doubles, 24s.; singles, 20s.; first-class screened 
navigations, f.o.b. at Methil or Burntisland, 30s. to 33s.; 
first-class steams, 27s.; third-class steams, 20s.; best 
steams, f/o.b. at Leith, 25s. 6d. to 26s.; secondary qualities, 
24s. 6d. per ton. The aggregate shipments from Scottish 
ports during the past week amounted to 135,015 tons, 
compared with 144,614 in the preceding week, and 196,601 
tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


THE dulness of the coal trade has been relieved 
by a further development as regards freight rates. With 
the idea of attracting neutral vessels it was officially 
announced in the early part of this week that the freight 
rates for neutral vessels were further advanced for French, 
Bay and Coasting ports, and for the Italian ports, but 
no increase has been made in respect of the rates for 
French Mediterranean ports. It will be recollected that 
at the end of last month it was notified as a provisional 
measure, and in order to meet the cost of war risk insurance 
on neutral vessels, that rates to French Channel and Atlantic 
ports were raised 20 per cent., and the rates for French and 
Italian Mediterranean ports were put up by 50 per cent. 
This has now been altered so that the rates for French 
Channel and Atlantic ports are advanced 50 per cent. 
as against 20 per cent., and Italian ports are increased by 
12s. in addition to the 50 per cent. rise fixed at the end of 
last month. The result is that the rates for Italian ports 

.now slightly exceed the record freight rates which were 
reached in the early part of last year. The following 
table will give examples of how the rates rule compared 
with those under the original limitation scheme for Bristol 
Channel ports :— 





Old rate. 
Rouen 24s. 6d. 
COM ac on me oe cas 26s. 6d. 
| er 34s. Od. 
Bayonne pe 36s. Od. 
Genoa 59s. 6d. 
Naples 579, 6d. 
Reggio .. 65s. Od. 


The new rates have been received with satisfaction, 
but at the same time it is believed that some time muse 
elapse before any beneficial effect upon tonnage supplies 
is felt. It will be noticed that French Mediterranean 
ports are not dealt with in the advancement of rates, and 
the expectation would naturally be that the market rates 
for unscheduled ports would show a corresponding increase, 
as was thé case following upon the announcement of the 
increase in limitation freight rates for neutral vessels at 
the end of last month, but although no official statement 
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is made it is understood that measures are being taken to 
keep down the rates for some ports which do not come 
under the limitation scheme. 


Combing Out Miners. 


Matters are not proceeding smoothly in the 
arrangements come to concerning the combing out of 
miners for military service. There was a conference of 
delegates from the whole of the South Wales coalfield at 
Cardiff, on Tuesday, to consider the position. It was 
explained that all surface workmen, with the exception 
of enginemen, mechanics, pumpmen, and weighmen, were 
to be medically examined, but only the unmarried men 
under 31 years would be called up immediately. Others 
would be given three months’ grace. Underground and 
surface workmen who had entered upon colliery work 
after August, 1915, would also be called up for examination. 
The delegates, however, strongly criticised the action ol 
the M.F.G.B. and the South Wales Miners’ Federation, 
and decided to throw over the arrangements come to 
recently between the M.F.G.B. and Sir George Cave, the 
Home Secretary. Some of the extremists even advocated 
drastic measures to put an end to any combing out at the 
collieries. There were altogether 281 delegates repre- 
senting 135,226 men, and the voting was 1092 for accepting 
the Executive's report and 1626 against, there being there- 
fore @ majority against of 534. The delegates decided 
further to adjourn the conference until next Monday in 
order to enable them again to consult the workmen, 
and urged that the authorities should in the meantime 
be asked to suspend the operation of the Medical Boards 
and the recruiting courts. 


South Wales Developments. 

Interesting developments in the industrial sphere 
are foreshadowed in this district. The Executive 
Committee of the Swansea Harbour Trust has decided 
to recommend the granting of a lease of a site at the 
South Dock to Messrs. Smith’s Dry Dock Company, of 
the river Tees. This firm proposes to construct a new 
dry dock involving a very substantial outlay. At Newport 
intimation has been received by the Borough Engineer 
that the Whitehead Steel and Iron Company is about to 
proceed with the erection of a new steelworks near Belle 
Vue Park, Newport. 


Pitwood Association. 

South Wales coalowners held a meeting last 
week-end at which it was decided to form an association 
for the purchase and distribution of home-grown timber. 
It was announced that fifty firms, with an annual output of 
30° million tons of coal, had signified their intention of 
joining the association. Mr. B. Nicholas was elected 
chairman of this organisation, and a committee of manage 
ment was appointed with full power to carry out the 
arrangements for which the association has been formed. 


Colliery Dividends. 

Ever since the Board of Trade notified coal- 
owners that permission must be obtained before declaring 
dividends and distributing profits some nervousness has 
prevailed in financial circles, and anxiety was increased 
recently when it became known that in the case of one 
application the proposal of the company had been cut 
down by half by the Board of Trade. Colliery shares 
during the past few weeks have been adversely affected. 
During the past week, however, anxiety has been removed, 
as several important colliery dividends have been 
announced, showing that the distributions they proposed 
have been sanctioned by the Board of Trade, and that 
there is no intention on the part of the authorities to 
restrict dividends provided, as they stated in their 
explanatory announcement of their order recently, that 
the reserves of the companies are not prejudicially affected. 


Current Business. 

The coal market, as far as current business is 
concerned, has been practically idle during the past week, 
and values are easier all round. Tonnage is altogether 
inadequate, and with railway wagons held up with stocks, 
more particularly of smalls, collieries have been working 
short time. The chief difficulty has been in the disposal 
of small coals and it is estimated that there are round this 
district 12,000 wagons loaded with this description of coal. 
Mr. W. St. D. Jenkins, the Admiralty representative at 
Cardiff, wrote recently to the South Wales Miners’ Federa- 
tion on this question of the holding up of wagons full of 
smalls, which imperilled the maintenance of continuous 
work at the pits. He pointed out that one of the solutions 
of the problem was that the collieries should put the 
small coal upon the bank, but in the present condition 
of the labour market owners found it difficult, to obtain 
the men to do the work. He appealed to the Federation 
to prevail upon the miners out of work through intermittent 
stoppages to lend their services to the work of banking 
small coal. The Council expressed the view that it 
saw no difficulty in carrying out the suggestion, and asked 
Mr. Jenkins to communicate with the miners’ agents in 
the different districts where the accumulation of stocks 
was reported. Small coals have, as a matter of fact, been 
quite a drug on the market. Best bunkers are not 
worth more than 16s. to 16s. 6d., and cargo sorts range 
from about 10s. to 14s. 6d. Owners have had scarcely 
any inquiry for large coals, and prices have been governed 
entirely by position. Concessions of a substantial 
character are obtainable by a buyer able to take immediate 
delivery. Second Admiralty large are not worth more 
than 25s., and best drys about 25s. to 26s., with ordinary 
drys 22s. to 23s. Best Monmouthshires have not been 
worth more than about 24s. to 24s. 6d., and No. 2 Rhondda 
large 23s. The shortage of tonnage has adversely affected 
the regularity of work at patent fuel works, and the price 
of this commodity remains at 30s. to 32s. 6d. Pitwood, 
of which very little is available on the market, has advanced 
to 75s. 

LATER. 
The main features of the coal market continue to be 
its weakness and the absence of business. There is no 


large coal above 25s. on the market, and many collieries 


will accept less for early loading. Pitwood is very scarce, 
and 70s, is offered for supplies, but sellers are asking 75s. 





Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 25s. to 26s.; ordinaries, 
24s. to 25s.; best drys, 25s. to 26s.; ordinary drys, 22s. to 
23s.; best bunker smalls, 16s. to 16s. 6d.; best ordinaries, 
15s. to 16s.; cargo smalls, 12s. 6d. to 14s. 6d.; inferiors, 
10s. to 12s. 6d.; best Monmouthshire Black Vein large, 
24s. to 25s.; ordinary Western Valleys, 24s. to 24s. 6d.; 
best Eastern Valleys, 24s. to 24s. 6d.; seconds Eastern 
Valleys, 21s. to 22s. Bituminous coal: Best households, 


25s. 6d. to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; 
No. 3 Rhondda large, 25s. to 26s.; smalls, 16s. to 18s.; 





No. 2 Rhondda large, 22s. to 2 through, 18s. to 19s.; 
smalls, 14s. to 15s. Patent fuel, 30s. to 32s. 6d. Coke : 
Special foundry, 62s. 6d. to 65s.; good foundry, 57s. 6d. 
to 62s. 6d.; furnace, 50s. to 55s.; pitwood, ex ship, 75s, 


Government and Mines. 


The appointment as Mines Controller of a 
railwcyman, no matter what his powers for organisation 
may be, is strongly criticised, and the contention is put 
forward that a man with intimate knowledge of the 
difficulties and intricacies of the South Wales coal trade 
should have been selected. Doubt is expressed whether 
the present system of limitation prices for home con- 
sumption and for export to the Allies will be interfered 
with or that prices in any form will be further dealt with, 
and the probabilities are that the scheme will apply only 
to South Wales and not to other coalfields in this country. 
It is understood that the management of collieries will 
continue as at present, and that existing arrangements 
will be disturbed as little as possible. As regards the 
financial side of the question, the opinion is held that the 
Government will guarantee collieries pre-war profits based 
on 1913. This was a good year for the majority of collieries, 
but in the case of those which did badly, the probabilities 
are that they will receive special consideration. ‘The coal- 
owners, it is known, have put forward their suggested 
scheme and expect to discuss the matter with the Controller 
next week. 


Newport. 


The coal market in Monmouthshire descriptions 
is very depressed for immediate shipment. Scarcity of 
tonnage is restricting inquiry and causing temporary 
suspension of work at numerous pits. Approximate 
values.—Steam coal: Best Newport Black Vein large, 
24s. to 25s.; Western Valleys, 24s. to 24s. 6d.; best 
Eastern Valleys, 24s. to 24s. 6d.; other sorts, 21s. to 23s.; 
best smalls, 14s. to 15s.; seconds, 12s. to 14s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d. Patent fuel, 30s. to 32s.; pitwood, ex ship, 75s. 











Swansea. 

Anthracite coals are weak, tonnage arrivals being 
altogether below requirements. It is doubtful whether 
the trade in this district has been so bad for a very long 
time past as is now the case. Short time is being worked 
at most collieries, and sellers are ready to make sacrifices 


in price for prompt shipment. Approximate prices— 
Anthracite: Best malting large. 28s. to 30s.; second 
malting large, 26s. to 27s.; Big Vein large, 22s. to 24s.; 


Red Vein large, 21s. to 24s.; machine made cobbles, 34s. 
to 35s.; French nuts, 34s. to 36s.; stove nuts, 33s. to 35s.; 
beans, 23s. 6d. to 24s. 6d.; machine made large peas, 20s. 
to 22s.; rubbly culm, 9s. 6d. to 10s. 6d.; duff, 6s. 6d. to 7s. 
Steam coal: Best large, 26s. to 27s.; seconds, 25s. to 26s.; 
bunkers, 18s. to 22s.; smalls, lls. te 15s. Bituminous 
coal: No. 3 Rhondda large, 28s. to 30s.; through and 
through, 23s. to 2! smalls, 18s. to 20s. Patent fuel, 
30s. to 35s. 





Tin-plate. 

The tin-plate trade continues quiet and very 
difficult from the point of view of arranging business, 
as permits from the Ministry of Munitions are hard to get. 
The restriction in licences for export has not been 
followed, as was hoped, by a freer granting of permits for 
home consumption, though the demand is good. Values 
are very largely nominal round about 27s. 6d. to 29s. 6d. 
for I.C. 14 ~ 20 « 112 sheets for Class A and B work. 
Quotations :—Block tin, £199 5s. per ton cash; £199 per 
ton three months ; copper, £138 per ton cash; £134 per 
ton three months. Lead: English, £32 5s. per ton; 
Spanish, £30 10s. per ton. 








THE NEW YEAR'S HONOURS. 


THE somewhat lata New Year’s honours list which was 
published on Tuesday last contains the names of many 
who have rendered services to the country in connection 
with the war, including,we are glad to see, several engineers. 
We note that Sir R. Sothern Holland and Mr. James 
Stevenson have been made Baronets. Both are Directors- 
General of the Department of the Inspection of Munitions. 
The following have received the honour of Knighthood :— 
Mr. W. A. Tritton, of the firm of Tritton, Foster and Co., 
of Lincoln, who was largely responsible for the construction 
of the celebrated ‘‘ Tanks ;’’ Mr. W. Weir, who is a member 
of the Glasgow firm of G. and J. Weir, Limited, and who 
has been acting as Scottish Director of Munitions; Mr. 
E. T. Buckham, Chief Gun Designer in the firm of Vickers 
Limited; Mr. Vincent L. Raven, Chief Mechanical 
Engineer of the North-Eastern Railway, who is at present 
Superintendent of the Royal Arsenal Factories at Wool- 
wich; Mr. Ernest Pearson, who is serving under the 
Ministry of Munitions; Mr. H. Ross Skinner, Deputy 
Director-General in the Inspection Department of the 
Ministry of Munitions ; Mr. Keith William Price, Deputy 
Director-General of Explosives Supply, and Mr. W. 
Lorimer, who is Chairman of the North British Locomotive 
Company of Glasgow, and of the Steel Company of 
Scotland, as well as being a member of the Dominions 
Royal Commission. 

Lieut.-Colonel Alfred Ernest Le Rossignol, of the London 
Electrical Engineers, has been created Companion of the 
Bath, and the same honour has been conferred on Hon. 
Major-General Charles Gilchrist Jeans, late of the Army 





Ordnance Department; Hon. Major-General Thomas 
Preston Battersby, Inspector of the Army Ordnance 
Services ; Brev.-Colonel (Temporary Brig.-General) Arthur 
Wiliam Forbes, Embarkation Commandant ; Temporary 
Brig.-General Albert Sydney Collard, Director of Inland 
Waterways and Docks; Colonel Herbert Vaughan Kent, 
late R.E., Assistant Director of Fortifications and Works ; 
Colonel Thomas Elliott Carte, late R.A., Assistant 
Director of Artillery ; Colonel Walter Macadam, late R.E., 
Assistant Director of Fortifications and Works, and 
Brev.-Lieut.-Colonel (Temporary Colonel) Philip William 
Temple Hale Wortham, Chief Inspector of Equipment and 
Stores, Army Ordnance Department. 

Sir Frederick William Black, C.B., who is Director- 
General of Munitions Supply, and Director of Contracts to 
the Admiralty, becomes K.C.B., as also does Mr. Oswyn 
Alexander Ruthven Murray, Assistant Secretary to the 
Admiralty. A like honour has been conferred upon 
Sir Herbert Ashcombe Walker, acting Chairman of the 
Railway Executive Committee; Mr. Stevenson Kent, 
Director of the Department of Labour Supply in the 
Ministry of Munitions ; Mr. MeDougal Duckam, Chairman 
of the Advisory Committee in the Ministry of Munitions ; 
Mr. Charles Ellis, Director-General of Ordnance Supply in 
the Ministry of Munitions; and Mr, Eustace Henry 
Tennyson d’Eyncourt, Director of Naval Construction 
to the Admiralty. 

In the Colonial-oftice list appear the names of Captain 
Edward Harrington Martin, R.C.N., Captain-Superinten- 
dent of Halifax Dockyard, Nova Scotia, and the Hon. 
James Mitchell, Minister for Railways, Water Supply, and 
Industries, Western Australia, who have both been 
created C.M.G. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue INstirurTion oF Mecuanicat Enaingeers.— Institution 
of Civil Engineers, Great George-street, Westminster. Paper, 
* Alternating Stress Experiments,” by William Mason, D.Se. 
6 pom. 

Roya INSTITUTION OF Great Briratn.—-Albemarle-street, 
Piccadilly, W. Friday Evening Discourse. Subject, ‘‘ Authors’ 
Dedications in the Seventeenth Century,” by Rev. H. Hensley 
Henson, 5.30 p.m. 

Tae Institution or EvecrricaL ENGINEERS: ScorrisH 
Locat Srction.—207, Bath-street, Glasgow. Eighth Kelvin 
Lecture : ‘‘ Some Aspects of Lord Kelvin’s Life and Work,” by 
Dr. A. Russell. 7.30 p.m. 

SATURDAY, 

THe ASSOCIATION OF MINING ELECTRICAL ENGINEERS 
(Mrptanp Brancu).—Midland Hotel, Mansfield. Paper for 
discussion “‘ The Steam Turbine and its Industrial Application,” 
by D. J. Plevin, A.M.LE.E. 3.30 p.m. 


FEBRUARY lirn. 


MONDAY, FEBRUARY 1918. 

toyaL Socrery or Arts.—John-street, Adelphi, London, 
W.C. Cantor Lecture: ‘‘ The History and Practice of Town 
Planning and Civic Architecture,’ by Professor A. Beresford 
Pite. Lecture IV. 4.30 p.m. 

TUESDAY, FEBRUARY 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C. Paper on “ Liquid Fuel 
and its Combustion,”’ by Professor J. 8.8. Brame. 8 p.m. 

THe ILLUMINATING ENGINEERING SocteTy.—Royal Society 
of Arts, John-street, Adelphi, London. Paper on ‘‘ The Effect 
on the Eye of Varying Degrees of Brightness and Contrast,’ ’ 
by Dr. James Kerr. 5 p.m. 

Tue INSTITUTION oF Civit ENGINEERS.—Great George-street, 
Westminster, S.W. Paper to be further discussed, ‘‘ The Main 
Drainage System of London,’’ by George William Humphreys. 
Paper to be submitted for discussion, “* The Commercial Metering 
of Air, Gas, and Steam,” by John Lawrence Hodgson, B.Sc. 
5.30 p.m. 


20TH. 


WEDNESDAY, FEBRUARY 2st. 

Tue INstiruTION oF EtectricaL ENGINEERS: YORKSHIRE 
Locat Srction.—Philosophical Hall, Leeds. ‘‘ Some Points 
in connection with Engineering Specifications,” by Mr. J. Shep- 
herd. 7 p.m. 

Tue INsTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM 
Loca Secrion).—University, Edmund-street. Informal dis- 
cussion on “Fuel Economy,” with introductory papers by 
Mr. J. Frith and Mr. J. D. Paton. 7 p.m. 

AERONAUTICAL Soctety OF GREAT Brirain.—-The Royal 
Society of Arts, John-street, Adelphi, London, W.C. Lecture 
(followed by discussion), ‘‘ The Less Satisfactory Materials of 
Aircraft Construction,’ by Capt. G. 8S. Walpole, D.Sc. 8 p.m. 

Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C. ‘“ The Training of Educated Women for Secretarial and 
Commercial Work, and their Permanent Employment,” by 
Mrs. C. Hoster. 4.30 p.m. . 

Roya Meteorovoaicat Socrety.—70, Victoria-street, West- 
minster. Papers on ‘“‘ The Heat Balance of the Atmosphere,” 
by Mr. W. H. Dines, F.R.S., and “‘ Continentality and Tempera- 
ture,” by Mr. C. E. P. Brooks. Sir Napier Shaw will exhibit 
some photographic transparencies of cloud forms. 5 p.m. 


FRIDAY, FEBRUARY 23rp. 


Roya INstTITUTION OF GREAT Britain.—Albemarle-street, 
Piccadilly, W. ‘‘ Some Guarantees of Liberty,” by H. Wickham 
Steed. 5.30 p.m. 








CATALOGUES. 


J. Barprewtt Smiru anv Co., Leicester.—Illustrated leaflet 
giving prices of various hoisting and conveying machines and 
devices. 

British THomson-Hovuston Company, Limited, Rugby.— 
Descriptive list No. 5521, ‘‘ Pressure Governor Panels.” 

Srmetex Conpuits, Limited, Birmingham.—Illustrated price 
list of electric heating, cooking, ironing apparatus, and appli- 
ances. 

Tue ‘“ Perrecta” Borter Crrcura1or, Limited, London, 
—TIllustrated leaflet explanatory of the ‘“‘ Perfecta”’ circulator 
and of the principles involved in it. 








Sream TuRBINES FoR LAND Purposes.—In précis of Mr. Guy’s 
paper in our issue of February 2nd, on page 107, under 
paragraph (a),the limiting size for the electrical direct current 
generator should be 500 kilowatts, not 5000 kilowatts as stated, 
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BRITISH PATENT SPECIFICATIONS. 


When an @ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 








INTERNAL COMBUSTION ENGINES. 


103,158 (779 of 1916). January 18th, 1916.—SrartTinc GEAR 
FOR INTERNAL CoMBUSTION ENGINES, Sunbeam Motor Car 
Company, Limited, Wolverhampton, and another. 

This is an engine starting gear for internal combustion engines 
fitted to aeroplanes, and its action will be clearly seen in the 
illustrations, Figs. 1-3. Fig. 1 is a diagrammatic view showing 
the starting mechanism constructed in accordance with this 
invention, and applied to an aeroplane having two engines 
placed outside the fuselage. Fig. 2 is a cross section at right 
angles to the engine shaft, illustrating part of the starting 
mechanism, and Fig. 3 is a section on the line 3-——3 of Fig. 2. In 
the application shown the aeroplane is provided with a central 
fuselage A, and outside of this, and at each side thereof, is 
arranged an engine B. ‘The starting mechanism enables either 
engine to be turned from inside the fuselage. The mechanism 
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illustrated comprises an intermediate shaft C, which lies parallel 
to the engine shaft D, and at right angles to the starting shaft E. 
The two starting shafts project within the fuselage, and their 
inner ends are provided with starting handles. Each starting 
shaft is flexible, being provided with universal joints, and the 
outer end carries a helical gear G, which meshes constantly with 
« broad helical gear H formed in one with, or attached to a plain 
pinion J. The compound gear constituted by the members H 
and J is free to slide on the intermediate shaft C, and when it is 
at right hand extremity the gear J meshes with the gear K on the 
engine shaft. When at the left hand extremity, as shown in 
Fig. 3, the gears J and K are disengaged.—January 18th, 1917. 


103,162 (783 of 1916). January 18th, 1916.—Lusricatine Or 
Pump, Sunbeam Motor Car Company, Limited, Wolver- 
hampton, and another. 

In this oil pump there is a vertical spindle, the axis of which 
is represented at A, which is driven in any suitable manner. At 
the upper end this spindle drives a gear wheel pump, the members 
of which are shown at BC. Each gear wheel pump member B 
or C is divided into a lower main part B or C, and an upper minor 
part M or N, and the casing D, containing the pump, is formed 
with a partition O, which separates the pump members B C from 
the minor parts MN. The main pump B C draws its supply of 
oil by means of a connection E, and delivers it by the outlet F 
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to those parts of the engine which require most oil. Such parts 
are the crank shaft and other important bearings. The minor 
pump portion M N may draw its oil by a supply pipe G, and 
deliver it by a branch H to the parts of smaller importance, such 
as the cam shaft bearings, and the train of gearing for driving 
the cam shaft. If desired, in place of a special supply pipe G 
for the minor pump, the upper part of the pump casing contain- 
ing the minor part, may communicate with the lower portion 
through a small passage K, as is shown in Fig. 1. This view 
shows both methods of supplying the minor pump, either of 
which may be used, or both may he employed.—.January 
18th, 1917. 


SWITCHGEAR. 


103,167 (802 of 1916). January 18th, 1916.—ConractTor 
Switcnes, British Thomson-Houston Company, Limited, 
Cannon-street, London (a communication from the General 
Electric Company, New York). 

This invention relates to improvements in electromagnetically 
operated or controlled switches of the type known as contactor 
switches having wiping or rolling contacts; that is, contacts 
which slide or roll upon each other, so that, in the closed position, 
the contacts engage at a different point than that at which they 
open the circuit. The service to which these contactor switches 
is subjected is generally quite severe, with the result that there 
is considerable wear of the contacts. According to this inven- 
tion this difficulty is overcome by making the contacts adjust- 
able with reference to each other in stages, so that approximately 
the normal amount of wipe may be maintained in spite of wear 
throughout the life of the switch, as shown in Figs. 1-3. Each 
stage of adjustment allows of a rigid mounting of the contact to 





withstand the hammer blow engagements which occur when the 
switch is operated, and by adjusting the contact a stage at a time 
the wear may be compensated for, with the additional advantage 
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that the ampére turns in the actuating winding need not be more 
than sufficient to close the switch against a final spring pressure, 
allowing for a normal amount of wiping action.—/January 
18th, 1917. 


TELEGRAPHS AND TELEPHONES. 


103,047 (4697 of 1916). March 30th, 1916.—ELecrric Oscri- 
xarors, British Thomson-Houston Company, Limited, 
Cannon-street, London, E.C. (a communication from the 
General Electric Company, Schenectady, New York). 

This apparatus comprises an oscillating circuit containing 
electrodes, one of which consists of refractory material, operable 
at incandescence above about 2000 deg. Cent. in an inert gas, 
and at a pressure high enough to suppress electrical disintegration 
of the electrodes. The arc is produced in an envelope A between 
a cathode B and an anode C, connected respectively by con- 
ductors to a source of energy D. The cathode comprises a 
coiled conductor E, and a more massive arcing tip F. The 
cathode consists preferably of ductile tungsten or tantalum. 
A heating current is conveyed to the cathode by the conductors 
G H, which may also consist of tungsten, and are sealed in the 
usual way into a stem J. Connected in shunt with the are is a 
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resonant circuit containing an adjustable condenser K and an 
adjustable inductance coil L. There is included also in this 
circuit the primary coil of a transformer loosely coupled witha 
coil M, feeding a consumption circuit N. The energy supply 
circuit also contains a resistance O and inductances PQ. When 
starting the device the cathode is first heated from any con- 
venient source, as, for example, a transformer R. The switch 8S 
may then be closed, and an are will pass between the electrodes 
BC. The heating current may be cut off when the cathode is 
at incandescence, and the are will continue to pass from the 
arcing tip F to the anode, thus the necessity of bringing the 
electrodes into contact as in oscillator devices hitherto used is 
avoided.— January 11th, 1917. 


CRANES AND CONVEYORS. 


103,080 (11,458 of 1916). August 14th 1916.—CRraNES AND 
Hotsts, Lionel Dent Priestman, Oval Garden Village, Hull, 
and another. 

This invention is applicable to cranes, &c., in which the hoist- 
ing clutch and the brake are operated by the same hand lever, the 
object being to ensure that the load is brought under the full 
control of the brake prior to the clutch being thrown out of gear. 
Figs. 1, 2, and 3 show the mechanism employed. The clutch A 
is actuated by the vertical arm B of a bell-crank lever, whilst the 
other or horizontal arm is in connection, by means of a vertical 
rod C, with the hand lever D. The horizontal arm of the be!l- 
crank lever is formed with an extension adapted to engage with 
a catch E, pivoted as shown, the catch being furnished with 
a counterweight W, the leverage of which is adjustable, so that 
normally the catch E assumes a position to engage with the 
extension of the horizontal arm, as shown in Fig. 2 ; the clutch A 
being at the same time in engagement with the gear train F, and 
thus with the brake drum G. The connection between the 
vertical rod C and the horizontal arm of the bell-crank lever is 
slotted, so that the first portion of the lifting movement of the 
hand lever D, although serving to tighten the brake strap about 
the drum G, has no effect upon the bell-crank lever or the con- 
trolling catch E ; but upon the completion of the upward move- 
ment referred to, a stop P, attached to the connecting-rod C, 
arrives against, and lifts the weighted arm of the catch E, and 
causes the latter to turn on its pivot, thereby releasing the catch 


! 
clutch to be withdrawn, such movement being effected by a 


spring H. Upon lowering the hand lever D the first effect is to 
permit the pivoted and weighted catch E to resume its normal 
or engaging attitude, the continued downward movement of the 
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hand lever operating to draw down the horizontal arm, and to 
bring its extension beneath and under the control of the catch E, 
and finally to release the brake strap V.—January 11th, 1917. 


SHIPS AND BOATS. 


103,050 (5189 of 1916). April 8th, 1916.—SuBMERGING 
RuppDERS FOR SUBMARINE Boats, Eugene Schneider, 42, 
Rue d’Anjou, Paris. 

According to this invention the submerging rudders shown in 
Figs. 1 to 3, which are capable of being retracted into a recess 
in the interior of the hull of the vessel, are rendered capable of 
pivoting, that is to say, of operating by rotation, after their 
protrusion from the recess in a manner analogous to that which 
is employed for retracting the steering rudder in certain surface 
going vessels. For this purpose the rudder blade A is mounted 
on a rudder shank B which can be kept permanently retracted, 
and on which the rudder blade is adapted to slide for the pur- 
poses of being protruded and retracted. The rotation of the 
shank carries round with it the sliding rudder blade and thus 
allows of rotating the latter for submerging purposes as desired 
as soon as it has been moved out into its position of complete 


protrusion, The blade engages by means of a sleeve C on the 
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rudder shank B on which it rests with a bearing part D provided 
with two collars E This bearing part is mounted in a 
bearing G which is capable of moving transversely of the sub- 
marine, in slides H—J fixed to the walls K of a recess formed in 
the hull of the submarine. The movement of the rudder blade 
for the purpose of protruding or retracting it may be produced, 
for example, by means of a screw spindle operated from the 
interior of the vessel. This screw is adapted to rotate without 
longitudinal motion in a bearing fixed to the wall K. In the 
retracting movement of the rudder, the bearing G, which has a 
boss engaging like a nut on the screw, carries with it the rudder 
blade A from its external position shown in dot and dash lines, 
into its internal position shown in full lines in Fig. 1.—January 
1]th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 
103,032 (3272 of 1916). March 4th, 1916.—ApPaARATUS FOR 
SPINNING AND DRAWING METALS, Norman Finlay Johnston, 
6, Binnie-place, Calton, Glasgow, and another. 
The object of this invention is to providejaymachine for 
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from engagement with the extension of the horizontal arm of the 
bell-crank lever, and permitting the movable member of the 


spinning and drawing metals whilst hot, both operations being 
performed simultaneously. Figs. 1 and 2 are ar elevation and 
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plan of the essential parts of the machine, in which the metal 
plate or blank X is first heated to the desired temperature and 
is then inserted between the mandril C and the block E. The 
latter is then screwed up by the hand wheel I and clamped by 
the screw T so as to retain the object hard against the end of the 
mandril. The mandril and feed screw P are now set in operation, 
with the result that the plate and presser block are rapidly 
rotated. The action of the screw P feeds forward the saddle O 
and rollers K which latter, at the same time, are swivelled 
backwards and forwards through the medium of the hand 
gear Q and the worm gearing N, so as to work the metal plate 
into the desired shape and, if the shape of the article is such 
that the metal requires to be drawn out, as well as spun, to 
draw or elongate it on the mandril. In the drawings the metal 
plate X is shown, in section, as it appears when being worked 
up on the rotating mandril. By manipulating the screw G the 
brackets M carrying the rollers K can be caused to move towards 
each other or away from one another according as the nature of 
the work requires.—January llth, 1917. 


MEASURING AND TESTING INSTRUMENTS. 


103,048 (4855 of 1916). April 3rd, 1916.—PyRoMETERS, 
Frederick Charles Fairholme, Norfolk Works, Savile-street, 
Sheffield, and others. 

This invention is for an improved pyrometer for metallurgical 
operations, and consists of an outer tube A with an adjustable 
telescopic upper portion B and containing a rod C normally 
bearing upon a piece of fusible metal D at the bottom of the 
tube. Thisrod is connected at its upper end to a lever or pointer 
E, so arranged that the melting of the fusible metal allows the 
rod to pass to the bottom of the tube and thereby moves the 
pointer over an indicating plate F. A spring pressed catch G 
engages the end of the pointer and holds the rod clear of the 
fusible metal when in a molten state. When the metal has set 
again, the pointer is released so that the lower end of the rod 
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rests upon it when the apparatus is again ready for action. 
The inventors provide a special socket connection H to join 
the metal portion J of the rod with the silica portion K, in 
order to prevent the socket becoming separated when it expands 
due to the high temperature. This connection consists of a 
socket having any desired number of slanting saw-cuts formed 
in its sides ; the silica rod C being fitted in the central recess 
and rammed with cement. When the socket is subjected to 
great heat the saw-cuts allow for expansion without relaxing 
the hold on the silica rod. In the event of an accident, such as 
the bottom of the tube A falling out while in the crucible the 
charge is not spoiled thereby, as the fusible piece of metal, 
being preferably of the same class of alloy as the contents of 
the pot, does not have any deleterious effect on the latter.— 
January 11th, 1917. 


MISCELLANEOUS. 


103,023 (2683 of 1916). February 23rd, 1916.—Yarn ‘“ Con- 
DITIONING *’ MACHINE, Fine Cotton Spinners and Doublers’ 
Association, Limited, St. James’-square, Manchester, and 
others. 

This apparatus is intended for “ conditioning ’’ or moistening 
yarn as it passes through gassing or spinning frames, or mules. 
The arrangement is shown in Figs. 1 and 2. On the beam of 
the machine at or near the bowl or roller over which the yarn 
passes a spraying apparatus is mounted from which a spray of 
water, carried by a jet of cool air is caused to impinge 
upon the yarn as it passes forward to the winding part 
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of the machine. The spraying apparatus compri-e; a 
nozzle X from which air under pressure issues, an air duct B 
through which the air is conveyed to the nozzle X, a drip pipe C 
above and in front of the nozzle X through which a small 
quantity of water flows, a water pipe D and branch pipes Y, the 
latter being flexible through which the desired quantity of water 
is supplied to the drip pipe C. In front of each spraying 








apparatus A a shield or receiver E is placed to stop the spray 
and collect the surplus water and drain it away, the lower edge 
of the receiver being formed with a lip W and a drain pipe V. 
The shield E is preferably mounted on the bracket or stand of 
the apparatus A but may be mounted on a separate bracket or 
stand. The spray apparatus may be of any known form, for 
example, instead of a drip pipe to convey the water a tube may 
be inserted in a water container and the water be sprayed 
therefrom by a jet of air issuing from a nozzle across the top.— 
January 11th, 1917. 


103,036 (3810 of 1916). March 14th, 1916.—MacnivnE ror 
CuTTING BaRBED WIRE ENTANCLEMENTS, James Edgar 
May, Canadian Convalescent Hospital, Horton, Hythe, 
Kent. 

For the above purpose the inventor makes use of an armoured 
car with a snow plough-shaped nose upon which are mounted 
reciprocating saw blades for cutting through the posts which 
support the barbed wires. The blades are operated by inter- 
mediate gearing from the engine of the car. The arrangement 
is shown in Figs. 1, 2 and 3. Situated between the engine 
shaft A and shaft B is a clutch C, controlled by a hand lever, 
and attached to the shaft B is a bevel wheel E which gears with 
bevel wheels F and G attached to the transverse shafts H and J 
respectively. The shafts are provided with bevel wheels K 
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and L which gear with similar wheels M and N fixed to vertical 
shafts O and P. the latter being provided with a series of 
excentrics Q which convey reciprocating motion to the saw 
blades R through the excentric rods 8. These saw blades work 
in guides and are placed at suitable distances apart to ensure 
the wired poles being sawn through in sections, thereby more 
easily releasing the wires for cutting, which is done in the following 
manner :—An extension T of tle shaft B drives, through bevel 
gear U, a transverse shaft, which is connected by chain 
gearing W to the upper shaft X carrying the rotary cutters Y. 
The forward movement of the armoured car causes the wires 
to run up the inclined front Z, a guide or curved shield further 
facilitating their entry to the groove wherein the rotary cutters 
operate.—January 11th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of five of the patents given below £18, and on 
each of the remainder £11 have been paid in renewal fees. 


No. 10,191/11.—Gas producers. In a gas producer with a 
rotary ash trough, the ash discharging plate is pivoted so that it 
can occupy an inoperative position in which it rides on the surface 
of the ash in the trough. In connection with an ash trough, the 
direction of rotation of which can be reversed, the plate is 
pivoted to a shaft carried by a support stayed to the producer 
easing. When the trough is moving in one direction, the 
plate rides over the surface of the ash, but when the motion 
is reversed the plate is forced up against a stop and the ashes are 
ejected. When the trough can be rotated in one direction only, 
the stop is removable to allow the plate to swing backwards. 
Poetter, Ges., Germany. Dated May 6th, 1910. 

No. 10,252/11.—Screw and like propellers. Screw propellers 
and fans having curved guide blades are constructed so that the 
outlet edges of the propeller blades are intersected at right angles 
by the edges of the guide blades. The guide blades are carried 


by a conical casing and tapering hub. Schlotter, G. A., 

Germany. 
No. 10,261/11.—Fluid power transmission apparatus. In 
fuel 


apparatus in which pumps acting singly or together supply 
to the motors, and in which the various speeds are obtained by 
actuating rotary valves, the valve operating gear is so ar ranged 
that the adjustment of the valves takes place successively from 
the reverse into the neutral and over the lowest medium, and 
highest forward speeds into the braking position. Lentz, H., 


Berlin. Dated May 27th, 1910. 
No. 10,264/11.—Galvanic batteries ; electrodes for alkaline 
accumulators. A very thin sheet of metal, having a rough 


surface and minute perforations, is covered with a thin layer of 
active material such as nickel oxide, and is then rolled up into a 
cylindrical block. Sheet nickel about 0.05 mm. thick, rough- 
ened and perfcrated by chemical or mechanical means, may be 
used. Porscke, H. P. R. L., and Achenbach, J. A. E., Germany. 
Dated July 12th, 1910. 

No. 10,440/11.—Gyroscopic apparatus. The errors produced 
in gyroscopic apparatus by rhythmic vibrations are avoided or 





reduced by increasing by auxiliary gyroscopes the time of oscil. 
lation of the movable system about the axis of rotation of the 
gyroscope used for measuring the angular deflection, or indi- 
cating the direction ; the axis of the auxiliary gyroscopes are 
inclined relatively to the axis of the main gyroscope, and are not 
rigidly connected to the movable system, but are fixed in their 
normal position by springs or by gravity or other forces, 
Anschutz and Co., Germany. Dated June 21st, 1910. 


No. 10,509/11.—Illuminating projectiles. Relates to illumi- 
nating projectiles provided with parachutes, and consists in the 
employment of a compressed spring for expelling the parachute 
from the casing to help it to open out, and in placing the para 
chute in the rear part of the casing so that it will be in the more 
favourable position when the casing is expelled from the pro 
jectile in the downward part of the trajectory. Krupp Akt.-( 
F., Germany. Dated June 20th, 1910. 


No. 10,610/11.—-Treating plaster and artificial stone surfaces, 
The surface of plaster or of artificial stone blocks made from 
coloured granular material and cement or mortar is coated while 
comparatively fresh with a paste containing an ingredient, say, 
acid, which will attack the surface layer of binding material. 
A suitable paste consists of clay, soft soap, and hydrochloric 
acid, and is spread on the surface preferably soon after the 
plaster has set. When the surface cement layer is decomposed, 
it is washed off with the paste, leaving the granular material on 
the surface. Sachs, M., Pohlmann, H., and Frank P., Germany. 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, January 24th. 

Practicatry all of this year’s tonnage and approximately 
one-half of the 1918 tonnage for rails has been sold. The 
Pennsylvania Company has withdrawn its inquiries for 205,000 
rails, and the Grand Trunk of Canada is asking for 55,000 
tons, the French Government from 10,000 to 20,000 tons, the 
Baltimore and Ohio 20,000 tons, and railroads in Alaska want 
25,000 tons. Last week over 100 locomotives were contracted 
for. Shipbuilders are alarmed over their inability to place 
orders for ships contracted for. Italy has closed for 8500 tons 
of plate. Norwegian shipowners want 12,000 tons for two 
large vessles and a number of tank vessels. An export inquiry 
for 50,000 tons of tank plate has been floating around for some 
weeks without takers. The French railroads would like to 
contract for 42,500 cars, and have up to to-day placed orders 
for 3000 cars on an inquiry for 20,000. It is estimated that 
American shipyards are now turning out as much tonnage as 
British yards. Embargoes, car shortage, and bad weather 
largely account for disturbed traffic conditions throughout the 
United States. More furnaces are being banked at a time when 
the greatest output is demanded. There is not much prospect 
of early relief, though there is some. Canada is soon to install 
a number of electric furnaces. Italian and British sources are 
crowding in inquiries for cars. The multiplying evidence 
of prolonged hostilities have given the copper market an upward 
turn of from two to three cents a pound. Total exports of 
copper for the year were 327,310 tons, against 273,344 tons for 
1915, June delivery is quoted at 26}, and later deliveries 
nominally 32. The course of copper is now very uncertain. 
The estimated increase of production is not sufficient to influence 
prices for last half-year delivery. A week ago spot copper 
was 26 cents; to-day 29}. Exports of copper for December, 
26,486 tons. Domestic consumers have taken alarm, and are 
endeavouring to pick up all the copper they can. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Balderton-street, Oxford-street, W. 


ORDERS 
For the week, by Lieut.-Col. C. B. Clay, V.D., 
Officer for the Week.—Platoon Commander J. O. Cheadle. 
Nest for Duty.—Pletoon Commander A. Gerard. 
Appointment._-209, Sapper 8S. Foster to be Section Com - 
mander, No. 1 Company (dated February 8th, 1917). 


Commanding. 


Monday, February 19th.—Technical for Platoon No. 9, at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.30 to 8. 

Wednesday, February 21st.—Instructional Class, 6.15. Pla- 
toon Drill, Platoon No. 1. 

Thursday, February 22nd.—Platoon Drill, Platoon No. 7. 
Ambulance Class, by M.O., 6.30. 

Friday, February 23rd.—Technical for Platoon No. 10, 
Regency-street. — and Platoon Drill No. 9. Signalling 


Class. Recruits Drill, 6.25 to 8.25. 

Saturday, February 2th NA .0.’s Class, 2.30, under Com- 
pany-Commander Fleming. 

Entrenching.—Suspended until further orders. 

Musketry.—For all companies, see notice at headquarters. 

Note.—Unless otherwise indicated all drills, &c., will take 
place at headquarters. 

Telephone Number.—The telephone at headquarters is now 
Mayfair 1969. 

By order, 
Macteop YE 


djutant. 
February 17th, 1917. 








UNIVERSITY INTELLIGENCE. 


Tue Rosebery Prize of the London School of Economics and 
Political Science (University of London), for the session 1915-16, 
of £25 has been awarded for the monograph on ‘‘ Workmen’s 
Trains,” submitted jointly by Messrs. W. G. Chapman and W. 
H. Jarvis, both of the Great Western Railway. The monograph 
will be published in the school series. The Rosebery Prize 
for the session 1915-16 of £10 has not been awarded. An award 
of £5 has been made to Mr. A. J. Jenkins, of the Illinois Central 
Railroad, whose essay was considered by the examiners to be 
worthy of mention. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. ©. J. Hon, who until recently was chief contract engineer 
to Bruce Peebles and Co., Limited, Edinburgh, has been appointed 
chief engineer of the company, and Mr. Wm. Oliver, who has 
for some time been acting chief estimating engineer—in the 
absence of Mr. R. Shaw on active service—has been appointed 
chief contract engineer. 

WatterR Jones AND Sons inform us that the’ Government, 
having taken over the site of their offices at 35, Old Queen-street, 
Westminster, S.W., for rebuilding, they have taken new and 
more commodious offices at 64, Victoria-street, 8.W., to which 
they request that all communications should now be sent. 

Ir is announced that all the shares formerly held in the Otto 
Coke Oven Company, Limited, by enemy aliens, have been 
purchased from the Public Trustee by the existing British 
shareholders. The company is therefore now all-British with 
regard to its proprietary, management and staff. 
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N/14,487/C.E. at 
WAR DEPARTMENT. —NORTHERN COMMAND. 
ELECTRIC POWER STATIONS 


3, Several Station Engineers 
will rie 2; be REQUIRED to Take Charge 
of n Oil-driven Electric Power 
Stations in the Lincotnshire District.- Applicants 
must “nen eyes with heavy oil engine-driven D.C. 
Generators, and be ineligible for active fore’ service with 
His Ma‘esty’, pe 
pi 
abilit 
Bi tions, enclosing copies only reg testimonials, and 
st ATES briefly training, experience, age, married or single, 
should be forwarded to the Soerts at once ; envelopes to 
be endorsed “ Power Station Staff, Lincolnshire. 
Applications from mep on Government work will not be 
entertained unless permits from present employers are 


produce ad, 
_ DISTRICT ELECTRICAL ENGINEER, 
Southern District, 
Somerville "House, 
est Forest-road, 
Nottingham, 


—£5 per week, according to experience and 


402 


IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 


he Public Trustee Invites 


TENDERS ey the PURCHASE of the whole or any 
art of 119, of £5 each, fully paid, in SIEMENS 
iROTHERS and COMPANY, Limited, vested in him as 
Custodian by an Order made by the Board of Trade in 
pursuance of Section 4 of the ding ~— an Enemy 
Anendment Act, 1916, and dated 9th snot, 

The issued capital tal of the company co! of 130,000 shares 

£5 each fully paid. 

The purchasers. who must be British born subjects, will be 
rejuired to make a sworn declaration as to nationality and 
freedom from fore’ Ana on a form to be obtained from 
the offices of the Public 

The pores will also Zz required to satisfy the Public 
Trustee as to their financial and hnical ability to carry on 
the business of ‘the cosspney as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A ronate w the company’s operations and affairs has been 
prepares the in with the company’s 
todos Seow Price, ie, Waterhouse and Co.) and with Messrs. 

urquan po! 
ie sined: subj ba hereinafter mentioned. together with 
copies of com 's accounts up to the 3lst December, 1915, 

on written apy aloe to the Public Trustee, Kin way, W.C. 

All prectnsary will be required to satisfy the 
as to any matter which he may Lay fit to investigate before 
copies of such report or 

fntending tenderers who 7 bat to ins spect the pro the property of 

for an 











the company ae apply to the Publ 
authority to do 

Tenders must be delivered, sealed, to the Public Trustee, 
King , W.C., on or before Monday, the 2nd day of April, 
1917, att o'clock noon, and marked on the envelope “ Tender, 
Siemens 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 


w.th 
Forms of Tender can be obtained from the — Trustee. 
Dated this 8th day of me 
Cc. EWAN, 
blic Trustee 
Sls Custodian for England and Wales. 





PATENTS AND DESIGNS ACTS, 1907-1914. 
SINGLE ROLLER COTTON GINS. 


Pret ae of British Letters 


21,298 of 1912 is x med to SELL the 
PATENT, or to ENSE British Manufacturers to work 
under it. It re’ re an improved construction of connect- 
ing-rod for the moving knives and self-feeder embodying ball 
or roller bearings and automatic lubrication for the moving 


UA. 
IMTS. Address, Messrs, BOULT, WADE and TENNANT, 
11l’and 112, ee 
508 mdon, EC. 


Pa ee 
PREMIUM SYSTEM of PAYING WAGES 


— One Key to Industrial Prosperity is — 


INCREASED PRODUCTION. 


— One Key to Industrial Peace is — 


MORE LIBERAL WAGES. 


Both are given by the Premium System. 


Orders can now be accepted for the Fifth Edition of the Standard- Monograph upon 
this vital subject. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 


“THE ENGINEER” 


Office, 33, Norfolk Street, 


Strand, W.C_|* 








W anted by a Large Manu- 

* FACTURING Vompers an experienced and energetic 

battles MANAGER. Must be a ble and he reseed 
ined Engineer, who ds the it 

kinds of — Pr a Constructional iron _— Age under 

40. Salary dress, with particulars of past experience, 

to Z., ¢.0. rN Ww. Vieware and Co., Ltd, 5, a 





A 





Weiet by a met Textile 
nd with Nawal E plants, a C. 


IEF ENGINEER 
be 


th 3 pod 

electrical and steam driving; one with some knowledge of 
Laying out of pe yall Mills preferred. Liberal salary to 
suitable man.—A’ Me, began information of experi- 
euce, age (must be nel ble for military service), and refer- 
ences, to 501, Engineer Office, 33, Norfolk-street, Scammed ig" WC. 





EARLE'S SHIPBUILDING and oa? Coulis co., LTD. 


anted by above C 


a 

GENERAL aanseoe be ge — of eget leg 
ments; Shipbuilder essential. be. mad of any 
rson en, on war work can ah made —_ _ 
sanction of present emplo a ALY ly. stating ex: 


to MANAGING DIR 6S. and . Co., Ld Hl 


W orks Manager and First-class 
ENGINEER REQUIRED by ge in Midlands 
weer mage aE a Me eee and eaongy pp! icant rete 
ca 0 Ny t num work-people, a 
—. and cnreriemsad in up-to-date meth thods, Motive 
Power, Electrical, Hydraulic and Compressed Air. i 
remuneration to suitable man,—Write, with fall 
and salary reqnired, in strictest confidence, to 4 Engineer 
Office, 33, Korfulk-street, Strand, W.C. 





Wanted, Ship Draughtsman to 


make Calculations of Strengths of. the Structure of 
Warships. State , experience, and salary required.~ No 
person already employed upon Government work will be en- 
faced — Applicants mi must apply to their nearest Em: a 
“The Eng and number 461. 








raugl htsman (Mechanical) 

= ‘D te take take seating position in Drawing-office 

of new company in Midlands, engaged upon te — mt War _. 
Excellent prospects for a ysane. energe’ . One with 

some experience in jig an tomtdemen 4 pas automobile con- 
engaged wana ° — on BS ated pre oe a 

e without consent oi nt émployers.—. cation. 
first instance, should ad bead made to. the nearest, Em lo 

—~ a es ng’ "and No. a 





A 


Dua ghtsman (Non-eligible) Re-| 2 
aug 'D for eering works, London, N.W. State 
No person already 





qualifications, and sal 


req 
/ etbloyed upon Government work-will be ‘engaged. —Applicants 





ly to their nearest E nge, 
ing - The » Ae nit "and number 484. 484 4 


Draug ughtsman Required for Mu- 


— — Factory, used to Modern Machine. Shop 
Practice and . No one on Government 
work need apply.—Application to be’ made to your nearest 
Employment Exchange, mentioning No. Az919. P324 a 


Praughtsmen I a 1 (London, 








ne Engineer Above Military 


is desirous of obtaiain, ee Fe ol 4 of control as 
GENERAL ? MANAGER or MA) Weill known to the 
trade, both p an and with a very wide 
experience of eee 20 years in the 1 management of yarious 
of prime movers, either rotary 





the size, also aeaey transport 
material, guns, shells, bombs, electrical work, &c. Reputa 
tion for accurate work {done cheaply, and an expert on methods 
of machining. oO take a mon y interest if suitable 
ition offered at home or Fe chocas = Aadrems, P331, oo 

ice, 33, Nocfolk-atrost, Strand, W.C 
Age, 


Dacor Over Military 


EQUIRES POSITION as wiuaene in ine? 
Works. Life ex 
ces.—Write H., 1 


Engineer (35) Requires Position 
RESPONSIBILITY on Government work ; 15 years’ 
engin: Recently completed entire equip- 
nein of io shell facto Experienced in manufacture of 
15in., 9.2, 6in., and 4.5 BLE. shells. Thoroughly conversant 
with works management. organisation, and control of :men.— 
Address, P336, Engineer Office, 33, Norfolk-street, ee: Cc. 





ience in management of works and 
. Sells’ Offices, Fleet-street. E.C. 523 2 





eering experience. 





Eagineer, 45, Requires Position. 
Charge of shops pein the past 20 years; aJso shell shop 

otperianee. —Address, P318, Baginser Office, 33, N Norfolk-street, 

Strand, W.C. P38 6 


Mechanical Engineer (27), In- 


VALIDED out of Ray: AH gone gs perience home 
and Colonial, SEEKS ll hold. on after the 
= r.— Address, P33, egiocert office; 38, Norfolk- ae 


Mechanical Engineer (38) De- 


SIRES RESPONSIBL POSITION (control or assist- 
aut, munition factory), 20 years’ electrical, mechanical and 
— experience ; special ae manufacture of 


ines, cartridge under -. fuze 
fae ss’ P25, Engineer 7 Kort k-street, i, i Wc. Cc. 











Production — or Assist- 
ANT MANAGER desires new CONNECTION with 
a live concern. ° Pract» man ; technical education ; expert 
tool and machine designer ; used to planning, equipment, 
and organising factories for mass production of aero engines, 
ee machinery, gearing and 

test bonus schemes and used to deali with mized 
inbour. At liberty end of March aaa 306, _— 

Office, 33, Norfolk-street, Strand, W.C. PH6 » 








:| Nales or Commercial Manager.— 
Advertiser, 17 ome - the. Automobile - Industry, well- 
known firms, experienced iser, Lasts: sales, licity, 
WISHES to Las MUNICA' with MAKERS with a view 

nising the —— and Sales of Agricultural Motors 
a etrol Adio 6 513, Engineer O = me 
Montoli street. toes Strand. We 


Shi ipping.- —-Advertiser (Chiet 
ughtsman, 5 years) DESIRES POSITION 
as ‘ASSISTANT, either in shipb: ilding, ship repairing, 
or shipping 5 kairess, raining ; first-class references. 
ee 481, ‘ng Office, 33, Norfolk- 

street, Strand, W. 481 B 


uperintendent and Assistant 
ao = SEEKS POSITION as PRODUCTION 
Practical machinist, and madres Pr out- 

ee 








a 
put. vears’ e gineering experience.—A: 
neer Office, 33, Norfolk-street, Berend. 








ay mai residing More than ib ills “a away, or already 
employed on vernment work, no’ engaged. y, 
Box D, c/o Dixon's, 195, Oxford-street, W. pa 





ET PAV pas. 
TO BUILDERS AND OTHERS. 
The above Council invite TENDERS fom the MAKING UP 
and PAVING with SLAG (Limestone will not be approvea) 
of the — Private vg! tad in their District under the 


Private orks Act, 1 
BACK c SEASIDE LANE NORTH) AED TWO CROSS 
STREETS, EASING’ N COLLIERY. 

A co) y of the general conditions and —~ A which will 
. rm tl basis of th he contract may be obtained on ——- 
to Mr. ‘ee 5 pea Baewey Surveyor, Castle en, if 
somalia b cheque ( yable to the Easington Rural 
District ‘Counc for £2, which will be refunded on receipt of 
4 bona fide Tender, but = on the return of all the docu- 
ments tam to the k e Surveyor will also 
exhibit ong id sections Swe ntment. The Council do 
not bind themselves to accept the lowest or any Tender. 
Tenders must reach me, the undersigned, not later than 
28th February inst. 


[iasington Rural District Council. 





W. C. W. NOBLE, 
Acting Clerk to the Council. 
Council Off 
f “tagton Colliery, Co. Durham, 
hh February, 1917. 37 1 
M etrop.. mn Water Board. 


= DER FOR THE SUPPLY STORES 
HE EX get on N OF Shen 
2 ron Meltootiiee Water Board are fs red to pocoioe 
NDERS for the SUPPLY of the undermentioned STOR. 
hee the EXECUTION of WORK, &c., for the three, = 
hine or —— months, beginning Ist April, 1917. 


Tender 
a, * “pricks, Firebricks and Slates. 
3. Cast Iron Pipes and Irregular Castin 
7. Horses, Cai vem, ‘gue Hire of, sn Supply of 
Sand, Ballast, & 
ll. Repair of Meters 
12. Oils (Lubricating), Kerosene, Motor Spirit, 
Greases, Tallow, &. 


ow, 
14. Packings, ag Goods, &e. 
16. Plumbing W 
17. ‘Pipe laving “Repairs and Alterations, and 
FT ecg id Work. 
Iron, Purchase and Removal of. 
19. Sarah Iron’ ae. 
20. Screw-down Stop Ferrules and Stop Valves. 
28. Saawien Apareh Mainte’ f. 
. eig eter us, Maintenance o! 
25. Electric 1 Lam 
Tenders must be made on official forms, which may be 
: ree from a bopeen! ‘ Engineer, Savoy-court, a 
rsonal application, or on receipt of a stam 
iddressed 4 Brier en welope. . 
Applicants should “refer tothe number of the Tender for 
which forms are 
Tenders must be sent under sealed cover, addressed to “ The 
Clerk of the Board, Metro, — Water Board, Savoy-court, 
Strand, W.C.,” endorsed" " r for ."and must be 
delivered at the Offices of the “Soard not later than 1 ll am. 
on Thursday, the 8th March, 
The Board do not bind ee to accept the lowest or 








any Tender. 
A. B. PILLING 
Clerk of the Board. 
— y-court, ee W.C., 
h February, 917. 431 





W sated, Assistant Works 


MANAGERS for large Aeroplane Works, London 
‘opening for men with experience in Engineer- 


i io op Management Commencing 
ing gineer Office, 33, Norfolk reet, rand, rand, W. vc. 





A tehitect Wanted Immediately 


for Erection of a oy Works by Midland firm of 
Manufacturers. Land to be hased. Plans and quanti. 
ties prepared, so that erectjon may be commenced as soon as 
the War is over, Almost’ the entire reonal time of the 
hitect would be req' during building of the works.— 
Replies to be addressed, X, care of Gibson and Ashford, 
Chartered Accountants, 39, W: aterloo-street, eran 


(Shief Rate Fixer R 

one of the largest Firms in the Mi 
Ss oy So Engines be Motor 
capable of laying-out processes fixing ra’ 
good organiser, take entire charge department. a Sar: 
_ rienced men of stro 

‘iderable tact need apply. Generous salary to rig! aot “No 
Pr lication we men already e on Go reFument work 
= ho consi oo ea oe to Enginet - 

oyment Exchange, quoting ‘The meee” an 

reference No, A2958. : 91a 


Foundry Manager Wanted. 
Must -be capable of taking charge of drawin, ep 
ttern shox shops, 

toe. “Tr BBiownes Advertising Offices, 163, Queen Victona- 

anak — 


Required, an Experienced, Fully 


ified ENGINEER, capable of onpetviien and perrying 
Estates’ jupplies, 








equired by | ees 


ceepaperee yd 














through Road-making, men * Aaieoeh Water S 

Drainage, Bui/dings, ‘transport Arrangements, Erection of 
Machinery, and all , Surveying, and Constructional 
Work required in the develo; cote of Rubber Estates in 


Jig : and Tvol Draughtsman 


ANTED IMMEDIATELY for Controlled Works ; 
one with some Machine Tool experience preferred. . No person 
already employed on Government work will be engaged.— 
Apply" your hearest Employment Exchange, mentioning “‘ a 
Engineer” and N 0. A2O3.. 478 





Required, the Services of Four 


skilled DRAUGHTSMEN, accustomed to either Blast 

or Steelworks Constructional Good ‘salary 

otfered to pene te men. licants should state age, experi- 

ence, salary required, oa when at liberty. No one e aged at 

present _ on Government work need spply. Apply. your 

— Ae gemma “The i ze 
M9 a 








er.—Foreman Wanted, with 
ieee of Heating Copper, &c. {Glovecensent: work), to 
ae of Copper Band Dept. and to be generally 


State age, wage, and a eta No person already on 
oApelimante toast apply ts thet t Empl E: 
pplicants must apply their nearest Em at = 
change, tioning ithe E "and menaber P303.’ P: 








Wanted, Marine — Engineer's 
PRIME COST and INVOICE CLERK. State salary 
and full particulars. No person already employed upon 
Government work will be engaged.—Applicants must soniye 
their nearest Employment Exchange, mentioning 
Engineer” and number 524. 


orks Manager or Su erinten- 

DENT, 20 years’ yg Gosig ES ENGAGE- 
MENT with a progressive firm. Technical education and a 
thorough Timiening mee jth ‘nd capable - organiser, 
skilied “ > ane , tools and fixtures for repetition and 
8 ines, iene knowledge of Lean work and other 
een having recently equipped, o’ and success- 
fully run a new factory for fuze odnatien, Skilled estimator 
of costs from drawings. Good control of. mixed labour, and a 
wide experience of up-to-date shop methods. A ot salar 
£550, or would consider salary and bonus.—A 
Engineer Office, 33, Norfolk-street, Strand. W.C *P330 
a ee 


Mechanical Draughtsman and 
ASSISTANT ENGINEER pe DISENGAGED ; 21 
years’ technical, shovs, drawing-office, and works experience. — 
Address, P339, es Office, 53, Norfolk-street, ——, ee 








racer.—An Experienced Lady 
TRACER is PREPARED to UNDERTAKE WOR 
eee and is able to promise prompt attention.—Address, 


‘328, Engineer Office, 33, Norfolk-street, Strand. WC. P328 b 
Wanted, Position as Outside 


REPRESENTATIVE to a firm of Bridge Builders and 
Constructional E: eers, or would be prepared to Supervise 
the Erection of Bridgework or Constructional Steelwork. Large 
experience. London: centre preferred.—Address, P302, Engi- 
neer Office, 33, Norfolk-street, Strand, W.C. P02 » 


Al Large e Firm of Engineers in 


Have: Han OPENING for a YOUTH of Good 
ucation as PREMIUM PUPIL, 
the course to Sood, Ena both Works and Drawing-o: -office. 
Address, 2002, Engineer Office, 33, Norfolk-st., une od 








the Malay Peninsula. Bag 

will be given to a really capaaae rst-class man whose know- 

ledge, experience, and ability would fit him for such a post. 
P ly, in first rE with full particulars, in Sak FoR 

con! aeaee to Box No. 7996, c.o. A. J. Wilson and Co. 

154, Clerkenwell-road, London, E.C. - “580, ry 


SA Eo of Stores Wanted 


a National Factory in South Yorkshire; must be 





perienced in Stores Boo ie and Stores Organisation. 
Competent to control og Ape icants fn of Che on War 
work will onl tnt considered with the sanction of their present 


employers. it be ineligible for the a e inte 
5 <anielien, and salar een. . 465, Engineer = 


orfolk-street, Strand, 
, and Gauge Makers 


‘00. 

To! REQ Ul Jig, Any man residing more than 10 miles 

— be already em loyed on Government work will not be 
.—Apply, SIMMS MOTOR UNITS, Ltd, Percy- 

os fidica dings, Gresse-street, Rathbone-place, W. "P3S2 a 








| Tool Agent Wanted.— 


First-class MACHINE TOUL AGENT in Russia, Italy, 
and France, for high-class Machine Tools of an up-to-date 
manufacture.—Address, 305, Engineer Office, 33, —— 
street, Strand W.C. A 





= 6 
Progressive Firm (Controlled) } x 
in East Scotland have an OPENING for a First-class 

MACHINIST, energetic and ve in modern methods, to 

Take Charge of Wheel Twinny Plant. Good salary and 

pros; No one on Government work need apply.—Wri 

nearest oy sd natan Exchange, quoting “ The Hinge” and 


number 4 
Tomes Wanted. Any Man 


residing more than 10 miles away or ae emplo < 
by Government work will not be engaged —Apply, SiM 
OTOR UNITS, Ltd., Percy- -buildings, Gresse- met, 
P3H a 











Cee Wanted for Experi- 


MENTAL WORK in Government-controlled eel 
ment. Experience in Porcelain Manufacture essential. 
ooo ik to,man with requisite qualifications, £400.—Address, 

ngineer Office, 33, Norfolk-street, Strand, W.C. 490 a 








anted, Nine Draughtsmen, 
ofa fas given to am with by tees: in Coke 
Ovens, B: Steel Furnaces or Kolling Mills. 
on Government work will 
culars as to experience. Pag 


Snaage. Pippy lag Ra a 
to your r nearest Employment Exchange, quoting “The ong 
neer” and No. A2901. Saas 





‘piace, 


A2 Educated Business Woman 


REQUIRES ee AL POST. Experience in 
iransiating = RL te ions, mining 
pa nase | iy Speller. Rea , rapid writer. French, Italian 
).— Mie NI NEWMAN, 51, Windsor-road, Ealing, Wi, 


iagineer, A.M.1.C.E., A.M.I. 


Mech.E. (27), ineligible, varied experience, will shorily 
terminate Government appointment and be free to take up 
other work of national importance. Highest references.— 
A , P329, Engineer Office, 33, Norfolk-street, ame W.C. 














Engineering Papil—A Dock, 


Kailway and Harbour Engineer is Lge ar of taking 
One or more premium PUPILS.—Address, 
Office, 33, Norfolk-street, Strand Strand, W.C. 


—_ C.E., Inst. Mech. E. , B.Sc., 


om all 5 gery ge EXAMINATIONS —Mr. G.P. 
Sc., A.M.Inst.C.E., &., personally PREP. PARES 
GAN NDIDA either Fagard or by correspondence. Hun 
f successes during twelve years. Courses can be 
Scubabaeed atany ~ Bad ictoria-street, Westminster,8.1 . W. 


P314, oe 
P3l4 & 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
~ Wainer LONDON, E.c. 


‘anchester. 
%, Coli on Newcastle-on-Tyne. Sp 3006 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pagers Il., l., LXXXIIL. 
Numerical Index to Advertisements, 
Paes LXXXL 
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rt . 
A gency Wanted for En ngineerin 
A ACCESSORY SPECIALITISS for West of Scotland, 
by Glasgow firm with good intuence travelling Oils, calling on 
shipbuiiders, engineers, and all ines of wo and manu- 





facturers; ineligible.—No. 219, A Sharp and Co., Adver- 
tising Agents, Glasgow. 325 D_ 
irectorship.—Civil and Mech- 


ANICAL ENGINEER, experience 
(resident in London, age 46), having extensive commercial con- 
nectic ons, is DESIROUS of JOINING the BOARD of a first- 
class established Company connec! with the manufacture of 
locomotives, railway rolling stock, iron, steel, coal, or analogous 
trades. Write, in first instance, stating amount of investment 
required, fees per annum, and send copy of last auditor's 
report.—Address, 398, Engineer Office, 33, Norfolk-street, 
Strand, W.c, 388 


=] : F : 
k ngineer, Recognised as an 
A authority in own branch, having good connection, 
Government and other —s with speciality offermg wide 
scope for increase, WANTS TeER Ww ith £500 cash — 
Adare oss, 482, Engimeer Office, ze Roar. oak — 


Wanted, a Rail Press for 


Straightening Rails - to 45 ib. per yard ; also FISH- 
PLATE PUNCHING and STRAIGHTENING "MACHINE, 
to punch four holes at once.—Address, 480, Engineer Qc, 
33, Norfolk-street, Strand, W.C. 


of wide practical 








| 
[he Ministry of Munitions 


HAS FOR DISPOSAL 
CHEMICAL & ENGINEERING 
PLANT, 


USED AND UNUSED. 
Further particulars from— 
MINISTRY OF MUNITIONS, 
74/Sales 62, 


Storey’s Gate, Westminster, S.W. 483 « 





At Compressors. 
FOR SAL One Belt-driven “‘Ingersoll” Imperial 
, _ COMPRESSOR, capacity 2637 cubic feet, air pressure 
One belt-driven “Ingersoll” AIR COMPRESSOR, capacity 
285 cubic feet. 
One “ Ingersol:” ar. a, geared for 
drive, — 177 cubic 
One Steel AIR NECKIV ER 8ft. x 2ft. 6in 
RIDDEL and CO., 40, St. ianchasenen: 4 Glasgow. 446 


Cont’ ugal Water Pump, 
proce scaly oe new, makers Boving anes oo. suitable for belt 

veers 3500 gal r nmin. ; speed Rye. pr. 
475. acne Office, 33, Norfolk-street, Steed. 


motor 








Wanted, Band Saw Blades, 16ft. 


long, lin. wide, hia of eight teeth per inch, 


ty gage, 
for cutting brass. Delivery 20 blades per week. —Address, 





93, Engineer Office. 33, Norfolk street, Strand, W.C. 33 r 
‘Wanted, Large Sliding and 
Surfacing GAP LATHES, to carry 20 Tons on face- 


plate, swing 14ft. diameter, turn 4ft. 6in. diameter over 
saddle, and admitting 9ft between centres Faceplate 9ft. 
diameter, revolving from 3 to 40 r.pm, bed adjustable on 
base pl ate and fitted with saddle having self-acting, sliding 
and surfacing motions with compound swivel slide rest, having 
continuous feed of - State price, delivery, condition, 
name of makers, date of manufacture, and where lathe offered 
van be inspected, to 280, c:o. Dawson’s Advert. O' 

121, Cannon-street, London, E.U: 510 F 


\ anted, New or Good. Second- 


HAND DIRECT- CURRENT MOTORS. State price, 
make, year of manufacture, and where to he “games 
zune Hi. P., 500-600 -» 509 volts. 
3 030 H.P., 600 revs , 500 volts. 4 
Teo 25 H-P., 600 revs., 500 volts. 
Two 20-H P., 600 rev.., 500 volts. 
0 15 H.P., 800 revs . 500 volts 


Tw 
The abeve a are app! oroximate, ae 
E CLAY CROSS COMP. ris aa LTD., 
esterfield, 


Wanted. Second-hand Electric 


MOTORS, 1 to 30 H.-P, dive Greet, 110. 220, and 440 
volts: also Three- -phase SLI P-RIN TORS, 50 cycles, 220 
and 440 volts, 1 to P. Must as oder machines in 
perfect condition. —Write Box 902, care of Mitchell's Advertis- 
ing Agency. 1, Snow-hill, London, E.C. 512 r 


TIPPING WAGONS FOR STEEL FURNACE SLAG. 


Wanted, Six or Eight, with 
Steel or lron Bodies, Side-tipping a —Address 
quotation, plans, 5 ge ee and time of delivery to 502, 
Engineer Office. 3. 


Vorfolk-street. Strand, W.C. Su2 ia 
Wanted, Three Strong Steam- 
DRIVEN or Electrically-driven WINCHES. These are 


they should be capable of 














required for ball or scrap breakers ; 
hoisting a load of five tons ata speed of r minute, 
or a load of 20 tons at a speed of 15-20ft. per minute. The 
barrel should be cxpable of taking a length of 200-250ft. of Sti 
rope. Current available, D.C. at 500 volts.— ‘murs S a 
Engineer Office, 33, Norfolk-streeet, Strand, W.C. 


Wanted, ‘Time Register, Any 
make; must be in good working order, State make 
and lowest price.—Box 250, Smith’s Agency, Ltd., 100, Fleet- 
street, E.C 390 ¥ 


al ~Y . 

Wanted, Two Steam - driven 
HOPPER BARGES, of — less than 800 tens capacity 
each, capable -of going to sea in fairly beavy weather.—Senc 
full particulars, also price, where = be. =. Ke., to. 392, a 


neer Offiee. 33, Norfolk-street, Strand, W 

am 

\ anted, o or 6-Ton - Steam 

w AGON. preferably with rubber bee Sentinel pre- 

ferrei, with or without trailer.—State age, maker’s number, 

ag and full particulars, to ROWNTREE and CO. —— 
r 


W anted, 60 lb. Flat-botcom 
RAILS, One 38ft. 8in.. Tro 21ft , Seven 25ft New or 
slightly defeetive.—HILL and SMITH, Ltd_, Brierley a 

















STEEL GANTRY WANTED. 
Gg antry, or Building with Gantry, 
up to 200ft. long, WANTED, Steel preferred, suitable for 
10-ton Overhead Travelling Cranes.—Full particulars and 
price to JOHN M. HENDERSON and CO., King’s Works 
Aberdeen. 494 r 





Light Loco., 2ft. Gauge, Wanted, 


for work in quarry. 6in. cylinder, short wheel bere. 
Must be in first-class condition.—State maker’s name, full 
varticulars and lowest price to C. L. STIFF and CO., Ltd, 
rlam, near Manchester. 503 » 


otor ‘l'ractor.—Wanted, a 3- 

Ton “Foden” or “Clayton” Steam MOTOR 
TRACTOR ; one fitted with tipping wagon preferred.—Write, 
stating price and condition, to A. 714, care of Deacon's 
Leadenhall-street, E.C. Sa 440 o 
Rees Roturbo Required 


Pump, 
for immediate delivery ; capacity 432 c. ft. per minute 








56,65ft. Lift, including Shunt Motor, 510 volts ; speed varied 
te suit. 
Failing Rees Roturbo, Open to Covsider other make of 
similar capacity. “ 
Write, “PUMP.” 
Care of J. W. VICKERS and CO., Ltd, 


5, Nicholas-lane, E.C. 505 ¥ 


Ree Three Thread Milling]: 


TACH MENTS for Horizontal Milling Machirie.—Give 
maker's name and full particulars of attachments Offered, to 
C., care of i rd and Goodman, Ltd., 57 and 59, » Ludgate- 
hill, London, 





WANTED. 
[wo 4-Wheel 10in. or 12in. 


LOCOMOTIVES, 4ft. 84in. gauge, ready for immediate 
work 
Two 6-Wheel 14in. or — LOCOMOTIVES, 4ft. 8sin. gauge, 
ready for immediate wor! 
One to 10-Ton STEAM LOCO, CRANE, 4ft. 8in. 
ready for immediate work 
Contractors’ pod and END-TIPPING WAGONS, 4ft. 8in. 


gauge, 


eau e, in good or 
NGL CHAIN GRABS, #f —— or other good 
meg ae 3 to 1 cubic y: ards ae aces ty 
CRANE TYPE STE. YAVVIES of the Whitaker or 
Rasen Proctor type, in pan condition. 
1éin. x 9in. or in. X 10in. STONE BREAKERS, by 
Marsdens, or other good makers. 


8ft. Over or Under-driven MORTAR MILL, in good con- 


dition. 
5-Ton HAND DERRICK CRANE, in good working order. 
CENTRE-TIPPING SKIPS, about one cubic yard capacity, 
in good condition. 
Address, 289, Engineer Office, 33, Norfolk-street, "Bera + C. 





Jiectric Plant. 


4 FOR SALE, superior “Balancer” GENERATING 
SET, comprising Belliss — coupled to tao Shunt Wound 


Dynamos, each giving 200 pomp res at 250/300 volts, 4-0 r.p.m, 
One 45°K.W. ELECTRIC LIGHTING SET, comprising 
H.P. Vertical Engine coupled — to Siemens Dynamo, 


amperes, 220 i 475/500 ape 
One P. Willans’ Trip! e-expansion High-speed ENGINE, 
with extended sole-plate for carrying dynamo. 
— Sturtevant FAN, 7in. outiet, coupled to motor, 400 
volt 
One 5 B.H.P. Lister MOTOR, 65 volts, 68 ampéres. 
RIDDELL and CO., 40, St. Enoch-square, Glasgow. 


For Hire, Pumps and Well- 


BORING TOOLS for Contractor's Deep | Wells, baw whey 
Upper G 
$22 ¢ 


4456 





to 24in. diam.—R. RICHARDS ahd Hes. 
street, London, S.E. Telephone No. 978 Hi 





cr Sale :— 


PAIR CROSS COMPOUND ENGINES, 600 
H.P, 26ln. h.p. cyl., 40in. Lp. cyl., 4ft. stroke, Corliss 
valves to h. . cyl, slide valves to p. cyl, fly-wheel 20ft. 
dia., by Bare ay, Sons and Co., 


CROSS COMPUUND HORIZONTAL ENGINE, 


l4in. h.p. cyl., _ Bazin. Lp. cyl, 32in. stroke, by Davey, 
Paxman and U 
R. H. LONG BOTHAM and CU., Ltd., Waketield. 515 ¢ 





For Sale :— 


PARO® S STEAM TURBINE and ALTERNA- 
.W., 1200 r.p.m., 200 lb. to sq. in., alternator 
Sela-rotatin ty. re, and exciter complete ; 6000 volt maxi- 


350 K. Ww. “ALPERNATOR, three wan-geaae, 50 cycles, 
560 volts, by B.T H. Co., driven by 1.H.P. Cross-com- 
Eons Engines by Barciay, 26in. H.P. oyl., 40in. L.P. cyl., 

stroke, fly-whee' 20ft. diam., ke Kc. Very fine set. 

TWO" Ww ESTINGHOUSE MOTOR GENERAT- 

ING SETS, 300 H.P. ion, Se hase, 40-cycles, 480-500 

; Generators 200 K.W., DC. compound wound. 
Each set on separate sole-plate 


ONE 335 x Lf aes . Engines | by Belliss, Dynamo 


FIV E "200 x wv GEN. ERATID ING SETS, Engines 
by Besa and <q cyls. 20in. and 1igin. x 9in. 
; Generators, 2400 volts, three-phase, 60 cycles. 


MOTOR. “DRIV EN FAN, by Waddel Ld., A.C. 
motor, 500 volts, 20,000 cu. ft. capacity. 

TIP WAGONS, 4ft. 84in. gauge, side and end 
tip. 

60 to 70 Tons OLD RAILWAY SLEEPERS. 

COAL CUTTERS, including Jeffrey Longwall, 
Shortwall. and Heading Machines, also Diamond Ma- 
chmes, with spare parts,—All in excellent condition. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 





Tel: 44 Wakefield ; 867 Newcastle. 

Tel. Add.: “ Engineer, Wakefield.” 2017 « 

For Sale, Blowers—7in., 5in., and 

sitet tacit BaP BES 
Engineers, Nailsworth, @ 703 ¢ 





or Sale, Cornish Boiler, 27 ft. 


F by 7ft. ~~ » Danks, 100 lb. pressure ; ditto. 22ft. 
5ft. 6in. dia., + 8 Ib. Immediate delivery. OWiLttAMS 
and SONS, 231, Rotherhithe New-road, London, S.E: 403 « 


Fo, Sale, Crossley Suction Gas 





NGINE, “Y” type, 80 B.H.P., with Suction GAS 
PRODUCER. DYNAMO by Easton and. Anderson, 110 volts, 
Eight * Ecli ARC LAM gi-sn_ a tyre). 16 


80 am 
hours’ Deornihe —The OXFORDSTEAM PLOUGH _—* 


Cowley, Oxford. 


Fer Sale, Crossley’s 
GAS ENGINE, 3% B.H.P., com 
DAVLES and METCALFE, 





on * Sy Type 
ete with water tanks 


—Apply, imited, Romiley. 396 6 


For Sale, High-class Modern 


SUCTION GAS FLANT, 
H.P. Six Cylinder ENGINE, GENERATOR and 
SWITCHBOARD complete. 
In perfect condition. Seen running by 


E. F, KEMPTON and CO., 
St. Saviour’s-road E., 
Leicester. P326 « 


Fer Sale, Hor. Two-Stage Air 


COMPRE#SSOR, 12in. steam x 6in. and 12in. a‘r ; 120 Ib. 
steain, 2001b. air pressure. Immediate delivery —WILLIAMS 
and SONS, 231, Rotherhithe New-road, London, S E. 405 o 


Fer Sale, Lathes, 1in., Llin., 
12in., screw-cutting, gap beds; RADLAL DRILLS, 4ft., 
6ft., 6ft. arms; CRAN cS POverhead, Hand) 3 and 7 tons, 
spans 32ft. and. 26ft.—GEORGE DIMMACK and co, 93, 
Hope-street, Glasgow. 6 


Fer Sale, New Hydraulic Frees, 


1500 ib. workin ak ype stroke Ift., table 2ft:x Ht. 8in., 





and 250 


appointment. 











steel cylinder, with 44 drawback 


ram 13in., inver' 
ram, fitted working cae and momentum valve.—J. STAN- 
NAH, Skin. Market-place, Bankside, 8.E. 486 G 





or Sale,-New~ Petrol-Paraftin 


DRIVEN AIR COMPRESSING SET, capacity 0 cubic 
feet, 80 1b. pressure, engine fitted with carburettor, suitable for 
running on either petro! or paraffin. Plant suitable for 
mounting on wheels for* portable ‘set if required.—F. W 
BRACKETY and CO., Ltd., Colchester. P33 6 


For Sale, New Two-throw Hy- 
DRAULIC GEARED BELT-DRIVEN PUMP, 2in 
lun a x 3in. stroke, for 1500 lb. working pressure. Also 
Pu P with lyin, plungers for 3000 lb. pressure. Also suitable 
AvCUMU LATOR for either pressure.—J. STANNAH, Skin 
Market-place, Bankside, S.E. 487 G 


= 
Fer Sale, New 10-Ton (3 Motor) 
OVERHEAD ELECTRIC CRANE for 220 volt., con- 
tinuous current—Apply, CHIEF OFFICER OF STORES, 
The Gas Light and Coke Co., Horseferry-road, London, a», 











Immediate Sale, Two 40 


or 

Fe 4.P. and one 75 H.P. GAS ENGLNES, with Suction 

Produces Plants complete.—Apply, Box No, 974, c.o. Messrs. 
White and Son, Genl, ‘Advng: Agents, 33, Fleet-street, 

ple Ran E.C 408 a 


Fer Sale, Une Belliss Engine, 


10gin. ait cylinders, with 70 K.W. single phase, 50 








cycles, 200% volts, alternator,—THOMAS JOHNSON, Prescott- 
street, Wi igan, 17146 


HOLLOW STEEL SHAFTING. 


Fe Sale, New 


SHAFTS. 
55ft. xX Min. dia. x 7hin. bo 
53ft. x Mie. 24 0-H... 
2ift. 6in. x llin. ,, xX Tin, 
40ft. x lin. ,, xX Llin. ‘ 
S4ft. i Te. XA 


THE FORTH SHIPBREAKING COY., 


118, Queen-street, Glasgow. 


Hollow Steel 


re. 


Ltd., 
507 « 





Fs Sale, One Craven 


Radial 


DRILLING Mac HINE, with 7ft. 6in, arm, single- 


spindle 
[ARSHA 


in., admits 
4L, SONS, 


Apply 


5ft., in good condition.— 
and ©O., Ltd., Engineers, 
366 a 





Fer Sale, 


One Powerful Lathe 


by Campbells and Hunter, triple geared, 28in. centres ; 
bed 20ft. long ; Ma! swing 40in. over saddle and 12ft. in gap, 


extending gap by rack. 
6, wi. owerftil SLOTTING MACHINE, 


“One SLOTTING MACHINE, by Harvey, 
One Powerful SHAPING MACHINE, léin. st 
_One BORING and FACING LATHE, with 


and CO., 40, St. Enoch-square, Glasgow. 


20in. stroke, 


llin. stroke. 


roke. 
Xin. Chuck, 


“476 





5ft_2in. diameter. 

DEL 

’ 

Fer Sale, 

complete with fly-wheels and one belt pulley, 
air pressure starter and spare gear. 
Apply to W. H. ALLEN, SON and CO., 
neering Works, Bedford, for particulars. 


Ltd., 


One Ruston- Proctor 


45 B.H.P. OIL ENGINE, 200 revolutions per minute, 


water vessels, 


Engine practically new.— 


Queen's Engi- 
499 6 





or Sale, One 


150 K. W. 2500 R 
GENERATING SET, 


complete 


Second-hand 


P.M. 250 v. D.C direct-coupled TURBO 
with Surface Condensing 


Plant, including Electrically-driven, Air-circulating, and Hot 





Well Pumps. Steam pressure 200 lb. 100 degs. F. superheat.— 

Constructed throughout by W. H. ALLEN, SON an be 

Ltd., Queen’s Bngineering Works, Bedford, to whom apply 

for price and other particulars. aes 

~ 
or Sale or Hire, Electric 
M m 6 to 300 i.P.; PORT. 

ENGINES, from8 to 40 N.H.P.; STEAM BOILERS, CRANES, 
UM MACHINE TOOLS of every XE tion ; reasonable 
terms, immediate delivery.—J. T. WILL S and SONS, 37, 

Queen Victoria-street, London, E.C. Te City 3938. @ 





or Sale, Second-hand Machine 


TOOLS :— 
Double-end. PUNCH. and SHEARING MAC 
plate, 4in. angle croppers, engine-driven. 

Sin ¥ie Ditto for on 
co. RON SAWI ACHINE for two 
Sft. ty 4ft. 6in. RADIAL DRILLS, with 2in. 
2Cwt. STEAM HAMMER, by Cochrane. 
4in. PLPE-SCREWING MACHINE for hand 

Address price and pagtigsare to 407, Engin 


HINE for lin. 


nate, 3in. croppers, belt-driven. 


saws. 
spindles. 


eer Office, 35, 
6 





Norfolk-street, Strand, W 
Kor Sale, ‘Theodolites, 
paawig g INSTRUMENTS, SECON 
"tans Grays nn-road). 


Fer Sale, Levels, 


‘D-HAND. 
born, W.C. 


beavis RKSON'S, Se MENTS, SECOND-HAN D 


opposite Gray’s pings -rond). 





Fer Sale, "Tises Lattice Girders, 


each 52ft. 10in. long by 4ft. 4in. deep. 

One SINGLE-WEB GIRDER, 29ft. 6in. 
l6in., with two plates top and two plates bottom 
Three COMPOUND GIRDERS, each 20ft 


lon, 


26in. wide by 13in. deep, composed of two lin. 


and cover plates. 
Two SINGLE-WEB GIRDERS, Séft. long by 
One Ditto, 29ft. 6in. long by 3ft. 3in. deep 
One Ditto, 21ft. 6in. long by 3ft. lin. deep. 
Six Ornamental CAST IRON COLUMNS, e 
by 7in. diameter. 


g by 17in. by 
H 

3in. long by 
by 6in. joists 


3ft. 4in. deep. 


ach 12ft. high 


Thirty Tons of ROLLED JOISTS, all lengths and sections. 


Four BELT-DRIVEN FRICTION HOISTS, 
capacity. 


about 10 cwt:. 


Write for Complete Catalogue of Boilers, Engines, Tanks, & 


GEO. COHEN, SONS AND CO., 


600, Commercial-road, London, E. 


2012 « 





For Sale, Time Recorder (Dey) 


for 150 reset as new, guarentest, Ph goes model. 
00, Fleet-street Bla 


offers ?—Box 260, Smith’s Age ney, Ltd 


What 





Fer Sale, Twin Screw Dredger, 


built 1896, weity 600 tons. In 
dition. cae! ERRINGT ‘ON’S, Collingwood- 


first-class con- 
-street, New- 


6 





castle-on 
Vert. 


F or Sale, 


High-pressure PUMP, by 
lungers; direct engine driven oe 
Yrumediate delivery. eILLIA MS, 231, Roth 
road, London, S. 


- Three-throw 


Ragwerd- Tyler ler ; 


7$in. g.m 
r hour 
orhi he New 
404 o 





For Sale, 


Diesel OIL ENGINE, 12in. ES wey os fly-wh 
livery —WILL TAMS 


with accessories ; seen fixed ; immediate de 
and SONS, 231, Rotherhithe New-road, London, 


40 H.P. Vertical 


eel in halv 
S.E. 66 





or Sale, 54 Crossley Gas Engine, 


54.017, 
National GAS NGINE.* tte: 
Plant ; 5-Ton Wallis and Steevens STEA 
Portable HAND CRANE, by Smith, 
STEAM ENGINE, cyl. 11gin. ‘dia. by 22in. rt: 
with Condenser and Proell governor.—STA 
NEERING CO., Bath. 


with BR pons 
t No 

ype, an ys 
Rodney ; 


poe’ Suction 

a5. 7-Ton 

‘angye 

ke. and fi fitted 
NLEY sal 
6 





.) Ohnson and lp 


RICAL AND 
RTO ANP TMERA 
orks: CHARLTO 


Limited, 


peor pees, 


of Machin ; &e., for com slots eqaipment of Cable 
i electric Light Appar ja ofall Kinds 


Makers 
Tactories and Vessels. ht Apparat 


Arc Lamps. Electric Transmission of Power Plant. 





Hish-el -class Lancashire Boilers. 


30ft. x 8ft. dia. for 160 lb. 
30ft. x 8ft. 6in. oo: |e 
Wit. oft. 100 Ib. and 80 Ib. 
30ft. x 7ft. 6in. et 100 Ib. 
28ft. x 8ft. » 100)b. 
28ft. 7ft. - 100 Ib 


Many others, various sizes and pressures, 


Inquiries solicited. 
RATCLIFFE and SONS, Hawarden Ironworks, Chester. 


6 





ew Creosoted Sleepers.—F or 


SALE, 9ft. x 9in. x 44in, SLEEP: in 
eee tate number and place for deliv 
704 Engineer Office, 33, Norfolk-street Strand. 


small or large 
Address, 
C.. 17046 





Ship pyard Plant. 


FOR SALE, — Set PLATE BENDING ROLLS, 


12ft. 6in. long, belt-dri 
One Powerful Hand- ‘power 
BENDING MACHINE, roll] 


ne meg eg | ve KEEL PLATE 
t. long x loin. diameter. 


RIDDEL and CO., 40, St. Enoch-square, Glasgow. 518 6 





{ale or Hire » :—Kight Loco. 
TYPE BOILE: red pressures 80:b, to 1601b. 

10 STEAM WIN ‘éin, an ps cyl, 10in. stroke; 
WA EATER ; AIK 


16 DUrLEx PUMPS ; FEED 


ree 
SHAFTS; GEARING ; roLLeys 


fe . 
PUMPING ENGINES; DEEP-WELL 


RECELY. ERS 
VERTICAL STEAM 
PUM 


BORE- 


PUMPS ; W.I. and STEEL TUBES; WELL-BORING 


TOOLS, &. 
POTTER AND CoO., 


Engineers, 


A.C, 





Sp 349 


Lant-street, Borough, 8,E, 


achine’ Tools. 
FOR SAL ‘12in. ; 
by Buck KE, one'l2in. stroke SHAPING MA‘ AIXE, 
One 6ft. Plate Rage PLANING MACHINE, by Craig ang 


One CDETING OF? MACHIBR. 
One SLOTTING M NE. 
Two Vertical DAIL NG “MACHINES. 


One No. 
RIDDEL and CO,, 40, 8t. Enoch-square, Glasgow. 446 6 


R. H. Longbotham and Co., Ld., 
EFIELD, 





HAVES FOR SALE: 
MORTAR MILL, underdriv en; 6ft. dia. pan 
’ engine 7in. ey! Is. dia. by 12in. stroke / 
THREE 1 "HEADGEAR PULLEYS, with 
shafts and pedestals. 164 





Steam Boilers, All ‘I'ypes and 


Som, avertoal, Fag Cornish, Launch, Field-tubes. 
water Heaters, — THE 
GRANTHAM BOILER & CRANK CoO., Ltd. Grantham 


T°... be | Bold, New Dredger 


pg depth 16 metres ; bucket capacity 
. de GROOT, Grovte Markt, c 483, 
460 





600 lit 


res.— 
Gorinchem, Nederlands. 
htt. 6in. Arn ‘Radial Drilling 
MACHINE, red motion and balanced action 8 


orindle, by 8 and C 
PLA SING WACHiiNe, on 8ft. bed, by Geo. Richards 


road hea’ 
UBL LE-GEARED SCREWING MACHINE, by Dr 
Lawson in. hollow s indle, bed 8ft. long. 
Two ELECTRIC Li , Pft. 6in. gauge, capacity 30-35 tons 
on the love) a ; $ alle per be hour, motors 500-600 volts. 
AUTO. Hi ENGI by Robey and Co., with cy! 
diam. by 2ft. 7 ’ stroke 
B.H.P. National Electric sLight Type GAS ENGINE and 
8U ay ok PLANT. 
25 B.H.P. DIESEL ven ENGINE and GENERATO|, (0 
a 180 a gute, 250 re 
K.W. GEN ERATING SET, two-crank high-pressure 
Bgines directco led to Generator, 500 volts, 500 revs 
K. GENE ATING SEP, twocrank high-pre-sur 
Engines, direct-coupled to Generator, 230 volts, 520 revs 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
HOS. W. WARD, LTD., ALBION WORKS 
Tel. : “ Forward, Sheffield.” Sp! 4101 SHEFFIEL) 


11 # H.P. Motor, 


450 volts, 650 r-p.m., with Pulley, 
Quite new. —Addrss, 489, Engineer Office, 3, 
Strand, W.C. 


135 B.H.P. Coupled “T” Type 


GAS ENGINE and Suction Plant, by Tangye 
Ltd., ent ne gp variable admission governors and latest 
mprovementa ; 4 sacticeliy new; for immediate delivery.— 
HaRRY DAM CO., Ltd., Staines, 1M3 u 


pry Cc ‘eaning Materials.— We 
are open to 
PURCHASE — QUANTITIES 
ol 


DIRTY CLEANING MATERIALS, 
such as 
SPONGE CLOTHS AND WIPERS. 
Write : 


HILL, RHODES utd IUERROM, ae... 





and Ga 
and 


20in, 





Series Wound, 
by E.C.C., for SALE. 
Norfolk- street, 

489g 





71 





anted to Manutacture, S a 
MACHINERY or ENGINEERS’ APP: —. 
Up it for either heavy or medium 


to-date machine 
Per | ~T and ee tern shops.— iN and SOHNSON, 
inton. 2005 1 


(thains, Smal] Sizes Elec trically 


Welded, suitable for mines, J etiog, Ue blocks, and general 











qagineering, purposes, TTINGS, including 
ines, HH ook, Stivels, Shackles, Pulley Blocks, &. Reliable 

i. eries, and keen prices, —STRINGERS 
(Cradley doth) i Ltd., Cradley Heath. 4431 
Begsner. sw rought ron Kulleys, 

2¢ 
in the market ck a de! ven 
icneted pric iy cotalnag alt for tm ae 
wer 
207 SONS. Limited, Bughecrs B Batley, Yorkshire. 





ennett and Sayer, Engineer 


Derby, 
UNDERTAKE my MANUFACTURE a MACHINE ee 
ACHINE W ~ 





Balagrip Preserves Belata Belts 


‘D reeves SLIPPING. 
apy nted. 304 
Sole Manufacturers, STERNS., Ltd., 16, Finsbury. “square, E c 





[sp ecting Engineers, Estab- 
a over 20 years in Midlands, og qualified staff, 
can UNDERTAKE TESTING and SUPERVISION, Electrical 


Plant, Structural Work, Bridgework, Rolling Stock, Machinery, 
he— Address, P28, Engineer Office, 35, Norfolk-street, paren a, 


Substitute for Soda Ash for 


WATER SOFTENING, Quantities available.—Address, 
140, Engineer Office, 33, Norfolk-street, Strand, W.C. 140 1 


The WELOLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ Weldless, Birmingham.” 
Tube B 





Makers of WELDLESS STEEL TUBES or Water 
Boilers, Locomotive Boilers, Superheaters, Shafting 
Hydraulic Work, Boring Rods, &. 


. TRADE (@ELOLESS) MARK. 


PEEBLES 
ELECTRICAL MACHINERY 


See our Illustrated 
Advt. last week. 


4147 








Bruce Peebles & Co., Ltd. 


Engineers, Edinburgh. 


BLINDS for FACTORIES 


ENORMOUS STOCK OF MATERIAL 
SUITABLE FOR BLINDS TO MEET 
the REGULATIONS. ORDERS CARRIED 
OUT WITH UTMOST EXPEDITION. 


MAPLE & CO., LTD. 


Tottenham Court Road, LONDON, va 522 } 














DIAMOND OF 
SYSTEM LUBEXCATIN, 


CALYPSOL 


Economic and perfect method. 
Write yor illustrated catalogue. 


DIAMOND LUBRICATING CO., LTD., 


N66 











E.D. Bute St., WEASTE, MANCHESTER. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 


MENT OF VEGETABLE OILS. 
No. IIL.* 


PREPARATORY MACHINERY. 
From the engineering point of view the machinery 











do not entail the use of any preparatory machines 
of the first division. On the other hand, cotton seed 
frequently, and palm kernels nearly always, require 


the use of machines of all three kinds. The | 
‘| machines of the first division are in general of a 


specialised nature, that is to say, they are in most 


division do not vary with the nature of the seed being 
dealt with, for by the time the seed reaches them 
it has lost all its outstanding original physical features, 
and whatever it was to begin with is now in the form 
of more or less fine meal. 

We now pass to a description of the more or less 
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Fig. 1—COCOA-NUT SPLITTING MACHINE—ROSE, DOWNS AND THOMPSON 


and plant used in the production of vegetable oils may | 
conveniently be: divided into four classes. First we 
have what may be called the preparatory machinery, 
the plant, that is to say, which deals with the seeds, 
nuts or fruit as received from the growers, and reduces 
them to a form suitable for treatment in the subse- 
quent oil recovery processes. Next we have the 
presses wherein the material so prepared is crushed. 


Thirdly, there is the plant employed when the oil | 


is extracted by chemical solvents, either as an alter- 
native to crushing or as supplementary thereto. 
Fourthly, there is the plant employed to refine the 
oil. To these four classes of oil mill machinery and 
plant a fifth has to be added. This is not so much 
concerned with the production of the oil as with the 
production and treatment of the cake. 


Of the machinery in the preparatory class it may | 
be said that there are three distinct divisions. In | 


the first of these we have the machines and appliances 


used in the separation of the oil bearing portion of | 


the natural product from the non-oil bearing portions, 
or from secondary oil bearing portions which it is 
desired to treat apart from the first. 
thus separated have in general to be prepared for the 
presses by crushing, shredding, and otherwise reducing 


them to a meal of sufficient fineness to present the | 
minute oil vesicles in the best form to the action of | 
The machines thus employed form the | 
second of our three divisions. The third division | 
embraces machines and appliances concerned with | 


the press. 


the manipulation of the meal just before it goes 
into the press. 


within thé press. It will be understood, of course, 
that. this is a general outline only, and that all oil- 
hearing vegetable products do not necessarily require 
the whole run of the appliances thus indicated. 
Thus linseed, rape seed, and similar small seeds 





< No. I. ‘nmedeied Vileniay 16th. 


The portions | 


These manipulations include the | 
heating of the meal to a suitable temperature and | 
its rough moulding into slabs or cakes for insertion | 


cases each designed to deal with one particular class | 


of seed. The machines of the second division are 





specialised preparatory machinery in use or designed 
for the treatment of certain important oil-bearing 
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4 very similar among themselves whatever the seed or 
|nut being treated. The machines of the third 


Fig. 2--MAGNETIC SEPARATOR FOR COPRA, ETC.-ROSE, DOWNS AND THOMPSON 


substances. Before doing so we desire to make two 
general remarks- which may avoid oceasion for 
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misunderstanding. In the first place certain of the | 


machines described below are suitable for treating | sheet metal hopper is*fixed over the knives. 
substances other than that mentioned in the heading | | knives pass through openings in the sides of this | machinery 


under which they appear. Secondly, the fact that | 
any given machine is mentioned as being made by | 


A more or less conical | paid by weight, and on occasion do not scruple to 


oF , ; ; 
| 25 revolutions per minute. 
The | turn a dishonest penny. Many breakdowns of 
| 
have been caused by the undetected 


presence of such foreign matter in the material 
| treated, particularly so in the case of mills handling 
| copra, and other substances which as part of the 
| preparatory process have to be ground. To remove 


| hopper. Three bent plates or knees are attached | 
to the inside of the hopper to act as guides for the 











| the objectionable substances resort is commonly 
| made to hand picking the material before anything 
| else is done to it. This process is slow and morio- 
| tonous, so that it is not surprising that modern 
| practice should call for some mechanical means of 
performing the operation. 

An appliance of this nature, a magnetic separator, 
| made by Rose, Downs and Thompson, Limited, is illus 
| trated in Fig. 2. ‘The material to be treated is delivered 
/on to a sloping sheet metal tray supported on four 
| flexible spring rods A and{rapidly vibrated by means 
| of a connecting-rod B, and short-throw crank shaft C. 
The shaking action of this tray distributes.the material 
prrecmapsng and further causes the heavy iron ingre- 

dients to sink by gravity to the bottom of the batch. 
| Seebibianee the tray can be made in the form of a 








Fig. 3—PRELIMINARY BREAKING MACHINE—MANLOVE, ALLIOTT 


such and such a firm does not necessarily mean that 
it is made only by that firm. 


PREPARATORY MACHINERY FOR COPRA. 

The cocoa-nuts as gathered have first to be 
split open. The split nuts are then set in the 
sun, placed in a kiln, often of rude construction or, 
as isjnow becoming the. practice, deposited in a 
lightly built galvanised iron house beneath the floor 
of which steam-heating pipes are disposed. In either 
of these ways the moisture contained in the flesh of 
the nut, amounting to about half the original weight 
of the flesh, is driven off and the flesh itself becomes 
loosened from the shell. The dried flesh—copra—is 
then exported. Great care is necessary in carrying 
eut the drying process, for the material can readily be 
spoilt by attempting to drive off the moisture too 
rapidly, with the result that the flesh is discoloured 
and the oil recovered from it is difficult to refine. 
On the other hand, the natural moisture in the flesh 
must not be allowed to remain unduly long in contact 
with the oil in the flesh after the nuts have been split. 
If this is permitted the water will hydrolise the oil, 
that is to say, it will enter into chemical combination 
with it and split it up into two elements, namely, 
glycerine and free fatty acid. 

The splitting of the nuts was, and still is, frequently 
performed simply with a hammer. More scientific 
means are now, however, being introduced. In 
Fig. 1 we give the general arrangement of a ma- 
chine for the purpose made by Rose, Downs and 
Thompson, Limited, of Hull. This machine deals 
with nuts as gathered, that is to say, it treats them 
with their outer husks still on. By means of three 
circular knives having saw-like teeth, and spaced at 
120 deg. apart, it cuts through husk, shell, and kernle 
and divides the whole into three parts. The knives 








Fig. 4—SHREDDING AND CRUSHING ROLLS FOR COPRA, ETC.—A. F. CRAIG 


are mounted on three shafts forming a triangle in 
plan, and geared together by bevel wheels. One 
of the knife shafts is driven by spur wheel and pinion 
from a belt-driven countershaft carrying a fly-wheel. 
The knives are lft. 5in. in diameter, and run at about 








screen, when it will serve the additional purpose of 
| separating any fine impurities, sand, chips, and so on 
| from the oil-bearing substance. The material leaving 
| the tray falls on to a power-driven magnetic barrel D, 
provided with several rows of studs, each row being 
| mounted on a separate commutator section of the 
The non-magnetic material is carried round 


nuts and lead them to the centre of the hopper. | 
There they are caught by the knives and are cut and 
carried downwards to fall on to the base plate of the | barrel. 























machine. About 2 horse-power is required to drive | the barrel and drops off at the front into a suitable 
this machine. Its output may be returned at| hopper. The iron intruders are carried round to the 
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Fig. 5—SHREDDING AND CRUSHING ROLLS—CRAIG 


back until they reach a point at which the section of the 
barrel to which they are adhering is automatically 
demagnetised for a moment to permit them to drop 
off. The size of machine illustrated has an output 
of from 1 to 1} tons per hour. It is driven from the 
small pulley at the end of the shaker crank shaft, 
which shaft is rotated at 300 revolutions per minute. 
About a horse-power is absorbed in driving the 
machine. The current required for the magnetic 
barrel is 7 ampéres at 40 volts, and can be conveniently 
supplied by a small belt-driven dynamo provided for 
the purpose. 
MACHINES FOR REDUCING COPRA, &c. 

The reduction of copra as imported to the form of 
| meal for the press requires special consideration. The 
| copra is generally received in pieces of such a size 

that it has to be reduced in three, four, or even five 
| separate stages. Usually these reductions are effected 
by means of rolls. For the first reduction, however, 
rolls may be dispensed with and a_ preliminary 
| breaking machine, Fig. 3, as made by Manlove, 
| Alliott and Co., Limited, of Nottingham, used in their 
place. This machine is claiméd to be considerably 
| cheaper than rolls both in first cost and in main- 
tenance, and to run without attention so long as it 
is fed evenly. The casing of the machine is a cast 
iron barrel ribbed internally to prevent the copra 
rotating as a mass within it. The casing contains 
a power-driven segmental worm having a coarse 
pitch at the feed end and a finer pitch at the delivery 
end. At the latter end there is fitted a hardened 
| perforated steel plate through which the partially 
| broken copra is forced by the worm. A four-bladed 
knife revolves against the worm side of this plate 
and cuts the copra as it passes through the perfora- 
tions besides assisting its passage through these holes. 
The worm shaft is fitted with Hoffmann ball thrust 
bearings. The perforated plate can be readily 
changed and one with smaller holes substituted for 
it. This change permits of the machine being used 
| with equal facility for the breaking of palm kernels. 
The material as thus disintegrated is next reduced 
Lye lagiizeer | a step further by means of rolls which shred and crush 
| it. A set of rolls suitable for this purpose, as made 
| by A. F. Craig and Co., Limited, of Paisley, is 
illustrated in Figs. 4and 5. The example here repre- 
sented has two pairs of rolls, the upper pair of which 
is fluted longitudinally, the lower pair being plain. 
| 
| 


2000 nuts per hour. It will, in fact, split the nuts 
as fast as one man can feed them to it. 

The copra as received at the oil mill in this or some 
other country is in the form of lumps of considerable 
size. These have to be reduced to the form of ‘‘ meal *’ 
by various shreddings and grindings. Before doing 


so, however, it is necessary closely to examine the 
material for it is frequently found to contain an odd 
assortment of scrap iron, such as hammer heads, 
bolts, nuts, horseshoes, nails, &c. The native and | 
other gatherers of palm nuts, copra, and so on, are i 


The rolls, as is usual, are of chilled cast iron and are 
hydraulically pressed on to steel shafts. One roll 
in each pair runs in fixed bearings, the other running 
1 sliding bearings which are acted upon by relief 
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springs disposed within circular boxes on the frame | About 15 brake horse-power is consumed in driving 


sides. The force of these springs is adjustable to | 
give the required degree of pressure between the rolls. | 
In a common size of machine, one capable of dealing | 
with 15 ewt. of material per hour, the rolls are 48in. | 
long. The lower rolls are each 14in. in diameter, | 
and run at about 130 revolutions per minute. ‘The | 


upper rolls are of different diameters and rotate at | 


a set of rolls of the size mentioned in this paragraph. 

A set of rolls made by Manlove, Alliott and Co., 
Limited, for the same purpose as the above is repre- 
sented in Fig. 6. In this case there are three pairs 
of chilled cast iron rolls. All six are of the same size, 
each being 15in. in diameter and 36in. long. The 
two top pairs are spirally fluted and are driven from 
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Fig. 6—ROLLS FOR FURTHER REDUCTION OF COPRA—MANLOVE, ALLIOTT 


The larger roll is 16in. in diameter, 
and runs at about 110 revolutions per minute, the 
smaller roll being 12in., and running at about 47 
revolutions. The peripheral speed of the larger roll 
is thus about thrée times that of the smaller. As a 
result, the partially reduced material falling from the 
hopper between the top rolls is shredded by the 
fluted surfaces. Falling between the plain lower 


different speeds. 
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Fig. 7—FINAL REDUCTION ROLLS—MANLOVE, ALLIOTT 


| 
rolls it is still farther reduced by a crushing action. | 
Each of the four rolls is provided with a scraper | 
working against its lower portion. The feed hopper 
consists of a trough formed over the smaller of the 
two top rolls. At the front a fixed plate extends 
from it to the surface of the roll. At the back a 
hinged plate, adjustable by means of one or two 
screws and hand wheels, permits the quantity of 





material passing out of the hopper to be regulated. | sizes to treat from 12 to 20 cwt. of material per hour, | 


the belt pulley at the right-hand end of the machine 
through double helical gearing. The two rolls 


so that the action is a shredding and grinding one. 
The two lower rolls are plain and are separately 
driven at equal speeds by the belt pulley at the left- 
hand end of the machine. The material at this point 


B 





in 
| each of these upper pairs rotate at different speeds | 





and in their driving consume from 8 to 10 brake 
horse-power. 

The final reduction of the material to meal of the 
proper degree of fineness is carried out in powerful 
rolls, of which an example made by Messrs. Manlove, 
Alliott is illustrated in Fig. 7. The action required 
is one of rolling not of grinding. The five rolls in 
the machine illustrated are stacked vertically, and 
are driven positively by means of a double helical 
gear-wheel at each end of each roll. The rolls rotate 
at equal speeds and are either plain or lightly fluted, 
both styles being often found in the same machine 
at once. The material leaving the hopper at the 
| top is guided in a sinuous course through the rolls 
by means of four inclined plates let into the machine 
framework on alternate sides of the rolls. . The lowest 
| roll spindle carries. two fast and two loose pulleys. 
| A simple belt shifter is provided which permits of the 
| two belts being moved simultaneously. This avoids 
|the risk otherwise present of causing damage by 

transmitting the drive entirely through the gearing 
| at one end of the rolls. The output of these rolls 
| varies from 10 to 20 ewt. per hour. 





PREPARATORY TREATMENT OF LINSEED, &c, 


Linseed, rape seed, and similar small seeds require 
very little special preparation for pressing. Beyond 
screening to remove foreign matter such seeds have 
|only to be crushed between rolls to convert them 
| to meal suitable for pressing. 

An appliance for screening linseed and similar 
| seeds, made by Rose, Downs and Thompson, Limited, 
of Hull, is illustrated in Fig. 8. This machine consists 
of a cast iron casing containing a slowly rotating 
| cylindrical screen into the interior of which the seed 
| is delivered. Inside the screen is a fast moving 
paddle which throws the seed against the interior 
surface of the screen. The seed is delivered to the 
machine at the orifice A, and is carried into the screen 


| by the action of a short worm fixed on the end of the 


paddle-shaft. The screening surface is formed of 


| perforated sheet steel and covers the screen framework 


from the line B B to the line CC. The screened seed 
falling through the perforations collects within the 
vee-sectioned hopper formed by the lower walls of 
the main casing and is carried by a rotating worm 


| either to the outlet D or the outlet E, according to the 


formation given to the worm. The tailings fail to 
pass through the perforations of the screen and are 
delivered through the gap left beyond the line C C 
to an orifice F divided from the orifice E by a partition. 
The machine is driven from the right-hand end of 
| the paddle shaft. The discharging worm is driven 
by belt from the left-hand end of the paddle shaft and 
| itself drives the cylindrical screen by chain and 
sprocket wheels. The machine illustrated has an 
output of 28 to 30 cwt. per hour and requires about 
3 brake horse-power to drive it. The paddle shaft 
runs at 100 revolutions per minute, the screen at 12, 
and the discharging worm at about 42. 

On occasion a screen of this type is required to deal 
with seeds or other such material of varying size, 
and to separate a batch into two portions besides 
| the tailings. For instance, the left-hand half of the 
| screened surface may be perforated sin. mesh, and 
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Fig. 8—SCREENING MACHINE FOR 


is rolled rather than ground. As before, the rolls 
are fitted with scrapers. The feed hopper is provided 
with an adjustable shutter and a power-driven feed 
roll which ensures the material being delivered evenly 
along the length of the rolls, an important item in 
successful working. These rolls are made in various 


LINSEED, ETC.—ROSE, DOWNS AND THOMPSON 


the right-hand portion jin. The hopper is then 
divided by a partition such as at G, and the dis- 
| charging worm is made in two corresponding portions, 
| one right, the other left-handed. In this way the 
finer sized seeds are delivered through the orifice D, 
the coarser at E, and the tailings at F. 

A set of rolls suitable for crushing linseed, &c., 
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made by Manlove, Alliott and Co., Limited, of Notting- 
ham, is illustrated in Fig. 9. The rolls are five in 
number, measure l6in. in diameter by 42in. long, 
are stacked vertically and are quite plain on the sur- 
face. As usual,they are ground with great truth 
and are forced on to their shafts by hydraulic pressure, 
being thereafter keyed at both ends. The lowest 
roll is driven at both ends and is provided with two 
additional pulleys, from which belts are taken to 
similar sized pulleys, at. each end of the third and 
fifth rolls. The bearings for all the rolls except the 
lowest are free to slide vertically in their housings. 
Consequently the pressure exerted on the seed being 
reduced increases with each step in its descent from 
the hopper. The second and fourth rolls are driven 
simply by the friction between them and their 
neighbours. The consequent slip of these rolls is 

















Fig. 9—ROLLS FOR LINSEED, ETC.—MANLOVE, ALLIOTT 


relied upon to give the grinding action which, to a 
small extent, should accompany the crushing action 
of the machine. Means are provided whereby the 
two upper rolls may be held slightly raised so as to 
increase the feed. Additional means are also provided 
whereby if desired the dead weight of the rolls may 
be assisted by the action of tightening screws and 
springs. The capacity of the rolls illustrated is 
about 15 ewt. of seed per hour. 








BRITISH RAILWAYS IN 1916. 


bus 

Nor since we dealt with the figures for the year 
1913 have we reviewed the annual reports of the 
railway companies of the United Kingdom. Those 
for 1914 and 1915 did not afford the usual satisfaction 
to be found in their study, for the reason that the 
receipts as returned were not the actual receipts, but 
were adjusted so that the companies received, in 
accordance with the agreement arrived at ; in 
September, 1914, and as modified in February, 1915, 
the same net amounts asin 1913. By our undertaking 
a study of the figures for 1916, it must not be under- 
stood that any change has been made. We are led 
to do so by the hope that the present year may see 
the, termination or modification of the present 
relations between the railways and the State. A study 
of the financial results will also act as a reminder of 
the magnitude of the business done by our railways. 
During the present week many of us have, in connec- 
tion with the War Loan, been talking in hundreds of 
millions, and the noble sum raised, £700,000,000 of 
new money, provides us with a scale by which to 
measure the expenditure on our railways. Thus we 
find that last year the eleven principal companies 
consumed between an eighth and a ninth of that 
colossal sum. With a view further to impress upon 
our readers the vastness of the business done by the 
railway companies—points that must be considered, 
if the pre-war relations of railways to the State and to 
each other are to be disturbed—we have given in the 
review that appears elsewhere in this issue some of 
the varied items that are to be seen in the general 
balance sheet which concludes each report. Take the 
London and North-Western for example. We find 
that on December 3lst last that company had 
£564,005 in cash at the bankers and in hand, 
£2,538,337 invested in Government securities and 
£250,084 in other railway companies. The value of 
the stores and materials on hand was nearly three 
millions sterling. Traders owed £1,130,013, and the 
Postmaster-General, £71,365. In the company’s 
savings bank were £894,769, and £4,224,309 in the 
superannuation and provident funds, and in the 
general reserve fund, £1,100,000. 

As to the figures for receipts, expenditure and net 
receipts, we would say that the only actual figures 
are those that show the expenditure. Anomalous 





though it may sound, it-is the expenditure figures 





that determine what shall be shown for the gross and 
net receipts. -To understand this, we must remind 
our readers that the Government guarantees the 
companies the same net receipts that they had in 
1913. Two sets of figures are therefore known—the 
actual expenditure for the year, and the net receipts 
in 1913. From the latter is deducted the 25 per cent. 
of the first war bonus—taken, we are told, by the 
deputy-chairman of the Furness Railway, as 64 per 
cent. of the net receipts—and the remainder, added 
to the actual expenditure, becomes the amount of 
receipts shown in the report. But whilst the sum 
shown for receipts is thus a fictitious one, the amount 
given as net receipts is the actual sum provided by 
the Government for distribution. The term “ actual 
sum” is open to modification, as it is more or less an 
estimate, provisionally agreed to by accountants 
representing the Government and representing the 
companies. With such vast business transactions as 
pass between the two parties, financial disputes must 
continually arise. Whilst the administration of the 
railways is left to a large degree to the companies 
themselves, every pound is more or less scrutinised 
by the Treasury, which may, for instance, query the 
necessity for an item of expenditure. As it is quite 
out of the question to dispose of all these matters by 
the end of the year, the amount shown as received from 
the Government is an agreed provisional sum. No 
other course is possible, nor could any other.method 
have been adopted so satisfactorily for arriving at 
the amount due to the companies for distribution 
among the proprietors, for payment of fixed 
charges, &c. But in one particular it is unfortunate, 
i.e., the receipts do not show the business the 
companies are doing. That the amount shown is 
altogether out of proportion to the amount of traffic 
carried was revealed at the Midland Railway Com- 
pany’s annual meeting on the 15th inst. The 
chairman told the shareholders on that occasion 
that there was an increase of £113,000 in the 
passenger receipts for 1916 over those of 1913, and of 
£651,000 in the goods receipts. But when we compare 
the report for last year with that for 1913, we find 
that the net receipts are £134,323 lower. Another 
company that furnishes further proof of this anomaly 
is the Furness. The deputy chairman, speaking on 
Friday last, said that the company carried about 
5,000,000 tons last year. We find that in. 1913 it 
carried about 3,400,000 tons, and yet the net receipts 
for 1916 are about £3000 lower than in 1913. 


Some idea of the greater cost of working the rail- 
ways may be judged from the fact that the eleven com- 
panies, the reports of which are reviewed in this issue 
have inereased their total expenditure from 
£68,151,597 in 1913 to £78,764,613 last year. This 
increase is mainly accounted for by the greater cost 
of coal, material and labour. The last item covers 
the war bonus, which was until September last 5s. 
per week to men and 2s. 6d. to boys, but is now 
double those sums. The point may be raised that, 
owing to scarcity of labour and material, and to the 
companies being engaged on other work, léss money 
is being spent on the repairs and renewal of the track, 
locomotives, rolling stock, &c., and that therefore the 
expenditure should be lower. This is so, but any 
amount so saved has been added to the expenditure 
and placed to reserve. More remains to be said on 
this subject, and we shall revert to it in a moment, 
after we have disposed of the net receipts. These, 
we would say, were, for the eleven principal com- 
panies, £35,835,631 for the year 1913. When the 
financial arrangement was come to between the 
Government and the companies in September, 1914, 
there was a proviso that should the net receipts for 
the first half of 1914 be lower than those for the first 
half of 1913 there should be a corresponding reduction 
in the amount to be paid by the Government for the 
year 1914. This caused the net receipts for the 
eleven companies for that year to be £35,008,286. 
In February, 1915, this proviso was withdrawn on 
condition that the companies paid 25 per cent. of the 
war bonus to the staff. This gave better results for 
the companies, and the eleven railways referred to 

their net receipts increased to £35,113,581. In 
September last a further bonus was given, but thé 
companies no more than the 25 per cent. of the 
original sum. For 1916 the net receipts of the eleven 
companies totalled £35,273,777, an increase which is 
principally due to a concession made by the Govern- 
ment during the year. 

There have, in fact, been two concessions, both, 
however, long overdue. Taking first the one that has 
contributed to an increase in the amount of the net 
receipts. We would again refer to the agreement to 
pay net receipts as in 1913. Since that date most of 
the companies have brought capital works, such as 
new lines, widenings, &c., into use which are earning 
additional money—additional for the State, of course, 
and not for the companies. But whilst the State has 
had the benefit of the moneys so earned the companies 
have had to pay the interest on the capital. This, 
however, the Government is now refunding, by paying 
interest on works brought into use since 1912, and it 
is the payment of the interest that accounts for the 
increase in the net receipts of 1916 over 1915. As, 
however, the eleven companies already referred to had 
their total capital increased by over fifteen millions 
sterling in the two years 1914 and 1915, and the total 
increases in their net receipts for 1916 over 1915 is only 
£16,000, it follows that the question cannot have been 





disposed of, and that further such sums may be ex- 
pected. The other concession relates to the vexed 
question of arrears of maintenance and renewal. 
As has already been said, owing to scarcity of labour 
and material, and to the companies’ shops and men 
being engaged on other work, maintenance and re- 
newals have got into arrear, and, sooner or later, 
must be overtaken. By the time that moment 
arrives labour and material will be dearer than they 
would have been had the work been taken in hand 
at the usual time. Provision to meet this need has, 
in fact, been made by the reserves already indicated, 
but more has been sought from the Government, and 
in the reports now appearing large sums are entered 
in the general balance sheet for railway depreciation. 
The total increase -under this head during the past 
year is £7,400,875 for the eleven principal companies, 
the Great Western getting £1,676,912; Midland, 
£1,387,858 ; North-Eastern, £1,324,850; and London 
and North-Western, £867,746. The report of the 
last named company says that further claims are still 
outstanding. It may, in conclusion, be remarked 
that the present reports are very much emasculated, 
even when compared with those for 1914 and 1915. 
No details are given as to the capital expended during 
the year, and of the proposed future capital expen- 
diture, whilst all the statistical tables are omitted. 
This is commendable economy, as it saves clerical 
labour, paper, printing and postage. 








WATERWORKS IN SOUTH AFRICA. 


H.M. Trape Commissioner in South Africa has forwarded 
to the Board of Trade Journal extracts from the local 
Press, from which the following notes respecting proposed 
water and irrigation works in South Africa are taken :—- 
A Board of Engineers, appointed by the Cape Town City 
Council, has made a report on the augmentation of the 
water supply of the city to the following effect : In order 
to obtain an addition to the city’s water supply as early 
as possible, the Board recommend the enlargement of the 
Muizenberg reservoir. This measure is only designed to 
afford an increase in the present supply until a larger 
work can be completed. It is estimated that by the enlarge- 
ment the storage capacity of the reservoir would be in- 
creased from 20,000,000 to 200,000,000 gallons ; the cost 
of the work would be £205,000. In addition to this 
makeshift proposal, however, the Board recommends the 
carrying out of a larger work, known as the Wemmer 
Hock scheme. The cost of this scheme is estimated at 
£600,000, and, when the piping is completed, it is believed 
that Cape Town will have a water supply, even during 
the very driest season, of 7,000,000 gallons per day, as 
compared with about 5,000,000 at present. 

The East London City Council has resolved to ask 
the ratepayers’ consent to a scheme for the augmentation 
of the water supply of that city. It is proposed to dupli- 
cate the present pumping plant, which pumps water from 
the Buffalo River a few miles away, and to construct a 
storage reservoir in such a position that the water can 
gravitate to all parts of the city. The capacity of the 
storage reservoir is to be not less than 200,000,000 gallons. 
The construction of a@ water-borne sewerage scheme is 
also contemplated. The cost, including service reservoirs 
and other accessories, will be £102,000. 

The Sanday’s River Valley has been constituted an 
irrigation district under the Irrigation Act of the Union. 
The total area of the new district is 21,6754 morgen 
(1 morgen = 2.11 acres), and it embraces three irrigation 
schemes. It is stated that at least 20,000 morgen of rich 
agricultural land could be irrigated by the river. The 
idea is to construct conservation works higher up the 
river. About £500,000 has already been spent on irriga- 
tion works in the district, but development work has been 
hampered by lack of major conservation works. 











ALTERNATING STRESS EXPERIMENTS. 


WE give in what follows an abridgment of the paper 
read by Dr. William Mason, D.Sc., of the University of 
Liverpool, at the Institution of Mechanical Engineers, 
on Friday last. The paper dealt with Alternating Stress 
Experiments on Steel, and began with a description of a 
machine built for the purpose. The machine used in 
these experiments is illustrated in the paper to so small 
a scale that the details are followed with difficulty, and 
it may be sufficient to say that the specimens are held by 
squared ends in chucks which are supported in gimbals. 
They may be subjected to torsion or bending stresses or 
both. For the former aluminium levers are attached 
rigidly to the chucks. One lever is coupled to the 
mechanism of the machine and receives a slow reciprocating 
motion tending to rotate the specimen on an axial line. 
The end of the other lever rests between the ends of 
two helical springs which resist movement. These springs 
press against a fixed block of exactly the same width as 
the head of the lever, and not till the whole initial compres- 
sion in them has been balanced by the torque does 
further compression, with movement of the lever end, begin. 

Bending is effected by axial extended levers projecting 
from the chucks ; ‘‘ the bending movement given by them 
to the specimen is regulated by control springs in a manner 
similar to that already described for the torque.” 

In conducting a test the control springs are screwed up 
by a calibrated amount to give the required torque, and 
the amplitude of the twisting or bending lever is regulated 
until the end of the measuring louver, attached to the other 
end of the specimen, just takes up the initial load on the 
springs and no more. This adjustment is effected by 
observation of the line of light between the ends of the 
springs and the fixed block referred to above. According 
to the author it is not of importance that the movement 
should be measured with much accuracy, and at a very 
slow speed it is allowed to vary slightly in order to avoid 
the inconvenience of frequent readjustment. The springs, 
it may be mentioned, have a stiffness of 11 lb. per inch 
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compression, and hence a movement of one-hundredth of 
an inch more or less is of little consequence. 

The effect of the inertia of the measuring lever, made, 
it will be recalled, of aluminium, has been carefully 
estimated for a change of speed from 2 to 200 cycles per 
minute, and has been found to be only a little over 1 per 
cent. when the torque is 140 inch-lb., and the lift .005in. 
It is improbable that under any circumstances the error 
exceeded this amount. 

What has been said of the accuracy of measurement 
of torque applies to the bending tests. The friction in 
the only joint that mattered, a ball bearing, is so small 
as to be negligible. 

Apparatus for Measurement of Strains.—Torsional 
strains are measured by an arrangement of mirrors fixed 
to the specimen by bolts passing through the holes in the 
square ends. The specimen is held horizontally in the 
machine. A mirror Q,, whose plane is vertical, is secured 
to one end of the test-piece ; a second vertical mirror Q, 
is carried by an arm T, which is bolted to the other end. 
Q, and Q, face each other, and are about 2 cm. apart. 
Both are parallel to the axis of the test-piece. Ris a 
fixed mirror which is merely used for convenience of 
keeping the telescope and scale on the same side of the 
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machine. ‘The scale is 155 cm. from Q,. As the specimen 
is twisted, the mirrors Q, and Q, alter their relative 
inclination ; and the range of travel of the point P on the 
scale is proportional to the total angle of twist during a 
cycle of stress. A similar arrangement is used for bending 
deflection. 

Material Tested.—The material of the tests has been 
provided by the Complex Stress Distribution Committee 
of Section G of the British Association. It is a ‘‘ dead 
mild” steel of 0.12 per cent. carbon. The bars furnished 
to the author were téin. square. A direct tension test on a 
specimen turned to 0.623in. diameter for a gauge length 
of 4in. gave a yield point 14.6 tons per square inch, a 
maximum load 


ee of 23.5 tons per 


maximum stress = 
square inch, and an elongation of 35.5 per cent. taken 
on 4in. The torsion test on a solid bar turned to 0.372in. 
diameter gave a yield-point of 9.90 tons per square inch 
shear stress. 

The Torsion Tests.—The behaviour of the material under 
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Nore.—Points marked thus A observed in dead-weight tests, the intermediate 
runs being at 200 cycles per minute. 


Points marked thus x observed during runs at 200 cycles per minute. 


Fig. 2 


repetitions of cycles of torsion of equal maximum torque 
in either direction of twist may be explained by refer- 
ence to Fig. 2. The specimen was given a number 
of cycles at each of a series of low ranges of stress. Its 
elasticity was, so far as could be observed by the,apparatus 
for strain measurement, sensibly perfect until the range of 


stress was + 5.50 tons per square inch. At this stress 
the width of hysteresis loop and the range of twist showed 
slight increases; and at + 5.62 tons per square inch 
(calculated from the torque by the formula which assumes 
perfect elasticity) it was evident that an elastic limit for 
cyclic applications of this stress had been passed. The 
range of torque was then increased to give + 6.25 tons 
per square inch “calculated” (as above) stress; the 
range of twist now became greater very rapidly. After 
about 1} million cycles at this range of torque the range 
of twist had .appeared to attain a maximum value, and 
after a total of about 2} millions at this range of torque 
the piece cracked. These cycles at + 6.25 tons per square 
inch were imposed at the speed of 200 per minute and with- 
out stop or interruption of any kind. 

Experiments were carried out on both hollow and solid 
specimens, and many diagrams and tables are given of 
the results obtained. On them the author makes the 
following remarks. 

Discussion of Results.—Reference to observations will 
show that even at comparatively small ranges of stress 
there was a small width of hysteresis loop. The order of 
magnitude of this width, however, indicates elastic 
hysteresis only. The ranges of repeated stress at which 
elasticity began to be impaired were in the near proximity 
of + 5.50 tons per square inch in specimens A. 10, B. 22, 
and B. 31; and in A.7 about +5.75 tons per square inch 
of shear stress. In alternating bending the ranges of 
stress were very closely +11.0 tons per square inch of 
direct stress ; and thus the range of maximum shear stress 
was +5.50, the same, or very nearly the same, as for the 
alternating torsion. The agreement in these values 
suggests that shear stress was the prime cause of elastic 
failure in both alternating torsion and alternating bending, 
and that Guest's criterion of elastic failure holds for this 
steel. 

A common feature exhibited by all curves of range of 
strain plotted against cycles endured, is the rapid increase 
of the cyclic strain at the beginning of the application of 
cycles at a given range of torque or of bending moment 
(greater than that at which the elasticity remained 
unimpaired), and the subsequent much smaller rate 
of increase. In the case of solid specimens, or of 
tubular specimens with thick walls, such a shape 
of curve would be expected. For the real maximum 
stress induced by a given torque or bending moment will 
diminish as the cyclical non-elastic strain increases ; 
just as in the static experiments, the real maximum stress 
in beams or shafts under a given loading tends to diminish 
when the elastic limits are passed in the regions of great 
stress. The “ calculated” stresses marked on the graphs 
and given in the tables are the real stresses only when 
the steel is perfectly elastic ; and must be in excess of the 
real maximum stresses by an increasing amount as the 
cyclical non-elastic strain develops. 

With thin tubular test-pieces, this excess may still be 
fairly large. Thus in B. 27, the maximum stress calculated 
on the assumption of perfect elasticity is 85.3 T where T 
is the torque. Calculated on the assumption that the 
shear stress is uniform over the area of the tube; the stress 
is 80.3 T—a difference of 6 per cent. upon the former ; 
thus the real maximum stress of the last million cycles of 
B. 27 may have been only +5.75 tons per square inch 
instead of +6.10. Moreover, since time is required for 
equalisation of stress over the area of even one of the 
thin hollow specimens, it seems possible that the real 
maximum stresses at 200 per minute may be somewhat 
greater, on this account, than the real maximum stresses 
at 2 per minute. If this is so, the observed ranges of 
strain at 200 will be so much the greater, and the speed 
effect found herein so much the less than they would be 
for specimens in direct tension and compression. 

The rapid rate of increase of cyclical non-elastic strain 
when a test is commenced, or when a given stress is 
increased, is exhibited by Dr. L. Bairstow’s curves* of 
“‘eyclical permanent set” plotted against number of 
cycles endured for direct stress tests; thus it may be 
fairly assumed that the similar rapid rise and subsequent 
smaller rate of increase of range of strain is accentuated 
to a small extent only for the thin-walled hollow specimens 
tested in repeated torsion. 1t may be remarked that there 
was no evidence at all of bucklmg in the thin-walled 
specimens. Specimen A. 2, TableI., whose wall-thickness 
was about twice that of the other hollow torsion test-pieces, 
required for a “‘ calculated” range of stress intermediate 
between those of the latter and of the solid specimens. 

The considerably higher ranges of stress, as calculated 
on the assumption of uniformly varying stress, endured 
by the solid specimens in torsion (and also in bending), 
point decisively to the conclusion that the distribution 
of stress over the section does not correspond with that 
assumption. It is clear that, as suspected previously, 
the Wéhler ranges of stress determined by bending or 
torsion alternating tests of solid specimens, and calculated 
from the loading on the above assumption, must be some- 
thing like 15 per cent. too high. 

In order to compare the ranges of strain at or near the 
fracture point, it is perhaps most fair to take the ratio 
of these ranges to the ranges that may be assumed would 
have existed at the respective ranges of stress if the 
strain had remained purely elastic. The latter are calcu- 
lated, Table I., from the ranges of strain measured at the 
small ranges of stress at the commencement of the test. 
It will be seen from Table I. that this ratio is only fairly 
constant. The author does not as yet infer that a definite 
minimum range of strain must be established before fracture 
will occur. The effect of speed upon range of strain 
requires further investigation, and further tests with 
very prolonged repetitions of given ranges of stress and 
their corresponding ranges of strain are wanted. And 
although a consideration of the latter parts of the tests 
of A. 2, A. 7, and B. 27 suggests that a very large number 
of cycles of about +} ton per square inch less range of 
stress than the actual range at fracture would have been 
required to produce fracture, yet it seems probable they 
would have broken under a smaller range of stress with 
a less range of strain. The curves for the tests suggest 
that the range of stress that will cause fracture in, say, 
100 million cycles, will be nearer the range that actually 
broke the specimens than the range that brought departure 
from the elastic condition. 

The effect of change of speed upon range of strain-has 








* “Phil. Trans.” A210. Page 38. 





already received some attention from the author.* The 
information herein contained confirms the statements 
already made, and appears to justify the following 
argument, Taking a particular case the large increases 
of range of strain at 371,267 and at 475,432 cycles, 
contingent upon the change of speed from 200 to 2 cycles 
per minute, may be reasonably attributed to the greater 
opportunity for plastic movement for the longer cycle. 
The augmented ranges shrink under continuance of the 
slow cycles; apparently a process of hardening goes on, 
resulting in a smaller plastic movement. If after the 
shrinkage, as at 372,935 cycles, the speed is put back to 
200 per minute, there is an immediate contraction in the 
range of strain, due new to shorter time for plastic move- 
ment, but the new range is less than it was before the 
original increase of The reduced range, however, 
increases quickly at the restored higher speed. Again, 
supposing a test to be begun at 2 cycles per minute, or 
to have continued for a considerable number of cycles at 
that speed, a change to 200 per minute gives a contraction. 
of strain; continuance at the latter speed increases the 
range, and the effect of subsequent changes of frequency 
of cycle is exactly as described above. On the other hand, 
a change from a given speed and restoration to this speed 
after a few moments only gives little or no alteration of 
the range of strain at this speed. In view of these facts, 
the conclusion seems irresistible that the material, after 
a considerable number of cycles at a given frequency, 
does not immediately enter into a cyclic condition suitable 
to a new frequency ; and that the condition of plasticity 
or of mobility is different for different speeds of cycle. 


TaBLeE I.—Comparison of Ranges of Strain at or near the 
time when Specimen Cracked. 
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thick wall | 
A.10{hollow Torsion | + 6.50 7.20 9.75 1.355 | 1,104,000 
B. 22 hollow | Torsion | + 6,25 | = 7.33} 10.72 | 1.46 | 2,235,000 
B. 27 hollow | Torsion | + 6.10} = 7.37 11.33 1.54 | 1,037,000 
| / 
B. 30 hollow | Torsion + 6.25 | =-7.33 | 10.65 1.45 | 940,000 
A.7 solid ..| Torsion | + 7.40] =10.36| 14.66 | 1.42 | 1,527,000 
| } | 
A. 8 hollow Bending | + 13.00 | = 7.80; 10.78 1.39 } 164,000 
A. 14 hollow | Bending | + 12.75 | = 6.83| 9.00 | 1.32 | £50,000 
A. 16 hollow | Bending | + 12.75 | = 6.55| 8.30 | 1.27 | 416,000 
A. 11 solid... Bending | + 15.30 | = 9.00| 11.97 | 1.33 | 301,000 
| | | 
A. 15 solid..| Bending | + 13.75 | = 8.41| 10.40 | 1.24 | About 
{ 270,090 
B. 29 solid .. The ranges of strain at + 14.90 and + 15.6v did 


Bendin x 

. | not approach a constant value. The ranges of 
strain were very large, and indicate that for 
large ranges of stress that can be endured for 
a smal] number only of cycles, the ranges of 
strain are very large 





* The range at which fracture occurred was + 7.65, but the number of 
cycles at this range was only 35,000. 
+ Number of repetitions at + 6.60 was 2,230,000. 


If Professor G. T. Beilby’s hypothesis of the formation 
of “mobile” material upon the gliding interfaces during 
crystalline slipping, and of the tendency to hardening of 
this material, be adopted, the condition of strain at any 
time during alternate stressing at a given range above 
the elastic limit may be regarded as the net effect of the 
opposing processes of production and hardening of the 
mobile material. As a result, the range of strain would 
tend towards a value which is not exceeded at that range 
of stress and frequency of cycle, just as exhibited in the 
curves of this paper and in those of Bairstow. tf 

The above conclusions that the condition of plasticity 
of mild steel under alternations of a given stress range is a 
function of the speed of cycle is not easy to test directly. 
If it is correct, then increase of range of stress should give 
@ greater immediate increase of range of strain when the 
speed of cycle is 200 than when it is 2 per minute. Unfor- 
tunately the author was unable to measure these immediate 
increases. 

Conclusions.—Mild steel will endure a very large 
number of repetitions of a range stress—considerably 
greater than the range at which the extra-elastic strain 
appears—that induces a considerable range of extra- 
elastic strain. The range of stress (calculated on the 
assumption of uniformly varying stress) which induces 
fracture is greater for solid than for hollow test specimens. 

The effect of giving rest to a specimen in which an 
extra-elastic range of strain has developed is to reduce 
the range of the strain. The physical effect oi the 
rest appears to be similar to that of hardening after 
strain, and not to be of the nature of recovery of elasti- 
city. The author has not observed in these experiments 
(with equal + and — stresses) any real adjustment of 
elastic limits to range of stress. 

There appears to be a marked variation, with frequency 
of repetition of cycle, of the physical state of mild steel 
subjected to repetition of a higher range of stress than 
that consistent with unimpaired elasticity, the mobility 
being greater than with higher frequency. 

For the dead mild steel used in this work the range of 
the induced maximum shear stress at which the elasticity 
becomes impaired is sensibly the same in both alternating 
torsion and alternating bending. 

The cost of the machine and apparatus used in the 
experiments have been defrayed by grants from the 
Royal Society, the Institution of Mechanical Engineers, 
and the University of Liverpool. The author is indebted 
also to Professor W. H. Watkinson for facilities for carrying 
on the work in the Engineering Laboratories of the 
University of Liverpool; and to Mr. C. W. Cook, of 
Manchester, the builder of the machine used. 





* “ Proc.,” Roy. Soc. A. Vol. 92. ‘On Speed Effect and Recovery,” 
t “Phil. Trans.,” Roy. Soc, A, 210, 
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BASCULE BRIDGE OVER THE CHICAGO 
RIVER. 

THE Chicago River, which traverses the heart of 
the city of Chicago, and is crossed by a great number 
of drawbridges, is having its channel improved by the 
removal of the old swing bridges—with their obstruc- 
tive centre piers—and the substitution of bascule 
bridges. In a few special cases vertical lift bridges 
operated by cables have been adopted instead of 
bascules. The bascule bridges are of two distinctive 
types, those having fixed trunnions, and those which 
roll backwards upon the curved heels of their trusses. 

Several of the old bridges have been eliminated 
already, and on page 178 are given some interesting 
views of one of the new bridges. In one of these 
views may be seen the centre pier of the old bridge 
with the new bascule span in place. The central 
part of the swing span was cut away to allow the 
bascule to be lowered. 

" ‘The new bridge shown is a single-leaf bascule of 
186ft. span. It crosses the river near Fullerton- 
avenue and carries three lines of rails of the Chicago 
and North-Western Railway. The old swing bridge 
carried two lines of rails. ‘The clear width of channel 


width to allow the bascule span to be lowered. The 

parts were removed by the floating crane and placed 

upon barges. ‘The bascule was lowered at 8.30 a.m., 
) and this is the position shown in the large engraving 
; on page 178, with the two end portions of the old 
| swing span still standing on the fender pier. 

With the bridge lowered, the floor system was placed 
in the end panel, which had been left open as shown 
in the smaller views on page 178. At the same time 
the portal bracing was put in between the trusses 
at the counterweight end. Plate girder approach 
spans were placed at each end. ‘The permanent 
way was laid across the bridge, and the line was re- 
opened for traffic at 6 p.m. The end portions of 
the old span were removed on the following day, 
and then the old pier was removed by means of 
floating cranes and dredgers. 

The counterweighting arrangement of the bascule 
bridge is of a novel type, shown clearly in the drawing, 
Fig. 2. Onthe approach is a pair of vertical triangular 
trusses parallel with the line and connected by 
transverse members and bracing so as to form a 
tower. 

Upon each fixed truss is mounted a steel truss 
rocking beam about 104ft. long, of triangular form. 




































form one member, the blocks act together as one 
counterweight. Kach block is a mass of armoured 
concrete, 4ft. thick in the lower portion, and 7ft. 
thick in the upper portion, with a length varying from 
28ft. to 44ft., and a height of about 49ft. Holes 
2ft. in diameter are cored in the concrete, so that 
steel bars or pig iron can be inserted—and packed 
with concrete—to give any increased weight necessary 
for adjustment. These are shown in the general 
view on page 178. The leverage of these counter- 
weights is greater than those employed in the other 
type, this being necessary on account of the smaller 
volume attainable with the new construction. As 
the counterweights are placed outside the tower, 
the bridge operator—whose cabin is placed on the 
tower portal—has an unobstructed view of the rail- 
way. 

The total weight of steel in the bridge is 1250 tons, 
and the operating and locking machinery give an 
additional 46 tons. The concrete counterweights 
contain 522 cubic yards of concrete, at about 4536 lb. 
per yard, and 6 tons of steel bars. 

The operation of the bridge is effected by means 
of a pair of horizontal operating struts, connected 
to pins in the hip joints of the top booms of the 
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is 145ft., measured on the square, and the headway 
above the water is about 18}ft. The bridge has two 
through trusses spaced 45ft. between centres, and 
it revolves on two fixed trunnions in the line of the 
bottom boom. 
be interrupted, the new bridge was erected in its 
vertical or open position, the floor system in the end 
panel being omitted so that trains could pass through 
during the construction. The two smaller views on 
page 178 show the bridge in that position. The left- 
hand of these two views is taken from the trunnion 
end, and shows the double line swing-bridge just beyond 
the new structure. The right-hand view is taken 
from the opposite end, with the swing bridge in the 
foreground. 

The change from the old to the new bridge was made 
on July 30th, 1916—a Sunday—the line being closed 
to traffic and trains detoured for about eighteen hours. 
About 1 a.m. the swing span was turned to the open 
position, parallel with the channel, and supported 
by blocking on the fender pier or protection pier. 
The heavy operating machinery was then removed 
by a floating crane. The trusses and main members 
were then cut with oxy-acetylene torches to permit 
the removal of the central portion for a sufficient 


As traffic on the railway could not | 


Fig. 1—ARRANGEMENT OF BRIDGE OPERATING MACHINERY 


At one end of the beam is attached a counterweight, 
| while the other end carries a link connected to a 
| pin in the end of the top boom of the bridge truss. 
|The rocking beams and links are braced together. 
The counterweighting system is of special design 
| to meet the requirements, and consists of a wing 
| counterweight hung from each of the rocking beams. 
| In most of the bascule bridges of the Strauss type— 
|of which this is an example—a single concrete 
| counterweight is used and it extends across the 
| structure, and is suspended from the counterweight 
| frame or rocking beams. When the bridge is lowered 
| this counterweight is above the loading gauge line 
|for railway traffic. As the bridge swings up in 
| opening, the counterweight swings down until it 
|is near the rails when the bridge is fully opened. 
|In this case, however, such an arrangement was 
| impracticable, for with the bridge built in its open 
| position the counterweight would have closed the 
line to traffic. 

| Instead of the transverse block, therefore, a design 
of side or wing counterweights was adopted. As 








trusses. Each strut has a rack on the under side, 
towards its rear end. ‘The struts extend through the 
tower, and cach rides upon an operating pinion 
driven through a train of gearing. This machinery 
arrangement is shown in Fig. 1. The 13in. pinion 
shaft carries the operating pinion A and spur wheel B ; 
the latter gears with pinion C on a Qin. shaft carrying 
spur wheel D. This in turn gears with pinion E, 
on a shaft carrying two spur wheels F, which are 
driven by the motor pinions G. The gearing is 
operated by a pair of electric motors of 150 horse- 
power each, by means of which the bridge can be 
opened or closed in 60 seconds. For use in case of 
failure or interruption of the electric current or the 
motors, there is a 50 horse-power petrol engine by 
means of which the bridge can be opened or closed in 
about five minutes. 

In addition to the usual solenoid brakes on the 
motors, and the mechanical hand brake on the petrol 
engine connection, there is an emergency brake which 
acts directly on each operating strut, independently 


|of the operating machinery. Thus in the event 
| noted, there are two of these, parallel with and outside | of an accident happening to any of the intermediate 
of the fixed trusses of the tower which carries the | gears or shafts between the operating pinions and 
' rocking beams, but as these beams are connected to | the motors, this direct-acting brake would hold the 
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bridge against movement. This emergency brake, 
which is operated by compressed air, can operate 
in conjunction with the other brakes under ordinary | 
conditions, and can be used to lock the bridge at | 
any position of the leaf. 

When the bridge is lowered it is locked at the | 
front end. The end-lock mechanism and the operat- 
ing machinery are interlocked with the railway 
signals in such a way that the bridge cannot be 
unlocked or the machinery started until the signals | 
on the approach have been set against the approach 
of trains. And the signals cannot be cleared or 
set to allow trains to proceed until the bridge has 
been completely closed and locked. - 

The foundations for the pivoted end of the bridge | 
consist of four concrete cylinder piers sunk to rock, 
and connected at the top by four heavy concrete 
girders. An intermediate transverse girder braces 
the two side girders. Upon these girders is a solid 
concrete slab floor or deck, upon which the ballast 
The bridge itself has a floor of sleepers 


is laid. 


| 

i] 
Bridge Open mh 
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| Mr. Charles Wicksteed had made some very outspoken 
| remarks as to certain methods of the Ministry of Munitions 
with regard to labour, and the representatives of another 
firm had endeavoured to raise for discussion certain points 
relating to contracts with the Ministry of Munitions, the 
| ballot was taken and resulted in the re-election of Messrs. 
' Herbert, Griffiths, and Steven. 





paramount. The members, however, unanimously re- 
elected him as chairman. During the year this,same 
feeling of dissatisfaction has again been apparent, and 
although the three gentlemen mentioned were not due to 
retire from the Board of Directors this year, they did, in 
fact, hand in their resignations, but offered themselves 
for re-election in order that their position might be made 
quite clear. : 

There was, however, a strong consensus of opinion that 
the resignations should not be accepted, although one or 
two members expressed themselves dissatisfied with the 
position of dual office holders in which the chairman and 
his two colleagues found themselves. Mr. Herbert, 
however, would be satisfied with nothing less than a 
ballot in the ordinary way, an attempt being made to 
secure their re-election by a show of hands. After 


































suggestion that a better plan than the Excess Profits Tax 
would have been for the Government to take these protits 
as loans, free of interest, but to leave the fund available 
at short notice, after the war, for the purpose of providing 
working capital for the many firms that would require it. 
Even now that could be done and the fund placed under 
the control of & proper organisation. It was estimated 
that between three and four million sterling would be 
derived from the Excess Profits Tax. He also mentioned 
that he did not think the Ministry of Munitions would 
disappear very quickly, and that there were tendencies 
towards it becoming a Ministry of Industry, and it had to be 
remembered that it had the most complete records of the 
industries of the country that had ever existed in our 
history. 

It was decided to take a postal vote as to the views of 
the members upon the question of preferential tariffs after 
the war, but a suggestion that the members should also 
be asked their views as to the desirability of restricting 
membership of the Association to bond fide British manu- 
facturers, and of excluding importers, did not meet with a 
seconder. The fear was expressed that if this course were 
taken an association of importers would be started, which 
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Fig, 2—ARRANGEMENT OF COUNTERWEIGHT 


carried on longitudinal plate girders framed between 
the transverse floor girders, which in turn are framed 
between the posts of the trusses. 


The bridge was constructed by the Strauss Bascule | 


Bridge Company, of Chicago. Its design and con- 
struction were under the direction of Mr. Wm. H. 
Finley, Chief Engineer of the Chicago and North- 
Western Railway. 








MACHINE TOOL AND ENGINEERING 
ASSOCIATION. 

THE report of this Association, which was presented at 
the annual meeting on Wednesday, the 14th inst., refers to 
the fact that during the past year the Association has 
continued to render much assistance to the Ministry of 
Munitions. During the year a deputation waited upon 
the Minister of Munitions with regard to the question of 
depreciation, and, as a result, five members of the 
Association were asked to join a committee to advise the 
Controlled Establishments Section of the Ministry on 
questions relating to depreciation, allowance for additional 
output, &c., in so far as they affect the machine tool trade. 
Among the other matter; dealt with during the year were 
the carrying of machine tools, unpacked, at the railway 
companies’ risk—the companies at first. refused to carry 
any machine tools unless packed, but, subsequently, 
modified this to apply only to lathes—and the prevention 
of the advertising of German goods in British technical 
journals after the war. The Association of Trade and 
Technical Journals has made a move in this latter matter, 
and some definite representations are promised shortly. 

_ The chairman and two other directors of the Association, 
viz., Messrs. E. M. Griffiths and J. D. Steven, hold positions 
at the Ministry of Munitions, the former, of course, as 
Director of the Machine Tool Department. At the last 


annual meeting, in consequence of a certain amount of 
feeling having manifested itself as to the possible clashing 
of interests as between the work of the Ministry and the 
interests of the Association, Mr. Herbert plainly stated 
that if at any time he thought the two interests clashed 
he should undoubtedly regard those of the Ministry as 
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Addressing the members upon their position as affected 


| by the war and their supposed grievances, Mr. Herbert | 
| asked them to compare themselves with other industries. | 
That was an | 
industry, he said, that had been asked in many cases to | 
abandon its goodwill and divert its attention to the | 
production of goods of a totally different chéracter for | 
which there would be no demand after the war, and at the | 
same time smilingly to watch the Americans gradually | 


| He specifically mentioned the motor trade. 


| taking away the trade. The machine tool trade 
| had not been subjected to any such test as that. 
| his opinion, it had been extremely fortunate on the 
| whole in connection with the war. 
| it had had the privilege of serving the country in the 
| most effective manner, and in the second place—and that 
| was the most important point—all the stimulus that had 


| been applied to it had been in the direction of increasing | 


its business and increasing its connections. He did not 


hardship, but that was inseparable from Government 
interference with any industry. No Ministerial Depart- 
ment could assume the control of a large and complex 
industry such as the machine tool industry without such 


the members of the industry were concerned, were nothing 
like those that many other sections of the community 
had to face. 
the near future have to carry on under still greater 
difficulties as regards labour. Skilled labour was being 
moved about and would be to a greater extent, possibly, 
whilst the military authorities were in such need of young 
men that they were taking away those who had been 
employed in their works. The only thing was to employ 
more female labour and to go ahead with the work with 
the determination that whatever happened the task they 
had set our hands to should be carried through. 

Mr. H. J. Mackinder, who was re-elected president 
of the Association, addressed the members on a number of 
points affecting the industry after the war, and incidentally 
defended the policy adopted by the Government of 
appointing men intimate with the particular industry to 


being now done to such a large extent. The only 
alternative was an ignorant bureaucracy such as we had 
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deny that there had been difficulties and even individual | 


difficulties arising, but after all, those difficulties, so far as | 


He warned them ‘that they would in | 


control that industry on behalf of the country, as was 
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END OF CHICAGO RIVER BASCULE BRIDGE 


would not lead to unity in the industry, a thing most 
desirable having regard to the problems to be faced in the 
| near future. 








INSTITUTION OF MECHANICAL ENGINEERS. 





THE seventieth annual general meeting of the 
| Institution was held in London last Friday evening, 
in the hall of the Institution of Civil Engineers, 
Westminster. 


In the first place, | 


ANNUAL REPORT. 


The annual report had few features of general 
interest, and gave’rise to no discussion. The member- 
| ship of the Institution during the year 1916 suffered a 
net decrease of 72, and now stands at 6247. Over 
900 members are known to be, or to have been, on 
active service. Of these Dr. Unwin intimated, during 
his summarisation of the report, that 540 are engaged 
in engineering and kindred services, 180 are in the 
| Artillery, the Army Service Corps, or other branches 
in which their engineering knowledge is directly 
useful to them, and 235 are in the Infantry, or other- 
| wise engaged in combatant units. During the year 
| twenty-three members of the Institution were re- 
| ported to have lost their lives in connection with the 
| war. The Institution examinations held last October 
|resulted in the admission of ten candidates as 
| graduates, and eight as associate members. The pro- 
| posal to form a General Engineering Research Com- 
| mittee for the collection and co-ordination of engineer- 
| ing research—a proposal brought before the Institu- 
| tion by the late Sir H. F. Donaldson in his presidential 
| address—has not been proceeded with in view of the 
| work now being undertaken by the Government 

Department of Research. With a view to assisting 
| the maintenance and extension of British engineering 
| trade after the war, the British Standards Committee 


during the first few months of the war. He made the' has determined to translate its specifications into 
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French, Spanish, and Russian, to give metric equiva- 
lents of English measures, and to issue them at a much 
lower price than has hitherto been possible. Arrange- 
ments are being made to establish local committees 
in overseas and foreign countries to obtain informa- 
tion and facilitate commercial transactions. The 
cost will be large, and an appeal was made to the 
Institution for a contribution to the fund which is 
being raised. The matter is considered so urgent that 
the work is already in hand. It was resolved to 
grant a sum of £500 as a donation to the fund, the 
Council feeling that this work is of vital importance 
to British engineering firms. 


THE NEW PRESIDENT. 


After the report had been approved, and cer- 
tain prizes and premiums had been presented, it 
was announced that Mr. Michael Longridge had been 
elected by the Council to succeed Dr. W. C. Unwin as 
President of the Institution, and that Mr. Dugald 
Clerk, Sir Robert Hadfield, and Mr. Mark Robinson 
had been elected as vice-presidents. Dr. Unwin 
having made the remarks customary to the occasion, 
and others having moved various votes of thanks, Mr. 
Longridge assumed his office amid hearty acclamations. 

With the formal business of the evening thus dis- 
posed of, Dr. Wm. Mason, of Liverpool University, 
was called upon to present his paper entitled :— 


“ ALTERNATING STRESS EXPERIMENTS.” 


The official abstract of this paper is given herewith, 
and a longer abridgement on page 172. 

The main feature of the experiments is the systematic measure- 
ment of cyclic strains during complete alternating stress tests. 
The material used was a dead mild steel, solid and hollow cylin- 
drical specimens of which were subjected to alternating torsion 
or alternating bending, the cycle being always of equal maxima 
of direct and reverse torsion or bending. The machine is a slow- 
speed one, specially designed for experimental work, of which 
these tests are a part. Typical curves are given which show 
how the cyclical range of strain varies with the range of stress 
and with the number of cycles endured. A fairly definite range 
of stress was always observed under which the elasticity became 
impaired. It was found that a large number of repetitions were 
endured at ranges of stress that induced considerable ranges of 
extra-elastic strain. The curves suggest that a range of stress 
that would cause fracture in a very large number—say, 100 
millions—of eycles will be nearer in amount to the range that 
actually produced fracture—in 1 to 5 million cycles—than to the 
range of stress that brought departure from the elastic condition. 
The ranges of strain at which the various specimens cracked are 
compared ; the corresponding ranges of stress—calculated on the 
assumption of uniformly varying stress throughout the body of a 
specimen—were found to be greater for solid than for hollow 
test pieces. The effect of rest appears to be similar to that of 
hardening after straining, and not to be of the nature of recovery 
of elasticity. Adjustment of elastic limits to range of stress was 
not observed in the experiments. The effect of change of fre- 
quency of cycle upon range of extra-elastie strain is illustrated. 
A study of this effect appears to show that there is a marked 
variation of the physical state of the steel'with frequency of cycle, 
the plastic ‘‘ mobility ” being greater with higher frequency. 
The least range of induced maximum shear stress sufScient to 
impair elasticity was sensibly the same for both alternating 
torsion and alternating bending ; thus Guest’s criterion of elastic 
failure was fulfilled for the steel used. 


At another season, and under different circum- 
stances, this highly scientific paper might have been 
listened to with close attention, and might have 
excited a good discussion. As it was, we have to 
record that the author presented his paper in-such a 
way that no one, unless they had closely studied it for 
several hours beforehand, could readily find out what 
it was all about, and that only four speakers took part 
in the discussion, namely, Mr. R. G. Batson, of the 
National Physical Laboratory ; Mr. C. H. Wingfield, 
the President, and Dr. F. Rogers, of Sheffield. Mr. 
Batson expressed his satisfaction that Dr. Mason had 
found that Guest’s law of elastic failure was fulfilled 
for the steel used, and added that the unpublished 
results of certain experiments conducted at the 
National Physical Laboratory led to the same con- 
clusion. Mr. Wingfield sketched a mechanical 
analogy, illustrating the author’s discovery that the 
range of strain became less as the speed at which the 
alternations of stress was applied became greater. 
Mr. Longridge confessed that he had found the paper 
difficult to read. He expressed the hope that the 
author, in continuing his experiments, would so 
arrange the work that the effect of changing one vari- 
able at a time would be studied. When speed and 
stress were both varied simultaneously it was difficult 
to grasp the meaning of the results attained. The 
author, he thought, should keep before him the fact 
that practical engineers were interested in this matter, 
because they desired.to be able to predict how long 
any given piece would last under the repetition of a 
given stress. His own opinion was that any stress, 
however low, would break a specimen if it were 
applied sufficiently often ; that was to say, he believed 
that there was no limiting stress below which 
“fatigue”’ failed to make its appearance. Dr. 
Rogers remarked that our methods of detecting 
plastic deformation were becomimg more and more 
refined each year, and that as a consequence year by 
year the limit at which plastic deformation was said 
to commence was being set lower and lower. In the 
early stages of elastic strain, the strain occurred 
mainly in the ferrite constituent of the steel. As 
ferrite and old-fashioned wrought iron were practically 
identical, this fact afforded an explanation of why the 
author’s specimens had stood up so well to repeated 
stress. 

The author having briefly replied to the discussion, 
such as it was, the meeting closed with the announce- 


on the ‘ Heat Treatment of Steel”? would be sub- 
mitted for discussion, one of them being presented 
by Sir William Beardmore. 








THE RETIREMENT OF MR. C. L. MORGAN. 





Tue chief engineer of the London, Brighton and South 
Coast Railway, Mr. Chas. L. Morgan, has retired and has 
been elected to a seat on the Board of the Company. 
Mr. Morgan started his professional career as a pupil with 
the late Mr. Edward Wilson, M. Inst. C.E. in June, 1870, 
and has been actively engaged in’ works in connection 
with his profession from that date to the present time. 
For the first seven years of his career he was engaged 
on important parliamentary schemes, and as an assistant 
in the construction of the Great Eastern Railway Com- 
pany’s Metropolitan Lines, including the first Liverpool- 
street Station, and on several railways in the West 
Midland District of the Great Western Railway Company. 

From 1877 until 1883 he was employed by Messrs. E. 
Wilson and Co., the successors to the late Mr. Edward 
Wilson, and during that time he was intimately connected 
with the new works that firm was carrying out for the 
Great Eastern Company. He was for some time resident 
engineer on the Banbury and Cheltenham Railway, but 
was principally engaged at the head office at Westminster 
as chief engineering assistant. From 1883 until 1896 
he was with Mr. John Wilson, the engineer-in-chief 
of the Great Eastern Railway Company, as chief engineer- 
ing assistant at the head office at Liverpool-street Station, 
and was occupied during the whole of that period on the 
maintenance works on the system, including the renewal 
of a large number of bridges, and also on all the new works 
then in progress for the Great Eastern Company, including 
the widening of the London approach lines, and of 
Liverpool-street Station. 

In February, 1896, Mr. Morgan was appointed chief 
engineer to the London, Brighton and South Coast 
Railway Company, and it is that office he is now relin- 
quishing to take a seat on the Board. During the latter 
period of his tenure of it very considerable improvements 
have been made in the engineering features of the Brighton 
Railway, the lines being quadrupled from Victoria Terminus 
to near Balcombe, about 32 miles from London in the 
direction of Brighton. These works included the recon- 
struction of most of the stations along that section of 
the line, and the widening and entire reconstruction of 
Victoria Station, and also the widening of the railway 
over the river Thames. 

We understand that Mr. Morgan will not entirely 
give up his engineering work, and that he will continue 
to act as a member of the Advisory Expert Committee 
to the Ministry of Munitions. He is succeeded as engineer 
to the Company by Mr. J.'B. Ball, who up to now has 
been chief engineer of the Great Central Railway. 

Mr. Ball joined the staff of the Great Northern Railway 
in 1890, and, subsequently, assisted Mr. R. Elliott Cooper, 
past president of the Institution of Civil Engineers, 
upon the construction, amongst other works, of the 
Lancashire, Derbyshire, and East Coast Railway. In 
1899 Mr. Ball became engineer to the Lancashire, 
Derbyshire, and East Coast Railway Company, which 
position he held until that railway was absorbed by the 
Great Central Railway, and in January, 1906, he was 
appointed head of the new works department of the Great 
Central Railway, and later, on the retirement of Mr. 
C. A. Rowlandson in 1911, he was made engineer-in-chief. 
During Mr. Ball’s tenure of office on the Great Central 
Railway he has been responsible for many heavy develop- 
ment works covering an expenditure of several millions, 
amongst them being the equipment of the Immingham 
Dock ; the removal of two heavy tunnels at Sheffield, 
and the widening of the lines consequent thereon; the 
important widenings between Doncaster and Thorne 
and Wrawby Junction and Brocklesby; and the new 
Keadby Deviation Railway with its combined railway and 
roadway bridge with a lifting span of some 165ft. over the 
river Trent. 

Mr. Ball is a member of the Institution of Civil Engineers 
and the Institution of Mechanical Engineers, and is also 
a@ Major in the Engineer and Railway Staff Corps. 








FUEL SUPPLIES OF THE UNITED KINGDOM. 





Ir is announced that the Department of Scientific and 
Industrial Research has appointed a Board of Fuel 
Research on the recommendation of its Advisory Council. 
Sir George Beilby, F.R.S., has consented to act as director, 
of the new organisation, and will be assisted by the Hon. 
Sir Charles Parsons, K.C.B., F.R.S., Mr. Richard Threlfall, 
F.R.S., and Sir Richard Redmayne, K.C.B., Chief Inspector 
of Mines, as members of the board. For along time past the 
Advisory Council has had under consideration the question 
of promoting research into fuel, and of co-ordinating the 
work already being undertaken in various directions, but 
care has been needed in devising suitable machinery 
and in bringing the various important interests into line. 
Fuel economy was discussed by the British Association 
at its meeting in 1915, and a representative committee 
appointed at that meeting has been collecting data and 
studying the question ever since. The Reconstruction 
Committee of the late Government appointed a strong 
Sub-committee on Coal Conservation, under the chairman- 
ship of Viscount Haldane, in July, 1916, which has sug- 
gested important subjects for research; while both the 
Admiralty and the Ministry of Munitions have been 
interested in fuel problems, and have been making tests 
and investigations. ; 

The Advisory Council has conferred with Lord Haldane’s 
Committee and with the British Association Committee 
for the purpose of co-ordinating all the research at present 
being undertaken or to be undertaken in future, and com- 
plete agreement has been reached. All proposals for 
research into fuel initiated by the Coal Conservation 
Sub-committee will be referred to the Advisory Council 
for consideration, and under the new arrangements 
will stand referred to the Board of Fuel Research, 


to the Council and [to the Committee of the Privy 
Council for carrying them out. It is understood that 
the British Association Committee will transfer all the 
material it has collected to the new Board, and it is hoped 
and anticipated that the activities of the Admiralty and 
of the Ministry of Munitions will also be co-ordinated 
with those of the Board, for the director, Sir George Beilby, 
is already in consultation with the officers of both depart- 
ments who are concerned in these matters. 

It will be the work of the Board to investigate the nature, 
preparation, and utilisation of fuel of all kinds, both in 
the laboratory and where necessary on an_ industrial 
scale. Sir George Beilby, with the assistance of his Board, 
will be responsible for drawing up schemes of research 
into these problems, and when the schemes have been 
approved by thé Advisory Council and the Committee 
of the Privy Council-authority will be given him to carry 
them into effect. In this way he will have the whole 
weight of the department and its finances behind him, 
and since he will have direct access to the Lord President, 
who is the responsible Minister, there will be no danger of 
the recommendations of the expert lying ' pigeon-holed 
among departmental files. 7 

The importance and magnitude of the work that lies 
before the new Board may be gathered from the reports 
of the United States Bureau of Mines, which, among other 
duties, undertakes work of a similar kind, and from a 
realisation of the fact that in the relative absence of water 
power in these islands fuel is the source of practically 
all our industrial activity. The systematic application 
of already ascertained knowledge to the use of fuel would 
result in an annual saving which has been estimated at 
something like 50,000,000 tons a year. In addition there 
would be all the benefits and savings which would result 
from the diminution of air pollution. ’ 

By arrangement with the governors of the Imperial 
College of Science and Technology, the Lord President 
has retained Professor W. A. Bone, F.R.S., as consultant 
to the Board of Fuel Research under the department of 
Scientific and Industrial Research. Professor Bone will 
continue to hold his chair at the Imperial College, but he 
will abandon all private consulting work while he is 
connected with the department. 








BOOKS OF REFERENCE. 





As a handy book, in which the address of, and parti- 
culars concerning all the newspapers published in this 
country, and many of those which are published abroad, 
“‘ Willing’s Press Guide” will be found most useful. In 
its 1917 edition it appears for the forty-fourth year in 
succession. It has been carefully brought up to date, as 
far as circumstances permit, and its contents, as far as we 
have been able to detect, is identical in all essential parti- 
culars with those of previous issues. We notice, curiously 
enough, that though German, Austrian and Belgium papers 
are omitted, some Bulgarian and Turkish papers are still 
mentioned. The book is published by James Willing, 
Limited, 125, Strand, London, W.C., price 1s. 





Tis year’s issue of “ The Royal Navy List, or Who’s 
Who in the Navy,” which is published by Witherby and 
Co., of 326, High Holborn, at 10s. net, has, as a leading 
feature, a Special War Supplement, the contents of which 
are as follows :—List of officers who have gained distinc- 
tion during the present war, which fills over sixty pages of 
small type ; a diary of naval events during the war ; and 
Admiral Jellicoe’s despatch on the Battle of Jutland. 
Following it comes a seniority list of flag officers on the 
active and retired list ; a list of flag officers and general 
officers of the Royal Marines on the active and retired lists ; 
a list of services, honours and special qualifications of 
officers—active and retired—of the Royal Navy, the 
Royal Indian Marine, the Royal Naval Reserve, the 
Royal Naval Volunteer Reserve, the Dominion Navies 
and the Royal Marines ; a list of officers and men in the 
Royal Navy and Royal Marines who have won the Victoria 
Cross ; lists of officers who have received the Albert Medal, 
the Board of Trade Medal, the Lifeboat Medal, the Ship- 
wrecked Mariners’ Society’s Medal, Lloyd’s Honorary 
Silver Medal, and the Liverpool Shipwreck Society's 
Medal for Saving Life ; lists of recipients of the Royal 
Humane Society’s Medals, &c. - Finally, there is a list of 
commissions and services of first and second-class ships 
on the active list of the Royal Navy compiled to the 
Declaration of War, August 4th, 1914. 
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RAILWAY MATTERS. 





Tne cost of the horses belonging to the Midland Railway 
Company is now 19s. 5d. per week each, as compared with 
16s. in 1915. 

In view of his appointment as President of the Board 
of Trade, Sir Albert Stanley has retired from his railway 
appointments and been succeeded therein by Mr. William 
C. Burton. 


ANOTHER railway officer has been given a high adminis- 
trative position under the Government, in the person of 
Mr. Guy Calthrop, the general manager of the London and 
North-Western Railway, who has been’ made Controller 
of Coal Mines. 


BEForRE the war 1400 women were employed on the 
Midland Railway ; there are now 6300. On the Lancashire 
and Yorkshire there are 2400, and on the South-Eastern 
and Chatham, 1300. Of the latter, 581 are clerks and 
160 carriage cleaners. 


DuRinG last year six tank engines, four of them for 
passenger working, were delivered to the Furness Railway. 
Four tender engines for goods working are on order which, 
it is hoped, with the Ministry of Munitions’ assistance, to 
receive during the present year. 


Tue Government hes agreed to pay to the South- 
Eastern and Chatham Joint Managing Committee the 
estimated cost of restoring the line between Dover and 
Folkestone obstructed by a landslide. The money will 
be paid in three annual instalments. A temporary 
connection is to be put in and the plan is now before the 
Government. 


In our annual review of railways that appeared in THE 
ENGINEER of January 5th, we gave some particulars of 
the damage done in the snowstorm of March 27th—28th 
last. In speaking of this, the Midland Company’s 
chairman said that at Wellingborough a foot of galvanised 
iron telegraph wire, which normally weighted 1} oz., 
was found to weigh, with the hard-packed snow upon it, 
16 lb. The storm cost the company from £40,000 to 
£50,000. 


From the Lancashire and Yorkshire Railway, 8000 men 
have joined the colours, of whom 420 have given their 
lives for the country. From the Hull and Barnsley, 
1026, or about one-third of the normal staff, have joined, 
of whom 910 were now serving. Sixty had been killed or 
had died from wounds, sickness, &c. From the South- 
Eastern and Chatham, 4000 have joined, of whom 
208 have given their lives in the good cause and 28 are 
prisoners of war. 


At the annual meeting of the Great Eastern Railway 
Company, it wes stated that as a consequence of the 
recent explosion in East London a slight amount of 
damage was done to the company’s property. Four of 
the company’s servants were injured, and one, an engine- 
driver, succumbed to his injuries. The Great Eastern 
directors propose, if necessary, to identify the company 
with such steps as may be taken to ensure that the 
sufferings of the survivors are relieved as far as vossible. 


Durinc the tour of the Great Eastern egg and poultry 
demonstration train last autumn, 33,621 adults and 
12,175 children visited the exhibits and heard the lectures 


methods of keeping them. The chairman of the railway 
company said that considerable interest was awakened, 
and this had been, and would be, followed up by every 
encouragement from the company to, farmers, poultry- 
keepers, small-holders and cottagers to increase the head 
of poultry and be the means of largely increasing the 
production of eggs. Lord Claud Hamilton also spoke 
encouragingly as to the success of the efforts to grow sugar- 
beet in the Eastern Counties, especially Norfolk. 


Up to the end of the year, 15,168 men of the salaried 
and wages staff, or 20 per cent. of the whole, of the Midland 
Company had joined the colours, of whom 1057 had been 
discharged on medical or other grounds. 
14,111, 897 had been killed or had died of wounds or 
disease, 127 are reported missing, 1970 had been wounded 
or invalided home, and 144 are prisoners of war. Honours 
for gallant conduct had been given to 88 men, whilst 
158 men had received commissions. The chairman of the 
railway company, speaking at Derby, on the 15th inst., 
said that all the men who joined with the company’s 
permission would, if spared, find their former positions 
and wages ready for them on their return. The partially 
disabled men would be found work suitable and would be 
paid the recognised rate of pay of the grade into which 
they were placed. ‘‘ No account whatever is taken of any 
pension @ man is receiving, whatever its amount may be. 
That we look upon as an honour the man has gained 
whilst serving his country.” 


In the article on Railway Accidents which appeared in 
the Railway Gazette of January 26th, and to which we 
referred in this column on the 2nd inst., figures were 
given as to the average number of. passenger miles run 
yearly to one passenger train collision during the ten years 
1906-1915. The figures were as follows :—Furness, 
763,645.7; London and South-Western, 605,341.4; Mid- 
land and Great Northern Joint, 527,807.2; North London, 
461,770.6; Great Eastern, 361,765.4; Great Western, 
344,937.8; London and North-Western, 314,620.4; Mid- 
land, 309,786.3; Great Northern, 307,009.7; London, 
Brighton and South Coast, 300,056.7 ; Cambrian, 289,043.8 ; 
Taff Vale, 273,316.3; South-Eastern and Chatham, 
259,582.2; North Staffordshire, 211,846: Cheshire Lines, 
196,445.6; Lancashire and Yorkshire, 193,138.2; Great 
Central, 173,401.8 ; North-Eastern, 104,221.2 ; Great North 
of Scotland, 377,083.2 ; Caledonian, 337.202.7; Glasgow 
Subway, 308,847.2: Glasgow and~ South-Western, 
286,342.5; Highland, 157,866.6 ; North British, 147,361.4 ; 
Midland Railway (North Counties Section), 1,277,738.8 ; 
Belfast and County Down, 689,806.1; Great Northern 
(Ireland), 454,231.9: Midland Great Western, 313,724.6; 
Great Northern and Western, 292,979.9; Dublin and 
South-Eastern, 248,852.4; Cork, Bandon, and South 
Coast, 128,372.5. Our contemporary is careful to observe 


that these figures are as they appear in the Board of 
Trade accident returns, but that experience shows that 
some companies are more particular than others as to 
reporting accidents. 
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NOTES AND MEMORANDA. 


THE best sand for glass manufacture comes from 
Fontainebleau, but some British sands are said to compare 
favourably with it if properly treated. 


‘THE maximum number of bricks which a British brick- 
layer will lay in a given time is about one-third of what 
he can lay, and with a little organisation and assistance 
one-tenth of what a bricklayer has laid. 


Contrary to prevalent opinion, the same law governs the 
flow of air and of petrol vapour through a fixed orifice, both 
quantities varying as the square root of the suction. This 
law does not hold good at extremely high velocities, but is 
correct for carburetter practice. 


A SIX-CYLINDER 160 horse-power Benz engine used for 
enemy aircraft purposes has cylinders 130 mm. diameter 
and 180 mm. stroke. The cylinders are all cast separately, 
and the weight of the engine complete comes out at 
3.70 lb. per brake horse-power at the normal speed of 
1550 revolutions per minute. These particulars have 
been obtained by the Naval and Military Authorities 
from an engine taken from a captured Zeppelin. 


THE growth of the cotton manufacturing industry of the 
United States has been very great. In 1840 it only 
consumed 236,000 bales, or 11 per cent. of its production ; 
in 1915-16 it consumed 7,325,000 bales, or 60 per cent. 
of its production. Usually, the United States exports 
over two-thirds of its cotton crop, but owing to the 
changes resulting from the war it is probable that for 
some time it will consume at least one-half of its production. 


THE estimate of the production of zinc in 1916 shows 
the recoverable zinc content of ore mined in the United 
States in 1916 as 708,000 tons, a gain of over 120,000 
tons, or 20 per cent., as compared with 1915. The pro- 
duction of spelter from domestic ores was about 553,000 
tons, worth about £30,000,000, and from foreign. ores 
105,000 tons, a total of 658,000 tons, worth about 
£36,000,000, compared with a total of 489,519 tons in 
1915, worth £24,300,000. This indicates a gain of 
169,000 tons and of £11,700,000 in value, or about 35 per 
cent. in quantity and nearly 50 per cent. in value as 
compared with 1915. 


Norway’s production of whale oil during 1916 was 
less than what it has been for many years, owing to 
several of the whalers being temporarily engaged in 
ordinary trade, and to the difficulties connected with 
the fishing. The total production during the year 
amounted to 367,400 barrels, as against 475,000 in 1915, 
575,000 in 1914, and 600,000 in 1913. The world’s 
production of whale oil during 1916 amounted to 634,500 
barrels. Compared with the world’s production the 
Norwegian production during 1916 was about 58 per cent., 
during 1915 about 75 per cent., during 1914 about 78 per 
cent., and during 1913 77 per cent. 


THE endothermic energy of acetylene makes its 
ignition temperature low, thus preventing high com- 
pression in an engine cylinder. This in turn detracts 
from the efficiency of the engine and bars the economical 


other industrial substances acetylene occupies a position 
at the top of the list for light and heat.. To get a substance 


it would be necessary to get one with a higher endothermic 
energy content. Through well-known laws of chemistry 
it is recognised as impossible to obtain such a substance 
by any combination of carbon and hydrogen. 


A NEW service of power barges driven by internal 
combustion engines has been started on the Mississippi. 
The barges are 243ft. long and 43ft. beam, and are pro- 
pelled by four screws driven by oil engines of 80 horse- 
power each. - The speed of the barges is 10 miles per hour 
in still water and 7 miles per hour against the current. 
The fuel is a petroleum distillate of which 10,000 gallons 
are carried. The hold or cargo space is 200ft. by 40ft. by 
12ft. high. An electrically operated travelling gantry 
crane with an extension boom that may be projected 68ft. 
on either side of the barge lifts merchandise to and from 
docks. The travelling crane has a capacity of three tons. 


A two horse-power 220-volt direct connected compound 
motor driving a band saw had been in service for approxi- 
mately eighteen months without giving the slightest bit 
of trouble until the operator wanted to work the saw at 
its highest speed, which was obtained by using a field 
rheostat. When all of the resistance was put in the field 
circuit the motor slowly came to a stop and started in the 
opposite direction. This was tried several times, and 
resulted in blowing the fuses on most occasions. There 
could be but one condition that would cause this reversal 
of direction of rotation, namely, the compound winding 
being in opposition to the shunt field and overcoming it 
when the shunt field was weakened. By reversing the 
compound field leads the trouble was removed. According 
to the Electrical World, this motor had been in operation 
for a year and a-half without any indication of anything 
being wrong. The brushes and commutator were in 
excellent condition. 


A nEw “ Zoning” law has been recently passed regu- 
lating building in New York. According to the Builder, 
in the future the height of buildings there is to be regulated 
geographically according to their position in certain zones, 
one of which comprises the financial district, another 
central Manhattan, a third is in other parts of Manhattan, 
and a fourth in outer districts. In the first, buildings may 
be twice and a-half as high as the width of the spaces on 
which they abut, in the second twice as high, in the third 
once and a-half, and in the fourth the same height as the 
street or open space is wide. The effect of this will be that 
while in the central avenues twelve or fourteen-storied 
buildings will be erected, the average height throughout 
the city will be four or five storeys. One fourth of the area 
of any building may be carried up as a tower, but another 
provision, which will tend in the direction of a general 
reduction of heights, is that light wells are to be increased 
in size towards the top of a building. Open spaces are 
required, their size depending on the zone in which a 
building is situated and its nature. Certain warehouse 
buildings may be erected over the whole area of their sites, 





while in the outer districts a house may only occupy 30 per 
cent. of the plot on which it is erected. ; 


MISCELLANBA. 


Tue Metropolitan Water Board’s deficiency in revenue 
rose last year from £95,000 to £224,000, largely due to 
coal costing more. 


AccorDING to a recently received report, a blast-furnace 
is to be erected in the State of Mysore in India, with a 
capacity of about 20,000 tons of charcoal iron per annum. 
Native hardwoods are to be carbonised in retorts, producing 
alcohol and acetate of lime. 


WE are asked to state that in consequence of Caxton 
House having been taken over by the War-office, the 
address of the Institute of Metals will in future be 36, 
Victoria-street, London, 8.W. The new offices are, we 
understand, much more extensive and better suited to the 
purposes of a scientific society than those recently vacated. 
Although the address of the Institute has been changed, 
however, the telephone number—Victoria 2320—and the 
telegraphic address—Instomet, Vie-London—remain un- 
altered. 


Ir all the basic slag—about 600,000 tons—produced in 
this country were for manurial purposes at the rate 
of 5 ewt. per acre, about 9,600,000 acrea, or about one-fifth 
of the total area under crops and grass in the United 
Kingdom, could be treated. The greater portion of this 
slag now produced is a by-product from basic open-hearth 
steel—a low grade slag containing on the average only 
10 per cent. phosphoric acid, whereas the slag from the 
basic Bessemer process contains up to 20 per cent. of 
this ingredient. 

A NEW method of constructing concrete vessels such 
as barges is described in the Contract Record, Toronto. 
The hull consists of a framework of steel. This truss 
frame is erected and riveted in the ordinary manner. 
In the completed ship the steel frame is entirely encased 
in concrete and thereby protected against rusting. After 
the frame is completed it is covered with a multi-unit 
wall construction of varying thickness. The walls are 
formed of a high grade concrete applied by compressed 
air, and each section is independently reinforced by 
networks of light steel bars and wire mesh. The concrete 
is composed of Portland cement and crushed quartz 
or other suitable stone material. 


Or all the Dominions and Colonies Canada is the only 
one that has made any headway in the manufacture of 
apparatus and material for telegraph and telephone 
purposes. Practically all wire, cable, subscribers’ instru- 
ments, and manual exchange equipment used throughout 
the telephone services of the country are made in the 
Dominion. Automatic exchange apparatus, where this 
is in use, is obtained from the United States, but even 
this is now being assembled and built up in Canada. 
Copper wire, iron wire, and pole fittings are also made to 
a large extent. Telegraph apparatus is generally got 
from the States, and also the glass insulators so largely 
used. Porcelain insulators, where these are used, have 
been obtained to some extent from the Continent. 


Some of the largest cutlery manufacturers in the United 
States have announced that they intend to make all their 
table cutlery of rustless or stainless steel, according to 
the Ironmonger. Thus the plated steel knife will probably 
disappear from the American dinner-table, which means 
more than it would in this country, for the American 
uses plated cutlery for flesh foods as well as for fruit and 
fish. For the sake of hygienic advantage, however, the 
Americans sacrifice something of utility, since plating 
means a dull edge. Rustless steel blades have not this 
drawback, and should be cheaper and more durable than 
the plated article. Rustless cutlery has evidently “‘ caught 
on” across the Atlantic. The steel has largely been 
bought from this country, but it is also made in America. 


For exterior stucco and interior plaster work a device 
called a “‘ cement gun” is being largely used in Canada 
and America. In principle, the cement gun consists of 
two super-imposed tanks in the top one of which are 
dumped the dry materials constituting the mortar. From 
the bottom one the dry mixture is ejected by compressed 
air through a hose line with a nozzle at the end. To this 
nozzle a second and smaller hose delivers a supply of 
water under pressure which is applied to the dry con- 
stituents just before they emerge from the nozzle. The 
mortar issues from the hose in the form of a spray with 
considerable force and impinges on the surface to be plas- 
tered. It is claimed that the high pressure with which 
the mortar is applied produces an adhesion and strength 
that cannot be equalled by hand-applied materials. 


IN its report on the second year’s experimental culture 
in Montgomeryshire, the Incorporated English Beet Sugar 
Pioneer Association states that, taking into account the 
shortage of labour owing to the war, and the consequent 
inability of growers to give attention to hoeing, the crops 
generally, as regards shape and size of roots, heads, and 
estimated weight per acre, were entirely satisfactory, in 
many cases being equal to, and in some cases surpassing, 
growing crops i in Germany and Holland in 1910. 
From the one-acre plots the estimated yield was from 
17 to 18 tons, the analysis giving 17.75 per cent. of sugar 





] in root, 18.68 of sugar in juice, arid 89.70 per cent. co- 


efficient of purity. German roots which are considered 
a good type contain 16 to 16.5 per cent. of sugar. The 
average of the Montgomeryshire roots was 16.48 per cent. 


Tuer tungsten requirements of the French industries for 
1917 are considerable, and the question of wolfram 
production in France has been taken in hand by the 
authorities. An official has been specially appointed to 
keep in touch with producing companies, and formal 
assurances regarding the supply of labour and material 
have been given. An arrangement has been arrived at 
between the Vaulry et Cieux Company and the Société du 
Giffre, an important tungsten producer, for the more 
energetic exploitation of the concession. The deposits in 
the Valley of Cieux are said to contain tin and gold as 
well as wolfram. Considerable reserves of ore have been 
disclosed, and at the present time the production is about 
ten tons of wolfram a month. It is hoped by the installa- 
tion of new plant to increase the production up to thirty 
tons per month. Other wolfram deposits have been 
worked in the department of Ille-et-Vilaine and in the 
Haute-Vienne. The Puy-les-Vignes Mine, in the latter 
district, was the only French producing mine in 1912. 
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NEW BASCULE BRIDGE OVER THE CHICAGO RIVER 


(For description see page 174) 














A, 


{ 


WAWAWAVAW a. 


° 


mA //\\7 7 








as A vA i war « 





oe ETRE 





VIEW OF BASCULE FROM TRUNNION END VIEW OF BASCULE WITH OLD SWING BRIDGE IN FOREGROUND 











ce “Mpelyyyec. 











THE NEW BRIDGE, AND PIVOT PIER OF OLD SWING BRIDGE BEFORE REMOVAL 








Fes. 23, 1917 


THE ENGINEER 





179 





Agents Abroad for the Sale of The Engineer. 


= Boox Store, 57 
IRES. Ripremas Ba =o a RE, ee css, 





BUENOS Al 
—Ksuiy axe Watse, 
CHINA. Ts Acheayg } 


ntsin, North China. 
EGYPT.—F. Deuen, oo AND —_ 


She Sbepheard's-butk ‘s-butldings, Cairo. 
FRANUR-Soewaes anp Curvitiet, Rue de 


mareLor & Crz., Rue Dauphine, 3, 
INDIA.—A. J. Compniper ann o Bombay TRACKER AND Co., Laurrar, Bombay. 
THao ping anp Co., Calcuti 
ITALY.—L 307, Corso, Rome; Frare..ii Tasves, Corso Umberto, 
174, Bocca, Rome; Utasco Hosris, Milan ; 
Libreria, Derxew anp Rosny, Nagas. 
eo = Zap wae, Loorep, 


— Yi 
JaPan—t -» TO! Co., Fokro aut Tok aud Yokohama 





RussLA—d. boom ‘ograd, 
a, D. eg oy Lnarep, Sea-street (Box 489), og po 
are Canes News Acency, Liurrep, Fy Benatet (Bor Durban, , and at 


all Bookstalls. 
Ju1oxen’s News Aounoy, 52, Pritchard-street, Johannesburg; Hanps. 
Hovssz, pe Eloff street, Johannesburg. 
AUSTRALIA—Goapon 4xD Gorcs, Liurrep, Melbourne, Sydney, Brisbane, 


slemen anp Motiex, M atbourns. 

Arguvson anp Co., Gresham-street, Adelaide 
CANADA.—Dawson, W. AND Sons, Lrurrep, idasining-chambers, Toronto. 

Gorpon anD Goron, Lrurrzp, Bay-street, 

Mowrera, News Co, 386, and St. Leen ota , 


e-atreet, Toro! 
Seis on casy building, McGul-street, Montreal. 
OBTLOR —Wusarartns anv Co., Colombo. 
riowaL Surpiy Co., Ki 
D.—Gorpon 


JAMA ngston. 
CALAN anv Gorcg, Lowen, Wellington and - -puueanaa 
— : cy ap Co. ‘Auckl land ; J. W1son Craic axp Co., Napier. 


TS SETTLEMENTS.—K 
U NITED STATES OF AMER! 


w York ; 
ADVERTISEMENT 7 R 


CRLLY AND Waxss, Limirep, Singa) gapore 

1CA.—InTERNATIONAL ei zws Co., and 85, Duane- 
UBscRiPTion News Co. “wp 

ENTATIVES FOR "THE UNITED STATES.— 

Advertising Building, Conway Building, 





EPRES: 
Rotanp Kay Co., 
Chicago, U.S.A. 





SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; ; or it can, if preferred, be 
supplied direct from the office on the following’ terms (paid in 











advance) :— 
” Half- yearly (including double number) £0 16s. 9d. 
Yearly (including two double numbers) £1 138. 6d. 


CLOTH READING Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
Foreign Subscriptions will, until further uation, be received at the rates 
given below. Foreign Subscribers oy ng in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 


THIN PAPER COPIES. THICK capes COPIES. 

Half-yearly. . £0 188. Od. MHalf-yearly.. £1 Os. 

Yearly.. £1 16s. Od. y y £ 

(The difference to cov er extra postage. ) 

Canadian Subscriptions :— 
Thin paper edition 


£1 11s. Mo per annum, 
Thick . 


£1 16s, 


ADVERTISEMENTS. 


The charge for Situations Open and Wanted Advertisements of 
four lines and under is three shillings, for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When 
an advertisement measures an inch or more the charge is ten shillings 
per inch. The rates for all other classes of Advertisements, other than 
those mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter: 
nate Advertisements will inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements ot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Monday mofning in 
each week. 

Letters relating to Advertisements and the Publishing Department of 


Paper are to be addressed to the Publisher, Mr. ia White ; 
other letters to be addressed to the Editor of THe ENGINEER. 


Postal Address, 33, Norfolk-street, Strand, W.C. 


Telegraphie Address, ‘‘ENGINEER NEWSPAPER. LONDON.” 
Telephone—No. 13852 Central. 


PUBLISHER'S NOTICE. 
*,* If any Subscriber abroad should receive THE ENGINEER in an 


imperfect or mutilated condition, he will obliye by giving prompt 
information of the fact to the Publisher, with the name of the 





the 
all 




















Agent through whom the de by is c btained. Such i inc 
if suffered, can be ¢ g the paper direct from 
this office. 

CONTENTS. 





THE ENGINEER, February 23rd, 1917. Pa 
THE PRODUCTION AND INDUSTRIAL EMPLOYMENT OF VEGETABLE 
Os. No. Il. — ) 
BRITISH RAILWAYS IN 1916 ia 
WATERWORKS IN SOUTH AFRICA 
ALTERNATING STRESS EXPERIMENTS. 
BAscULE BRIDGE OVER THE CHICAGO RIVER. 
MACHINE TOOL AND ENGINEERING ASSOCIATION 
INSTITUTION OF MECHANICAL ENGINEERS 
THE RETIREMENT OF MR. C. L. MORGAN 
FUEL SUPPLIES IN THE UNITED KiN@DOM 
Books RECEIVED 5 
BooKs OF REFERENCE 
RAILWAY MATTERS .... 
NOTES AND MEMORANDA .. 
MISCELLANEA. .,. “% 
LEADING ARTICLES 
Coal and the State .. ; 
Stimulated Management z 
The Government and the Canals .. 
RANDOM REFLECTIONS .. . We 
THE INSTITUTE OF METALS 
LATHE FOR TURNING CAM SHAFTS. 
ALUMINIUM .. 
THE OPTICAL Society. 
WATERSPOUT IN THE MEDITERRANEAN. 
BRITISH RAILWAYS IN 1916. No. I. 
LETTERS TO THE EpiTor 
Trade and Professional Secrets 
A Single sete Valve Gear 


So 
= 


(Illustrated.) 1). 
(Illustrated. ). 


ead edededed kde e ee 
hittin bt Pere re rere rarer 


MIATA ARMARNO SLOTS DS 


“illustrated. ) 


“lust eaia’y 


TO CORRESPONDENTS. 


@aF In order to avoid trouble and confusion, we 
corres: that letters of inquiry addressed 
Sor insertion in this column, must in all cases be accompanied by a 
poe envelope, lewibly directed by the writer to himself, stamped, in 
that answers received by us may be forwarded to their destinuiion. 
No notice can be taken of communications which do not comply with 
these instructions. 
BP All letters intended for insertion in THE ENGINEER or containing 
8 should be accompanied by the name and pear yg 2 of the writer, 
ood faith. No notice 
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whatever can be taken of anonymous communications. 
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Coal and the State. 


In December last the Government took control of 
the South Wales coal mining industry, and last week 
it was officially announced that the whole of the coal 
mines of the country would be treated in the same 
manner. Mr. Guy Calthrop, of the London and 
North-Western Railway, is appointed Controller of 
Coal Mines, and will have the assistance of Sir Richard 
Redmayne, Chief Inspector of Mines, and of an Advi- 
sory Committee, consisting of representatives of the 
coalowners and the miners. The new department 
will control production, distribution, finances, wages, 
and prices. The Inter-Departmental Committee, 
which has been controlling the South Wales coalfield, 
is superseded, and the Board of Trade staff which has 
had charge of coal questions will join the new Depart- 
ment. The committees controlling exports to France 
and elsewhere will remain in existence and work in 
co-operation with the new Controller’s Department. 
The Mining Association will also be consulted. 

One of our greatest national needs is an increased 
and cheaper supply of coal, but, frankly, we fail to see 
what this new Department can do, in existing cireum- 
stances, towards meeting this need. The problem is 
beset with difficulties, which nothing less than an 
entirely new labour policy on the part of the Govern- 
ment on the one hand, and of the Miners’ Federation 
on the other, can effectually remedy. During the 
last two years the Government has appointed com- 
mittee after committee, made inquiry after inquiry, 
and called conference after conference, but the sum 
total result, measured in tons of coal, or terms of 
money, has been meagre if not derisory. Frequently 
there is a shortage of transit facilities, especially 
wagons, to carry the coal from mines to works, or 
ports, and there is a constant avoidable loss of time 
by the miners. These are the root causes of the coal 
shortage, whilst the abnormal cost of production, 
which constitutes such a heavy tax on our industries 
and householders, is due to excessive wages, coupled 
with bad time keeping and high charges for timber, 
horse food and other materials. Can the new Depart- 
ment remedy this state of affairs? We doubt it. 
Regarding the difficulty with the working miners it 
may be observed that the South Wales men were 
pressing for a 15 per cent. advance of wages, which the 
owners were resisting, when the Government decided 
to assume control of the trade in that district. The 
advance was then granted in defiance of an agreement 
and without regard to selling prices or profits. Now, 
curiously enough, the men in the Midland area, which 
includes Yorkshire, are agitating for a 5 per cent. 
increase, and it seems a fair inference that this fact 
has prompted the Government to extend its control 
to the whole industry. It is said by one of our con- 
temporaries that. this step may placate the miners, 
who, perhaps, will regard it as a half-way house to 
their cherished ideal—nationalisation. The coal- 
owners contend that they cannot grant further wage 
increases unless prices are advanced, for the 4s. per 
ton allowed under the legal limitation fails to cover 
the increased cost of materials and labour. What is 
to be the financial position of the coalowners in the 
new scheme we do not know at the moment of writing. 
It is rumoured that they are to be guaranteed their 
pre-war rates of dividend. But even this is indefinite. 
It would hardly be fair to take 1914 as the standard, 
for profits in that year were in many cases below the 
normal, There was a big strike in the early part of 
the year, and an almost total stoppage of exports for 
several weeks when war broke out. This question of 
fixing a basis, or standard, for the coal trade is infi- 
nitely more difficult than the similar problem in the 
case of the railways. Railway dividends are fairly 
steady, but those of colliery companies fluctuate 
widely between year and year and between district 
and district. Any limitation of profits tends to check 





possible output, whilst it is bound to operate with 
injustice in some cases. Whether 1913 or 1914 be 
taken for the purpose of fixing a basis it will be found 
that some firms were lucky enough to be making good 
profits whilst others were actually losing money. If 
the Government intends strictly to limit profits surely 
it should guarantee interest on capital in cases where 
there happened to be losses in the year taken for the 
basis. It would be grossly unjust to expect a firm to 
to go on losing money just because it happened to be 
losing in a particular year. 

The hope that further Government control will 
eliminate the waste and overlapping alleged in the 
distribution of coal may be illusory ; there is at least 
as much ground for the fear that it may make things 
worse. The ways of Government Departments and 
Committees are strange, invariably round-about, and 
often impractical. Far more often than not 
Government interference in trade and_ industry 
defeats its own object. Long experience and keen 
competition have taught colliery owners more 
about making the most of their wagons and 
expediting business generally. than any Govern- 
ment Department is likely to learn. The fitting 
in of long with short journeys is a matter that 
can only be mastered by practical experience, 
and is more likely to be thrown out of gear than 
speeded up by State interference. The district 
committees that have been at work on this question 
of coal distribution have done, and are doing, all eg 
can in the adverse circumstances, and it is difficult, 1 
not impossible, to see how the new scheme, or sg 
rity, can improve matters, however much we may 
hope against hope that it may succeed where others 
with long experience have failed. -It is, we fear, even 
possible that the practical men who are doing all they 
possibly can in the national interest will be dis- 
couraged by the red-tape methods which seem in- 
separable from Government control. 


Stimulated Management. 


Ir proof be needed of the hopefulness with which 
emploevers look to payment by results to prevent 
labour troubles and increase trade, it is to be found 
in the favour with which the premium system of 
paying wages is now regarded. Some days ago we 
reprinted a large edition of a book on this subject, 
and before the week was out we found it necessary to 
return the formes to the press for a further editien. 
We do not claim that this is due to apy special merit 
of the little volume itself. It is due, we know, to the 
much more important fact that the country is moving 
towards a revolution in its systems of paying wages. 
Methods that could be tolerated under pre-war con- 
ditions are seen to be inadequate to meet the wholly 
different state of affairs before us. Labour will 
never again be satisfied with the fixed wages it used 
to earn for an easy going week of work. Managers 
will never again be satisfied with the easy going 
methods of the past. Both parties are tuning them- 
selves up. Employers want greater output; em- 
ployed want higher wages, and both are well aware 
that their desires are only to be attained by some 
method of payment by results. 

We have in past issues dealt with various aspects 
of this subject, and some excuse might be needed for 
approaching it again were it not the burning question 
of the day. But there is one point of view at which 
we have done no more than glance so far, and on that 
we desire now to say a few words. We have, in 
previous articles, considered principally the increased 
earnings of the workpeople, and have attempted to 
prove to the employer, we trust with some success, 
that high wages are not incompatible with adequate 
profits. .Our attention has been given chiefly to the 
stimulating effect of high wages upon the workman. 

Let us now consider the no less important effect that 
they have upon the employer. It has been pointed 
out, we think by Mr. Ellis Barker in an oft-quoted 
article, that the nation flourished under the high 
taxation which followed the Napoleonic wars, because 
taxpayers were driven to increased exertion. For a 
similar cause high wages have a similar effect. The 
employer who is obliged to pay his men more per 
week finds himself forced, not only to get more out 
of the men, but, what is of equal importance, more out 
of his plant. He cannot afford to keep antiquated 
machines; he cannot afford to continue in antiquated 
methods. He has to reform himself whilst he is 
reforming his men. Employers will forgive us for 
being perfectly candid with them. The ca-canny 
policy of the men has been very properly condemned ; 
but have the managers ever asked themselves if they 
also were not guilty of it? Has every employer, has 
every manager, has every foreman always done the best 
for the interests of the business ? He has not slacked, it 
is true, for the same reasons as the men, but certain 








CATALOGUES 185 
PROVINCIAL LETTER 
The Midlands and ‘Staffordshire i 185 
Lancashire 186 
North of England 18 
Sheffield 187 
Scetland .. 187 
Wales and Adjoining Counties 188 
AERONAUTICAL -EXHIFITION 188 
FORTHCOMING ENGAGEMENTS .. 18 
BRITISH PATENT SPECIFICATIONS. ‘(Illustrated. “a 189 
THE ACQUISITION OF PATENT RIGHTS wa 190 
FiRsT LONDON ENGINEER VOLUNTEERS . 190 
PERSONAL AND BUSINESS ANNOUNCEMENTS. . 190 
PARAGRAPHS— 
Petrol for Private Motor Cars , 190 
The Institution of Gas Engineers. . 190 
Special Entry of Naval Cadets 190 





the incentive to efficient organisation and the fullest 





it is that he has often enough in the past shown an 











180 


THE ENGINEER 











Fes. 28, 1917 








indifference which is almost as culpable. The man- 
ager who would tolerate bad and inefficient methods 
because he was too lazy to reform them, or the owner 
who would allow them to continue because he would 
not provide the means of putting them right, set an 
example which the men might be excused for follow- 
ing. The reform that has got to come is not the 
reform of the operatives only, it is the reform of the 
management as well. A bad master makes bad 
servants, and conversely a good master, a progressive 
master, a master who is keen to seize upon every 
means of advancement, will make efficient work- 
people. We have to remember this in the times that 
are coming. The employers have got to improve side 
by side with their men, and it is one of the merits of 
payment by results, and particularly of payment by 
the premium system, that it leads to this end. Why 
the premium system is better in this respect than 
straight piecework may be worth indicating, for the 
point is sometimes overlooked. In straight piece- 
work the price per piece is fixed; whether a man 
makes a hundred parts per hour or fifty parts the 
employer pays the same per part. He loses, it is 
true, in the load-factor of his works, but that is all. 
There is no direct stimulus to him to push the output. 
Under the premium system there is such a stimulus. 
The greater the output the less are the wages cost per 
piece. The more parts made per hour the less does 
each one cost. Here is the direct stimulus the 
employer needs. He sees that it pays him to keep 
his machines up to date, to prevent all delays in the 
provision of materials, to provide ample illumination, 
to supply proper handling appliances and sufficient 
floor labour. The workmen, sometimes blind to this 
aspect of the case, have claimed that the whole of the 
bonus time should be given tothem. They have 
failed to see that the employer wants stimulating too ; 
that he also must be a worker under the premium 
system. One hears it asked, “ Do your men work 
under premium?” The question is incomplete. 
The men never work under the premium system alone ; 
the men and the employers work under it together, 
and its beneficent effects are as great upon the latter 
as upon the former. In a sense the men manage the 
masters as much as the masters manage the men ; they 
will not put up with inefficiency if they feel that it is 
going to cut into their wages. 

A great deal might be written about, and many 
examples might be given, to exhibit the vitalising 
effect that the premium system has upon managers, 
but a word to the wise is sufficient. Employers in 
every part of the country know that payment by 
results is the clue to industrial peace ; they know that 
day-work will soon be reserved only for certain occu- 
pations, and they are aware that piecework is fraught 
with difficulties. They are turning with interest to 
premium systems, and it will be sufficient if we ask 
them, in their considerations, to bear in mind its 
effect upon themselves as well as its effect upon their 
men and women. 


The Government and the Canals. 


Wirntn the last two months the Government has 
taken certain steps as war measures which may have 
serious results in the hereafter when the war is over, 
and we are about to tread our former peaceful ways. 
At the end of November the mines in South Wales 
passed under the control of the State, and were 
followed on the 15th inst. by all the other collieries 
in the United Kingdom. Thus was created the 
possibility of the nationalisation of mines. On 
December 16th the Government assumed control of 
the Irish railways, to take effect from January Ist, 
and so put to the test a scheme advanced by many 
for the unification of the railways in Ireland. Now 
it is announced that on Friday last a Regulation 
under the Defence of the Realm Act was made 
enabling the Board of Trade to take possession for the 
period of the war of any canals in the United Kingdom. 
The official announcement adds that the Board of 
Trade is about to make an Order, under this new 
Regulation, giving it possession of such of the non- 
railway owned canals as are required for essential 
traffic. The Board proposes to appoint an Executive 
Committee to control the canals on its behalf. It is 
remarked that the expression “canal” in the new 
Regulation includes all buildings, barges, machinery 
and plant used in the working of the canal. Thus 
there is opened the vision of the nationalisation of 
railways, mines, and canals. Though little has been 
heard of the troubles of canal companies—a term 
which excludes railway companies owning canals— 
those who have been in touch with them appreciate 
that their troubles have been serious. Canals com- 
pete with railways, and the latter, being under the 
control of the Government, and having an assured 
income, have not been affected by the payment of 


coal, material, &c. The canal companies have, how- 
ever, had to meet all these additional expenses. We 
thus get a repetition of the conditions under which 
the Irish railway companies laboured. And where 
the shoe pinches is that, since the railway rates are 
still the same as they were before the war, the canal 
companies, because they compete with the railways, 
cannot raise theirs, except in a few isolated cases, to 
meet the increased’ working cost, for fear that the 
traders would at once transfer their traffic to the 
railways. So much have the Bridgewater Canals, 
which are part of the Manchester Ship Canal under- 
taking, felt this strain that it was stated in the Ship 
Canal anual report issued a week ago that the 
directors had made representations to the Board of 
Trade and other Government Departments concerned, 
to the effect that the company could not continue to 
carry traffic on the Bridgewater Canals unless finan- 
cial assistance were given in respect of the heavy war 
allowances now being paid, and it is quite likely that 
it is this action of the directors of such a useful water- 
way as the Bridgewater Canals that has brought 
the matter to a head. The English canals have done 
good work in former days. Their usefulness was 
discounted by the advent of railways, but in these 
times of war, when the latter are congested, there is 
more room than ever for navigations. This, we 
believe, is recognised by the Government, and possibly 
one purpose aimed at by the new control is co-ordina- 
tion between railways and canals. One difficulty is 
likely to crop up when some canals are dealt with. 
These are owned by companies which are not carriers, 
i.e., they provide the waterway only, and the users of 
the canal provide their own boats and power, paying 
a toll to the companies. The whole length of 
the waterway between London and Birmingham is 
worked in this way, and it would seem that the Board 
of Trade will have to rope in all the barge owners, 
great and small, on that route before the control can 
be complete. 








RANDOM REFLECTIONS. 


- oa — 
A Ir is many weeks ago since we 
discussed in one of these notes the 
War desirability of building a war 
Museum. , y & 


museum. Our attention is re- 
called to the subject by an article in The Times of 
Tuesday last, in which a correspondent describes the 
collection of war souvenirs and curios which is being 
made in Paris by Monsieur and Madame Henri 
Leblanc. There in a large flat in the Avenue de 
Malakoff, these indefatigable workers have brought 
together an admirable collection of what appear from 
the description to be the minutiz of war. In due 
time the museum will be presented to the French 
Government, and we have no doubt will be properly 
housed side by side with the examples of the greater 
kind of war material, guns, models of ships, armoured 
motor cars, possibly a complete tank, and so on. We do 
not think the French people, cost what it may, will 
allow such an opportunity as a vast Musée de la Guerre 
presents to their architects to escape them, and we 
hope against hope that the same desire to perpetuate 
the spirit of the time by some great architectural 
effort will prevail here. The suggestion is made in 
The Times that the Tower of London should be used 
for the accommodation of the war museum. As a tem- 
porary expedient, no better course can be suggested, 
but the Tower cannot achieve what a new building 
would achieve. The Tower is the expression of our 
ancient traditions. It suggests to us all the terrors 
of incarceration and violent death. It is wholly 
feudal, wholly anti-democratic. It does not breathe 
the same breath with the people of to-day. We want 
a new building designed now, whilst the artists and 
architects are fired with the feelings of the war, a 
building that will express all that the war means to us, 
a building democratic in essence, celebrating the 
triumphs of freedom won through the stress and 
bitterness of war by the united effort of free peoples. 
We don’t want to be told that our architects are 
incapable of expressing great emotions. Frankly we 
don’t believe it. We have great architects amongst 
us, men with noble artistic ideals, and if they are given 
the opportunity, if they are freed from the bondage 
of the municipal councillor, whose apotheosis of art is 
a memorial clock, they are capable of producing a 
building, a collection of buildings, that will at once 
express the dignity of war and the cohesion of all the 
peoples of the Empire who have lived and worked, 
have fought and died for the triumph of the cause that 
has always been nearest and dearest to the Anglo- 


Saxon race. 


* * * * * 


Ir is a fact worth reflecting upon 


PON. that, whilst one frequently hears 
aay people who are not employers of 


labour advocating the ‘‘ Suggestion 
Box,” employers themselves rarely speak of it with 
enthusiasm. The idea appears to be an excellent 
one. It is reasonable to expect that men constantly 





minuti, will more frequently than others see oppor. 
tunities for improvement. To prevent their inven. 
tiveness going to waste, and to stimulate them to 
further invention, the suggestion box is hung up in 
the works. It offers the inventive man the means 
of getting into direct touch with the management, 
and rids him of the fear that he will be robbed of his 
due credit if he transmits the suggestion through his 
foreman. Moreover, he receives a reward, or an 
increase of wages. if his suggestion is found worthy of 
adoption. The idea, as we say, looks excellent, but 
does it work out well in practice ? To this question 
it is impossible to give a statistical answer. All we 
can say is that conversation with employers in this 
country who use the suggestion box leads us to think 
that the occasions on which any good thing comes 
out of it are rare indeed. Statistics, if they were kept, 
might show that a fair number of men were rewarde:| 
every year, but too much weight must not be attached 
to that fact. The employer is well aware that a 
lucky-tub in which there are no prizes is not likely to 
be long patronised. If there be any value at all in the 
suggestion box, and, in spite of all‘ the employer hopes 
there may be, its attractiveness must be kept up. 
Hence, even when a proposition is really of little 
importance, and even when there is no intention to 
utilise it, a prize is given in the hope that better 
results may follow. Two causes lead to the limited 
success of the suggestion box. The first is that the 
workman is not a good inventor. Invention more 
and more becomes the province of the educated man. 
Knowledge of what already has been done, and a fair 
amount of technical training, are needed, and the 
average workman still lacks both. But there is the 
exceptional workman. It is he that provides the 
second cause of the failure. The man who strikes a 
really good thing, and has the energy to push it to 
success, is not likely to commit it to the suggestion 
box. He expects to do better with it. The annals of 
British engineering contains many examples of men 
of the kind. Their example fires others, and they 
look rather to the making of a fortune than to a 
reward, as a rule paltry, or a small increase of wages, 
or even a share in the invention. They want more, 
and they try to get more. In spite of all this we 
think the suggestion box, even though the results be 
disappointing, is a thing to be encouraged. 


* * * * * 

WE are surprised to find after 
B od careful inquiries that much _ less 
— attention has been given to the 


briquetting of scrap metals than 
seemed probable under the circumstances. Steel 
turnings and borings reach now an _ enormous 
volume weekly, and it is desirable that they should 
be briquetted in the works in which they are formed. 
For this reason we imagined that some progress would 
have been made in the design of presses, but so far 
we have been unable to hear of more than two or 
three machines, and as a result of many letters we are 
obliged to conclude that the question has not been 
widely studied. This being the case we venture 
to think a brief description of a press we saw some 
years ago at Henschel and Sohn’s, Cassel, may stimu- 
lateinventiveness. Unfortunately we are without notes, 
and have to depend entirely on memory, but it may 
serve its turn. At the time we examined the press 
the intention was to give illustrations and drawings 
of it, but to this the German engineers objected. 
The feature of the machine was a revolving table 
in which were a number of holes or pockets. Above 
the table was a hopper into which the metal, already 
broken up, was dumped. The pockets were filled 
in succession as the table revolved. As each pocket 
reached a certain position the table stopped and a 
ram descended upon the scrap, pressing it into a 
tabloid form. At the same time another ram ejected 
the already made briquette from the preceding hole. 
Thus the action was continuous. The “ tabloids ”’ 
measured, as far as our recollection serves us, some 
8in. or Qin. diameter, and varied from some 
4in. to 6in. in thickness. We were told that no 
binding material was used with them, and it was 
obvious that they had sufficient coherence to be 
conveniently handled. This is a very crude and 
very brief description, but we give it on the chance 
that it may be of value to our press makers. It is 
possible, too, that some of our readers are better 
acquainted with the type of machine than we are, 
and can either give us themselves, or refer us to a fuller 
account of it. The press seems, we must confess, more 
complete than anything we have yet heard of as 
being made in this country. 


ee i ee 


Amonest the many industrial 


+m he matters which will clamour for 
Sisaaien attention when the war is over and 


done with, and we are making haste 
to recover from its effects, the reform of our patent 
laws is one of particular interest to engineers and 
scientists. It is already receiving the attention of the 
Controller, and it is barely a secret that an influential 
party of patent barristers, agents and engineers has 
been at work on it for some time past. But whilst 
the existence of such an inquiry could not be kept 
dark, the secret of the proposals already, we believe, 
put before the Controller, has been carefully preserved. 








war bonuses, the dearness of labour, the high price of 





engaged in an industry, and intimate with all its 





Hence we are quite unable to say whether or not one 
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aspect of the subject, as viewed from the poor inven- 
tor’s standpoint, which we wish to touch upon here, 
has been considered. It is well known that of British 
patents only a small proportion run their full 
appointed span, many die in the first year, and others 
never pass their adolescence, being allowed to lapse 
when the first renewal fees fall due. If records could 
be examined we are confident it would be found that 
most of the patents which die early are owned by the 
poor inventor, the man who has either not enough 
money to meet the augmenting fees, or with whom 


. money is not sufficiently plentiful to make the gamble 


worth while. Now it is frequently said, we know not 
with how much accuracy, that the rich manufacturer 
thrives on this fact. He refuses to purchase patents 
from the poor inventor, knowing well that in course 
of time the patent wilgeither fall lightly into his grasp, 
or will be allowed to lapse. Can any course be 
adopted which would protect the poor inventor from 
experiences of the kind ? Can anything be done on 
the following lines ? A patent is taken out by pre- 
cisely the same procedure as at present, and, let us 
suppose, for the same fees. At the end of five years 
the first renewal fee falls due. If he so please the 
patentee may pay it and continue as at present, and 
if his patent is being worked he must pay it or lose his 
monopoly. If the patent is not being worked he 
returns his patent deeds to the Controller, who stamps 
them and gives him a receipt. As long as they are 
in the Controller’s hands no fees are payable, but they 
may always be recovered by payment of all arrears. 
The poor inventor would by this course be able to pre- 
serve the rights in his invention for the full fourteen 
years, and the Patent-office would get occasionally 
the benefit of fees which are now lost by the lapse of 
patents. The object in view is too obvious to need 
demonstration. If a poor inventor became aware 
that his invention was being used he would apply for 
the release of his deeds, and could demand retrospec- 
tive royalties from the manufacturer. We see diffi- 
culties and obstacles, but they are rather of detail 
than principle, and we submit the suggestion to our 
readers for further consideration. 


* * * * * 


A FEW weeks ago that brilliant 
sii . experimentalist, Dr. Fournier d’ 
Astificial Limbs, Albe, showed at the Roentgen 
: Society an apparatus with which 
it is hoped the blind may be able to read printed 
letters by the sense of sound. The apparatus is far 
from perfect, but, like a sign-post in a fog, it points a 
way which, when the mist has lifted, we may see more 
clearly. The appliance is telephonic in its action, 
and depends upon the peculiar electrical property of 
the selenium cell when subjected to varying intensities 
of illumination. It is, however, not on it specifically, 
but with the whole subject that it brings before us, 
we wish to speak. Hundreds of inventors are giving 
their minds to the means of destroying life; few, 
indeed, if we may judge by results, are exercising 
their intelligences on the amelioration of the legacy 
of ills that destructive inventions leave behind them. 
We plead for their help in a very difficult problem. 
A few nights ago the pathos of the future was brought 
home to us. A young man in the prime of youth 
entered, with his wife, a carriage in which we were 
travelling. Both his hands were gone. It was 
pitiable to think that he could not perform for himself 
the humblest offices—that he must ever have about 
him someone to: wait upon him as one would help a 
little child. A man may suffer the loss of his legs, 
and yet be not helpless ; but his hands! Think of it, 
inventors ; use on this the sharpened intelligence that 
Providence has given you. Ponder upon every 
possible means, investigate every line of inquiry, 
probe science for some new discovery, wring from 
knowledge some new secret that may help the thou- 
sands who are in like pitiable case with this young 
man made helpless as a child, and suffering as only 
those suffer whose intelligence exceeds their power 
of doing. Cannot we who devise machines that 
will pick up and turn over and manipulate the tiniest 
watch screws make fingers that may turn the pages of 
a book or do or undo the buttons of a coat ? Are we 
who flash signals through space around the world to 
be baffled by a cubit’s length? Cannot we send 
messages from artificial fingers to the brain? Prof- 
fessor Fournier has shown that the sense of hearing 
may replace the sense of sight. Cannot we engineers 
do a lesser thing, and transfer the delicate sense of 
touch which resides in the finger tips to some other 
part of the body, to the stumps of the poor arms 
perchance ? We give all praise to those who are 
labouring splendidly in this field. Magnificent work 
has been done, and many a maimed man sees life less 
darkly than he did, but much, pathetically much, 
remains to be done. Is science so busy about the 
affairs of Mammon that she can spare no more time 
for man ? 
* * * * * 
WE imagine it was with no 
little, and with justifiable, pride 
that the Registrar of the Institute 
of Chemistry penned the note 


Chemists 


in 
War. 


upon the services rendered by chemists to our armies 
in the field, which appears in the ‘‘ Proceedings ” of 
the Institute issued a few days ago. It was said by 
Mr. Lloyd George many months past, and the phrase 
has since become almost a catchword, that this is 





an engineers’ war, but it would be almost as 
true to say that it is a chemists’ war. That the 
engineer would play a great part in it was foreknown ; 
but few people, if any, could have foretold what great 
and strange services chemists would be called upon 
to perform. No one had thought—at least, no one 
outside Germany—that wholesale and subtle poisoners 
would be enlisted in military forces, or that men 
would employ liquid fire for the overthrow of their 
enemies. Germany, with her resources in chemists, 
set about the development of these worse than 
barbaric methods of warfare, and our chemists were 
called upon, not only to provide safeguards, but, 
since the Devil must be met with his own weapons, 
to devise counter-methods of like sort. Who shall 
say, too, how far their advice, or, at least, their craft, 
is engaged in the new projectile which is the terror 
of the Zeppelin. But it is not only on the uglier 
side of war that the chemist has become as essential 
as the engineer. To him also has been entrusted 
in part many of those duties which have reduced 
the sickness of our colossal armies. It is he who has 
tested waters and ordained means for purifying them, 
and who has kept an eye upon the sanitation of 
camps. His work, indeed, has been as beneficent 
on one side as malificent on the other; if he has 
helped in the taking of life, he has also endeavoured 
to make the hard existence of the soldier more toler- 
able, and has sought to provide better means of 
curing his ills and healing his wounds. We must, 
indeed, give him his due, and the more willingly 
because in the past, in peaceful times, he has, we 
admit, often been treated scurvily enough. Those 
days, let us hope, are gone for ever. The necessities 
of war have brought home to the unthinking public 
the triumphs of science, and all its devotees, be they 
chemists, engineers, physiologists, bacteriologists, 
or what not, are now united in a single brotherhood. 
There is no jealousy between engineers and chemists. 
They have fought side by side in the factory, and 
sometimes in the trenches. They know now each 
other’s merits, and engineers will be the first to admit 
that without the chemist the war could not be won. 
They, too, will join the Registrar of the Institute 
in his pious hope that “‘ as the discoveries of science 
have been applied to the destruction of humanity, 
they may be devoted more and more to the further- 
ance of the arts of peace, to the uplifting of civilisa- 
tion, and to the pacification of the world.” 
* * * * * 


THE Employers’ Parliamentary 


= a Council is, we believe, a body which 
Sneha receives but little support from 


engineers. It is, we fancy, not 
what one would describe as a very influential body, 
but it has very definite aims, and works for them with 
honesty of purpose. It believes in individualism, 
dislikes Government interference with industry, and 
detests socialism. It is for these reasons, no doubt, 
that the New Statesman, which holds opposite views, 
attacks its last annual report. With these differences 
of opinion we should have nothing to do were they as 
harmless as they might be in normal times. It is 
because times are far from normal, and because we 
are approaching a very difficult period in our indus- 
trial history, that we feel it incumbent upon us to say 
one word of advice to our young contemporary. We 
are all seeking for a smooth path through the 
troubles which will arise when our armies are de- 
mobilised. Employer and employed recognise the 
difficulties, and both are endeavouring to discover a 
course that will be agreeable to both. It is essential 
that peace should be preserved between them, and 
that there should be no raking over of old animosities. 
The Employers’ Parliamentary Council handled the 
case with some delicacy. It was not to be expected 
that it would throw overboard all its principles, but 
it shows consideration for the needs of the day. The 
New Statesman, of course, disagrees with it ; that was 
to be expected, but it hinders the advent of industrial 
peace by attacking it at all, and above all by attacking 
it with something less than fairness. It gives “ snip- 
pety ”’ quotations from the reports, and strings them 
together into a chain of argument of its own con- 
structing. It adds to the Council’s expression of 
intention to support the repeal of the Trades Disputes 
Act its own remarks, “‘in order to make impossible 
any widespread strikes,’’ whereas the Council is just 
as urgent in opposing lock-outs as in opposing strikes. 
It makes it appear that the Council desires to break 
the pledges given to the unions, and by its manner of 
doing so gives a false impression. The Council sees 
that the old conditions cannot be reinstated. If 
higher wages are to be paid the old privileges of 
restricting labour, and of limiting output, must go. 
But the Council expresses no bitter animosity to the 
unions ; it asks them to set their house in order and 
nomore. ‘“‘ Let there be high wages by all means, but 
they must be earned,” is what it says. On the other 
hand, the New Statesman appears to wish that the 
unions should pursue in the future their reckless 
policy of the past, but at a higher rate of wages. 
Against this course not only the employers, not only 
the wiser labour leaders, but the public have set their 
face. They are all resolved that a better temper 
shall prevail, and our contemporary does a dis-service 
to its country by endeavouring to maintain a bitter- 
ness which others are labouring to remove. It would 
be better employed in looking for means of reconcilia- 
tion than in seeking quarrels. 





THERE is no stouter opponent of 
the metric system than that veteran 
American engineer, Mr. F. A. 
Halsey. Years ago he made the 
most detailed study of it that has ever been attempted, 
and produced a book, ‘‘ The Metric Fallacy,’ which 
should be read by all who desire to reach a judicial 
decision on this national problem. He has again 
entered the lists _ to break a lance with the pro- 
metrists, and in a recent number of the American 
Machinist discusses five metric myths with all his old 
energy. The first myth is that the system is in 
universal use except in a few countries. In no 
country, he asserts, is it adopted to any appreciable 
extent “in trade and commerce,” and compulsory 
laws have not succeeded in eradicating old units. 
“People everywhere show substantially unanimous 
preference for their old non-decimal units.’”” Where 
it has been adopted it has been adopted by compul- 
sion, but “‘ were the advantages claimed for it real, 
compulsion would long ago have become unnecessary.” 
Quite a good point. Then Mr. Halsey handles 
severely the contention that the adoption of the 
system is easy, and the transition period short, and 
shows by quotations from an official letter written by 
the French Minister of Commerce in 1906 that after 
** 112 years of effort and 70 years of compulsory law ” 
the system is still far from adoption, and that the 
suppression of old units “‘ would cause profound 
disturbance in many industries.” Myth No. 3 is that 
the metric system saves time in calculations, because 
of “‘ the inter-relation and correlation of the units.” 
Such things, says Mr. Halsey, have “no application 
to the commercial, industrial and technical users of 
weights and measures.” It is rarely indeed that units 
have to be mixed “‘ outside of the school-room or 
laboratory.”’ The use of single units with decimal 
divisions is increasing. Then Mr. Halsey makes 
sport with the people who claim that much time could 
be saved in education, and shows that their claims are 
fantastic or illusory. Finally he handles the question 
of foreign trade—his fifth myth—adopting the very 
practical line of argument that American trade has 
flourished enormously even with metric countries, 
in spite of the fact that the United States still adheres 
to the older units. It is all very well done, and very 
readable, and there is at the back of it all a knowledge 
of the subject more complete than any other single 
man possesses. There may be holes in individual 
arguments ;-we do not say there are not, but the main 
argument still stands fast that, in spite of compulsion, 
no country is yet wholly metric, and that non-metric 
countries are amongst the most prosperous in the 
world. All of which leaves us just where we were. 
We are not opposed to the metric system ; let him 
use it who will; we are opposed to the use of it 
being made compulsory. 


Weights 
and 


Measures. 








THE INSTITUTE OF METALS. 





A sPEcIAL feature of the forthcoming spring meeting 
on March 21st and 22nd of the Institute of Metals 
will be a general discussion on metal melting, a subject 
which hitherto has received very little attention from 
the scientific societies, but which has now assumed great 
national importance, since vast quantities of fuel—solid, 
liquid, and gaseous—are used in metal melting, particularly 
for munitions making. Economies in the use of these 
fuels in the metal industries are generally realised to be 
possible, but the lack of comparative data has often 
hindered the adoption of the most efficient means of 
metal melting. The Institute of Metals is fortunate in 
having as its president, who will preside over the discussion, 
Sir George Beilby, F.R.S., the head of the new Government 
Board of Fuel Research. 

At the meeting a series of six communications will be 
made which will bear on all phases of the question of the 
melting of the non-ferrous metals, whether by high pressure 
or low pressure gas, coke, oil fuel, or electricity. The 
papers to be considered include the following :—‘‘ Metal 
Melting as Practised at the Royal Mint,” by Mr. W. J. 
Hocking ; ‘‘ Coal Gas as a Fuel for the Melting of Non- 
ferrous Alloys,” by Mr. G. B. Brook; ‘* High Pressure 
Gas Melting,” by Mr. C. M. Walter; “‘ Contribution to 
Metal Melting Discussion,’ by Messrs. H. M. Thornton 
and H. Hartley; ‘‘ An Electric Resistance Furnace for 
Melting in Crucibles,” by Mr. H. C. Greenwood, D.Sc., and 
Dr. R. 8. Hutton ; ‘‘ Ideals and Limitations in the Melting 
of Non-ferrous Metals,” by Mr. Carl Hering ; and “ Metal 
Melting in a Simple Crude Oil Furnace,” by Mr. H. 8. 
Primrose. These papers will be read and discussed on 
the second day of the meeting. 

In addition to the metal melting discussion several 
important communications bearing on other phases of 
metallurgical work will be presented on the first day of 
the meeting, amongst which may be mentioned the 
following :—‘‘ The General Properties of Stampings and 
Chill Castings in Brass of Approximately 60/40 Composi- 
tion,” by Mr. Owen W. Ellis; ‘‘ Machining Properties 
of Brass,” by Mr. Owen W. Ellis; “* Surface Tension and 
Cohesion in Metals and Alloys,” by Mr. Sydney W. Smith ; 
‘* Aluminium Production by Electrolysis : A Note on the 
Mechanism of the Reaction,’ by Mr. R. Seligman ; 
‘** Annealing of Nickel Silver (Part II.),” by Mr. F. C. 
Thompson. The meetings will be held in the lecture hall 
of the Chemical Society, Burlington House. On the first 
day, Wednesday, March 21st, the meeting hour is 8 p.m., 
and on the 22nd March at 4.30 p.m. : 

The seventh annual May Lecture of the Institute will 
be given at the Institution of Civil Engineers, Great 
George-street, Westminster, S.W., on Thursday, May 3rd, 
at 8.30 p.m., by Professor W. E. Dalby, F.R.S., on 
“* Researches made possible by the Autographic Load 
Extension Optical Indicator.” 
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LATHE FOR TURNING CAM SHAFTS 


J. PARKINSON AND SON, SHIPLEY, YORKSHIRE, ENGINEERS 
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LATHE FOR TURNING CAM SHAFTS. 


A speciaL lathe has recently been 
Messrs, J. Parkinson and Son, Shipley, Yorks, for roughing 
out cam shafts for aeroplane engines. It will deal with 
shafts from 3}in. to 4}in. diameter by 5ft. long, and hasa 
headstock of the all-gear type giving three speeds which, 
with a two-speed countershaft, renders six. spindle speeds 
available. There are also three rates of feed. A general view 
of the lathe is given herewith, and the line drawings, Dia- 
grams | to 5, show the various operations on two different 
cam shafts, together with the arrangement of the tools. The 
stop bar seen at the front of the machine is fitted with a 
spacing bar notched to suit the collars or shoulders on the 
shaft being operated on, so that when once the tools have 
been set there is no necessity for the operator to make 
further measurements for new bars which can be repeated. 
A measuring device is provided at the fixed end of the bar 
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so that the lathe can be adjusted to suit any variation 
in the depths of the centre holes. 

Referring to Diagrams 1 and 2 the operations are as 
follows :—Six sets of cams are nicked down by the tools 
A, then the surplus metal shown black is turned 
off by the tool C. In the third operation the parts H, 
H', H? are nicked down with the tool B, and in the fourth 
the surplus metal is removed by the tool C. 

Diagrams 3, 4, and 5 show the operations on a 
shaft with eight cams. The cams are first nicked 
down to 2}in. diameter by means of the tools A. By 
means of the tools B the cams are then nicked down to 
Ijin. diameter. The third operation consists in turning 
off the surplus metal shown black by means of the 
tool C. In the fourth operation G and G! are nicked 
down by the tool B, and in the fifth operation the surplus 
metal shown is turned off by the tool C. A feature of 


the machine is the provision of the roller steadies to 
prevent springing of the work. 

The time taken to rough out the smaller shaft was 
14 hours, and the larger shaft 2} hours. 


introduced _ by | 
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ALUMINIUM. 





THE Minister of Munitions, in exercise of the powers 


| conferred upon him by the Defence of the Realm (Consoli- 


dation) Act, 1915, the Defence of the Realm (Amendment) 
No. 2 Act, 1915, the Defence of the Realm Regulations, 
the Munitions of War Acts, 1915 and 1916, and all other 
powers thereunto enabling him, has issued the following 
Order :— 

All persons shall in the first seven days of each month 
commencing in the month of March, 1917, send in to the 
Director of Materials A.M. 2.(H), Hotel Victoria, Northum- 
berland-avenue, London, S.W., monthly returns of :— 

(a) All aluminium held by them in stock or otherwise 
under their control on the last day of the preceding month. 

(6) All aluminium purchased or sold by them for future 
delivery and not yet delivered on such last day, together 
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with the names of the sellers to or purchasers from them. 

(c) All d4luminium delivered to them during the preceding 
month. 

(d) All aluminium serap or swarf produced by them 
and/or issued from their works during the preceding month. 

(e) All contracts or orders existing on the last day of 
or entered into during the preceding month requiring for 
their execution the use of aluminium specifying the pur- 
poses thereof. 

Notwithstanding the above no return is required from 
any person whose total stock of aluminium in hand and 
on order for future delivery to him has not at any time 
during the preceding month exceeded 56 Ib. 

For the purpose of this Order the expression aluminium 
shall mean :— 

Aluminium and alloys of aluminium, unwrought and 
partly wrought, including ingots, notched bars, slabs, 
billets, bars, rods, tubes, wire, strand, cable, plates, sheets, 
circles, strip. 

Aluminium scrap and swarf, aluminium alloy scrap 
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and swarf, remelted aluminium scrap and _ remelted 
aluminium alloy scrap and swarf. 
Granulated aluminium, aluminium powder, “* bronze,” 


* flake,” and “ flitter ;*’ or any of the above. 


Nore :—(1) Any person failing to comply with the 
above Order or making a false declaration will be guilty 
of an offence against the Defence of the Realm Regulations, 
and be liable to penalties of fine and imprisonment. 
(2) Attention is drawn to the fact that under the Order 
made by the Minister of Munitions on the 2nd December, 
1916, whereby Regulation 30(A) of the Defence of the 
Realm Regulations was applied to aluminium as above 
defined all dealing or negotiations for dealing in aluminium 
without a permit as specified in that Regulation is illegal, 
and an offence against the Defence of the Realm Regu 
lations. 








THE OPTICAL SOCIETY. 


THE annual meeting of the Optical Society was held on 
the 8th February, at Burlington House, and it was 
followed by an ordinary meeting at which a paper, entitle 
‘More Notes on Glass Grinding and Polishing,” was 
read by Mr. James Weir French. 

The paper may be regarded as a continuation of an 
earlier one delivered to the Society in November, 1916, 
which dealt particularly with the surface layer of polished 
glass. Sections of the paper were devoted to questions 
of abrasion, polishing, the cracking of the polished layer 
under special circumstances, and the explanation of 
various phenomena arising from the surface cracking. 

The author explained that glass was abraded by 
splintering, and that the efficiency of an abrasive was 
determined by the form of the grains, their general 
hardness, and particularly their cleavage. A grain that 
cleaved and presented flat surfaces lost its cut, whereas 
one that retained its original good form when broken 
down suffered only a temporary loss of cut during the 
grinding process. When precautions were taken to 
prevent clogging of the abrasive, the amount of glass 
removed was shown to be directly proportional to the 
relative speed of the grinding tool and the glass. 

Lubrication, continued the author, was a question of 
importance. ‘Too much water had the same bad effect 
as too little water. Abrasive wheels acted, he said, generally 
in the same manner as loose abrasive, but it was not wise 
to judge glass by analogy with metals. 

A new method was described of comparing and recording 
the qualities of ground glass surfaces, and results for 
typical surfaces were given. Polishing was divided by 
the author into two stages; wet polishing, in which 
material was, he said, principally removed; and dry 
polishing, in which the surface sleeks were filled or closed. 
There was also some slight removal of material during 
the second stage. The removal of material under various 
conditions was illustrated by the results of tests in some 
of which no polishing medium was employed. 
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CYCLES OF OPERATIONS. 


Diagram No. 1.—First, nick down six sets of cams with tools A. 
Second, turn off surplus metal shown black with tools C. 
.—Third, nick down H, H', and H?* with tool B. 
Fourth, turn off surplus metal shown black with tool C. 
—First, nick down eight cams to 2}in. diameter with 


Second, nick down eight cams to 1tin. diameter 


Third, turn off surplus metal shown black with tool C. 


—Fourth, nick down G and G' with tool B. 
turn off surplus metal shown black with tool C. 


Fifth, 


From experimental evidence a general mechanical 
theory of polishing was elaborated. Microphotographs 
were exhibited of the material removed during polishing 
in comparison with the grains of the polishing medium. 
Rouge, it. was shown, consisted of grains of ultra micro- 
scopic size. These grains, however, appeared to gather 
snowball fashion into lumps of about two wave lengths 
diameter, and in this condition they ploughed grooves 
or sleeks in the surface layer. During the second stage 
these sleeks were closed up, thus improving the brilliancy 
of the surface. 

When a steel ball was, continued the author, pressed 
on polished glass a concentric crack was produced in the 
surface layer. This crack might later extend to the under- 
lying material. When a rounded point was drawn 
heavily over the surface, a series of semi-circular cracks 
was produced. The cracking took place on the tension 
side and not on the pressure side, thus demonstrating 
that the cohesion of the surface layer was considerably less 
than that of the underlying material. The diameters of the 
cracks produced had a very definite relationship to the 
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WATERSPOUT 


pressure on the ball. With the semi-circular cracks there 
were associated two series of tangential cracks, one set 
corresponding with the 45 deg. line of maximum shear, 
and the other being inclined to the axis at an angle of 
from 5 deg. to 7 deg. Fire-glazed surfaces and fracture- 
glazed surfaces gave similar results, indicating the existence 
of a definite surface layer. Polished quartz, added the 
author, also gave similar results, but the natural polished 
surfaces of crystals resulting from crystal growth and not 
from the mechanical or thermal agitation of the surface 
molecules, did not exhibit either sleeks or surface cracks, 
thus suggesting the non-existence of a surface layer. 

In conclusion, the permanent marking of glass by 
French chalk and certain other materials was explained 
as being due to the cracking of the surface layer. Other 
subjects were also discussed, such as the cracking of glass 
by seratching and. by the drying of gums and glues, the 
chemical theory of polishing, and the welding of polished 
surfaces. ‘ 

With the object of enabling foremen and operatives of 
glass-grinding departments of optical instrument works 
to hear this paper, arrangements have been made for it 


to be repeated, with all the illustrative lantern slides, at | 


the Northampton Polytechnic Institute, St. John-street, 
Clerkenwell, this evening. Dr. R. Mullineux Walmsley, 
past-president, will take the chair at 8 p.m. Tickets may 
be obtained from the secretary at 39, Victoria-street, 
Westminster. 








WATERSPOUT IN THE MEDITERRANEAN. 


As a matter of interest we have pleasure in reproducing 
herewith a photograph of a waterspout, which has been 
courteously sent to us by the firm of Gio Ansaldo and Co. 
The waterspout in question passed within half a kilometre 

say 550 yards—of the Company’s shipyard at Sestri 
Ponente, at mid-day on January 13th last. 








A 6000-K1Lowatr, 1500 revolutions per minute turbo 
set, installed at the Port Dundas station of the Glasgow 
Corporation, illustrates the reliability of a modern steam 
turbine unit and of the importance of coal consumption. 
The turbine is of the Rateau impulse type, designed 
tor 190 Ib. sq. in. pressure, and 166 deg. Fah. superheat, 


containing a velocity wheel, followed by ten Rateau | 


impulse stages ; the maximum tip speed being 553ft. per 
second. 
generator. The set was started up in February, 1914, 
and had generated 100,000,000 units by August, 1916, so 
that with a coal consumption of, say, 1.75 lb. per kilowatt 
hour, the coal used by the set would amount to 78,250 tons 
in two and a-half years, or at the rate of 31,300 tons 
per annum, which represents a coal bill of £23,500 per 
annum, with coal at 15s. per ton, so that each | lb. improve- 
ment in steam consumption saves about £1710 per annum 
in cost of fuel alone, 
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It is coupled to a three-phase 50 period 6600-volt | 
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BRITISH RAILWAYS IN 1916. 


No. I. 


In the following article we give the principal points in the 
reports of the thirteen principal railway companies of the 
United Kingdom for the past year, and the only explanation 
that need here be added is that in the review of the general 
balance sheet only the larger items therein are mentioned, 
and where the figure for 1916 differs little from that for 
1915 the latter is not given ; in other words, no compara- 
tive figures are given unless the comparison is note- 
worthy :— 

LONDON AND NortTH-WESTERN. 


The receipts were £19,437,588 and the expenditure 
£13,655,959, and the net receipts £5,781,628, as against 
£5,743,400. The miscellaneous receipts were £500,270, 
as against £459,236. This increase is, in part, accounted 
for by £6000 more from rents, £3000 more in interest 
from the advance to the London Electric Railways, and 
£40,000 more from general interest. There was a decrease 
of £5000 from “ other rents,” of £1500 from the invest- 
ment in the Great Southern and Western of Ireland, and 
of £10,000 from joint lines: ‘The appropriation to reserve 
was £200,000, as a year ago; the balance carried forward 
was £238,107, as against £174,574, and the same rates of 
dividend were paid as in 1915. 

After a credit of £62,015 for steam boats, the capital 
expenditure was £520,172, the main items of which were : 
—On lines open for traffic, £102,402 ; widenings, £84,272 ; 
rolling stock, £152,969 ; electric power stations, £147,076. 

On the credit side of the general balance sheet appear :— 
Cash, £1,260,005 ; investments in Government securities, 
£2,538,337, as against £1,857,616; stock of stores and 
materials, £2,988,210; outstanding traflic accounts, 
£1,130,013; amount due from railway companies, 
£244,180; accounts receivable, £1,204,552, as against 
£674,423; miscellaneous accounts, £305,995, and steam- 
boat suspense account £135,400, as against £103,400. 

On the debit side there are :—Amount due to railway 
companies, £67,997, as compared with £213,383 ; savings 
bank, £894,769; superannuation funds, £4,224,309 ; 
accounts payable, £951,684, as against £821,157; miscel- 
laneous accounts, £492,968, as against £266,196; fire 
insurance, £536,317 ; depreciation funds, including arrears 
of maintenance: railways, £2,568,120, as against 
£1,700,374 ; steamboats, £808,650, as against £596,486, 
and general reserve £1,100,000, as compared with 
£900,000. 


GREAT WESTERN. 

The receipts amounted to £17,369,086, and the expendi- 
ture to £11,823,489, and the net receipts to £5,545,597, 
as compared with £5,548,844. Miscellaneous receipts were 
£327,626, as against £298,591, which increase includes 
| £7000 more from rents for houses, of £5700 from other 
rents, of £24,000 from general interest, and of £1100 from 
joint lines. The sum of £200,000 was again put to general 
reserve, and £218,277 was. carried forward, as against 
| £160,625. The same rate of dividend was paid as in 1915. 








The capital expenditure incurred during the year 
amounted to £249,664, of which £114,275 was on lines 
open for traffic, £81,735 on new lines, £37,853 on land and 
buildings for manufacturing and repairing, and £14,450 
on land not used for railway working. 

On the credit side of the general balance sheet we 
notice :—Cash, £2,555,129, as compared with £2,452,787 ; 
investments in Government securities,, £3,984,682, as 
against £2,300,693; stock of stores and materials, 
£1,935,808, as against £1,695,598; outstanding traffic 
accounts, £876,283, as compared with £1,053,387 ; accounts 
receivable, £631,958, as against £358,019, and miscellaneous 
accounts £756,360, as against £526,473. 

Among the items of indebtedness are :—Savings banks, 
£810,248, as against £752,302; superannuation funds, 
£2,219,369, as compared with £1,983,649; accounts 
payable, £843,412; miscellaneous accounts, £740,628, 
as against £449,306 ; railway depreciation fund, £4,155,446, 
as against £2,478,534; steamboat depreciation fund, 
£554,396, and general reserve £600,000, as compared with 
£400,000. 

MIDLAND. 


The receipts amounted to £16,860,641, and the expen- 
diture to £11,196,243, leaving the net receipts at £5,664,397, 
as compared with £5,659,283 in 1915.. Miscellaneous 
receipts brought in £611,168, as against £601,159, which 
increase was accounted for by £7000 additional from rents 
and £16,000 from general interest; against which there 
was a loss of £10,000 in the receipts from the Lrish Northern 
Counties section. The same sum —£200,000—was placed 
to reserve, and the amount carried forward was £158,714, 
instead of £142,340. The rates of dividend were the 
saroe for the year as in 1915. 

During the year the expenditure on capital, after credit 
of £13,948 for lines jointly owned, £4135 for electric 
power stations, and £33,224 for land not used in connection 
with railway working, was £27,411, which included 
£16,245 for new lines, £9939 for widenings of and additions 
to existing lines, and £32,790 for rolling stock. 

On the credit side of the general balance sheet there 
appear £4,104,182 in cash and Treasury Bills, as against 
£2,424,156 in 1915, £1,270,333 in investments in Govern- 
ment securities, £2,709,546 in stock of stores and materials, 
as against £2,233,477; £1,385,247 in outstanding traftic 
accounts, as against £1,731,184, and £810,023 in miscel- 
laneous accounts, as against £575,027. 

On the debtor side we find the indebtedness to other 
railway companies to be £413,285, as against £195,694 ; 
to the Midland Railway Savings Bank, £295,676, as 
against £239,898 ; for superannuation and other provident 
funds, £2,359,460, as compared with £2,212,714; for 
accounts payable, £1,043,427, as ‘against £1,062,482 ; 
for the railway depreciation fund, including arrears of 
maintenance, £4,635,617, as against £3,247,759, and for 
the steamboat depreciation fund £518,446, as compared 
with £374,977. The increase in the latter was explained 
by the chairman to be due to the Admiralty having pur- 
chased one of the Midland steamers. The general reserve 
stands at £1,444,162, an increase of £200,000 over a year 
ago. 

Norvru-EAstTern. 

The receipts were £13,005,528 and the expenditure 
£8,916,228, and the net receipts £4,089,300, as against 
£4,110,376 ; miscellaneous receipts were £165,804, as 
against £141,631, which increase is principally accounted 
for by £12,375 from Wilson’s and N.E.R. Shipping Com- 
pany, as against nothing a year ago, and £11,628, as against 
£6228 from the Hull and Netherlands Steam Shipping 
Company. ‘The general reserve fund received £100,000, 
as against £30,000, and the suspense account for renewals 
and contingencies and maintenance in arrear got £100,000, 
instead of £150,000. The amount carried forward was 
£270,051, as against £257,164, and the same rates of divi- 
dend were paid as a year ago, except that the redeemable 
preference stock received 4} per cent., as against 2} per 
cent. 

The capital expenditure was £265,262, of which £146,235 
was on lines open for traffic and £121,728 on docks. There 
is a credit of £6223 for rolling stock. 

Among the credit items in the general balance sheet 
are :—Cash, £235,106, as against £352,145; investments 
in War Loan and Treasury Bills, £1,758,754, as against 
£450,498 ; advance to Hull and Barnsley Company for 
King George Dock, £1,447,366; stock of stores and 
materials, £1,627,394; outstanding traffic accounts, 
£504,208, as compared with £698,451 ; accounts receivable, 
£297,306, as against £122,304, and miscellaneous accounts 
£831,334, as against £677,604. 

On the debit side there are :—Temporary loans, £231,500, 
as compared with £156,800 ; savings banks, £1,260,944 ; 
superannuation funds, £1,879,644; accounts payable, 
£223,497; liabilities accrued, £193,531; miscellaneous 
accounts, £472,568 ; insurance fund, £608,811; suspense 
account for renewals and contingencies, and maintenance 
in arrear, £3,600,106, as against £2,275,856, and general 
reserve £500,000, as compared with £470,000. 

GreAT NORTHERN. 

The receipts amounted to £7,798,807, and the expendi- 
ture to £5,596,540, leaving net receipts £2,202,267, as 
against £2,174,460 in 1915. Miscellaneous receipts in- 
creased by £10,000, principally from higher interest 
received. The sum of £50,000 was placed to reserve, as 
against nothing last year, and the amount carvied forward 
was £140,683, instead of £128,325. The same rates of 
dividend were maintained as in 1915. 

In the capital account for 1916 there is a credit of 
about £38,000 for sundry items, including £16,896 for 
docks, harbours, and wharves, and the debit balance on 
the capital expenditure is £77,894. Among the items are 
£85,126 for new lines, and £10,754 for land not used for 
railway purposes. 

On the credit side of the general balance sheet we find 
£591,804 in cash, as against £705,300 ; £672,940 in invest- 
ments in Government securities, as against £523,755 ; 
£988,417 in stock of stores and materials, as compared 
with £857,789; outstanding traffic accounts £605,582, 
as against £621,535, and for miscellaneous accounts 
£265,721, as against £168,209. 

Among the items of indebtedness are :—£119,192 due 
to other companies, as compared with £231,045 ; £308,375 
to the savings bank, £958,184 to superannuation and 
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other provident funds, as against £896,524; £415,226 
for miscellaneous accounts, as compared with £511,688 ; 
£407,206 for renewals of rolling stock and permanent way 
—e new entry—£208,160 for railway depreciation fund, 
as compared with £181,934, whilst the general reserve 
is £125,000 instead of £100,000. 


GREAT EASTERN. 


The receipts amounted to £7,156,485, and the ex- 
penditure to £5,120,799, leaving the net receipts £2,035,686, 
as compared with £2,033,103. The miscellaneous receipts 
were £125,786, as compared with £129,035; the latter 
decrease being principally due to a fall of £2200 in receipts 
from rents from houses and lands, and of £1200 from 
“other rents, including lump sum tolls.’ Nothing was 
placed to reserves, but, on the other hand, there was, a 
year ago, a sum of £10,000 taken from reserves. The 
amount carried forward was £101,638, as against £108,949, 
and the same rates of dividend were paid as a year ago. 

Included in the capital expenditure were £18,291 on 
lines open for traffic, £49,887 for land for manufacturing 
and repairing works, and £16,341 for machinery. The 
sum of £10,491 was spent on land not used for railway 
work. A credit of £155,061 for steamboats—owing, it 
was explained at the annual meeting, to three vessels 
having been lost—makes the capital expenditure for the 
year a credit amount of £53,390. 

On the credit side of the general balance sheet there 
are the following entries :—Cash, £704,950, as against 
£817,042; Treasury Bills, £676,629—a new entry ; stock 
of stores and materials, £881,836, as against £741,608 ; 
savings bank investments, £273,825; outstanding traftic 
accounts, £373,563; accounts receivable, £341,311, as 
against £246,384. 

On the debit side there are :—Amount due to railway 
companies, £88,607, as compared with £147,347 ; savings 
bank, £729,871; accounts payable, £523,376, as against 
£447,111; liabilities accrued, £488,792; miscellaneous 
accounts, £342,723, as against £285,466; railway depre- 
ciation fund, including deferred maintenance, £866,608 
—an increase of practically £700,000. 


GREAT CENTRAL. 


The receipts were £7,067,966 and the expenditure 
£4,980,442, and the net receipts £2,087,524, as compared 
with £2,057,058. Miscellaneous receipts were £139,386, 
as against £142,546, this decrease being mainly due to 
a reduction in the amount received from rents from 
houses. Nothing was placed to reserve, but the balance 
carried forward was £8367, as compared with £7214. 
The same rates of dividend were paid as a year ago, 
except that 2 per cent., instead of 1 per cent., was paid 
on the 5 per cent. preference stock 1894. 

After credit of £1859 for canals and £13,851 for land 
not used for railway purposes, the capital expenditure 
for the year amounts to £67,362, which includes £18,320 
for lines open for traffic, £15,455 for widenings, £35,050 
on lines jointly owned, £6060 on rolling stock, and £5881 
for docks, harbours, and wharves. According to the 
report, the widenings will be the Doncaster and Thorne, 
the joint lines will be the Hull and Barnsley and Great 
Central Gowdall and Braithwell, whilst the dock work is 
the Grimsby fish market extension. 

On the credit side of the general balance sheet there 
appear :—Cash, £674,839; investments in other com- 
panies, £183,635, as against £127,942; stock of stores 
and materials, £825,521, as compared with £644,752; 
outstanding traffic accounts, £322,511, as against £424,623 ; 
amount due from other companies, £155,932, as against 
£182,537 ; accounts receivable, £313,528, as compared 
with £112,271, and miscellaneous accounts £116,361, as 
against £72,441. 

Included in the indebtedness there are :—Lloyd’s 
Bonds, £481,000, as against £587,000; amount due to 
railway companies, £304,482; savings bank, £765,266 ; 
pension fund, £486,136; accounts payable, £266,365 ; 
liabilities accrued, £88,880; miscellaneous accounts, 
£73,122, as against £47,609 ; advanced by Great Western 
for the Banbury branch, £280,359; fire insurance fund, 
£122,259; depreciation funds, including arrears of 
maintenance: railways, £671,922, as against £397,872 ; 
steamboats, £488,105, as against £362,901; docks, 
£182,837, as compared with £159,101. 


Lonpon AND SoutTH-WESTERN. 


The receipts were £6,980,958 and the expenditure 
£4,941,500, leaving net receipts £2,039,458, as compared 
with £2,019,534. The miscellaneous receipts were 
£16,809, as against £173,787. These sums include an 
increase of £4000 in “ other rents,’’ of £7000 in interest 
and dividends from investments in other companies, of 
£80 in transfer fees, and of £740 from joint lines. But 
—herein differing from the experience of other companies 
—the amount for general interest decreased by nearly 
£10,000. The sum of £20,000 was placed to reserve for 
the electrification of suburban lines revenue suspense 
account, £61,441 as against £59,469 was carried forward, 
and the same rates of dividends were paid as a year ago. 

The capital expenditure for the year was £225,517, of 
which £165,301 was on lines opened for traffic and £54,789 
on electric power stations. 

On the credit side of the general balance sheet appear :— 
Cash, £780,578, as against £1,097,126; investments, 
£724,855, as against £429,479 ; outstanding traffic accounts, 
£131,340 as against £220,933; accounts receivable, 
£372,661, as compared with £199,093. Among the items 
of indebtedness are :—Savings bank, £625,683 ; super- 
annuation and other provident funds, £346,762 ; railway 
depreciation fund, £881,296—an increase of £320,000. 


Lonpon, BrigHTON AND Sours Coast. 


The receipts amounted to £4,293,257° and expenditure 
to £2,913,532, and the net receipts £1,379,725, as compared 
with £1,377,533. Miscellaneous receipts were £118,970, 
a decrease of £7400, mostly in “‘ other rents.”” Nothing 


was placed to reserve, and the balance carried forward 
was £30,128, as against £37,398. 
were unaltered. 

After credit had been given for £6091 for steamboats 
and dredgers, and £3737 for land not used in connection 
with railway working, the capital expenditure for the 
year was £38,832, of which £29,931 went on lines open for 


The rates of dividend 





traffic, £15,512 on rolling stock, and £2860 on land for 
railway working. 

On the credit side of the general balance sheet appear :— 
Cash, £378,383—an increase of £25,000 in the amount on 
deposit at interest—investment in Treasury Bills, £135,135 
—a new entry ; stock of stores and materials, £516,876, 
as against £496,964; outstandi traffic accounts, 
£55,654, as compared with £105,380 ; accounts receivable, 
£283,216, as against £259,701. 

Among the items of indebtedness are :—Amount due 
to railway companies, £13,234, as against £72,997 ; 
provident fund, £357,146; pension fund, £758,438 ; 
accounts payable, £168,298; miscellaneous accounts, 
£89,380, as against £49,457; railway depreciation fund, 
including deferred maintenance, £361,308, as against 
£173,220, and steamboats and dredgers depreciation fund, 
including insurance, £179,527. 


Souru-EastTEern. 


The net revenue received from the South-Eastern and 
Chatham Managing Committee was £1,085,568, as com- 
pared with £1,059,102. The net receipts from hotels 
rose from £1732 in 1915 to £29,842 in 1916. This increase 
is, according to the report, due to the Government having, 
in the matter of hotels, recognised the South-Eastern as 
a controlled company, and made up its hotel receipts to 
the 1913 standard. The sum of £15,000 was placed to 
reserve, as against nothing a year ago, whilst £11,851, 
instead of £3014, were carried forward, and 6} per cent. 
was paid on the ordinary stock, instead of 6 per cent., 
10 per cent. on the preference stock as last year, and 14 per 
cent., as against 1 per cent., on the deferred. The only 
capital expenditure was £31,342, contributed to the Joint 
Managing Committee. 

On the credit side of the general balance sheet appear :— 
Cash, £510,291, as against £21,781 ; investments, £879,033, 
as against £868,365 ; stores and petty cash transferred to 
Joint Managing Committee, £229,363; due from Joint 
Managing Committee, £112,068, as against £308,410; 
miscellaneous accounts, £98,025, as against £75,756. 

On the debit side nothing is due to bankers, whereas 
£68,720 were due a year ago ; £244,102 are due to the Joint 
Managing Committee, against nothing a year ago ; savings 
banks, £584,112; miscellaneous accounts, £4316, as 
against £12,003; special insurance funds, £115,751, and 
general reserve £183,331. 

It may be desirable to explain that the accounts of the 
South-Eastern, the London, Chatham and Dover, and the 
South-Eastern and Chatham Joint Managing Com- 
mittee are abnormal, as these companies suffer, in com- 
parison with others, in two respects. First, the parent 
companies are not controlled, and, secondly, the Managing 
Committee, in normal times, has the benefit of the moneys 
received from passengers journeying to the Continent, 
as they are distributed among the other companies for 
some weeks. This provides a working balance for the 
Managing Committee, but now that there is no booking 
to the Continent there is no working balance. As a conse- 
quence, the parent companies have to advance the working 
expenses as required. 


Lonpon, CHATHAM AND DOVER. 


The net revenue received from the South-Eastern and 
Chatham Joint Managing Committee amounted to 
£754,377, as compared with £735,986. The net receipts 
from hotels were £10,568, as against £8198, although the 
company has obtained the same concession from the Govern- 
ment asthe South-Eastern. Rents rose £1000 and transfer 
fees £70, but rents from hotels decreased £800, and “‘ other 
rents’ £2000. Nothing was placed to reserves, and the 
balance carried forward was £83,497, as against £85,989. 
The dividend on the Arbitration Preference stock is 44 per 
cent., as against 4 per cent. in 1915. 

The capital expenditure was £23,359, of which £21,780 
formed the London, Chatham and Dover contribution to the 
Joint Managing Committee. On the credit side of the 
general balance sheet are the following items :—Cash, 
£460,984, "as against £119,387; amount due from the 
Joint Managing Committee, £77,877, as against £161,986, 
and miscellaneous accounts £78,298, as compared with 
£46,397. On the debit side we find<—Lloyd’s Bonds, 
£93,037 ; due to the Joint Managing Committee, £225,653, 
as against £1134; savings bank, £117,985, and general 
reserve £54,067. 


Soutu-EastERN AND CHATHAM JOINT MANAGING Com- 
MITTEE. 


The receipts were £5,729,648 and the expenditure 
£3,713,473, and the net receipts £2,016,175, as compared 
with £1,972,325. The miscellaneous receipts were £7461, 
as against £7965, a new entry of £2244 for general interest 
being more than counterbalanced by the deficiency in the 
East London working account. The balance, after paying 
the fixed charges of £183,690—£185,202 in 1915—was 
divided as to 59 per cent. to the South-Eastern Company 
and 41 per cent. to the London, Chatham and Dover. 

The capital expenditure was £53,122, of which £41,618 
went on lines open for traffic, £4544 on rolling stock, £1388 
on lands and buildings for manufacturing and repairing 
plant, and £5769 for land not used for railway working. 

Among the credit items in the general balance sheet 
are :—Cash, £201,109, as against £161,042; stock of 
stores and materials, £1,063,759, as compared with 
£712,720; outstanding traffic accounts, £137,566, as 
against £267,768 ; due from railway companies, £479,377, 
as against £16,028; accounts receivable, £437,788, as 
against £321,367, and miscellaneous accounts £149,163, 
as compared with £43,665. 

Among the items of indebtedness are :—Due to railway 
companies, £91,029, as against £177,877 ; superannuation 
funds, £121,364 ; accounts payable, £249,040, as compared 
with £169,733; liabilities accrued, £344,926; miscel- 
laneous accounts, £575,953, as against £64,845; railway 
depreciation fund, £466,512, against nothing a year ago, 
and £260,853 for steam boat depreciation fund, as against 
£120,438. 


LANCASHIRE AND YORKSHIRE. 


The receipts were £8,339,431 and the expenditure 
£5,907,410, and the net receipts £2,432,020, as compared 
with £2,417,666. Miscellaneous receipts were £186,497, as 
against £175,692, part of this increase being due to rents 
from houses being £6000 more, and a new entry of £6983 for 





general interest. Other rents were £3000 down. No 
appropriation was made to reserve, and the amount 
carried forward was £40,828, as against £40,374. Tho 
rates of dividend were the same as a year ago. i 

The capital expenditure for the year, after credit of 
£2339 for lines jointly owned and £12,021 for horses, is 
given, and amounts to £207,903. The ess of this 
sum is, we suggest, probably accounted for by work for 
the Manchester and Bury electrification. The sum in 
question includes £45,934 on lines open for traffic, £76,21 2 
on rolling stock, £16,839 for goods and parcels road vehicles, 
£34,186 for electric power stations, and £20,177 on land 
not used for railway working. 

On the credit side of the general balance sheet appear :— 
Cash, £674,028, as compared with £779,677 ; investments 
in Treasury Bills, £762,202—a new entry—stock of stores 
and materials, £1,090,678, as against £917,222; out- 
standing tratiic accounts, £483,892, as compared with 
£520,861, and accounts receivable £506,752, as against 
£234,374. 

On the debit side there are :—Savings banks, £801,109, 
as against £707,873 ; superannuation funds, £823,740, as 
compared with £799,603 ; accounts payable, £568,033, as 
against £441,401 ; liabilities accrued, £317,024, as against 
£738,114; railway depreciation fund, including arrears 
of work, £489,772—an increase of £169,000; steam boat 
depreciation fund, £456,418, as against £301,688, and 
general reserve £105,000. 








LETTERS TO THE EDITOR. 


(We do not hold Ives responsible for the opinions of our 
Correspondents.) 








TRADE AND PROFESSIONAL SECRETS. 
Sirn,—It is a well understood custom, in many British 
industries, that the technical staff are debarred, either tacitly 
or by definite undertakings to that effect, from communicating 
the results of their researches, or the details of processes with 
which, in the course of their duties, they become acquainted, 
to outsiders, without the express permission of their employers. 
In principle this prohibition is reasonable enough, as it preserves 
to the employer that which is legitimately his and ensures that 
he, and he alone, shall reap the benefit of any improvement in 
practice or saving in expense that may accrue from the services 
of the paid experts in hisemployment. __ st 

The present war, the industrial conditions now prevailing, 
the mobilisation of the nation’s resources and the pooling of its 
knowledge and experience have, however, radically altered the 
relations subsisting between employers and the criterions of the 
rights they possess as individuals, and the duties they owe tu 
the community as a whole. That this is so has been repeatedly 
recognised in recent legislation, while under the Defence of the 
Realm Regulations it has become an offence to withhold, from 
the common stock, any knowledge or invention which would 
increase efficiency, stimulate output, or in any other way further 
the common cause of the nation. ; 

In the keying up of our industries to war pitch, we have 
already lost invaluable time, and in isolated and sporadic 
attempts to improve practice we have lost no less invaluable 
money and materials. The present time is ill-chosen for any 
manifestation of commercial or industrial jealousy or suspicion. 
Many cherished secrets of armament and projectile manufacture 
have become public property; no firm or company may 
legitimately withhold from the public service any contribution 
to common knowledge which will make for common weal, and 
any attempts to do so are unpatriotic and selfish in the highest 
degree. 

So long, however, as human nature is human nature the 
appeal to altruism will always pale before the appeal to self- 
interest, and it is to that inerradicable characteristic that the 
strongest appeal can now be made to pool the existing resources 
of technical knowledge and experience, not only for the general 
good, but also for the individual benefit of each contributor. 

There is something strangely archaic in the hoarding of trade 
secrets. Analysis can wrest, from most mixtures and compounds, 
the knowledge of the proportions of the ingredients they contain. 
Mechanical tests recorded and compared leave but little 
unrevealed as to quality, strength and utility. The days of the 
craftsman and the guild of quasi-masonic secrets and alchemical 
formule, of vows of secrecy and of ceremonial initiation, have 
passed away or at best survive only in the patent medicine 
trade which flourishes, and has always flourished in an 
atmosphere of quackery and charlatanism. Even Lhassa has 
been mapped and photographed, and the forbidden city ot 
Sheffield has admitted the stranger within her gates to 4 
participation of her hidden mysteries and secret rites. It is 
therefore more important now than ever that the prohibition 
referred to in the opening paragraph should not be too 
rigorously construed; that eee should not be too 
severely withheld, and that what the experts know should be 
made common knowledge, by common consent, for the common 

‘ood. 

7 There is an enormous amount of spade work to be done, and 
the conscription of knowledge and experience is no less necessary 
in the sphere of industrial progress than the conscription of 
men and material in the direct service of the war. Innumerable 
committees have been formed by the Government, by learned 
and scientific societies, and by private associations of employers 
to collate information as to resources, methods and outputs. 
There is much inevitable overlapping, with its consequent waste 
of time and energy and its re-duplication of inquiries and 
information, but much of this will right itself in time, while 
it is simply a matter of skilful organisation to co-ordinate the 
work of competing committees and eliminate such overlapping. 
Once some such co-ordination has been introduced, and the 
work of the various bodies carefully allocated, there remains 
the task of collecting information and codifying it. But how 
is this information to be obtained if the experts who possess 
it are not freely accorded permission to give it? It would 
appear necessary for the boards of great industrial concerns to 
recognise the extreme need of allowing the necessary information 
to be gathered and to instruct their officials accordingly ; above 
all, should such boards refrain from obstructive tactics and 
recognise that any advance in mutual industrial knowledge and 
efficiency is not only of benefit to the country as a whole but of 
immec‘ate and tangible benefit to themselves. By bringing 
methods and processes into the light of day, by discussing and 
comparing them and by rectifying and improving practice the 
net gain to any given firm must far outbalance any direct 
contribution they may themselves make, while the gain to any 
given industry will likewise far ree to the community at 
large, any that may be realised by erence to traditions of 
isolated research and secret investigations stimulated by selfish 
interests alone. i ; 

It has been recognised over and over again that signal 











benefits have resulted to many industries through the activities 
of the various societies and institutes which represent their 
interests. It is to these societ titutions that the 


and 
country is looking for further help in the same direction. The 
various committees and sub-committees that have been formed 
to collate and collect information must not be handicapped in 
their efforts by finding that the information required is refused. 
Only by free, generous and disinterested interchange of views 
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can any real progress be made; the pooling of the expert 
knowledge has become a vital stage in the improvement of 
technical practice. Surely then, an appeal to those who hold 
the keys of such knowledge to open their stores will not be 
made in vain, and those in possession of facts of experience 
which may tend to improve practice should be accorded 
ungrudging permission to contribute their, quota to the general 
stock. 

It is a truism to point out that the basis of any attempt to 
improve industrial practice is the knowledge of how existing 
practice is conducted. The preliminary of any report embodying 
recommendations for improvement must be a statement of what 
is already being done. There are many ways of doing a thing : 
« thousand and one variations in practice, and some ways are 
better than others. But before this can be ascertained, they 
must all be available for consideration and comparison, and the 
basis of] any inquiry is the eliciting of all the known facts. 
Hence & committee first begins, as a rule, by inviting particulars 
as to existing practice, and unless there be frank Soclots of 
reply the data will be incomplete and the conclusions faulty. 
Free interchange of ideas is imperative, and this can only be 
attained by recognising its necessity and liberating the 
‘technical staff ’’ from restrictions which can only have the 
effect of vitiating the results and nullifying the purposes in 
view. 

It is to be hoped that requests for information will be 
generously considered and as generously responded to by those 
who have it in their keeping, for without it, little can be done 
in the direction of replacing, by sound scientific methods, the 
come-day, go-day empiricism of the past. The many problems 
that await solution ; the advantages of ‘‘ modernisation,” the 
clairas of competing processes, the benefit of labour-saving 
devives—all these factors require to be placed on record with 
as much information as can be obtained. Only by such 
methods can this country—once in the forefront of industrial 
progress and now so sadly out-distanced by competing nations, 
be restored to her former position, and it is for us all to see that 
no means are neglected to make that restoration complete and 
enduring. i, Ay SE 


A SINGLE EXCENTRIC VALVE GEAR. 
Sir,—-In THe ENGINEER for June 20th, 1913, an article 


appeared in which I described a valve gear of the Hackworth 
type, in @ form suitable for locomotives. Judging, by the 





j 


from the centre of the excentric. This was surmised before, 
and may now be accepted as accurate. In the particular case 
it is 3ft. 44in. 1t depends on a rather peculiar relation, namely 


that siecle ec 7 approximately equals 2m, when m is not less 


m— Vm* — 
than about 4. 
puzzles. 

In the case of a four-cylinder engine, with all the connecting- 
rods of equal length, this is the radius that would be used, as in 
those circumstances when cut-off is taking place, one piston of a 
pair is on the inward stroke, and the other on the outward, and 
the unequal distances which they have travelled, owing to the 
connecting-rod obliquity, cannot be adjusted by the valve gear. 
In the case of a two-cylinder engine, however, where the gear 
only distributes to one cylinder, it can, and with this gear would 
be compensated by reducing the radius of the block below 
the value given above. I am not yet in a position to indicate 
aline of calculation for this correction ; probably an adjustable 
model would give the only practical solution. 

A gear on these general lines, but with a radius rod instead of 
a slotted block, made considerable headway in the U.S.A. 
during 1914, under the name of the ‘‘ Southern Valve Gear.” 
I was informed by the promoters in December of that year that 
engines had been equipped with it on twenty-five “railroads.” 
I do not know what recent developments there may have been. 

In choosing the length of a radius rod considerations of con- 
venience would have to predominate, and the designers of this 
gear have introduced a fresh method of counteracting the 
unequal travel, namely, by altering the angle of the bell crank, 
so as to produce a greater obliquity on the valve connecting-rod 
at one end than at the other. While my slotted block arrange- 
ment would no doubt be productive of rather more friction, it 
has two very great advantages, namely, the ability to choose 
the best possible radius, and also being possessed of lateral 
rigidity, so as to eliminate what the Southern valve gear people 
call ** side-slap.” 

It has occurred to me that this gear is even more suitable for 
marine engines than locomotives, which is the reason why I 
have brought it forward again at this juncture, in the hope that 
it will be considered when standard designs are being fixed upon. 
Fig. 2 shows a possible form. In this case it is not under the 
disadvantage of being affected by the up-and-down movement 
of the axle, since the centres are fixed. By altering the bell 
crank the valves could be brought round to the side of the engine 


I leave this to those who like mathematical 
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Fig.-1—SINGLE EXCENTRIC VALVE GEAR FOR A LOCOMOTIVE 


correspondence I received on the subject, this attracted a certain | instead of being on the centre line. In any.case there would 


amount of attention, although not up to the point of being | be a saving of length over all. 
I am, therefore, venturing to | by double arms from the bell crank instead of being yoked 
return to the subject, in the hope that some further observations | together, if preferred. 
may be of interest. Fig. 1, which is reprinted from the original } 

| 


actually put into practice. 
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Fig. 2—VALVE GEAR FOR MARINE ENGINE 


article, shows a form suitable for an engine with the valves 
between the cylinders. The motion is made symmetrical by 
the selection of the correct radius for the slotted block. I have 
now found an equation for this, which is for practical purposes 


identical with the simple expression be ; ° l, a and b being the 





rtions of the excentric rod on each side of the block, and J 
eing the length of the link joining the bell-crank to the excentric 
rod. In other words, the ratio of the radius of the block to 


the length of the rod is in the inverse proportion of their distances 


Twin valves could be driven 


February 20th. C. F. Denpy MaRsHALL. 








CATALOGUES. 





Haicus (OLpHAM), Limited, Oldham.—Illustrated catalogue 


| and price_list of various types of lathes. 





Tue British Thomson-Houston Company, Limited.— 


Descriptive List No. 2269, crane and hoist motors. 


HERBERT Morris, Limited.—Book 62, containing illustrated 
price lists of pulley blocks, travelling trolleys, overhead run- 
ways, cranes, &c. 

Davip Brown anv Sons (HvUpDDERSFIELD), Limited.—An 
Ulustrated phlet describing the process of casehardening 
by means of the D.B.S. cacburiser. 

Rosert Bosy, Liurrep, Bury St. Edmunds.—Catalogue 
No. P.C. 34.—An interesting illustrated pamphlet describing the 
Boby System of pneumatic grain conveying. 

PERKIN AND Co., Limited, Leeds.—Lllustrated leaflet giving 
prices of the ‘‘ Perco”’ Oxy-Acetylene Welding and Cutting 
Outfits and Flare-lights made by this firm. 

Tue Spray Engineering Company, Boston, Mass., U.S.A.— 
This is a pamphlet giving an illustrated description of the 
‘* Spraco ” equipment for washing and cooling air. 


Davipson anv Co., Limited, Belfast, have sent us an interest- 
ing pamphlet, entitled “‘Clean Air for Generator Cooling,” 
which describes by means of letterpress and excellently clear 
illustrations the ‘‘ Sirocco”’ air washer. 

Wma. McKinnon anv Co., Limited, Aberdeen.—An exceed- 
ingly well got up and illustrated catalogue and price list of a 
numerous :eries of machines used in the coffee industry. An 
interesting and instructive publication. 

ASHWELL AND NEsBIT, Ltd., Leicester.—We have just received 
four leaflets, illustrating and describing this firm’s Runwell 
semi-rotary pump, and giving prices of it and its accessories. 
Each of these leaflets is in a different language—English, French, 
Spanish, and Portuguese. In each of the foreign leaflets the 
dimensions, capacities, &c., are given in metrical units, and the 
prices are given in francs on the basis of 25.25f. to £1 sterling. 
An excellent idea. 

Tue British Westinghouse Electric and Manufacturing 
Company, Limited.—We have received the following descriptive 
leaflets :—No. 65/1—1, ‘‘ Single Handle Reversing Controllers, 
Type F”; No. 65/1—3, “‘ Single Handle Air Brake, Drum-type 
Reversing Controllers, T: F;” No. 91/4—supplanting 91/3— 
** Steel-clad Motor Control Pillars, Type P”; No. 52/6—1, 
** Rotor Starters, Type V”; No. 52/6—3, ‘“‘ Rotor Starters, 
Type V”; No. 305/12A—superseding 305/12—‘‘ Low Equiva- 
lent Lightning Arresters and Multi-gap Surge Dischargers ” ; 
No. 305/10B—superseding B2093 and 305/10A—‘‘ M.P. Weather- 
proof Lightning Arrester”’; No. 413/3—superseding 413/2— 
‘* Water-wheel Alternators’; and leaflets No. 4010/5. ‘‘ Alter- 
nating Current Motors” ; No. 4064A, ‘‘ Type C Contract Control 


Gear”; No. 4102/3, ‘“‘ Drawn Wire Lamps’; No. 4150/2, 
‘‘ Heating Apparatus”; No. 4066A, “‘ Type F Alternating 
Current Contactor Control Gear”; and No. 43374, “‘ 650-Volt 


Flexible Unit Type Air-break Ironclad Switchgear.” 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Government Iron Demands. 


Reports vary as to the new business being put 
out by the Government in the iron and allied industries. 
In some important lines the authorities have ordered a 
reduction of delivery, while in others substantial renewal 
orders have been given out. Many orders from local 
customers have still to be turned down in the iron mills, 
as precedence must be given to Government work. The 
bulk of the business being done in Staffordshire marked 
bars is subject to the Government maximum of £15 10s. 
per ton, less 2} per cent. For transactions outside the 
restrictions higher prices are realised.. The same applies 
to merchant (or unmarked) bars. There are none of 
these latter to be had under £13 15s. net, at makers’ works, 
which is the official maximum and equals about £15 or a 
little less delivered to consumers. Merchants’ price for 
bar iron (ordinary sizes) sold out of warehouse by the 
cwt. works out at about £17 per ton, and for steel bars 
£19 10s. per ton. The dearth of small iron bars is as 
pronounced as ever. A great deal more business could 
be done on both home and export account if makers were 
at liberty to apply their resources on this class of material, 
but instructions from the Ministry of Munitions are 
imperative, and ironmasters have nothing to do but to 
abide by them with the best grace they can summon. 
Small bar quotations rule nominally on the basis of 
£16 10s. per ton for jin. rounds, but, as has been stated 
in this letter before, the urgency of demand in the Stafford- 
shire iron trade to-day makes prices quite a secondary 
matter. Uncontrolled prices are: Gas tube strip £15 to 
£15 10s. and on to £16, and hoops (steel and iron) £17 15s. 
to £19 per ton. 


Galvanised Steel Sheet Trade. 


Galvanised steel sheets are rather more difficult 
to obtain, and there appears to be an increasing preference 
for painted sheets, but sheets generally are a reducing 
business. Such mills as are going are employed principally 
upon black sheets, and sheets for packing-case making— 
practically all war work. Owing to the difficulty of getting 
sheet bars and billets, plate shearings are now much 
sought after on the Birmingham market for rolling down 
into sheets. The supply indeed of this material falls far 
short of the demand. Quotations are unaltered on the 
week at £19 for black sheets of 24 w.g., and £28 to £28 10s. 
easy for galvanised sheets f.o.b. Liverpool. 


Dear Puddled Iron. 


Consequent on the very considerable cail for 
puddled iron under the Class A Government Certificate, 
puddled bars are now hardly to be obtained on this open 
market. Some ironmasters there are who will strain a 
point to buy and meet the requirements of old customers, 
but no other buyers stand any chance of securing supplies. 
Prices are at a point never before seen in this district, 
about £12 indeed, a value which at one time would have 
been fairly regarded as fabulous. 


Fall in Midland Pig Iron. 


There is a further reaction in Northamptonshire 
pig iron prices. It is not marked in its general effect, but 
for the time being both forge and foundry irons from the 
Northamptonshire furnaces can be bought at prices well 
within the Government maxima, and below those lately 
ruling. Forge qualities have been offered at 2s. 6d. per 
ton inside the control limit without acceptance. On the 
other hand, some sellers, while not denying that instability 
has asserted itself, profess to be able to find customers at 
only 1s. below the maximum. Foundry sorts are Is. 
to ls. 6d. worse than the outside rate. The makes of 
other districts are not perceptibly affected, conditions 
being very much what they have been. Derbyshire 
smelters command the maximum figures. Foundry is, 
however, appreciably stronger than forge, which consumers 
will only buy unconditionally. Maximum prices for 
pig iron remain as last week at:—South Staffordshire : 
Common, 90s.; part mine forge, 95s.; foundry, 97s. 6d.; 
all-mine forge, 115s.; foundry, 120s.; warm-air forge, 145s.; 
foundry, 155s.; special quality (Lord Dudley’s cylinder), 
167s. 6d.; cold blast, 182s. 6d. North Staffordshire : 
No. 4 forge, 95s.; foundry numbers, 97s. 6d.; basic, 
97s. 6d. Northamptonshire: No. 4 forge, 87s. 6d.; 
No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derbyshire : 
No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 
94s. 6d.; No. 1 foundry, 95s. 6d.; basic, 97s. 6d. 


The Steel Trade. 


There is much discussion this week concerning 
the reported intention of the stee] makers of the kingdom 
to form a syndicate to keep out all foreign steel at the close 
of the war, and to maintain prices at their present level, 
if not, indeed, to go higher. The project has been spoken 
of, sotto voce, for a few months past, and now the advocates 
seem to be coming into the open. Consumers, it is not too 
much to say, do not wholly “relish the idea” of the 
syndicate—to be excused a vulgar but very expressive 
wording—but if all is to be credited that one hears, the 
big steel firms have fairly set their heart on accomplishing 
some such object as I have sketched. The prices of heavy 
rolled descriptions, such as plates, angles, sections, and 
manufactured steel bars, are to be controlled, as also raw 
steel bar, i.e., “semis” and billet quotations of the 
standard 3in., 4in., 5in. sizes and on.. It is stated thaé 
prices may be fixed at something like the following, or 
even higher: Ship and similar quality common plates, 
£16 to £18 per ton; angles, £15 to £17; bars, £14 10s. to 
£16; and other descriptions in proportion. The proposal 
totally to exclude foreign steel has, it is understood, the 
active support of some of the most prominent members of 
the present Government. Local works using half-finished 
steel are feeling the effects of the scarcity of supplies. 
During the prevailing scarcity, rollers of wire and small 
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bars have depended almost entirely on American supplies, 
which are not now forthcoming. Certain Birmingham 
wire mills are only operated in the production of war 
material for which the Ministry of Munitions ensures 
@ suflicient supply of British rods. 


Iron Trade and the Canals. 


There is a strong feeling in Midland iron trade 
circles that inland water transport has not played the part 
it should have done in relieving local railway traftic con- 
gestion. The existing canals, notwithstanding their 
limited capacity, might, it is frequently observed, have 
rendered valuable service had they been utilised instead 
of being neglected. Under these circumstances, local 
ironmasters have received with every satisfaction the 
announcement that the State was taking over the control 
of the canals. Under the new conditions, it is thought 
it may be possible in time, though not by any 
means immediately, to improve the waterways by the 
carrying through of promising engineering improvement 
schemes that have long been drafted, and also to sweep 
away certain anomalies which have long hampered their 
administration. The institution of through tolls, for 
instance, would be heartily weleomed by traders in this 
district as an important advance. The first and most 
urgent step towards any effective reorganisation of the 
traffic, however, must he the provision of increased labour. 
At present all the canals are admittedly greatly under- 
staffed, through the men having been taken by the 
military. ; 


After-war Trade. 


A special committee of the Birmingham Chamber 
of Commerce has just reported on the commercial and 
industrial policy to be best taken after the war. The 
report is a very complete document, and in effect embodies 
the recommendations: of the Paris Economic Conference 
of last May. Its usefulness, however, extends beyond 
the field, since it lays down as the first and foremost 
reform that we should alter and improve the existing 
relations between capital and labour. Further, that we, 
in view of the strenuous foreign competition to be anti- 
cipated later, should at once enlarge and strengthen 
the organisation of manufacturers and traders. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH there is nothing definite to report as 
to changes in the general condition of the iron and steel 
markets, there is a feeling of uncertainty in the air as we 
get nearer to the expected great spring offensive ; for it is 
felt that there is a possibility that this movement will show 
us when to expect the termination of the war. It was 
hoped that we should have had some definite information by 
this time as to the new prohibitions of imports, but we must 
now wait until next week before these can be dealt with. 
All that is known is that they are to be drastic—a very 
useful word, but a little vague. It does not appear to have 
occurred to those who are eager for fresh prohibitions that 
there are two parties to the matter ; and that if this country 
picks and chooses as to the things it will import, the 
exporting countries may also pick and choose as to the 
things they will export. 


Foundry Iron. 


Quietness is the note of the foundry iron market 
now, and, in fact. I do not think that I have ever known it 
to be quieter. There is not so much buying as there was 
earlier in the year, but at the same time one can find no 
sign of any eagerness to sell, and hence it is to be presumed 
that the furnaces are not afraid of accumulations. The 
prices for Derbyshire and Staffordshire No. 3 remain at 
97s. 6d. delivered equal to Manchester, but I cannot get a 
quotation for Lincolnshire this week, and it would seem as 
though the stocks of this iron in merchants’ hands are at 
last exhausted. The Lincolnshire makers, if they are pro- 
ducing any foundry quality, perhaps have a better market 
near at hand. There is still some Northamptonshire 
foundry iron to be had here, but sellers try to get as near 
to the full maximum as possible, and as this is Is. 2d. per 
ton more than the Derbyshire maximum—owing to the 
much higher carriage—only comparatively small lots can 
be sold. I am, of course, talking of the maxima delivered 
in Manchester, Northampton iron being less than Derby- 
shire on trucks. According to report rather more Scotch 
foundry iron has been sold lately in this district, of course 
at the full maximum, and some selling agents for Scottish 
furnaces say that they have buyers for more than they can 
offer. Does this mean that the manufacture of textile 
machinery is reviving in Lancashire ? 


Forge Pig Iron. 

There is scarcely any open inquiry for forge iron 
this week, but one does not hear of any lots being pressed 
Tor sale ; and the nominal price remains at about 96s. 6d. 
delivered. 


Semi-steel. 

There was no price on the Manchester Exchange 
for American billets, and the cost of fresh importations is 
uncertain. Apparently, the average cost of imports lately 
has been about £16 per ton, and at this price it is not 
surprising that new business languishes. 


Scrap. : 
There has been very little new business in the 
scrap trade of late. Merchant firms engaged in the trade 


maintain that much less material is coming in, and that in 
all departments there is a tendency towards scarcity. If 
this be true one can understand their reluctance to give 
way in the matter of price ; but so far they have not been 
able to convince consumers that prices ought to be higher. 
We have already a maximum price for steel scrap, and the 
actual selling value is about 4s. below it ; and it is quite 








| possible that some regulations may be in store with regard 


to wrought and cast scrap. So far consumers of good 
heavy wrought scrap are willing to pay £6 10s., and in one 
or two cases more than this has been paid. If the maxi- 
mum were fixed at £7 probably no harm would be done, 
although it is difficult te see what good would result. 
The best broken machinery cast scrap is held by some 
dealers at 107s. 6d. delivered at buyers’ station ; but those 
buyers who are favourably situated can get the material 
for less. Good heavy steel scrap, sold without any guar- 
antee as to analysis, is held here for 102s. 6d. per ton, but 
probably about 101s. 6d. is all that could be obtained for it. 
Steel turnings are not so weak as they were, and are worth 
now about 45s. per ton on trucks at a Lancashire station. 


Metals. 
The nominal price of strong copper is now £172 
per ton. English tin is quoted by merchants at £204, 
delivered here, and English pig lead at £37 10s. 


Barrow-rn-Furness, Thursday. 
Hematites. 


Throughout North Lancashire and also Cumber- 
land the hematite pig iron trade presents a very busy state 
of affairs. Makers are all in the same position of having 
more work on hand than they can deal with. Users are 
pressing all the time for bigger deliveries of metal, and the 
whole of the output is going into immediate consumption. 
At Barrow and at Workington steel makers and other users 
are taking a heavy tonnage of metal every week, and out- 
side smelters are being allocated iron on a pre-arranged plan, 
which is working very well. Prices are at the maximum 
rates, with parcels of mixed numbers of Bessemer iron at 
127s. 6d. per ton, and special brands are at 140s. per ton 
f.o.t. There is nothing being done in warrant iron, which 
is at 115s. per ton net cash. 


Iron Ore. 


The iron ore trade is busily employed, and exten- 
sions are being carried out with a view to increasing the 
output of the Furness pits, whilst in Cumberland new 
places are being opened out. The demand all round is 
very heavy, particularly for the higher grade ores. 
Foreign ores are in steady demand. 


Steel. 


In the steel trade there are no new features to 
note, but there is plenty of activity in the whole of the 
available mills, and makers are giving practically their 
undivided attention to the turning out of steel in its semi- 
manufactured state for munitions of war. Billets form a 
big slice of this demand, and they are still quoted at £12 
per ton. The steel foundries are full of work. Other steel 
sorts are unchanged in price at £10 17s. 6d. to £11 10s. for 
heavy rails, £14 to £14 10s. per ton for light rails, and £14 
per ton for heavy tram rails. Ship plates are at £11 10s., 
and boiler plates at £12 10s. The demand for both sorts 
is very heavy and the supply is short. 


Fuel. 

For coal there is a very full demand, and good 
steam sorts are at 25s. to 27s. 6d. per ton delivered. East, 
Coast coke is at 33s. to 35s. 6d. per ton delivered, with 
Lancashire cokes at 31s. per ton. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Trade After the War. 


WitH characteristic initiative the leaders of 
industry on the North-East Coast are making prepara- 
tions for post-war trade well in advance. Some time ago 
the Newcastle Chamber of Commerce appointed a special 
committee to examine into and report on the all-important 
question of trade after the war, and the report of this 
Committee, which has held fourteen sittings, has now 
been issued. It is a very interesting document, and 
deserves the whole-hearted consideration of North Country 
business men. The Committee first suggests the improve- 
ment of our own methods and organisation, which include 
personal enterprise, pushful travellers, the printing of 
catalogues in the language of the countries exploited, 
the better business education of our youth, the establish- 
ment of the metric system, the reform of the consular 
service, and better banking facilities. A Ministry of 
Commerce is suggested, and reciprocal preferential 
trading within the Empire, while stringent control is 
proposed of alien enemies in the country of naturalisation, 
and the registration of companies and firms. Patents, 
too, need more adequate protection, and no patents 
should be granted to present enemies for twenty-five 
years. After peace, it is suggested that liners and other 
ships belonging to our enemies shouldeno longer be allowed 
to call free at British ports, but should be subjected to 
a special tax on all passengers and cargo shipped. The 
report concludes with the following significant statement, 
with which there will be general agreement :—‘‘ These 
suggestions have been made with the object of preventing 
the recurrence of the stealthy penetration for political 
and commercial purposes carried on in past years by the 
Germans. The object is that we should have a fair 
chance in the commercial struggle that seems impending. 
The war has shown us that in some respects we have fallen 
behind Germany in the production of articles neces- 
sary for our economical existence. But the spirit of 
British enterprise now thoroughly awakened to its short- 
comings will, we are confident—if properly assisted by the 
Government—tetrieve those of the past, and maintain 
and develop our trade at a high level of efficiency. That 
this can be done is proved by the great and successful 
efforts that have been made in the production of muni- 
tions, but we cannot close our eyes to the fact that much 
German commercial progress has been due to their 
organisation, perseverance, adaptability, technical skill, 
and the support that they have had from their financial 
establishments and their Government.” 





Cleveland Iron Trade. 


A quiet tone prevails in the Cleveland pig iron 
market just now, the bulk of the business passing being 
of a very limited character. Most home consumers 
have all the iron they require or can obtain for this month, 
though there are still occasional supplementary alloca- 
tions, and the allocations for next month are not yet out. 
A most gratifying feature, however, is the disposition on 
the part of many consumers to contract forward, inquiries 
being reported for deliveries extending over six months. 
Makers are disposed to look upon this business with more 
favour, as in common with the system of monthly alloca- 
tions, it saves a considerable amount of trouble. The 
inquiry from Scotland for Cleveland iron is surprisingly 
dull. This is due in a large measure to the delay in rail 
deliveries, which is compelling the foundries to resort 
more extensively to the use of Scotch iron, In the export 
trade shipments are good under current contracts, but 
licences for now business are not being freely granted, as 
large quantities of iron already licensed have not yet 
been got away. <A better supply of tonnage will, of course, 
make all the difference. Prices are unchanged. The 
home maximum price for No. 3, No. 4 foundry, and No. 4 
forge is 87s. 6d., with a premium of 4s, for No. Ll. For 
export the f.o.b. quotations are around the following : 
No. 1, L02s. 6d.; No. 3, 97s. 6d.; No. 4 foundry, 96s. 6d., 
and No. 4 forge 95s. 6d. 


Hematite Pig Iron. 


Considerable activity still characterises the East 
Coast hematite pig iron trade. There is a continuously 
heavy demand, and the output is being carefully allocated 
according to the respective urgency of requirements. 
In the home trade consumers are receiving their quantities 
with fair regularity. Good shipments are being made 
abroad, a fair share this month having gone to Italy. 
Further heavy quantities for the Allies await licences, 
which will be granted in proportion to the amounts 
allocated to the respective countries. The home maximum 
price stands at 122s. 6d. for mixed numbers, and the 
export price is round about 137s. 6d. to France and 142s. 6d. 
to Italy. 


Iron-making Materials. 


In the foreign ore trade consumers report that 
deliveries are coming forward more satisfactorily. As 
regards new business, the market is quiet, owing to the 
difference in ideas between buyers and sellers. Coke 
continues in good demand, good medium furnace kinds 
being unaltered at 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The intense activity in the manufactured iron 
and steel trades is still undiminished. Running at their 
fullest capacity night and day, the works continue to 
turn out vast quantities of material, but still manufac- 
turers are quite unable to get ahead of contracts. The 
supervision exercised by the Ministry of Munitions is 
becoming more and more strict, in order that the fullest 
possible production may be procured for the home and 
Allied Governments. Orders received and dispatched 
are subjected to severe examination, and there is practically 
nothing made unless for use either directly or indirectly 
in connection with the war. The position is such that 
manufacturers now find it utterly impossible to ship 
anything abroad except what is urgently required by the 
Allied Governments. The output of steel for mercantile 
tonnage is being expedited as much as possible, and ship- 
builders are receiving fairly good supplies. The steady 
extension of works continues. The manufactured iron 
trade would almost seem to have reached the highest 
level of activity. Practically the entire output is taken 
up by the Government, and ordinary business has a poor 
chance of any consideration whatever. The following 
are the home maximum quotations :—Steel ship plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. Export quotations are as follows :—Common 
iron bars, £14 17s. 6d.; best bars, £15; double best bars, 
£15 12s. 6d.; treble best bars, £16; packing iron, £11 ; 
packing iron, tapered, £11 15s.; iron ship angles, £14 17s. 6d.; 
iron ship rivets, £17 to £18 10s.; steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; 
steel ship plates, jin. and upwards, £13 10s.;  °/,in., 
£13 15s.; fin., £14; */,in., £16; Jin., £18; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel joists, 
£11 2s. 6d.; steel strip, £17; heavy sections of steel rails, 
£12—all less 25 per cent., except ship plates, angles and 
joists, packing iron, and iron bars. 


The Coal Trade. 


The announcement that the Government is to 
take over control of the Northern coal mines has provided 
the chief subject for discussion in the trade circles this 
week. It has been received with the greatest calmness, 
and neither surprise nor undue criticism of the measure 
has been heard. It is generally recognised that the 
control will only be for the duration of the war, that the 
trade is already so much controlled that this further 
step can hardly alter the trading conditions, and that it 
is simply an extension of the policy which has already 
been applied to South Wales. It is assumed that the 
control will resolve itself largely into a matter of book- 
keeping for the purpose of appropriating excess profits 
over and above pre-war returns, and as many of the 
collieries are doing far from well just now, it is not antici- 
pated that the appropriations under this head will be 
very serious. So far as. the coal market is concerned, there 
is no improvement to record; in fact, the position is 
very dull, without any relieving feature. Business is of 
the smallest possible proportions. There are considerable 
quantities of coal on hand, and stocks are accumulating, 
which makes for competitive prices, with the consequent 
and inevitable deflation of values. Some of the prices 
now ruling are the lowest that have been experienced for 
two years. Only best steam coals are really holding their 
own ; all other classes are a turn lower, while in the case 
of second steams and Durham unscreened the fall has 
been appreciable. The shipments to France and the 
London gas contracts absorb much of the output in 
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Durham, but there is a considerable surplus over and 
above these commitments available. Coke, which hitherto 
has been very firm, is now easing down, with a tendency 
for stocks to accumulate. Quotations are as follows :— 
Northumberlands :—Best Blyth steams, 30s.; second 
Blyth steams, 21s. to 25s.; Tyne prime steams, 27s. 6d. 
to 28s.; Tyne prime seconds, 20s. to 24s.; unscreened 
bunkers, 17s. to 18s.; households, for home market, 21s.; 
for export, 30s.; Blyth best smalls, 18s. to 19s.; Tyne 
prime smalls, 19s: to 20s.; second smalls, 16s. to 17s. 
Durhams ; Steam (locomotive), 27s. 6d. to 30s.; best gas, 
25s.; second gas, 17s. to 18s.; special Wear gas, 27s. 6d. to 
28s. 6d.; smithies, 25s. to 27s. 6d.; ordinary bunkers, 
l6s. 6d. to 178.; best bunkers, 18s. to 19s.; superiors, 
22s. 6d. to 24s.; coking unscreened, 17s. to 188.; coking 
smalls, 17s.; gas coke, 32s.; furnace coke, 28s. at ovens, 
fixed price ; foundry coke, 40s, to 42s, 6d. 








SHEFFIELD. 


(From our own Correspondent.) 


Trade with the United States. 


A Frew days ago I received from the United States 
Consul in Sheffield a copy of his official declared export 
returns, which, on this occasion, are, for the first time, 
submitted in a new detailed form, with comparisons with 
the previous year. An examination of these particulars 
of exports across the Atlantic from Sheffield during 1916 
reveals at a glance the sharp manner in which values have 
risen. For instance, take scrap iron and steel. During 
the year America bought from this district 7786 tons, 
compared with 8324 tons in 1915, a decrease of 538 tons, 
but the value rose from 175,103 dols. in 1915 to 194,975 
dols., an increase of 19,872 dols. Combining all other 
items of iron and steel, whilst the increase in value amounts 
to slightly over 17 per cent., the actual shipments show 
little change from those of the previous year. Bessemer 
and Siemens steel bars—without alloys—offer a specially 
striking contrast. The exports last year at 964,305 lb. 
were rather more than 6000 Ib. less than those for 1915, 
yet the value rose from 38,481 dols. in that year to 78,299 
dols. for 1916, an increase of close upon 40,000 dols. 
Steel ingots—with or without alloys—fell from 6,352,545 Ib. 
to 6,265,672 lb., but the value rose from 773,367 dols. to 
858,981 dols. Iron and steel sheets and plates showed 
similar features, most pronounced, perhaps, in the item 
“sheets and plates-—Bessemer and Siemens—without 
alloys.” In this case the weight increased from 
1,558,520 Ib. to 1,795,971 lb., and the value from 97,516 
dols. to 155,975 dols., or an extra 58,459 dols. for an 
additional 237,451 lb. Of the few actual value decreases 
knives of various kinds were most prominent, and machine 
tools also fell, but agricultural implements, and forgings 
in the rough—particularly the latter—showed very appre- 
ciable increases. 


Slum Property in the Way. 


A few weeks ago I mentioned that some of the 
larger firms here, in their endeavour to solve the problem 
of finding land for works extensions, had fixed their eyes 
on the “ rookeries,”’ called cottages, by which the big steel 
works seem surrounded, with a view to their demolition. 
The same idea is in the mind of the Deputy Lord Mayor, 
Mr. F. A. Warlow. Mr. Warlow is chairman of Edgar 
Allen and Co., and therefore well acquainted with what is 
required in the east end of the city. He points out that 
the development scheme, to which I drew attention last 
week, has for one of its objects the housing question. On 
the east side of the city, where the steel firms’ places are 
situate, a large proportion of the dwelling-houses lie 
between the works, so that the people are living in per- 
petual smoke and grime. Mr. Warlow looks forward to 
the time when the whole of those houses will be removed 
and their places taken by new works and extensions. 


Labour Problems after the War. 


Regarding the undoubted difficulties that will 
require adjustment between Capital and Labour after the 
war, & curious contrast with the views expressed by the 
Development Commitee of the City Council was given 
at a meeting of the Amalgamated Society of Engineers at 
Gainsborough, on Saturday, by one of the principal 
speakers, Mr. Arthur Shaw, of Sheffield, District, Delegate 
of the Amalgamated Society of Engineers. The City 
Council believes that if the work of industrial development 
is to prosper after the war there must be a period of at 
least three years of unbroken peace between Capital and 
Labour. According to the Sheffield delegate, although 
the Amalgamated Society of Engineers had agreed to 
meet employers regarding strikes, it would not give up 
the right to strike until some measure of workshop control 
could be secured to them. It was prepared to make, 
and had made, great concessions during the war, but the 
old rights and conditions must be reinstated when peace 
comes. Some people imagined, added the speaker, that, 
after the war, men and employers would lie down “ like 
thé lion and the lamb,” but he very much doubted if that 
would be the case. He would not advise any reduction 
in wages. What they had got they were going to keep. 
Fortunately, a broader spirit is being shown in responsible 
labour circles. Unless Labour sees that in the trade 
expansion to which we are all looking its interests will be 
identical with those of Capital, neither side will accomplish 
its avowed purpose, and the new foreign markets which we 
hope to gain will be lost to us, perhaps for ever. Capital 
and Labour must stand together, face after-war problems 
together, and share together whatever benefits accrue 
from the solution of them. Expansion of output must 
mean for the worker higher wages, and no better assurance 
of this could be found than in a system of premiums for 
the employees who cared to earn them. The man who 
begins already to talk loudly of the “ right to strike” after 
the war, and of what he will do and what he won’t do is 
not the friend of Labour but its enemy. Why the Sheffield 
Development Committee should limit its desire for 
industrial peace after the war to three years puzzles me. 
It sounds as if industrial expansion could not be expected 
to survive after being in operation for thirty-six months. 





Engineers’ Amalgamation. 


A matter of considerable interest to the labour 
side of Sheffield is the amalgamation of the Yorkshire 
Association of Engineers and Firernen with the National 
Amalgamated Union of Enginemen, Firemen, &c. The 
latter body has a membership roll of over 22,000, largely 
drawn from the Sheffield district, but the branches of the 
former are chiefly in the Bradford district. The two 
unions met as one for the first time at Bradford on Satur- 
day. This step is in keeping with a pretty general feeling, 
not only amongst the workers, but also amongst employers, 
viz., to prevent overlapping as far as possible, and so avoid 
waste of time, money and energy. Some of the manage- 
ments of the large works know what an enormous number 
of hours have to be spent in simply granting interviews 
to the official representatives of sectional societies on more 
or less trivial subjects. Such amalgamations as that 
which has just taken place, with a better understanding 
between employers, so that they can invariably act toge- 
ther in the future, should do much in the way of clearing 
the atmosphere, and making quite plain the issues between 
the two sides. 


Moulding Machines. 


Tt looks as if the mistaken opposition of a section 
of the moulders in this district to the introduction of 
machine moulding is graduaily being dissipated. It has 
to come. One might as well try to sweep the waves of the 
sea back with a broom. What the moulders were chiefly 
afraid of was that their wages would suffer, whilst, of 
course, quite the contrary will be thecase. This was made 
clear the other day at a meeting of the Sheffield branch of 
the British Foundrymen’s Association, at which a useful 
paper was read on the subject of compressed air tools. 
Mr. T. H. Firth, who is the managing director of the Bright- 
side Foundry and Engineering Company, urged the neces- 
sity of improved relations between employers and men as 
an important factor in the task of securing new trade after 
the war. He deplored the comparatively little use made 
in Sheffield foundries of such labour-saving devices as 
compressed air tools. Mr. Firth feared there had been in 
the foundries here some amount of antagonism to moulding 
machines, but he was hopeful that, after the war, Sheffield 
and other foundry centres would supply the big quantities 
of castings which had in the past come from Germany. 
To do that the aid of machinery is essential, and both 
foundry managers and workmen will have to co-operate 
in the effort to secure a bigger output, and, of course, 
labour restrictions will have to be removed. They are 
inimical to progress of this kind. Mr. Firth could say 
with confidence that employers would not wish to take all 
the profits to themselves. The claims of the moulders 
would be recognised, and if a- spirit of give-and-take is 
shown we shall be able easily to hold our own in the fight 
that is ahead. But foolish, unreasoning antagonism to an 
innovation that has not been properly examined and 
considered would be fatal to this very desirable expansion 
in industry. 


Round the Works. 


From what can be gathered, manufacturers 
with consignments of ordinary steel goods for customers 
at home and abroad found it impossible for several days 
up to about the middle of the past week to get traftic 
accepted by the railways, which were taking only Govern- 
ment material and perishable foodstuffs. There appears 
to be relief from that position now, but the congestion 
is almost too much for words, and is the despair of some 
of the firms with choked-up warehouses. Inquiries con- 
tinue pouring in from all parts of the world, and many 
manufacturers have long ceased to book new business, 
declaring that it will take them a year or two to clear off 
arrears. Works engaged in making agricultural imple- 
ment parts and such land tools as spades, forks, rakes, 
hoes, &ec., have recently experienced a very welcome 
concession. A short time ago a regulation was issued 
making it necessary for manufacturers to obtain permits 
for the purchase of steel for the making of these things, 
and for distributors to obtain permits to buy them. 
In other words, permits were necessary to make, sell, and 
buy. That was particularly inconvenient in view of the 
many thousands of acres of land being cut up into allot- 
ments for potato and other culture. Now no permit is 
required for the purchase of these tools and implements, 
and manufacturers, so far as the home demand is concerned, 
can buy what steel they require under a general permit 
granted to them. The cutlery trade, however, is in much 
about the same position with regard to steel supplies for 
private trade purposes as it was. New oversea business 
seems to include steel for Melbourne, Toronto, Montreal, 
Yokohama, Shanghai, Osaka and Kobe; tools for New 
York, Quebec, Rangoon, Natal, Samarang, Montreal, 
St. John, and Ottawa; cutlery for Singapore, Montreal, 
and Antofagasta ; electro-plate for Valparaiso ; files for 
Monte Video; shovels for Buenos Aires; and saws for 
Buenos Aires and* Hong-Kong. The latest War-office 
contracts placed here include large quantities of razors, 
knives, tools, spoons, and forks, and specifications are 
under consideration for 25,000 pliers and nippers, thousands 
of chisels and tools for use in connection with boilers, 
6000 spokeshaves, 2000 sawyers’ wedges, 500 dough 
mixing knives, 4000 carpenters’ drawing knives, 1500 
tinmen’s shears, 3000 snips, 8000 oil stones, and 300 smiths’ 
stock shears. At a meeting here of the Sheffield Engineering 
Trades Employee’s Federation it was explained that an 
agreement had been reached by which future applications 
for advances in wages would be made through the respec- 
tive national executive committees, instead of through 
the national conference, that method being considered 
the more expeditious. Sir George Askwith is considering 
a further application on behalf of the men, and an applica- 
tion is now to be made on behalf of semi-skilled workers, 
engineers’ labourers, and foundry labourers. 


Iron, Steel, and Coal. 


There is practically no change in the iron and 
steel markets locally, the difficulty being for consumers 
to obtain anything like the quantity they could absorb, 
with the result that values are maintained with firmness 
on the official maximum rates. In fuels, the very restricted 


shipments abroad—to neutrals at any rate—are permitting 
a better supply for inland consumption, though -this 





advantage is to a considerable extent spoilt through 
smaller outputs and the wagon shortage. Steam nuts 
are a trifle freer and smaller fuel is in very strong demand. 
The supply of house coals is extremely limited. For 
inland sales best South Yorkshire steam hards quote 
17s. 9d. to 18s. 6d,; best Derbyshire hards, 16s. 9d. to 
17s. 6d.; seconds, 16s. 6d. to 16s. 9d.; cobbles, 16s. 6d. 
to 17s.; and nuts, 16s. 6d. to 17s. 6d. per ton at pit. Coke 
is in strong request and very firm as to values. 








SCOTLAND. 
(From our own Correspondent.) 


Glasgow Industries Fair. 


Tue British Industries Fair, to be held in Glasgow 
under the auspices of the Board of Trade, will be opened 
by Mr. Neville Chamberlain, Director-General of National 
Service, on Monday, February 26th, and will continue 
until 10th March, thus running concurrently with the 
London Exhibition. The two fairs will, however, differ 
in character, the classes of exhibits in each being dis- 
similar. Toys, printing and stationery, fancy leather 
goods, and glassware are to be confined to London, and 
textiles, boots and shoes, foodstuffs, and domestic 
chemicals coming under the Glasgow classification. 


State Control of Mines. 


While the decision of the Government to assume 
control of all the coal mines of the country was not 
altogether unexpected, it cannot be said that the proposal 
to set up a new department and to appoint a Controller 
of Mines is welcomed by the Scottish coal trade. It is 
argued that so far as Scotland was concerned the control 
already exercised by the Board of Trade was as complete 
as it could be. The cost of fuel for domestic purposes, 
munition establishments, and other consumers was 
regulated by the Price of Coal Limitation Act, while the 
export trade was under the strict supervision of the 
Government, and the price of coal to Allied countries 
was also regulated. It was difficult, therefore, to perceive 
what would be gained by the new arrangement. On the 
other hand, it is considered in some quarters that while 
the scheme possesses disadvantages from the owners’ 
point of view it is not without possible advantages. For 
instance, some think that State control would mean the 
elimination of absenteeism and wages disputes. Even 
were this to be so there was little of the former in Scotland, 
while the latter were adjusted by the Scottish Coal Trade 
Conciliation Board. Quite another matter, it is contended, 
however, is the advantage that might accrue in the direc- 
tion of removing the inequalities existing in profits earned 
by different firms owing to the particular trades in which 
they were engaged. A good dea) depended on the situation 
of a colliery whether it was able to participate in the most 
remunerative trade or not; but under a well-managed 
system of State control all collieries would, it is urged, 
be placed on an equal footing. The feeling is general 
in the trade that if the successful prosecution of the war 
necessitates State control of mines the owners will loyally 
accept such control and will do everything possible to 
assist the authorities. The workmen and their. repre- 
sentatives express satisfaction at the Government action. 


Pig Iron. 


There is no material change in the position 
of the Scotch pig iron trade. Hematite is being absorbed 
in large quantities by local steelworks, and ordinary 
brands at the ironworks and furnaces are working at 
their fullest capacity. Exports are still confined to 
Allied requirements. Quotations are unchanged. Pig 
iron warrant stoeks now amount to 4033 tons, compared 
with 5338 tons at the end of 1916, and 116,098 tons at 
the end of 1915. 


Quotations. 


The prices of Scotch makers’ iron are still 
unchanged as follows :—Monkland and Carnbroe are 
quoted f.a.s. at Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; 
Govan, No. 1, 122s. 6d.; No. 3, 120s.; Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gart- 
sherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 130s.; No. 3, 125s.; Eglinton, at 
Ardrossan or Troon, and Dalmellington, at Ayr, Nos. 1, 
126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron at Leith, 
Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no limitation to the demand for steel 
and iron material of all descriptions. All classes of 
business outside of war work show still further reduction 
and are now confined to very small limits. The situation 
in America has not affected home markets to any great 
extent. Manufacturers here have been endeavouring 
to dispense with the imported article, and, in any case, 
prices are such that only necessity would compel the placing 
of orders. At the steet works the chief demand is still 
for shell bars and sectional material. Export prices are 
unchanged as follows :—Steel ship plates, £14 10s.; 
boiler plates, £15 10s.; and angles, £14 5s. per ton, net. 
Black steel sheets are in larger request than ever, and the 
quotation is still round about £18 5s. per ton, net, f.0.b. 
Glasgow. Business in galvanised sheets is confined to 
war work. In the malleable iron trade there is a distinct 
firmness, and where quick delivery can be given high 
figures are quoted. Many of the mills, however, are now 
producing steel, and consequently the output of iron is 
restricted. ‘‘ Crown” iron bars are named £15 per ton, 
net, for export, and mild steel bars £17 for basis sizes. 
All departments of the engineering trade are excessively 
busy, and the increased activity in the Clyde distric t 
will produce unlimited occupation for a considerable 
period, 


Coal. 

The general situation in the Scotch coal trade 
is much the same as in the preceding week. The collierics 
are having no difficulty in disposing ofgZtheir outputs. 
The industrial demand for all classes ‘of coal is fully 
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maintained, and the gas and electricity works are large 
consumers. The household demand, too, is exceptionally 
heavy. Ell coals are quoted f.o.b. at Glasgow, 19s. to 
23s. 6d.; splint, 22s. to 31s.; navigation, 30s. to 3ls.; 
steams, 18s. to 24s.; treble nuts, 24s.; doubles, 22s.; 
singles, 20s.; best screened navigations, f.o.b. at Methil 
or Burntisland, 30s. to 33s.; first-class steams, 27s.; 
third-class steams, 20s.; best steams, f.o.b. at Leith, 
24s. 6d. to 25s.; secondary qualities, 24s. 6d. per ton. 
‘The aggregate shipments from Scottish ports during the 
past week amounted to 128,266 tons, compared with 
136.135 in the preceding week, and 170,686 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Photographs Illustrative of Women’s Work. 


Durine the present week Cardiff has had the 
advantage of an exhibition of an excellent series of photo- 
graphs, illustrative of women’s work in munition and other 
factories. The exhibition was at the City Hall, and was 
arranged under the auspices of the Ministry of Munitions, 
and in charge of Captain Latham, chief dilution officer for 
Wales, and his staff. These photographs, numbering not 
far short of 450, have only been on view previously at 
Glasgow. The idea is to show the public, and also the 
managers and foremen in munition and other factories in 
the Principality, the comprehensive nature of the work 
which women are engaged upon in the handling of machi- 
nery in all parts of the country. At the present time there 
is a certain number of factories throughout the country 
ready to start operations, but work is retarded on account 
of the need of men possessing certain qualifications. These 
men can only be liberated from the works at which they are 
now engaged by the training of more women to take their 
places, thus enabling the men to go and start other works. 
In some factories 95 per cent. of the work can be done by 
women, and in others not more than 5 per cent., thus 
showing the margin of dilution possible. The photographs 
z2re extremely interesting, and are an education in them- 
selves. They illustrate women engaged in almost all 
forms of engineering work, including aircraft, construc- 
tional engineering, explosives, chemical and laboratory 
work, foundry work, general engineering, guns and gun 
components, machine tool manufacture, motor engine 
construction, &c. 


Cardiff Coal Trade. 


One of the subjects that have figured prominently 
recently has been the attitude of the miners, or rather a 
certain section of the extreme and noisy type, concerning 
the combing out of the mines. It will be remembered 
that, after a series of conferences with the Home Secretary 
(Sir George Cave) the Executive of the Miners’ Federation 
of Great Britain agreed upon certain instructions to be 
issued for withdrawing men from the collieries for military 
service. When, however, the question came before a 
conference of South Wales delegates last week, the arrange- 
ment come to between the Executive and Sir George Cave 
was repudiated, and by a majority of 26,700 the delegates 
declined to accept the unanimous report and recommenda- 
tion of their own Executive Council. The conference, as 
a result, was adjourned in order that Federation lodges 
should decide what further action should be taken. Last 
week-end several big meetings of miners were held, when 
considerable resentment was shown at the resolution 
which was adopted at the conference. That the resolution 
passed was no real criterion of the loyalty of the bulk of the 
miners was shown by the voting at the adjourned confer- 
ence on Monday last, when by a majority of 25,950 the 
decision of the previous week was reversed. 


Cyfarthfa Works. 


After a period of eight years idleness the Cyfarthfa 
iron and steel works at Merthyr have been restarted, and 
were in full swing es from last week-end, so far as the 
rolling mill was concerned. New machinery has replaced 
the old, and it is expected that within a few weeks the 
blast furnaces will be started. So far labour is short, there 
being not more than about 200 employed, among them 
being many of the old hands, but it is hoped’ that within 
a short time this number will be substantially increased. 

. 


Traffic at Barry Docks. 


A statement of the trade at the Barry Docks 
during last year, made at the annual meeting of the Barry 
Railway Company, shows that a record figure was reached. 
The total exports amounted to 10,489,734 tons, com- 
pared with 10,359,908 tons in 1915, the increase being 
99,826 tons. In 1916, 3990 vessels entered, with a net 
registered tonnage of 5,231,551, compared with 3740 
vessels, with the net registered tonnage of 5,019,827 tons 
for 1915, an increase of 250 ships and a net registered 
tonnage of 211,724 tons, which was a record in the history 
of the company. 


Current Business. 


There is very little change to report in the state of 
the coal market. Values have not undergone much altera- 
tion in large coals, as sellers find that cutting prices does not 
encourage operations, and, furthermore, values in many 
cases are down practically to working costs, and rather 
than work at a loss coalowners prefer to stock. Ordinary 
second Admiralties are offered by colliery salesmen at 
24s. 6d., and best drys are quoted at 24s. to 25s. The 
inargin in prices of ordinary drys is wider than usual, 
according to position, prices ranging from 21s. to 24s. 
Leading Monmouthshires are much on a level at 24s. to 
24s. 6d., but in some cases rather less will be taken by 
sellers to clear wagons. Ordinary Eastern Valleys are 
quoted at 22s. 6d. to 24s., but inferior qualtiies can be 
secured as low as 21s. Bituminous coals are slow in 
demand, No. 3 Rhondda large being 24s. to 25s., and No. 2 
large 22s. to 23s. Smalls are substantially in excess supply 
and best bunkers are not worth more than 15s. to 15s. 6d., 
and even these figures might be shaded for a very larger 
quantity for prompt shipment. Second qualities are 14s, 





to 15s., and cargo sorts from 10s. to 41s., sales being 
extremely difficult as regards inferior smalls, Patent fuel 
is a quiet market, and is generally quoted at 30s., but 28s. 
would be accepted for spot orders. Pitwood continues a 
firm market on the basis of 72s. 6d. to 75s., at which 
business has been arranged for immediate delivery. 


LATER. 


The coal market remains easy for spot supplies. Values 
are not much changed nominally, except in the case of dry 
qualities. Best drys are not worth more than 23s. to 24s., 
and ordinary descriptions from 21s. to 23s. The Central 
Executive Committee of Great Britain has agreed to make 
representations to the authorities that the freight rates for 
Marseilles and other French Mediterranean ports should 
be put’ on the same level as those for Italian ports. The 
maximum freight rates for Genoa under the original 
limitation scheme was 59s. 6d. This was recently ad- 
vanced to 89s. 3d., and later the rate was put up another 
12s. To treat French Mediterranean ports on the same 
basis would mean a rate of 99s. 9d. for Marseilles. The 
Executive Committee also fixed 47s. 6d. per ton as the 
maximum price of coke for France and Italy, but this has 
been the price voluntarily arranged by the coalowners for 
some time past. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 24s. to 25s.; ordinary drys, 21s. to 
24s.; best bunker smalls, 15s. to 15s. 6d.; best ordinaries, 
14s. to 15s.; cargo smalls, 12s. to 14s.; inferiors, 10s. to 12s.; 
best Monmouthshire Black Vein large, 24s. to 24s. 6d.; 
ordinary Western Valleys, 24s. to 24s. 6d.; best Eastern 
Valleys, 24s. to 24s. 6d.; second Eastern Valleys, 21s. to 
24s. Bituminous coal: Best households, 25s. 6d. to 
26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 24s. to 25s.; smalls, 18s. to 19s.; No. 2 
Rhondda large, 22s. to 23s.; through, 18s. to 20s.; smalls, 
l4s. to 15s.; patent fuel, 28s. to 30s. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 57s. 6d. to 62s. 6d.; 
furnace, 50s. to 55s.; pitwood, ex ship, 72s. 6d. to 75s. 


Mines and Timber. 


The South Wales and Monmouthshire Con- 
ciliation Board, at a meeting on Wednesday, considered 
a letter received from the Controller of Mines, stating that 
he required 3000 men from the South Wales collieries to 
act as timber fellers in order to provide timber for the 
mines. The Board appointed a committee of five from 
each side to deal with the matter, it being understood that 
the men taken from the mines for the purposes mentioned 
would be exempt from military service. 


Newport. 

The market this week has not shown any change 
of note. Only a small business for spot shipment has been 
arranged, and prices are easy all round. Approximate 
prices :—Steam coal : Best Newport Black Vein large, 24s. 
to 24s. 6d.; Western Valleys, 24s. to 24s. 6d.; best Eastern 
Valleys, 24s. to 24s. 6d.; other sorts, 21s. to 24s.; best 
smalls, 15s. to 15s. 6d.; seconds, 12s. to 15s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 
25s. 6d.; patent fuel, 28s. to 30s.; pitwood, ex ship, 72s. 6d. 


to 75s. 









Swansea. 


Buyers have been able to secure very easy terms 
for prompt shipment, except probably in the case of beans, 
which have not been so freely obtainable, and have ruled 
steady. The smaller machine made descriptions have, on 
the whole, shown a relatively better tone than the larger 
ones. Approximate values :—Anthracite : Best malting 
large, 27s. to 28s.; second malting large, 22s. to 25s.; Big 
Vein large, 20s. to 22s. 6d.; Red Vein large, 20s. to 21s.; 
machine made cobbles, 33s. to 35s.; French nuts, 33s. to 
35s.; stove nuts, 32s. to 34s.; beans, 23s. 6d. to 24s. 6d.; 
machine made large peas, 20s. to 22s.; rubbly culm, 9s. to 
9s. 6d.; duff, 6s. 6d. to 7s. Steam coal: Best large, 25s. to 
26s.; seconds, 24s. to 25s.; bunkers, 18s. to 20s.; smalls, 10s. 
to 15s. Bituminous coal: No. 3 Rhondda large, 27s. to 
29s.; through and through, 22s. 6d. to 24s. 6d.; smalls, 18s. 
to 20s. Patent fuel, 30s. to 32s. 


Tin-plates, &c. 


The tin-plate trade shows very little change, 
being quiet and unsatisfactory. Steel bars are short of 
requirements, and there is to be a further reduction in the 
supply of acid from March Ist, which, it is feared, will lead 
to a further restriction in the production of tin-plates. 
During the past week short time has been worked at some 
of the mills. Values are nominally 27s. 6d. to 29s. for 
I.C. 14 ~ 20 x 112 sheets, but very little business is 
being done. New regulations have been issued as regards 
stock plates which may result in freer dealings in oddments 
and wasters, wanted more especially for consumption at 
home. Quotations: Block tin, £194 10s. per ton cash ; 
£194 10s. per ton three months ; copper, £139 per ton cash ; 
£136 10s. per ton three months. Lead: English, £32 5s. 
per ton ; Spanish, £30 10s. per ton. 








AERONAUTICAL EXHIBITION. 


A PARTICULARLY interesting exhibition is at present 
being held at the Grosvenor Gallery in Bond-street. 
It consists, for the most part, of a collection of early and 
present-day prints and oil paintings dealing with the subject 
of aeronautics, which has been got together and arranged 
with great skill by the Countess of Drogheda. The 
exhibition, which is being made in aid of the Flying 
Services Fund and the Irish Hospital Supply Depéts 
working for the British Red Cross Society, is well worthy 
of a visit, for not only does it contain the series of prints 
and paintings, which of themselves would have formed an 
inviting attraction, but there are also many other exhibits 
which will amply repay any one giving the time to examine 
them. It would be quite impossible for us to emunerate 
all of them, but we may mention a few. 


There is, first of all, a complete German Fokker which 
was brought down “ somewhere in France,” and, unless 
it has received a considerable amount of renovation in the 
meanwhile, was very little damaged in its descent. Sido 
by side with it is the body, engine, &c., of the identical 
machine—a French one—on which the late Lieut. 
Warneford, V.C., destroyed a Zeppelin in Belgium— 
the first German airship to be brought down by a British 
subject. It is furnished with arrangements for dropping 
six bombs, and it is related that five had been released 
without effect, the sixth exploding after contact with the 
Zeppelin and setting it on fire. 

Another most interesting exhibit is an observation car, 
which was dropped by a Zeppelin in East Anglia during 
a raid in which the reception was rather more hostile 
than had evidently been anticipated. The car, which is 
made of thin sheet metal riveted on to a light framework 
of very roughly made channels, has a form not unlike 
that of an enlarged aircraft bomb. It has a bulbous 
nose and the body tapers off to the rear, where are fitted 
four guide fins arranged at 90 deg. apart. When picked 
up the car had attached to it over 1000ft. of steel rope 
and the same length of telephone cable. The snout of 
the car was furnished with mica windows arranged in 
such a way that an observer lying prone on a wooden floor 
could have a good view of the ground immediately below 
him, and convey the results of his observations to his 
comrades in the airship above by telephone. The supposi- 
tion is that by means of this arrangement a Zeppelin could 
remain above the clouds out of, sight and could lower the 
observer below thenr. The construction of the car is of 
the flimsiest and shows evident signs of hasty, if not of 
amateur construction, He must have been a_ brave 
man who permitted himself to be swung in mid air in such 
a fragile cage, through the side of which he could easily 
have kicked a hole with his foot, and through the mica 
observation windows of which he might even more easily 
have been precipitated if, by some mischance, the car 
canted nose downwards. 

Among other exhibits we noticed several examples 
of the parachutes which are used in connection with 
observation balloons. The material employed is fine 
silk, and though the diameter of the parachute is large 
the whole of the fabric folds up into an exceedingly small 
space. An ordinary method of supporting the man 
hanging from the parachute during his descent is simply 
a webbing sling in which he sits. There was an example 
of this type on view, but there was also shown a new and 
much safer type in which aluminium rings are used to go 
under the armpits, the rings forming part of a sort of 
jacket which may be strapped on. There should with this 
arrangement be no risk of accidents caused by a loss of 
consciousness during a rapid descent—a not unknown 
occurrence with the older type. 

Quite a feature of the exhibition is a wonderful series of 
photographs taken from aircraft. Many of the views 
shown were secured while over hostile country and their use 
in furnishing information as to the enemies’ dispositions 
is manifest even to a layman. The excellence of the 
technique of these photographs is remarkable. 

Ineluded among the exhibits are numerous relics from 
Zeppelins and other hostile aircraft, including the metal 
framework of a Zeppelin’s stern, and a large number of 
other items, many of which bear evidence of having been 
subjected fto high temperatures. 

As regards the collection of prints and pictures one can 
only speak in terms of admiration. Not only are the 
numbers large—there are in all over 400 of them—but 
their arrangement is exceedingly good, and hours or days 
even could be spent in examining them. All the leading 
aeronauts of the + are represented—Mont golfier, 
Charles, Robert, Blanchard, Lunardi, Sadler, and others. 
There are pictures of the balloons used in the Napoleonic 
wars ; of the design for a dirigible balloon made in 1785 
by the architect Monsieur Masse; of the flying boat 
invented by the Jesuit, Father Francesco Lana, in 1670 ; 
of the design for a dirigible balloon by the artillery officer 
Jean Baptiste¥Marie Meusnier who was born in 1754 ; 
of Count Lennox’s “ Aerial Eagle” ; of Petin’s Double 
Suspension “ Aerostatic Locomotive;” of the Grand 
Republican Balloon ‘“‘ Minerva,” &c. 

There are also collections of prints devoted to early 
heavier-than-air machines, and to parachutes, as well as 
numerous caricatures. Some of the modern paintings 
depicting present-day conditions are well worth examining 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya InstiruTion oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. ‘* Some Guarantees of Liberty,” by H. Wickham 
Steed. 5.30 p.m. 

THE Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. ‘“‘ Random Notes on Structural! Design,” 
by Mr. ©. G. D. Burdett. 7.30 p.m. 


FRIDAY, MARCH 2np. 

Royat Institution or Great Brirarm.—Albemarle-street, 
Piccadilly, W. Subject, ‘‘Cellulose and Chemical Industry 
(1866-1916).” (Experimental.) 5.30 p.m. 

THE JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. ‘‘ Tool Store Managément,” by Mr. S. A. 
Roberts. 7.30 p.m. 


SATURDAY, MARCH 10rn. 


Tue Ceramic Soctety.—Central Schools of Science and Tech- 
nology. Papers, “‘ The Necessity for the Application of Science 
and Art in Modern Pottery Manufacture,” by Mr. John Eyre, 
and ‘‘ Do Fireclays contain Halloysite or Clayite ?”’ by Dr. J. 
W. Mellor. 7 p.m. 











Tue largest gold dredger in the world has recently been 
launched in California. It weighs over 2550 tons, and is 
operated by electricity furnished by nine dynamos capable 
of generating 1072 horse-power. The hull is 160ft. long, 
60ft. wide, and 13ft. deep. It is built entirely of steel. 
The digging ladder of plate girder construction is 136ft. 
long, and can dig to a depth of 85ft. under water. Each 
of the ninety manganese steel buckets which make up the 
revolving chain on the digging ladder weighs over two 





tons, and can hold sixteen cubic yards of earth at one time. 
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BRITISH PATENT SPECIFICATIONS. 





When an é is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given ia the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 








STEAM GENERATORS. 


94,162, December 16th, 1914.—-Warer-ruBE Borers, Société 
J. and A. Niclausse, 24, Rue des Ardennes, Paris. 

This invention is for a tubulous steam generator, feed-water 
heater, and superheater combined. The boiler has tubes A, 
headers B, and water and steam drum C of} the usual, Niclausse 
pattern. ‘The feed heater is shown at D and the superheater 
at E. ‘The passage of the hot gases through the boiler is shown 
hy the arrows. The feed-water heater D consists of a number 
of elements, each consisting of two headers J K, a header L 
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and of a certain number of tubes M, which connect the headers 
J K to the header L. The elements of the same group communi- 
cate with each other through tubes N. Water is fed into the 
uppermost element of each group through a pipe I, and after 
having passed into the topmost header J, passes into the header 
|. at the rear of the element from right to left through tubes M, 
and so into the header K. From the first element water passes 
through the tube N into the element following, and in the 
sume manner through each of the elements. The water heated by 
its passage through the different elements passes out of the bottom 
of each group to a pipe O leading water to the boiler.— January 
25th, 1917, 


INTERNAL COMBUSTION ENGINES. 
103,224 (5078 of 1916). Abril 6th. 1916.—Liguip Furt Pomp, 
Ernest W. Petter, Nautilus Works, Yeovil. 

In this invention the aim is to provide means to adjust the 
moment of injection of the liquid fuel while the engine is in 
motion. A is the excentric of the fuel injection pump, which 
is required to be advanced or retarded in order to regulate the 
time of the fuel injection. B is a flange keyed on the crank 
shaft. C are screws mounted in holes in the flange B, and 
free to rotate therein. D is a sliding flange on the crank shaft 
having two holes accurately threaded and fitting over the 


screws ©. When the flange D slides along the crank shaft it 
causes the screws C to rotate. Cranks E are firmly fixed 
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on the screws, and connected by links F to the studs G, which 
are screwed into the excentric A. The studs G pass through 
the slots in the fixed flange B. The method of sliding the flange 
D along the engine crank shaft is as follows :—-This flange is 
mounted on two feathers H, which slide in corresponding key- 
ways in the engine crank shaft. The feathers are attached to 
a plate J, which rotates with the crank shaft between two 
collars K, fixed on a screw L. When the screw is turned by 
hand the feathers are caused to slide along the keyway in the 
crank shaft, and this may be done either when the engine is 
ut rest or in motion.-—January 18th, 1917. 


DYNAMOS AND MOTORS. 


103,317 (681 of 1916). January 15th, 1916.—ALTERNATING- 
CURRENT Dynamos, The British Fhomson-Houston Com- 
pany, Limited, 83, Cannon-street, London, and another. 

In the design of alternating-current generators, induction 
regulators, and other apparatus, there is a limit to the current 
carried by conductors through a single slot. In order, therefore, 

to build an alternating-current induction regulator, having a 

Stationary secondary and a movable primary, it is usual when 





an output of considerably more current than 1000 ampéres per 
conductor would be required with a two-pole design to provide 
the secondary with a number of parallel windings for each phase 
by increasing the number of poles. Such regulators must have 
a relatively large diameter, in order to obtain a stator core of 
the circumference y to acc date the windings, and 
to find room for the increased. number of poles. Accord- 
ing to this invention, instead of i ing the diameter of the 
machine or other apparatus, its length is increased, and the core 
lengthwise is divided into as many sections as it is desired to 
connect conductors in parallel per pole, the conductors being 
taken through the slots in the sections, so that each parallel 
winding occupies every position in turn from one end of 
the machine to the other. Fig. shows diagrammati- 
cally an alternator or induction regulator, in which there are 
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five conductors A connected in parallel per pole for each phase 
and the laminated core B is divided into five lengths or sections. 
The conductor bars are connected between the sections, so that 
each parallel winding occupies every position in turn, in order 
that at any particular instant each parallelwinding shall have 
induced in it the same E.M.F. This figure represents the case 
where the conductors for each phase pass through the core 
more than once, and the conductors may have individual end 
connections or one end connection may connece together the 
multiple conductors. In some cases, where the current 
per phase is very heavy, and a number of conductors 
are coupled in parallel, end windings may be dispensed with, the 
parallel conductors being taken through the slots in the core 
sections, and connected together at each end of the machine 
or regulator, as shown diagrammatically in Fig. 2.—January 
15th, 1917. 


SWITCHGEAR. 


100,042 (1481 of 1916). January 31st, 1916.—MakE-anp- 
Break Switcues, Emile Girardeau, 10, Rue Auber, Paris. 
This is a make-and-break switch for continuous-current 
dynamos, and it is arranged within the casing of the machine, 
the closing of the switch being effected by a magnetic piece 
acted on by a magnetising coil, and the opening of the switch 
being effected by the action of the armature flux. The drawing 
shows a bi-polar type of generator, with poles having a horizontal 
axis, and is a diagrammatic section at right angles to that axis. 
In the interior of the yoke C is provided a coil B, which is con- 
nected to the brushes. As soon as a certain voltage is reached 
the iron blade L .movable about a pin, is attracted by the field 
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produced by the armature X, and ensures the contact between 
the terminals P, one of which is stationary and the other movable, 
the latter being mounted on the blade L. The charging circuit 
may thus be closed through the conductors 1 and2. As soon 
as the machine is operative, 'the field produced by the armature 
adds its effect to thatiof thefcoil B, if the connections have been 
made in a suitable manner. On the contrary, if the battery tends 
to supply the armature X, the direction of the field due to the 
armature is reversed, 'and the*blade L is pulled back by the 
spring R. [The charging circuit is thus interrupted automatically. 
It should be noted that 'the action of the ‘armature field adds 
itself to that of the spring R if the intensity of the reversing 
current exceeds a predetermined value. In this manner safety 
of operation is obtained.—January 25th, 1917. Ki : 


AERONAUTICS. 


103,277 (13,145 of 1916). September 15th, 1916.—Swive.imc 
PROPELLERS, Frederick Henry Royce, Osmaston-road, 
Derby, and others. 

This invention relates to swivelling propellers of aircraft of 
the type in which a swivelling tube concentric with -the cross 
drive shaft carries at its outer end a pair of bevel wheels for 
transmitting the drive from the cross shaft to the propeller 
shaft, the tube being supported on bearings connected by struts 
to the framework of the machine. Fig. 1 is a sectional view 
of the arrangement, and Fig. 2 is an end view of the carrying 
bracket with the propeller and bevel casing removed. The 
tube A is provided with stays B, four in number, each being 
secured at one end to a tube by means of lugs formed upon 
the sleeve C, which is rigidly connected to A, and at the other 
being anchored to the bracket D, secured to the airship frame E. 
The stays B are provided with su'tahle jaws. The inner end of 
the tube A is held in an extension of the ball bearing housing F, 
which is secured to the bracket D, this point of support serving 
to locate the end of the tube radially, but not axially, its axial 
location being performed by the brace bars B. The propeller 
end of this tube is fitted with a ball bearing, which carries the 
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outer end of the swivelling tube G. The inner end of the tube 
G is supported in a housing F by means of another ball journal 
bearing. A chain wheel M is secured to a flange or extension 
ree: upon the inner end of the tube G, in order to provide a 


means of rotating this tube, together with the bevel casing H 
‘The propeller P will then be 


and locking it in position. swivelled 














about the axis J, and may, if desired, be turned to face up or 
down, fore or aft, while running. The driving shaft is shown 
at K, and is provided with flexible or universal joints at either 
end, in order to free it from bending stresses consequent upon 
flexion of the tube A.—/January 18th, 1917. 


SHIPS AND BOATS. 


103,272 (12,426 of 1916). September Ist, 1916.- Arr COOLERS 
FOR SUBMARINE Boats, Harold Edgar Yarrow, Scotstoun, 
Renfrewshire, Scotland. ; : 

In a submersible ship constructed in accordance with this 
invention air is caused to circulate through a chamber of 
tubular form extending over a transverse section of the ship, 
in which chamber are disposed tubes or coils traversed by sea 
water or other ‘cooling medium, and the air thus cooled is led 
to the parts of the ship as may be required. The water may be 
caused to circulate through the tubes by mechanical means 
or by the movement of the ship, or by the natural circulation 
due to convection. In the drawings D and H are inlet and outlet 
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valves for the sea water to and from the parts E and G of the 
ehamber A, which are in connection with the tubes F, through 
which the cooling water circulates. S is a pump for the circula- 
tion of the water. J is a fan adapted to draw air through the 
door or scuttle K, when the ship is on the surface, or through 
the chamber A when the vessel is submerged. The air doors 
L and M are shown by full lines in the positions for circulating 
air through the cooling chamber A, the cooled air being conveyed 
through the trunk N to the stokehold or other parts of the 
vessel as required. ‘The path of the air is indicated by arrows. 
In the dotted positions of the doors L and M the air supply to 
the fan J is through the door K.—January 18th, 1917. 


MEASURING AND TESTING INSTRUMENTS. 


103,223 (4926 of 1916). April 4th, 1916.—RercorpINc Appa- 
RATUS FOR TESTING MACHINES, Samuel Denison and Son, 
Limited, Leeds, and others. 

This invention relates to improvements of a previous patent 
—No. 14,305 of 1915—for a testing machine of the steelyard 
type. The parts constituting the invention consist of a resistant 
attached to the steelyard, and a differential compensating 
device introduced into the mechanism actuating the load line 
on the chart. The form of resistant preferred consists of two 
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opposed springs A and B—Fig. 1—inserted between the cross- 
bar C of the steelyard and the top and bottom stop plates D of 
the column. ‘The springs are calibrated so that a movement of 
the steelyard either up or down from the horizontal is equal to a 
known load on the specimen, either plus or minus. The differ- 
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ential compensating device—when a cord is used to actuate the 
drum chart M—may consist of three pulleys, shown clearly in 
the end view of Fig. 2 at E, F, and G, in which pulleys E and F 
are idle, pivoted upon a bracket H—Fig. 1—attached to the 
standard, and the pulley G is pivoted in the end of the rod K, 
which depends from the steelyard upon a pivot L. The pivot 
is placed at such a distance from the steelyard fulcrum centre 
as is required to suit the calibrations of the springs chosen. In 
the case of a 50 tons capacity machine, the springs may equal, 
say, one ton plus and minus.—January 18th, 1917. 


TRANSMISSION OF POWER. 


103,254 (8858 of 1916). June 23rd, 1916.—ReGULATING THE 
RESISTANCE OF AN Etecrric Crrcuir, Igranic Electric 
Company, Limited, 147, Queen Victoria-street, London (a 
communication from the Cutler-Hammer Manufacturing 
Co., Milwaukee, U.S.A.) 

This patent is for a method and means for varying the resist- 
ance of an electric circuit, and is useful in alternating-current 
motor control. It consists in an arrangement whereby parallel 
resistances are included in the electric cireuit to be regulated, 
and means whereby these resistances are excluded from the circuit 
in steps, successive .steps being excluded alternately first from 
one resistance and then from the other. The invention further 
consists in providing the steps of the resistance to be excluded 
of such relative values that they tend to minimise the unbalanced 
conditions in the parallel branches. The motor shown is of the slip- 
ring type, having a primary and secondary windings A B, which 
are connected in delta. The secondary winding B is three- 
phase, and is provided with two parallel groups © and D of 
starting resistance, each group including three steps, wt.ile 
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each step includes a resistance section for each phase of the 
cireuit. The six steps thus provided are designated E F GH J K. 
The secondary winding is provided with leads L M N, each of 
which is branched, and has one branch extending to each of 
the resistance groups. The cross line O connects neutral points 
of the two branches. For cutting out the steps of resistance 
double-pole switches PQ RST are provided, and are con- 
strained to operate in definite sequence. The operation of 
the control means is as follows :—For starting the motor all 
the switches are open, thereby including the total resistance 
in the motor secondary circuit. As the motor speeds up the 
switches are closed, successively in their numerical order, 
thereby excluding successive resistance steps alternately from 
each group, with the obvious result of reducing the total resist- 
ance of the circuit in a step-by-step manner for gradual accelera- 
tion of the motor.—January 18th, 1917. 


ORDNANCE AND ARMOUR. 


103,270 (12,078 of 1916). November 16th, 1915.—SnHetr, 
Stanley Frederick Stokes, Brompton Barracks, Chatham. 

According to this invention the shell is provided with one 
or more rifling bands formed of leather or other soft material, 
which will not injure the barrel of the gun, thereby greatly 
lengthening its life, and at the same time providing an efficient 
gas check. The band is shown in Fig. 1 by a single ring A of 
leather between the body of the shell B and a clamping ring or 
plate C, which may either be threaded as shown, and screwed 
into place, or be formed as a plain ring or disc adapted to be 
adjustably held by screws or bolts, so as to permit the pressure 
of the gases when exerted on the back of the ring or plate to 
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further expand or compress the ring A into close contact with 
the bore of the gun as the shell is ejected. The ring A may be 
formed of a single layer of leather if desired, or, as shown, of 
several layers arranged together side by side before the single 
plate C. If desired, a metal plate of smaller diameter could 
be arranged at intervals, such as between each layer of leather, 
so as to divide the ring A into several narrow bands. Or, again, 





| liek wide bands may be provided, as shown in Fig. 2, each 


of which is composed of several thicknesses of leather or like 
soft material, and separated by means of plates of metal D.— 
January 18th, 1917. 


MISCELLANEOUS. 


103,206 (3286 of 1916). March 4th, 1916.—CaBLe Drums, 
Henry Gurney Wood, 40, Beech Hill-road, Eltham, London, 
8.E., and another. 

This is a cable drum, such as is used on wharf cranes, and 
provides a movable connection by the winding and unwinding 
of the cable, with conveniently arranged jointer boxes. It has 
both its end dises or covers formed in removable sections, whilst 
the body of the drum is secured to or built up on separate 
carriers or annular pieces, The arrangement is such that the 
sections can be removed without disturbing the cable or the 
drum body on which it is wound, or interfering with the brushes 
or contacts for maintaining the cable: in connection with the 
supply mains. The drum body, together with its annular 
supports K, is detachably mounted on a revolving frame, which 
rotates round the spindle D and carries the movable parts of 
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the contact gear, the fixed member being carried by the spindle 
itself. To remove or dismount the drum, the half A of one 
end cover or flange plate is first removed, and through the 
aperture thus left the cables are disconnected from the revolving 
brushes P. The other half of the same end cover is then dis- 
engaged from the end ring K, but may be left connected to the 
eross-piece E. The nuts or screws which secure the halves B 
of the opposite flange-plate to the opposite cross-piece F are 
then undone, leaving the parts B, however, still fast to the ring 
L and the drum. By now taking off the standard M the drum 
with the cable thereon, and the parts K, L, B still attached 
thereto, can be dismounted by lifting it away endwise, as a 
whole, clear of the frame or rectangle E, F.—January 18th, 1917. 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on 
each of the remainder £11 have been paid in renewal fees. 


No. 10,521/11.—Fuel. In order to obtain an increased yield 
for coking purposes from small coal, consisting of particles up 
to 10mm. or 12 mm. in size, the coal is subjected to a blast froma 
rotary fan or blower, regulated so as to deprive it of particles 
up to 0.2 mm. or 0.3 mm. in size, before being washed. A 
part of the separated dust may be added to the washed coal, so 
as to give the maximum yield with a certain percentage of ash. 
Rindfleisch, O., Germany. Dated January 10th, 1911. 

No. 10,859/11.—Galvanic batteries ; electrodes for alkaline 
accumulators consist of cakes made by folding or rolling up thin 
perforated metal sheets, having tongues which project in a 
known manner into a thin layer of poorly conductive active 
material, with which the sheets are coated. Such sheets may 
be from 0.01 to 1 mm. thick, with perforations stamped out 
so as to leave burrs or tongues projecting like the teeth of a file. 
Porscke, H. P. R. L., and Achenbach, J. A. E., Germany. 

No. 11,028/11.—Gyroseopic compasses. A device for damping 
the oscillation of # gyroscopic compass comprises a mass, 
arranged on the movable system of the gyroscopic compass in 
an adjustable manner, and so that a considerable lag is produced 
between the movements of the mass within the movable system 
and the elevations of the axis of the gyroscope. Anschutz and 
Co., Germany. Dated June llth, 1910. 


No. 11,162/11.—Dynamo-electric machines; alternating- 
current induction machines; rotary transformers. An asyn- 


chronous frequency transformer for high-frequency currents, 
especially suitable for use in wireless telegraphy and telephony, 
is constructed with monophase windings on the primary and 
secondary, and secondary currents of undesirable frequency 
are eliminated by the syntonisation of the circuit. The secondary 
winding and a condenser, and also an inductance and condenser, 
are syntonised to the undesirable frequency, so that a practically 
pure electromotive force of the desired frequency is produced 
between the terminals. Goldschmidt, R., Germany. Dated 
May 9th, 1910. 

No. 11,234/11.—Electric telephones; receivers consist of 
a Wollaston wire, the ends of which are embedded in a casting 
before the corroding process removes the covering of the wire. 





The casting is afterwards used as part of the telephone instru. 
ment. Cwozdz, B., Berlin. 

No. 11,252/11.—Conveying inflammable liquids. Relates 
to apparatus for pumping or conveying inflammable liquids of 
the kind in which compressed inert gas is passed through a pipe 
into the storage tank, in order to prevent the formation of explo- 
sive mixtures. Maschinenbau-Ges, Martini and Huneke, Berlin, 
Dated May 10th, 1910. 

No. 11,435/11.—Stretching fabrics. A device for the latera! 
stretching of fabrics, especially intended for use in mercerising 


machines. Bemberg Akt.-Ges., J. Germany. Dated 
February 4th, 1911. 
No. 11,705/11.—Ordnance; loading appliances. Relates 


to ammunition hoists, and consists in an improved device 
whereby the gun can be supplied with ammunition and loaded 
at any elevation, Krupp Akt.-Ges., F., Germany. Dated 
July 14th, 1910, 

No. 11,710/11.—-Telescopic sights. The sighting point is 
determined by the intersection of a curve with a fixed straight 
line, the curve being drawn on a rotatable plate mounted 
excentrically to the optic axis of the telescope, and having its 
edge graduated for range. Rheinische Metallwaaren-und 
Maschinenfabrik, Germany. Dated June 18th, 1910. 

No. 11,898/11.—-Magnetic separators. Magnetic separation 
is effected by causing the materials to pass along a polarised 
surface of uniform strength by some carrying or compelling 


medium other than gravity alone. Bruck, 8., Berlin. Dated 
May 17th, 1910. 
No. 11,906/11.—-Galvanie batteries; electrodes. In a 


Leclanché cell an acid manganite, comprising hydrated man- 
ganese dioxide partly saturated by a base, is used as de- 
polariser, This combines with any base set free and thereby 
prevents precipitation, but does not liberate harmful acid from 
the electrolyte during rest. Fabrik  Griesheim-Elektron, 
Germany. Dated October 10th, 1910, 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


ORDERS 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander A. Gerard. 

Next for Duty.—Platoon Commander W. J. A. Watkins. 

Monday, February 26th.—Technical for Platoon No. 9 at 
Regency-street. Squad and Platoon Drill, Platoon No. 10. 
Signalling Class. Recruits’ Drill, 6.30 to 8. 

Wednesday, February 28th.-Instructional Class, 6.15. Platoon 
Drill, Platoon No, 2. 

Thursday, March \st.—Platoon Drill, Platoon Nos. 5 
Ambulance Class by M.O., 6.30. 

Friday, March 2nd.—Technical for Platoon No. 10, Regency- 
street. Squad and Platoon Drill, No, 9 Signalling Class. 
Recruits’ Drill, 6.25 to 8.25, 

Saturday, March 3rd,--2.45, Commanding Officer’s Parade. 
Uniform. 

Sunday, March 4th-—Entrenching at Otford. Parade Vic- 
toria (South-Eastern and Chatham Railway Booking-office), 8.45 
a.m. Uniform, haversacks, water bottles. Mid-day rations to 
be carried. Railway vouchers will be provided. 

Easter Training will be at Esher, where a course has been 
arranged under Royal Engineer instructors. Names must be 
sent in to Orderly Room not later than February 28th. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—-Unless otherwise indicated, all drills, &c., will take 
place at Headquarters. é 

Telephone Number.—The telephone at Headquarters is now 
Mayfair 1969. 


and 6, 


By order, 
MAcLEOD YEARSLEY, 


February 24th, 1917. Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Stemens Brotuers Dynamo Works, Limited, and Siemens 
Brothers and Co., Limited, have removed their Caxton House 
offices to Palace Place Mansions, Kensington-court, London, 
W. The telegraphic address of Siemens Brothers and Co., 
Limited, is now “ Siemens, Kens,, London,” while the telegraphic 
address of Siemens Brothers Dynamo Works, Limited, is 
‘‘Siembralos, Kens., London.”’ The telephone number is the 
same for both companies, é.e., Western 6349. 

WE are informed by Messrs. John Taylor and Sons, civil 
engineers, that the Army Council has given them notice of its 
intention—under the Defence of the Realm Act—to_ take 
immediate possession of their offices at Caxton House, West- 
minster, and that they have accordingly moved to new offices at 
36, Victoria-street, Westminster, S.W. 

Tre East Anglian Engineering Company, Limited, of Stow- 
market, Suffolk, informs us Mr. H. W. Wilson, having resigned 
his directorship of the company, two fresh directors have been 
appointed, viz., Mr. L. Tibbenham (managing director of the 
Suffolk Ironworks, Limited) and Mr. D. Stowe (of Messrs, E, 
Stowe and Co., leather manufacturers). 








Spectra, Entry or Navat Capets.—The Secretary of the 
Admiralty requests us to announce that the scheme of Special 
Entry to Naval Cadetships, which was instituted in 1913 for a 
period of four years, will be continued in the year 1918. The 
examination in that year will be held conjointly with the Army 
examination in July, and candidates are required to be not 
more than eighteen and a-half nor less than seventeen and a-half 
years of age on June Ist, 1918. Particulars may be obtained 
on application to the Secretary of the Admiralty. 


PETROL FOR PRIVATE Motor Cars.—We are informed that 
the Committee of the Automobile Association has asked the 
Chancellor of the Exchequer to receive a deputation on the 
question of the supply of pewee for private motor cars, The 
principal point which will be urged by the deputation is that, 
whilst loyally accepting the decision of the Government in the 
present critical conditions, it is considered unreasonable that 
licence duties should be charged for twelve months in respect 
of cars which can only be used for four months in the year, and 
that an equitable adjustment is desirable. 

Tue InsTITUTION OF Gas EnGineers.—It is announced that 
the annual meeting of the Institution of Gas Engineers will take 
place in London on Tuesday, June 5th, when the President will 
deliver his address, the annual report of the Council and reports 
of Committees will-be presented, but no papers will be submitted. 
The annual meeting of the contributors to the benevolent fund 
will be held on the same day. On the following day, by invita- 
tion of the President, a visit to the works of the ‘Tottenham 
District Light, Heat, and Power Company will take place, to 
view the entirely new section of the works for the production 
and purification of 4} million cubie feet per day, which is now 
approaching completion. Opportunity will also be given to 
inspect the company’s electricity generating station at Wood 
Green. 








Established 1856, 
OFFICE FOR ADVERTISEMENTS & PUBLICATION, 35, NORFOLK ST., STRAND, LONDON, W.C. 





Engine 


er. 


Registerea 46 @ “ewspaper. 











Vou. CXXIII.—No. 3192] 


LONDON: FRIDAY EVENING, MARCH 2 


2, 1917. 


| Paice{ q:rreuzsr } SIXPENCE 


BY INLAND POtT 
EIGHTPENCE 








4,487/C.¥ 
WAR DEPARTMES NT NORT TERN oe ale 
CTRIC POWER STATIO 


Several Station En ineers 


will shortly be REQUIRED to Take Charge 
of new 40-80 K.W. Oil-driven Electric Power 
: Stations in the linesteshtes District. to aaah 
must have had experience with heavy oil a = D.C. 
Generators, and be ineligible for active foreign service with 
His Ma‘esty’s ried 
Wages —£3 per week, according to experience and 
ability. 
Applic ations, enclosing copies only of testimonials, and 
stating briefly training, experience, age, married or single, 
<hould be forwarded to the undersigned at once ; envelopes to 
be endorsed * Power Station Staff, Lincolnshire.” 
Applications from men on Government work will not be 
oularenson unless permits from present employers are 


produce: 
DISTRICT ELECTRICAL ENGINEER, 
Southern District, 
Somerville House, 
West Forest-road, 


Mottinghem._ 


I['he Secretary of State for for 


402 
58 INDIA is © ade nae will in 1917 APPOINT 
ee a ne NATIV of India as ASSISTANT 
ENGINEERS in a ® Indian Public Works and 
State Railwa: Harlem ments. 

C: randidates must be British subjects and, save as provided in 
Appendix IL. to the Regulations, must be not less than 21 
vnd not more than 24 years of age on the Ist July, 1917. They 
tuust have either obtained one of certain recognised University 
iegrees or other distinctions in Engineering. or have passed 
the Associate tion of the Institution of 
Civil Engineers. 

Applications must reach the India Office by 31st March, 

1917. Printed forms, together with informs ation regarding the 
conditions of appointment, may now be obtained from the 
SEC BEratt. Public Works Department, India Office, 
London, 8. 

India Office, London, 

Decem her 1914, q 


ORENSTEIN AND ven Lt KOPPEL 


UIDATIO 
IGHT RAIL AY MATERIAL. 


Given that the 
ECEPTION of OFFERS for 
the DESIGNS advertised for SALE in the advertisement 

\ppearing in the aah of this paper of the lst February, 1917, 
has been EXTENDED to TUESDAY, 10th APRIL, 1917, the 
other conditions mrad as originally advertised 

. RUSSELL. 
Receiver. 
Address of the Receiver's Cairo Office :— 
Gresham House, 
Sharia Suliman Pasha, 
Jairo. 
Address of the Receiver’s London Office :— 
Palmerston House, 
id Broad-street, 
__London, E.C 














RE 


SALE OF DESIGNS FoR ror 


N otice is Hereby 


FINAL DATE for the 


The Great Indian 


RAILWAY COMPANY. 

The Directors are prepared to receive TENDERS for the 

SUPPLY of _ following ge me namely :— 
NC 8 aeee oe 

SATION ERY 

PAINTS, DRY SALTERIES, &e. 

MANTLES for-LA MPS. 

Specifications and forms of Tender may be obtained at this 

office on payment of the fee for the specification, which pay- 
ment will not be return: 

Tenders must be delivered in separate envelopes, sealed and 
addressed to$the undersigned, marked “Tender for Zinc 
Sheets, &c,” or as the case —~— not later than 11 o'clock 
1.m. on Thursday, the 8th March. 

The Directors do not bind + rele wale to accept the lowest or 





Peninsula 


any Tender. 
R. H. egiide >" 
Secretary. 
Compas 's Offices 
48, Copthait ~avenue, E.C., 
szondon, 28th February. 1917. 604 1 





Stepney Union —/hppointment 
ENGINEER (TEMPO 
The Guardians REQUIRE an ENGINEER (temporary) for 
their Children’s Homes, Stifford, Essex. 

Candidates must be thoroughly competent to take charge of 
the boilers, engines, electric lighting, and other machinery ; 
also the heating and fire extinguishing apparatus, and to 
execute or superintend the execution of all repairs thereto, or 
to the water service. 

Candidates must im pronee evidence that they are ineligible 
for service in 

lary £3 per w 

Pri pel forms of tepliation containing further details as to 
duties (and which alone can received) may be obtained at 
my Office as below, and these forms, duly filled in, must be 
returned to me on or before the 7th March next. 


By order, 
T. G. STACEY, 
Clerk 
Guardians’ Offices, 
Barnes-street, Ratcliff, London, E., 
22nd February. 1917. 559 





W anted, Assistant Works 


MANAGERS for large Aeroplane Works, London 
district. Good opening for men with pepertenes in Engineér- 
~—a* per annum. 

dress, 464, Engineer Office, 33, Norfolk: strot, eer Cc 








Works Manager Wanted to 
Take Full Charge’ of Plant in Scotland, engaged in 


making large quantities of Repetition Work to accurate 
dimensions. Applicants are desired to give fullest particulars 
of past experience, which will be treated in strictest con- 
fidence. It is essential that applicants state age and salary 
required. 

pply, 


in first instance, to REPETITION, William Porteous 
and Co., P352 a 


Advertising Agents, Glasgow. 


orks Superintendent or 

ASSISTANT WORKS MANAGER REQUIRED by 
e well-known Firm, Government controlled, making large 
and small engines, repetition and general work. Applica- 
tions Ash only be considered from experienced engineers 
thoror y conversant with latest manufacturing metho is 
and wi 5 ave made good in every way in similar position 
in large works. Permanent position to right man. State 
age, experience, and salary requi No person already 
employed upon Government work will be engaged.—Appli- 
cants must apply to their nearest Employment Exchange, 
mentioning “The Engineer ” and number 544. 544 4 


Vacancy Uccurring on the 
jurveying Staff of a leading Boiler Insurance Company, 
APPLICAT ONS are invited from gentlemen_holding first- 
class of le Certificates, competent to UNDERTAKE 
the DUTIES attaching to the Inspection of age Boile: 
Engines, and Pow lary £1; 
eed annum.—State 5 and full eas ~ ex perience to 
Engineer Office. Norfolk-street, Strand, W 552 a 


(hief Rate Fixer Required by by 


one of the largest Firms in the Midlands a 





las 











Internal Combustion Engines and one an: must 
capable of laying-out processes and fixing rates to drawin, 
geod organiser, take entire charge department. Only highly: y- 





rienced men of strong 
erable tact need apply, Generous salary to right + dm 


aplication from men already engaged on Government work 
1 be considered.—Send full paiticulars to your nearest 
Employment Exchange, quoting 

reference No, A2958. 


“The Engineer” and 
491 a 





PAYMENT by 


has come to stop. 


There 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the 


33, 


“THE ENGINEER” Office, 


Tre 3%. 


PREMIUM SYSTEM of PAYING WAGES 


is no better method than 
The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


RESULTS 


United Kingdom, 2s. 9d. 


Norfolk Street, Strand, W.C. 








anted, First-class Blast Fur- 

NACE ENGINEER (British). One conversant with 
modern American and Continenta ractice preferred. — 
Address, stating age, experience, and maine enpemed, to = 
Engineer Office, 35, Norfolk-street, Strand, 


Fiectrical Engineer Required to 
TAKE FULL CONTROL of all Electrical Installa- 
tions and upkeep in large Government-controlled works (bulk 


1 





of current from Corporation). Applications will only be con- 
sidered. from experienced men who have held similar 
positions with g records. State Ago, experience, and salary 
required. No person already employed upon Government 
work will be en vend —Applicants must apply to their hearest 
Employment Exchange, mentioning “The Engineer” and 
number £45, A 





KE ngineer, with Shop, D.O., and | poses 
technical experience as CHIEF fe ete Head 
Inspector in a large Engineering Works, Manchester district. 


Experience of small repetition ran desirable. Preference 
given to discharged officer or N. ood salary — pros- 
con- 


pects. No man engaged on tn work can 
sidered.—Apply your nearest eerery ment Exchange, mention- 
ing “ The Engineer” and number 5364 





Ezgineer, with Works and 
technical experience, REQUIRED immediately es 
wor! 


Laeiey in Planning Department, in large engineeri 
ed on manufacturing |: quantities ,of small parts. 

Bien salary and prospects to live man. No man on satniaec3 

ment work can be considered without consent of prese 

a ig eens 537, Engineer Office, 33, Norfolkvetrect, 

Strand 537 + 


First: class Experienced Esti- 


MATOR WANTED by Government-controlled sey 
making large and small engines, repetition and gencral work 
man with thorough practical knowledge of machining and 
fitting, &c., who could control rate fixing, progress, and 
demonstration. Only men thoroughly experienced need apply. 
Permanent position to suitable man. State age, experience, 
and salary required. No person already employed upon 
Government work will be engaged, —Applicants must apply to 
their nearest Employment Sohange mentioning ** —_ 
Engineer ” and number 543. 543 


arge Engineerin Firm, 
Government controlled, RE an the SERVICES of 
thoroughly experienced W' ORKS ENGINEER, used to Lay- 
out, Erection, — com _ Equipment of up-to-date Works ; 
well versed m facturing 
methods and ‘the upkeep of plant for maximum output. 
Permanency to good man. State , experience, and salary 
required. No person already employ upon Government 
work will be en, .—Applicants must t apply y to their nearest 
Employment Exchange, mentioning e Engineer” and 
number 542. 542 a 
esident Engineer.— Wanted, by 
an Engineering Firm in ee elle quit 
ELECTRICAL: and MECHANICAL ENGINEER, with 
experience in Steam Engines, Gas Engines, and Steam 
Turbines, A.C. and D.C. current, to Take Charge of and Run 
Power Station with fullest possible efficiency and economy. 
No man on Government work or eligible for the Army will be 
considered.—Apply in writing, with full tris culars of ex 
rience and salary required, to HAL WILLIAMS and CO 
PANY, 3, Salter’s Hall-court, London, E.C. 595 a 


Steel Foundry.— Wanted, ae 


TICAL WORKS MANAGER to Sapecutend Construc- 
tion of either Siemens Open-hearth Fi or or Con- 
verter Plant, and afterwards to Take Charge. pplicants 
employed on "War work will only be considered rite P he sanc- 
tion of their eget employers. Apply, stating Upedereget of 
experience, age, nt employment, and salary ex, 

FOUNDRY, Willis im a Porteous and Co., Advt. Agents, Glasgow ow. 


Superintendent of StoresWanted 


a National Factory in South Yorkshire; must be 
experienced in Stores Book-keeping and Stores Organisation. 
Competent to control men. Ap wpe employed on War 
work will only be c« d with tion of their present 
employers. Must be ineligible ia ‘the Army.—Write, stating 
age, experience, and salary eteap to 465, Engineer Office, 

Norfolk-street, Strand, W.C 465 4 























Wanted, Two First-class Jig 


and TOOL DRAUGHTSMEN, used to fixi ng 
operations and limits. Also Two JUNIOR DRAUGH TSME 

No person already on Government work will be enga; _ 

A y your nearest Employment Exchange, mentioning 
e Engineer” and No. wt 534 a 


Wanted, Foreman Miller, also 


SETTER-UP, for Brown and Sharpe, Cincinnati, 


Garvin, Becker, and Ingersoll machines in Government 
controlled establishment in Southern county. Give full 
details of experience and salary required. No person already 
employed upon Government work will be engaged.— Applicants 


must apply to their nearest Employment Exchange, 
mentioning ** The Engineer” and number 582. 582 a 


per.— Foreman Wanted, with 


Ce 
knowledge of Hexting Copper, &. Pianecntanak work), to 
useful of Copper Band Dept. and to be generally 
usefu 





State age, wage, and experience. No person already on 
Government work will be engaged. 

Applicants must auply to their nearest Employment Ex- 
change, mentioning ‘*The Engineer” and number P303._ P3054 


Req quired Outside Representative 


with initiative and knowledge of Eugineering Accessories, 
to follow up overdue orders with manufacturers.—Repiy. 
stating age, full particulars, of experienced qualifications, and 
salary required, to Box 936, Samson Clark’ , BB, Great Porland- 
street, W. 540 


ney 
= 7 ue - 

Male Clerk (Inetigible) Required 
for Sr Me - Dept. in large Engineering Works, Man- 
chester district. ust have had good education, experience in 
engineering, and used to keeping stock figures. reference 
given to discharged soldier. Write, giving Tallest particulars. 
No man on Government work will be engaged.— Apply to 
a ap ee Exchange, mentioning “‘ The ey Pe 


W 











anted, a Second Driver, 


accustomed to Suction Gas or Diesel Engines. Good 


— and cottage provided.—Address, ging. full particulars, 
i awe” 1, Engineer Office, eee 
Stran 54 





equired, First-class Tool-setter 


i and TURNER, capable of taking charge of small 
London. works at_present engaged upon important Govern- 
ment contracts. Preference given to candidate with up-to- 
date methods of production. No one on Government work 
at present or living outside 10 mile radius will be engaged. 
—H. J. BREWSTER and CO., 11, Queen Victoria-street, Ly 

A 





(Shief Draughtsman Wanted for 


ae Aeroplane Works, London district. Good salary 

to experienced applicant. Noone resident more than 10 See 

away or at Py meee Pe 5 on Government work will t 

Coe —Address, ngineer Office, 33, Norfolk-street, 
. A 





[raughtsman Required at Once 
for — e Ammunition Factory in Birmingham. Must 
first-d lass Gerieral Engineering experience ; no others 
ep apply. None engaged on Government work needjapply.— 
Apply, Yai f age, peti and salary required to yor ur 
joyment xchange, mentioning “The Engineer ’ 
and No. Az.” ; - MTs 


[Praughtsman Wanted for a 


National Factory in South Yorkshire; must be experi- 
enced and well qualified. Must be ineligible for the Army. 
State age, experience, and salary required. No person already 
employed upon Government work will be en, —Applicants 
pect we et their hhearest bone ee XC! hange, mention- 
ing “ ngineer ” and number 5: 572 a 


Draz htsmen Wanted —Two 


RAUGHTSMEN, MECHANICAL and ELEC- 
TRICAL, Must be ineligible for the Army or above militar 

age. No person already employed upon Government work will 
be engaged.—Applicants must apply to their nearest Employ- 
ment Exchange,mentioning ‘The Engineer,” and miteaber 665, 











first- -class Draughtsman W rr 
for large Marine E ing estab as First 
Assistant in Estimating Office. State experience, age and 
salary expected. No one already on Government work need 
apply—Apply your nearest Employment Exchange, mention- 
1 Appl E aploy Exchange, 
ing* * The Engineer” and No. A P3580 a 


,) wnior Draughtsman Wanted, 


accuscomed to Vertical High-speed Steam Engines, 
ineligible for military service. No person already employed 
upon Government work will be engaged.—Applicants must 
apply to their nearest Employment Exchange, mentioning 
“The Engineer” and number 565. 565 a 


Reintoreed Concrete Draughts- 


MAN REQUIRED for temporary staff. Thorough 
knowledge of design and details of reinforced concrete build- 
ings dock walls, quays, piles, &c., essential. No one engaged 

n Government work or eligible for military service -need 
apely. —Applications, stating age, experience, and salary 
required, with copies of three recent testimonials, to be ad- 
dressed to the UHIEF ENGINEER, Port of — 
Authority, 109, Leadenhall-street, E.C. A 


Required, the Services of Four 
A skilled DRAUGHTSMEN, accustomed to either Blast 
Furnace or Steelworks Constructional Desi Good 
offered to os men. —— should state age, 

ence, salary required, and when at liberty. Noone e 
present on Government work need apply.—Apply to your 
nearest — Exchange, mentioning “The Engineer ” 
and No. M9 a 


everal Good- Mechanical 
DRAUGHTSMEN REQUIRED for Admiralty estab- 
lishment. Accustomed to small high-class work fc Faeteered. 
Salary according to ability.—State experience, age d present 
position to Box 1002, c.o. Messrs. R. F. White and nae Som: General 
Advertising Agents, 33, Fleet-street, E.C. 


i yo Good Jig and Tool Disaghte- 


MEN me 7 Aeroplane Work, used to Aero 
or high-class se york. Give full particulars of previous 
experience, Age, wages required. 
engaged on oeciuiaank work heed apply. 
mer ent Exchange, quoting ‘The 














experi- 
at 








No person already 
—Apply your nearest 
mngineer” and 

A 








Wanted, Draughtsmen for Jig, 


Tool, and General Design Work on Aeroplane En; 13 3 

Men used to Motor Car or hi ecleas Small Engineerin; ork 
referred. No person alread y on Government work will 
e engaged. — Apply your nearest — ee 

mentioning “ The Engineer” and No. S71 a 


[Praughtsman, for Mechanical 
a Works on War Material, Birmingham 
district. ust have Tee general experience, familar with 
design of Machine ‘Tools, Jigs, Fixtures, &. e, 
experience, and salary. No one employed on Government 
work should apply.—Written applications should be left with 
Employment Exchange, quoting “The Engineer” and 
number 531. 531 a 


raughtsman (Mechanical) 
WANTED to take zoning position in Drawing-office 
of new company in Mid. » engaged a sol urgent War Work. 
Excellent prospects , energetic man. One with 
some a in too! ‘design and automobile con- 
struction preferred. man on Government work can be 
engaged without consent of 
in gt first gn shotld 
men « 








pe eatin 





resent 
o mad pase 
She Bosineee No. abr 








Wanted, a Machine Shop Fore- 


MAN in Government-controlled he il in 

—— engaged on Locomotive and General Engineering 

k. Applicants should possess a good all-round knowledge 

Oo ‘machineahep ——. piecework, and be capable of con- 

trolling 50 men. rmanent and good salary to first-class man. 

rson at present engaged on Government work will be 

emp! 7a ply your earest Employment Exchange, 
mentioning “ ‘I'ne Engineer” and number A: 539 a 


Wanted, Foreman Blacksmith 


for Government controlled establishment in Southern 

county ; must be able to undertake Hardening, &c. Give 

full details of experience and salaty required. No person 

already employed upon Government work will be engaged.— 

ootene 1 t apply to their nearest om ame Exchange, 
and number 583 a 











W aati Foreman Engineer for 
large Controlled Factory in East London; must be 
used to handling men. Experienced in Steam Plant, Pumps 
and Machine Tools. No one already on Government work will |: 
be en; . Must be ineligible. Preference, if suitable, if 
pag ¥ om _— po a Permanent job for right = rod 
— ress, giving full particulars, age, experience, ana pay, to 
Ss. W. L., Gare of Street's, 30, Cornhill, c ds A 





Eagi ineer, Over Military Age, 

RES POSITION in Engineering Works as 
MANAGER. 7” REPRESENTATIVE. Life experience in 
management of works and offices.—Write .H., 1623, Sell’s 
Advertising Offices, Fleet-street, E.C. 73 B 


Engineer, Sole Charge Erection 
and running of large plant, engines, boilers, condensers, 
Ra, pe Steep wage aod build = axpereence at home 





and abro TMENT Similar. 
Ineligible. on. Te po td “Oifice, 3. Norfolk- a po 
Strand, W.C. 574 


Eee (35), with 18 Years’ 
practical workshop Re ye! in _ en neral engineering 
and maintenance, coud SITUATION as WORKS ENGI- 





ER or any PONSIBLE POSITION after the War. 
Speciality gas en; Moderate salary to start.—Address, 
P34, Engineer O oe °33, Norfolk-street, Strand, WC. P. B 





Engineer. ( (3 5) Desires Position 
RESPONSIBILITY on Government work ; 15 years’ 
engineering experience. Good organiser and successful in 
control of labour. Recently completed equipment of large 
shell factory. Experienced in the Manufacture of 4.5in., 6in., 
9.2in., and 15in. H.E. Shells.—Address, P357, Engineer Office, 
33, Norfolk-street, Strand, W.C. P357 B 


entleman (Totally Rejected), 
conversant with machine tools, anal POSITION 

as PURCHASING AGENT (export or home trade).— Address, 
608, Engineer Office, 33, Norfolk-street, Strand, W.C. 608 B - 


Qi Mill Machinery.—Engineer, 


ae = ae ~ meee and installation of 
above, an troduce uable connection, is 
DESI} ROUS of. ‘COMMUNICATING ‘with FIRM prepared to 
MANUFACTUR yea P33, Engineer Office, /35, Nor- 
folk-street, Strand, W -C. P33 B 


Shipp ing.—Advertiser (Chief 
Snip Draughtsman, 5 years) DESIRES POSITION 
as ASSISTANT, eithe: in shipbulding, ship repairing, 
or a wars hae wo training ; first-class references. 
Age 35 ddress, 481, Engineer Office, 33, Norfolk- 
street, AR W.C. 481 B 


Ship pyard and Dry Dock 


els MANAGER will shortly can free to ie an APPOINT- 














Extensive _practica! shipbuilding, 
repairing, and engineering, with thorough knowledge of 
a costs, preambles, estimates and accounts.— 
ress, 560, Engineer Office, 33, Norfolk-street, easier eG 


Works Manager or Superinten- 


DENT, 20 years’ shop experience, DESIRES ENGAGE- 
MENT with a progressive firm. Technical education and a 
thorough practical man, energetic and capable organiser. 
= in designing jigs, tools and fixvures for repetition anc 

jal lines. Unique knowledge of fuze work and other 
oes, having recently equipped, organised, and success- 
fully run a new factory for fuze production. Skilled estimator 
of costs from drawings. Good control of mixed labour, and a 
wide experience of up-to-date shop ee Approx. salary 
£550, or would consider salary and_b 
wodaress, P358, Engineer Office, 33, r ortaticaredt, ag 








orks Manager or Superin- 
TENDENT DESIRES ENGAGEMENT; practical 
engineer, energetic, tactful, and first-rate organiser; ex- 
perienced in large and medium work and the produc tion 
of small parts in large quantities; strict disciplinarian ; 
used to handling male and female labour.—Address, P3565, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P385 & 


ign Shorthand- Typist( Lady, 


young) DESIRES PERMANENT ITION. Speeds 











40-80. Thorough knowledge engineering terms, £2 per 
ey ry P31, Engineer Office, $5, Norfolk: street, 
Strand, V PS1 

PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND OCO., 

46, Watling-street, LONDON, E.C. 

Albert-square, Manchester. 

26, Collingwood-street, Newcastle-on-Tyns. Sp 3005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paess IIL., IIl., LXXXII. 
Numerical Index to Advertisements, 
Paes LXXXL 
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Werks Manager or Supervisor, 
14 years’ training And. works experience. Used to 
organising and controlling all classes of labour. Up-to- 
date methods of production, piecework, &c. _ First-class 
testimonials.—Address, 550, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 550_ 5 


a 

raughtsman Desires Spare 

TIME EMPLOYMENT, Working details, structural 
desigus, patent drawings, tracings, &c.— Address, P354, E: 

neer Office, 38, Norfolk-street, Strand, W.C. P354 B 


~~ 
raughtsman (Structural), First- 
ractical designer and detailer, DESIRES 
ENGAGEMENT, London area. 11 yrs.’exp. Age'3l. Aero- 
plane hangars, workshops, &c., and buildings of al! descriptions. 
eo P363, Engineer Office, 35, Norfolk-street, Strand, 
B 





ngi- 





E xperienced Lady Tracer Desires 
SITUATION with London Firm.— Address, a yg 
neer Office, 35, Norfolk-street, Strand, W.C. 


Mechanical Draughtsman and 
ASSISTANT ENGINEER shortly DISENGAGED ; 21 
years’ technical, shops, drawing-office, and works experie nee.— 
Address, P362, Engineer Office, 33, Norfolk-street, Strand, W by 
P362 








wo Draughtsmen, Technical 
and workshop experience, willing to undertake prepara 
tion of plans, manufacturing drawings and tracings, work from 


inventors’ sketches or EF 7 gel P356, Engineer Uftice, 
orfolk-street. Stra Seer 1m 
F oreman ce — Works 
ENGINEER (40) SEEKS JOB; <n up in erecting and 
maintenance of plant, gas, steam. Can also do building altera- 
trons and repairs, —Addre ress, P48, Engineer Office, 33, Norfolk- 
street, Strand, W.¢ PS8 » 


F ound rv = oreman Desires 
CHANGE, at present in full or of or ery 7 of high- 

oh wer phy c. Kc 
rote 











c aa iron, aluminium, manganese, 

Keen organiser, sound control, Any uction of intricate 
and first-class castings at low cost. Motor and aero work « 
speciility. Good metallurgist. Age 35. Release obtainable.— 
Address, P347, Engineer Office, 33, Norfolk-street, Strand, W.C. 


Head Foreman Desires Change. 


Pattern, foundry, stores. machine and fitting shops ; 
15 years’ charge general’or motor engineering. Full particu- 
lars and salary offered.—Address, P360; Engineer Office, 33, 
Norfolk-street. Strand, W.C. P3600 5 


Wanted, Position as Outside 


REPRESENTATIVE to a firm of Bridge Builders and 
Constructional Engineers, or would be prepared to Supervise 
the Erection of Bridgework or Constructional Steelwork. Large 
experience. London centre preferred.—Address, ae J 
neer Office, 33. Norfolk-street. Strand. W.C. 


A Large Firm of. Engineers in 


ds 
HAVE an OPENING for a YOUTH of Good 
cation as PREMIUM Bae 
the course to include both Works and Drawing-office. 
Address, 2002, Engineer Office, 33, Norfolk-st.' , Strand, W.C. 


Engineering Pupil—A_ Dock, 


ilway and Harbour aw is desirous of taking 
> P34, site 














One or more premium PUPILS. 
Office, 33. Norfolk-street. Oficé, 55. Borfolk-strest. Strand, WC 


()id-established -established Firm of Manu- 


Amys yey with Supply Business in centre of Cleve- 
land Iron and Steel Trade, are Willing to CARRY STOCKS 
and ACT 4s SOLE AGENTS for High-class oo. —Address, 
555, Engineer Office. 33. Norfolk-street, Strand, W.C. _555 p 


(Jonstructional Steelwork 

ERECTORS WANT PARTNER with view to opening 
small works later, Must be practical Erector or Draughtsman, 
capable of taking charge of work in course of erection. Half 
share. Or woulg consider amalgamation with firm similarly 
e d. London district address, P31, Engineer Office, 
33, Norfolk-street, Strand, W.C P31 « 


irectorship.—Civil and Mech- 

















Wanted, Time Register, chny 


make; must be in good working order. 
and lowest price.—Box 250, Smith’s Agency, Ltd., at) eee 


street, E.C 
Rees Roturbo Required 


um 
for fmiediate delivery ; capacity 432 c. ft. per minute. 
§5,66ft. Lift, including Shunt Motor, 510 volts ; speed varied 


to suit. 


Failing Rees Roturbo, Open to Consider other make of 
similar capacity. 





Write, “ PUMP,’ 
Care of J. W. VICKERS and CO., Ltd, 
5, Nicholas-lane, E.C. 505 » 
R equired Immediatel for 
iY Munitions Contract, One 100-Ton Ee 


Sin. stroke ; 
any good make. wars ust be in first-class condition Fail 
particulars to THE STERLING TELEP HONE and 
EL ECTRIC CO., Ltd., Dagenham. 581 F 


Rea quired Instantly, New or 
Second-hand Multi-tubular Exterior Fired or Cater- type 
BOILER, size about lift. long by 5ft. 6in. to 8ft. diameter. 
Insurance wag peeeure 501b.—Full particul: ars to P3S3, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P353 F 


\ for making WOOD WOOL, Second-hand or New. 

Immediate delivery only considered. —State capacity and 

price to Box L, 924, LEE and NIGHTINGALE, Liverpool. 
562 F 








JTood Wool.—Machine Wanted 





Air Compressors. 
FOR SALE, One Belt-driven ‘ Ingersoll” Imperial 
a AIR COM PRESSOR, capacity 2637 cubic feet, air pressure 
One pelt. driven “Ingersoll” AIR COMPRESSOR, capacity 
285 cubic feet. 


One “ Ingersoll” te i geared for motor 
drive, capacity 177 ed 
One Steel AIR REC BIN ER, 8ft. x 2ft. 6in. 
RIDDEL and CU., 40, St. Enoch-square, Glasgow. 444 ¢ 





entritugal Water Pump, 
peesacely new, makers Boving and Co. 
Suitable for belt or sae drive ; — galls. per ee 


Speed 620 foe 
Address, 475, Engineer Office, 33, orfolk- street, Strand, W.C. 


(Jontents of Small Complete 
WORKSHOP FOR SALE. Lathes, Drills, 

Motor and all tackle. Seen West End.—Write, CONTENTS, 

care of Gould’s, 54, New Oxford-street, W.C. P359 6 


CHEMICAL BALANCE. 


One Bunge’s CHEMICAL BALANCE, in excellent 
condition 


JOHN FRED. WAKE, DARLIN GTON, 


ELECTRIC LOCOMOTIVE 
AND OVERHEAD CRANES. 


5-Ton Electric LOCO. CRANE, by Grafton ; Mft. steel 
iib, 40 H.P. motor, 525 volts, D.C 

3+-Ton — LOCO. CRANE, ‘by Smith ; ; 23ft. 
steel ji 

2-Ton Electric LOCO. CRANE, by Isles ; 











steel jib £325 
15-Ton Overhead Electric CR. ANE; 4 motors, 3ft. span £525 
10-Ton Overhead Electric CRANE; 3 motors pf 


5-Ton Overhead Electric C RANE, *1 motor, 40ft. span 


JOHN FRED. WAKE, DARLINGTON, 
589 c 
Fectric Plant. 


FOR SALE, superior “ Balancer” GENERATING 
SET, comprising Belliss pas coupléd to tto Shunt Wound 
Dynamos, each sisi in; iets at 250/300 volts, 450 r-p.m. 
One 4 K.W. chore RIC LIGHTING SET, comprising 
H.P. Vertical iingine coupled direct to Siemens Dynamo, 209 
ee o volts, ».m. 
One 200 H.P. Willans’ Triple e-expansion High-speed ENGINE, 
with sebented sole-plate for carrying dynamo. 
me Sturtevant FAN, 7in. outiet, coupled to motor, 400 








Sale, Air Receiver, 20 x 5, 


4" 100 ibs. pressure.—A. UNDERWOOD, 3, Qiiven- 
002 6 





28 < 7, Lanca- 
also self-contained 
Davy Exe ft Im- 
aC. 


‘or Sale Boiler, 
HIRE, reinsure 150 Ib. aanens 
COMPOUND ENGINE, 13 x 23 x24, by 
mediate delivery.—A. UNDERWOOD, 3, Queen-st 


For Sale, Blowers—7in., 5in., and 





4in. All with ri oiteg besstam, fast and loose 
gt for immediate DISPOSA J. H. KING and CO, 
Engineers, Nailsworth, Glos. 1703 @ 





Y 
or Sale, Compressor, 750 Cubic 
ft. straight line, 18in, steam vbgerngd 18in. air, Win. 
stroke, by ~<a eM Immediate delivery.—A. UNDE RWOOD, 
3, Queen-street, E.C 600 « 


Fer Sale, Compressor, 1000 to 


1500 cubic feet, 20in. cylinder by 4ft. stroke, worked by 
cross compound condensing engine, cylinders 15 and 27 by 4ft. 
stroke. akers, Hcoenye Immediate delivery.—A. UN DER- 
WOOD, 3, Queen-street, 599 6 


Fer Sale, Creaillay’e “U” Type 


GAS ENGINE, 3% B.H.P., complete with water = 
396 








DAVIES and METCALF E, Limited, Romiley. 


or Sale, Derrick, 10 Ton 


ig ee 60ft. Lattice Steel Jib, now mounted on three 
Bogies, 4ft. by 84 gauge, together ar separate.—A. UNDER- 
WOOD, 3, Queen-street, E.¢ 7 


—Apply, 








or Sale, Electric 3-Ton Crane, 





by Smith, of ag 4ft. 84in. gauge.—A. UNDER- 
WOOD, 3, Queen-street, 598 « 
Sducadiite Boiler, 


Fo Sale, 


modern construction, 30ft. long x 9ft. 3in. dia., with 
fittings made by Edwin Danks and Co., Ltd., Oldbury, in 1911 
Condition as new. lb. working pressure. Clean certificate 
by the National Boiler Insurance Co. Ready for dispatch — 
Apply, SCREEN BROS., Ltd., Oldbury, Birmingham. Tele- 
grams, Traction, Oldbury. G 


For Sale, One Bellis. Engine, 
40H. xo in. cylinders, with 70 K.W. single phase, 50 


og 2200's varie, alternator.—THOMAS JOHNSON, Prescott- 
t, Wigan. 17146 








Sale, One Craven Radial 


or 
DRILLING MACHINE, with 7ft. 6in. arm, single- 
speed, spindle Vir admits 5ft., in good condition.— 
Apply. X ARSHALL, SONS, and CO., Ltd. Engineers, 
Gainsboro’. G 





Fer Sale, One Powerful Lathe 


by Campbella and Hunter, triple geared, 28in. centres ; 
bed 20ft. long; will swing 40in. over saddle and 12ft. in gap, 


extending gap by rack. 
One owerful SLOTTING MACHINE, 20in. stroke, 
by Harvey 


“One SLOTTING MACHINE, by Barvey, llin. stroke 
One Powerful SHAPING MACHINE, léin. stroke 


One BORING and FACING LATHE, with Sin. Chuck, 
sWings 5ft 2in. diameter 
RIDDEL and CO., 40, St. Enoch- square, Glasgow 4476 


Fer Sale, One Ruston-Proctor 


45 B.H.P. OIL ENGINE, 200 revolutions per minute, 
complete with fly-wheels and one belt pulley, water vessels, 
air pressure waptor and spare gear. Engine practically new 
Apply to W. ALLEN, SON and CO., Ltd., Queen's Engi- 

499 o 


neering Works Bedford, for particulars. 
or Sale, One 300 B.H.P. 


National Twin-cylinder HORIZONTAL GAS ENGINE, 
in first-class condition, with Suction Plant. Can be seen 











running in Laneashire.—Address, 569, Engineer Office, 33, 
Norfolk-street, Strand, W.C. 569 G 
~y . . 

or Sale or Hire, Electric 


MOTORS, from 6 to 300 o.P.; PORTABLE STEAM 
ENGINES, from8 to 40 N.H.P. ; STEAM secs CRANES, 




















ANICAL ENGINEER, of wide practical experience volts 7 7 
“io 5 B.H.P. Lister MOTOR, 65 volts, 68 ampéres. PUM PS, MACHINE TOOLS of every descri ; reasonable 
(resident in THOUS of JOINING the BOARD of 2 fat. RIDDELL and CO., 40, St. Enoch-square, Glasgow. 445 « immediate delivery.—J.T. WILLIAMS ana SONS, 3, 
class established Company connected with the manufacture of ~ ‘ . Queen Victoria-street, London, E.C. Tel.: City 38 3938. 2025 4 
locomotives, railway rolling stock, iron, steel, coal, or analogous ELECTRIC PLANT. i. 
eed, bg in first emg ree amount a “Qe For Sale, Powerful Horizontal 
ui ees per annum, and send copy of last auditor's | 7 fi TURBO-ALTERNATORS, 700 K.W. 
nie eport. Address, 306, Engineer Office, “83, Norfolk-street, “cach, articalars mee ication sciciiai Mii be BORING, DRILLING and TAPPING MACHINE, by 
“ . : Lang, of Joh lle Sin. diameter, with 30in feed 
ee Wt 98 « cw G ‘ERA TOR, b G.E.C., 500 volts, ng, © ohnstone ; spindle 5in. diameter, with in feec 
120 r Low price bene’ one canes =? vie on a oe of 8ft. x 6ft 
Two 9075 KW. “GENERATORS,” by Armstron as eee Sane 5 Canes a Corea 
[nt C. E., Inst. Mech. E., B. Sc., Whitworth & Co., compound wound Ns volts, DC. £350 RIDDEL and CO., 40, St. Enoch-square, Glasgow 595 « 
a all We ee eee = Ft Hiie®. = oe on Lone bed-plate, be A 
ust. personally P ouse Engine an esting! “7 -y SIX: = . 
CANDIDATES, either orally or by, cotvenponsionce, Hund areds wo HP Farts 185 volta, 250 3 0 ep a a ae as Fer Sale, Powerful 10-Ton Hand 
of successes ing the twelve years ‘our-pole = = "i 
commenced at any time. Victoria-street, Westminster, S.W. Two . GENERATING SETS. ” high- “speed cellent order. HE CRANE, 40tt. $2, adomiploty abd in ex 
: A co Ae a dod On gee a RIDDEL and CO., 40, St. Enoch-square, ie sce 594 G 
JCTURAL Two 12 H.P. Phenix. four pole, shunt © | ——____—_____________- . 
STRU ENGINEERING. wound, 220 volts, D.C., 300 pans complete with S ] 7 d Be 
particalars of COURSE of “INSTRUCTION, by starters and slide rails’. each £47 10s. For ale, apping an oring 
CORRESPONDENCE, write ag “THE WESTMINSTE MACHINE, with reverse motion, used only for 
ENGINEERING BUREAU,” 25, Old Oak-road, Acton Park, JOHN FRED. WAKF, DARLINGTON. experimental purposes, Suitable for Horns, &&.—ADAMS. 
London, P1331 DRAULIC 529 « 
anted, a Kail Press for 
Straightening Rails u Aabad ak as yard; also FISH- 
PLATE PUNCHING and STRA NiNG ‘MACHINE, 


to punch four holes at once.— tien 480, Engineer Office, 
33, Norfolk-street, Strand, W.C. 480 


Wanted About a Dozen Second- 


HAND GIRDERS, 15 to 25ft. long, H section.—Write, 
1625, Sell’s Advertising Offices, Fieet-street, E.C. 606 F 


Wanted, Band Saw Blades, 16ft. 


h lin. wide, twenty gauge, eight heath et inh 
for cating 67550, Delivery 20 to Sb blades per wéek.—Add 
3%, Engineer Office, 33, Norfolk-stréet, Strand, W.C. 


Wanted, First-class Second- 


HAND STEAM or POWER HAMMER, 3to 5 cwt.— 
rice and full Pa i aa to P349, Engineer Office, 33, 
-street, Strand, PAY ¥ 


anted Immediately, 80 B.H.P. 


GAS ENGINE and SUCTION GAS GENERATOR. 
Must be in thoroughly good condition. State maker and 
number, and also lowest cash price. Also One GENERATOR, 
110 volts, 550 amps., D.C. State maker and full particulars, 
with price—RU DMAN, LANCEY and CRAVEN, Ltd., 
Taunton. 527 F 


Wanted, Large Sliding 


Surfacing GAP LATHES, to carry 20 s on face- 
14ft. diameter, turn 4ft. 6in. diameter over 
‘addi, and admitting 9ft. between centres. Faceplate 9ft. 
diameter, revolving from 3 to 40 r.p.m., bed adjustable on 
baseplate and fitted with saddle having self-acting, sliding 
and surfacing motions with compound swivel slide rest, having 
continuous feed of 4ft. — State price, delivery, . condition, 
name of makers, date of manufacture, and where lathe offered 
can be inspected, to Box L 750, c.o. Dawson's Advert. Offices, 
121, Cannon-street, London, E.u. 510 F 


3 ¥ 
\ anted, New or ~Govd Second- 
HAND PLATE BENDING ROLLS,# about 5bin. 
diameter rolls, to clear 7ft 16“ Fieepeppeii 530, Engineer 
Office, 33, Norfolkstreet, Strand, W.C 530 F 











State 
Norfolk 








and 


plate, swin 








4 hl ¥ 

\ anted, One 2 or 3-TonSteam or 

PETROL TIPPING WAGON, ee er in_good 

condition— Full particulars to FRODIN TRON’ = 

STEEL CO., Ltd. : Scunthorpe, Tinsoinebare 

anted, Paste Mixing Machine, 

in good condition.—Price, particulars to BORS1' 
BROS., oe el street, E.C. P346 F 


Lathe Wanted, 30in. Centre 


{apy sroximately). Treble- oured hollow spindle, internal 
gear ford ‘ace plate; fitted with reversible jaws, boring attach- 
ment on tail steck (antomatic feed), and compound rest for 
machining.—Apply, HYDE, Abbeydale Foundry, a 














F 


se Hire, Pumps and Well. 

aa TOOLS for Ore peordy Deep Wells, &., 2in. 
—R. RICHARDS and CO., Upper Ground 

ey ian 8.E. Telephone No § 978 Hop. $22 ¢ 


For Sale : 
ONE MILE of NEW 14 lb. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
aay of SECOND-HAND PIT RAILS, 50-60lb. FLANGE 
AILS, Relayable Railway Sleépers, and Cart Road Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 


B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 


For Sale :— 
Pair CAPSTAN ENGINES, cyls. Qin. ‘by 12in., worm 
gear, 2 drums. 
SINKING WATER BARREL, 500 gals. capacity. 
Three Evans’ SINKING PUMPS, 2lin. by 16in. by 24in., 
2lin. by 12in. by 24in., and 2lin. by 10in. by 24in 75 G 
R. H. LONGBOTHAM and CO., Ltd., Wakefield. 











For Sale :— 


PARSON'S STEAM TURBINE and ALTERNA- 

TOR, 300 K.W., 1200 r.p.m., 200 Ib. to sq. in., alternator 

field-rotating type, and exciter complete ; 6000 volt maxi- 

mum load, 40 cycles. 

K.W. ALTERNATOR, three-phase, 50 cycles, 

550 volts, by B.T.H, Co., driven by 600 1.H.P. Cross-com- 

found Engines by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 

4ft. stroke, fly- wheel 20ft. diam. , &e Ke. Very fine set. 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H-P. Sa 3-phase, 40-cycles, 480-500 
volts ; Generators 200 K.W., D.C., compound wound. 

ch set on separate sole- plate. 

ON E 125 K.W. SET, Engines by Belliss, Dynamo 
for 220/240 volts, continuous curren 

FIVE 200 K.W. GENERATING SETS, Engines 
by Willans and Robinson, cyls. 20in. and 1igin. Xx 9in. 

troke ; Generators, 2400 volts, three-phase, 60 cycles. 

MOTOR. DRIVEN FAN, by Waddel Ld., A.C. 
motor, 500 volts, 20,000 cu. ‘tt. capacity. 

TIP a AGONS, 4ft. 84in. gauge, side and end 


60 Po "70 Tons OLD RAILWAY SLEEPERS. 


COAL CUTTERS, including Jeffrey Longwall, 
Shortwali, and Heading Machines, also Diamond Ma- 
chines, with spare parts.—All in excellent condition. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, . 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield. _ 2017 6 


350 











For Sale, Theodolites, 

DRAWING INSTRUMENTS, SECOND-HAND. 
SON’S 338, High Holborn, W.C. 
puede Gray’s nn- road}. 


Fer Sale, Levels, 
mar INSTRUMENTS, ~ cag 
RKSON’S, 338, High Holbo! 
(opposite Gray’s Inn- oy 


Fer Sale, Time Recorder (Dey) 


for 150 hands, a3 1 new, guaranteed, latest model. What 
offers ?— Box 250, Smith’s Agency, Ltd., 100, Fleet-street _ We 


For Sale, Two Angular Cutting 


or SHEARING MACHINES, suitable for Cutting 
Velvets or other fabrics, &c., into strips from gin. up to 6in. in 
width and 54in. in length. In good condition and perfect 
working order. Can be seen on application.—Address, Box 68, 
Wheeler's Advertising Office, Manchester. P1357 @ 











or Sale, W inding Engine, 14in. 
linders, 24 stroke, 6ft. drum 2ft. wide, and wie _ 
A. UNDERW( OOD, 3, Queen-street, E.¢ 603 « 


For Sale, 50/69 Tons New Steel 


bad British make, 4ft. to 12ft. — x Sin. x lin. 
Price £15 10s. ton on rails, Kidderminster._JOShPH JOHN 
KING and SONS, Ltd., Garston, Liverpool. 696 o 


[ihe Ministry of Munitions 
HAS FOR DISPOSAL 


OXY-ACETYLENE PLANT, 
Consisting of 
GAS GENERATORS,. REGULATORS, BLOWPIPES, &c. 
For further particulars apply— 
MINISTRY OF MUNITIONS, 
74/Sales/49, 
Storey’s Gate, Westminster, S.W. 


HYDRAULIC PLANT 
AND PUMPS FOR DISPOSAL. 


Very fine Set HYDRAULIC PUMPS, 800 H.P., with Corliss 


valves for 2} tons pressure per square inch. 
One horizontal HYDRAULIC PRESS, by Berry, llin, ram, 











528 ¢ 





32jin. stroke, together with steam-driven Hydraulic Puinps, 
two l0in, steam cylinders, 1 ay rams, 
One HYDRAULIC ACCUMULATOR, St. 6in. long, 5ft. 7in. 


diameter, 5in. ram, 10ft. stroke. 
One ‘Hydraulic Belt-driven PUMP. . 
All good second-hand and cheap. 584 


JOHN FRED. WAKE, DARLINGTON, 


Fes Sale, 54 Crossley Gas Engine, 


type, No, 54, 7. With Suction Plant ; 50 B.H. “4 
National Os ENGINE, “ X™ type, No .17,451, with Suction 
Plapt; 5-Ton Wallis and steontie STEAM WAGON ; 7- Tou 


Fo ble HAND CRANE, by Smith, Rodney; Haney 
EAM ENGINE, cyl, lin. dia, by 22in. stroke,’ and fittad 
with Condenser and Proell governor.—STANLEY ENG|. 


NEERING CO., Bath. 492 


Hydraulic Riveter, 100 Tons 


capacity, 8ft. gap, bin working order. Also PUM)s 
= for above. —Apply, DAVIES and METCALF Af pid 5 
omuley, 


Mechize Tools. 


- i" SALE, one lin, stroke SHAPING MACHINE 
by ucK i 
: “One 6ft. Plate Edge PLANING MACHINE, by Craig and 
Jonalc 

One CUTTING-OFF MACHINE. 

One SLOTTING MACHINE. 

Two Vertical DRILLING MACHINES. 

One No. 2a Roots’ BLOWER. 

RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


MACHINE TOOLS FOR SALE. 


Six 6fin.' x 6ft. Bed $.8. and S.C. LATHES. Delivery 
stoc! 

Six Plain MILLING SCENES, tables 34in. x 10in. 
46in. x 10in. Delivery stock 

Six Special High-speed SHELL LATHES, 4jin. belt, with 
steel gears throughout, suitable for 18-pounder and 4.5in. only, 
with former nosing and a attachments. Delivery ‘Iw: 
from stock and Two per week. 

Special THREAD ILLING MACHINES, for all operations 
on shell. - Delivery Two weeks. 

Ten 6in. x 5ft..Gap Bed — Sees 8.8. 
LATHES. Delivery Three to Fo 

Heavy Manufacturing U NIVERS, Na MIL LING MACHINE 
Table 46in. x 13in. ; automatic feeds in all directions ; nic 
spindle speeds. Deliv ery eight weeks from date of Ministry of 
Munitions’ sanction. 

‘wo Dozen 12in. Double-ended GRINDERS, F. 

Pulleys, in stock. 

Quantity of Parkinson's Perfect VICES, new, in stock, Sin 
to oin. jaws. 

Full range YALE BLOCKS, HANGERS, COUPLINGS, 
and SHAFTINGS, in stock 

Also SCROLL and INDEPENDENT CHUCKS. 

Two 24in. }Jaw HORTON CHUCKS, one with Reversibl 


Jaws. 
VERTICAL ATTACHMENTS suitable for 
Type Milling Machine, deliver; from stock. 
MARTIN BROTHERS, 
Machine Tool Engineers, 
33 and 4, BRIDGE-STREET, MANCHESTER. 


Tel. : City 3952. Telegraphic: Pedestal _N8lo 


R H. Longbotham and Co., Ld., 
e WAKEFIELD, 
HAVE FOR SALE: 
MORTAR MILL, underdriven ; 6ft. dia. 
engine 7in. cyls. dia. by 12in. stroke. 
THREE 12ft. HEADGEAR PULLEYS, 


shi atts and pedestals. 


} eady for Immediate Delive ery :— 
One New LANCASHIRE BOILER, B0ft. by ‘It., for 
125 lb. working ae 
Two New LAN ASHIRE BOILERS, each 24ft. by é6ft. 6in., 
for 150 lb. ph te ‘pressur 
sel 








4466 





and 


and S'c 


and L 


the Denbigh 





pau, 


with 
__516 G 


Prices and full Particulars from TINKERS, Ltd., 
makers, Hyde, Manchester. 


SEMI-PORTABLE ENGINE. 


N.H.P. Compound Undertype Semi-portable 
ENGINE, by Robey, H.P. cylinder 13jin., L.P 
= 23in., stroke ?24in. , 140 lbs. w.p., a very in 


JOHN FRED. WAKE, DARLIN IGTON. 


591 e 





> 
Shipyard ‘Plant. — 
FUR SALE, Superior Set PLATE BENDING ROLLS, 
12ft. 6in. long, belt-driven. 
One Pee Hand-power Qua nicent type KEEL PLAIE 
BENDING MACHINE, roll 18ft. long x 16in. diameter. 
RIDDEL and CO., 4, St. En athe -square, Glasgow. 518 « 


STEAM CRANES. 


60-Ton Steam STATIONARY CRANE, steel jib, 70ft. 
long, very fine condition ° - 

10-Ton- Steam Travelling DERRIC K CRANE, by 
Morgan ; steel jib and mast ‘¥ — 

§&-Ton Steam DERRICK CRANE, by Butters £210 


JOHN FRED. WAKE, DARLINGTON. 
588 u 


STEAM ENGINES. 


Modern Horizontal CROSS-COMPOUND ENGINE, 
by Hayward, Tyler; cylinders 1l6in. and 26in., 
in. stroke, complete with governor and fly.wheel ; 








good condition £200 
Horizontal sifgle ¢ ylimder ENGINE, by ” Hick- 
Hargreaves, cylinder 18in. diameter, Sin. stroke, ” 
Corliss valve ¢ 275 
Horizontal single cylinder ENGINE, by Midland 
Railway Co., ¢ vliuder 18in. cee in. stroke, — 


heavy tiy-wheel 


JOHN FRED. Ww AKE, DARLING G'LON. 


586 « 
~ “ec ay 
13: B.H.P. Coupled a; Type 
) GAS ENGINE and Suction Plant, by Taugye 
Ltd., Kirmingham; variable admission governors and latest 
mprovements ; practically new; for immediate 7: — 
HaRRY H. GARDAM and CO., Ltd., Staines. 1%. 


STOCK BOILERS. 


One 30ft. by 9ft. Sin. 
One 30ft. by 8ft. 6in. by 180 wp 
One 30ft. by 8ft. Gin. by 150 w.p. 
Four 30ft. by 8ft. 3in. by 100 w.p. 
Two 30ft. by 7ft. 6in. by 100 w.p. 
Other sizes and pressures. 


JOHN THOM POOR 


WOLVERHAMPTON. K373 


PATTERNS. 
GEO. WAILES and CO,, 


of 38%, EUSTON ROAD, N.W., 
are prepared to MAKE ALL CLASSES of PATTERNS 
plain or cored work, to drawings or sketches. 
Work can be carried out under customers’ personal supe 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Spl 5015 


Books, Rare and Out of Print. 
“Proc. Inst. Civil Eng.,” 166 vols. cloth, rare set, £17 178. 
Grant-Francis Ri? ‘on elting,” ” abe; “Proc. Inst. Mech 
éng.,” 1874 to 1914, £14 14s.; Stuart's “ Anecdotes of the 
Steam Engine,” 2 vols, , 100 plates, 1829, — 2s.; Bell’s ‘* Manu- 
facture Iron and Steel,” 1884, oe Bell's 

















rs ie! 
Ph Tron Smelting,” 1872, osmaer ‘‘ Mechani 
cal and Other Properties of fire aud Steel,” 1891, 21s. ; 
2 Boks dog! Iron and Steel Institute,” 1887 to 1909, 55-vols., 

0s.; ‘* Railroadiana,;” a Catalogue of Books, Pamphlets, 
ape, ¢ Guides, ee Tables, &c., connected with Origin, Rise 


ys, post free ; Flower’s “ History 
of the . Trade in Tin,” 1 1880, rare, 25s.; Walker’s “Severn 
Tunnel,” 1888, 1 10s. 6d.; “ Caledonian gore ot Origin and 
Completion,” ‘10s. 6d. 








anc 
ject 5 


ks in in 
state wants.— EDWARD BAKER'S Great at Hooks hop, As 
John Bright-street, Birmingham. 


G. & A. HARVEY, LD 


Albion Works, GOVAN, GLASGOW. 


Makers of 


HIGH-CLASS MACHINE TOOLS. 


Specialities: Harvey Studders and Facers. 
See our illustrated Advt. Feb. 9. swl67 
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FEBRUARY. 


State Coal Mines. 


THE decision that the Board of Trade 
should take possession of all the coal mines in the 
United Kingdom, which was made known on the 
15th of the month, was, of course, expected, for when 
the South Wales fields were brought under Govern- 
ment control in December last, it was pretty clear 
that all others would have to be treated in the same 
way. This larger action has necessitated the 
creation of a new department, of which Mr. Guy 
Calthrop, general manager of the London and 
North-Western Railway, has been appointed Director. 
He is to be assisted by Sir Richard Redmayne, his 
Majesty's Chief Inspector ef Mines, and by an 
advisory committee composed of representatives 
of the coalowners and the coal miners. No informa- 
tion is as yet to hand as to the nature of the control, 
but it is generally understood that, in as far as the 
difference in circumstances will permit, the scheme 
employed for railways will be followed. It is, how- 
ever, by no means clear how compensation is to be 
estimated, as it would be manifestly unfair to oblige 
mines which were being worked at a loss in years 
prior to the war to continue under the same terms. 
It may be assumed, therefore, that some means of 
payment different from that adopted in the case of 
the railway companies will be found. Indeed, it is 
desirable that the mineowners should be encouraged 
to increase their output to the utmost, and we may 
suggest that since payment by results is in the air, 
some such plan might be used with advantage in 
the remuneration give to them. Rumour has 
it that a price per ton is to be fixed, and that must 
take time, for the negotiations will prove of a difficult 
and complex nature. 


Canals to be Controlled by the State. 


Regulation 
was made, 


On the 16th of the month a 
under the Defence of the Realm Act 
enabling the Board of Trade to take possession of 
such of the non-railway-owned canals as are required 
for essential traffic. The condition of the companies 
other than railway companies owning canals was 
very similar to that of the Irish railways before the 
of the latter. Their 
men wanted war bonuses, and coal 
and material had risen in price. The British rail- 
ways had similar additional expenses, but they were 
indifferent, because the State paid the bill. Canal 
companies could not raise their rates to meet these 
burdens for fear that the traffic would go 
to the railways. In addition to this need for a 
similar control to be exercised over the canals as over 
the railways, there was an urgent call for the water- 
ways to be more largely used in order to relieve the con- 
The necessary co-ordination 


Government assumed control 


and received 


new 


gestion on the railways. 
and co-operation for this could, however, only be 
obtained by the Government—which already controls 
the railway-owned canals as part and parcel of the 
railways—assuming control of the canals as well. 
The transfer was effected as from March Ist, and the 
administration is being exercised by an executive 
committee, of which Sir Maurice. Fitzmaurice is the 
chairman. The other members are Messrs. A. J. Ash, 
A. Peploe, A. J. Saner, and I. T. Williams. Mr. Ash 
belongs to Birmingham and represents the canal 
carriers, Mr. Peploe is the traffic manager of the Leeds 
and Liverpool Canal, Mr Saner is of the Weaver 
Navigation, and Mr. Williams is the chief goods 
manager and acting general manager of the London 
and North-Western Railway. 


Aeronautical Events. 


Arart from the aeronautical activity 
reported from the front, the past month is chiefly 
noticeable for a series of air raids carried out by 
British naval aeroplanes against selected points of 
Belgian territory, for the time being in the hands of 
the Germans. Thus, on the 2nd, Bruges Harbour 
was attacked, and many heavy bombs were dropped 
on torpedo craft sheltering there, and on the dock 
buildings, with good results. The intense cold 
caused considerable difficulty to the pilots. The 
docks and railway lines at the same place were again 
bombed on the succeeding night. All our pilots and 
machines returned safely. On the 8th the shipping 
in Bruges Harbour was again attacked with good 
effect. In the course of this raid a hostile aeroplane 
was brought down. On the afternoon of the 9th 


British naval aeroplanes attacked the aerodrome at 
Many bombs were dropped, and were 


Ghistelles. 





observed to explode on the objective. All pilots and 
machines returned safely. Bruges Harbour and 
shipping was once more bombed on the 14th, with 
results which were described as being most successful. 
One pilot failed to return on this occasion. The 
aerodrome at Ghistelles was bombed a second time 
with good results on the 16th. Simultaneously 
Bruges Harbour and shipping were attacked for the 
fifth time. At home a step has been taken which 
gives effect to a reform which has long been advocated 
by many. On the 6th an Order in Council was signed 
by the King setting up an Air Board, on which both 
the Admiralty. and the War-office are represented 
side by side with representatives of the aeronautical 
manufacturers. The president of the Air Board so 
constituted is Viscount Cowdray, the well-known 
engineer and contractor.. Major J. L. Baird is 
Parliamentary Secretary. Commodore G. M. Paine, 
simultaneously appointed Fifth Sea Lord of the 
Admiralty, represents the Naval Air Service on the 
Air Board, while Lieut.-General Sir David Henderson, 
as Director-General of Military Aeronautics, repre- 
sents the Royal Flying Corps. Sir William Weir 
is Controller of Aeronautical Supplies, in which 
position he will work in close harmony with the 
Ministry of Munitions. As Controller of Petrol 
Engines Mr. Perey Martin is alsoa member of the 
Air Board. 


Submarines. 


THE country has waited long.for such a 
speech as that Sir Edward Carson gave in the House 
of Commons on Wednesday, the 21st of the month, 
when introducing the Navy Estimates. We have 
had to be content, ever since the war began, with the 
vaguest rumours about the efficiency of our methods 
of meeting the submarine piracy of Germany, and 
any solid information was bound to be welcomed 
with both hands. Sir Edward Carson could not tell 
us much, but he told us more than we had been told 


before. We learnt, for example, that no less than 
forty times had the Navy had encounters with 


submarines in the first eighteen days of the month, 
that seventy-five per cent. of armed merchant ships 
escaped attack, and only twenty-five per cent. of 
unarmed ships, and that the number of armed ships 
had increased by forty-seven and a-half per cent. in 
two months. He gave some glimpses, too, of how 
enemy underwater craft were attacked, and indicated 
how difficult it was to say with certainty whether or 
not a boat had been sunk, and he told how a vessel 
had been captured, complete with her crew, only a 
few days before. All this was heartening ; it showed 
definitely—-what before had been known only by 
faith—that the Navy was grappling the problem, 
words, “it can 


and that, in Sir Edward’s own 
and will be solved.” We must not forget to 
mention, also, references to the Anti-submarine 


Department which had been set up by the Admiralty, 
and is composed of the experienced men 
serving at sea, nor Sir John Jellicoe’s invitation to 
every member of the Fleet to submit suggestions 
for dealing with U boats. Finally, as showing the 


most 


intrepidity of our sailors—and, after all is said and | 


done, the comparative immunity of our ships—we 
must note that over six thousand ships of over one 
hundred tons arrived in our ports between the first 
and the eighteenth of February, and very nearly 
the. same number sailed. 


The London County Council Tramways. 


It may be looked upon as a sign of grace 
that the London County Council has decided to make 
certain alterations in the management of its tramway 
system. The scheme of reorganisation was set out 
in a report by the Highways Committee, dated 
February Ist. Under the conditions existing prior 
to 1910, the Tramways Department was controlled 
by a chief officer, who had uyder him two officials 
styled respectively ‘‘ Electriéaf Engineer’ and 
‘““ Traffic Manager.” In 1910, however, the ‘ Elec- 
trical Engineer ’’ resigned, and instead of a successor 
with similar powers and emoluments being appointed, 
his place was taken by an “ Electrical Assistant,” 
with only two-thirds the salary. At the same time, 
the then traftic manager was made deputy chief 
officer, and his place taken by a “ traffic assistant ” 
with three-fifths of his salary. As might have been anti- 
cipated these changes threw more work on the shoulders 
of the chief officer, who had to keep in touch with no 
less than ten separate sections, no head of any one of 
which could, apparently, take any initiative on his 
own responsibility. Now, it is proposed to have only 
five sections instead of ten, and to place each of these 
five under an officer with considerably more powers 








than are now possessed by heads of departments, so 
that the chief officer will be relieved of a great deal 
of routine work. The post of deputy chief officer is 
to be abolished, ‘“‘on a vacancy occurring in the 
position,”’ it being intended that any one of the heads .. 
of sections shall assume the duties attaching to such 
a post when called upon to do so. The five new 
branches or sections are to be ‘ Traffic Branch,’ 
“ Electrical Branch,’ ‘“ Rolling Stock Branch,” 
‘* Permanent Way Branch,” and ‘‘ General Branch.” 
Naturally enough, and perfectly correctly since these 
new. offices are to carry with them additional 
responsibility, increased salaries are to be given. « In 
fact, according to the report, the ultimate additional 
annual expenditure on reorganisation will amount to 
£5600 and possibly more, a mere nothing when it is 
remembered that an “‘ estimated ’’ adverse balance of 
over £74,000 on tramway working during the year 
1916-17 has to be faced! The idea underlying the 
changes is certainly good, but whether in practice 
it will be found that they will serve to untangle the 
disastrous financial muddle into which the tramways 
have been allowed to drift is open to doubt. If they 
do result in effecting such a vast improvement as that, 
then the additional expenditure will certainly have 
been worth while. 


Naval Incidents. 


THE naval side of the war during the past 
month has been dominated by the intensified sub- 
marine campaign waged by the Central Powers 
against Allied and neutral mercantile vessels. With 
this matter we deal in another note. Apart from 
it little of purely naval interest has been re- 
ported during the month. On the night of the 8th 
a British torpedo-boat destroyer of an older type, 
when on patrol duty in the Channel, struck a mine and 
sank. All the officers and all the crew except five 
were lost. Just before midnight on the 25th several 
enemy torpedo-boats appeared off the Kentish coast, 
and for a period of about ten minutes proceeded to 
bombard the unfortified towns of Margate and Broad- 
stairs. Two houses were wrecked, and about ten 
suffered damage. A woman and a child were killed 
and two children were seriously injured. On the 
approach of British vessels the enemy desisted from 
his heroic efforts and disappeared in the darkness. 
About the same time a second force of enemy torpedo- 
boats was encountered by a British patrol destroyer 
in the Channel. A short engagement followed con- 
cerning which all that is at present known is that the 
British vessel escaped damage although heavily 
fired upon. 


The Railway Yearly Meetings. 


THE annual meetings of the railway com- 
panies, so far as the principal companies are 
concerned, began with the Great Northern and Great 
Eastern on the 9th and ended with the London and 
North-Western on the 23rd of the month. .The main 
items of interest are three in number, and related to 
concessions from the Government which were 
foreshadowed twelve months ago, but have only 
recently been conceded. The first is that the Govern- 
ment will pay interest at 4 per cent. per annum on 
capital works brought into use since the end of 1912. 
This concession has become necessary because new 
lines, widenings, &c., have been earning money by 
which the State has profited, as the net receipts have 
only been made up to the 1913 level. No profit has 
come to the companies, which, on the contrary, have 
had to pay the interest on the capital. The second 
concession relates to a point often mentioned in these 
pages, viz., payment for the cost of the postponed 
maintenance and renewals of track, locomotives, 
rolling stock, signals, telegraphs, &e. Owing to the 
companies’shops, men and material being engaged on 
other work for the Government, this work has had to 
be deferred. The expenditure for each year has, 
therefore, been reduced and the State has had that 
much less net receipts to make up. The Government 
has recognised that. the repairs and renewals must be 
done later when labour and material may be dearer, 
and has agreed- to make monthly payments to the 
companies to meet this expense ; these sums are being 
placed to depreciation funds. The third point is, 
that when the Government assumed control the 
companies had large stocks of stores and materials 
on hand and favourable contracts for further supplies 
running. ‘The Government has gained the benefit of 
these contracts, and has now agreed that at the end 
of the control period the stock shall be restored and 
a cash payment made instead. Many of the chairmen 
also bore testimony to the uncomplaining way in 
which the traftic restrictions have been: accepted by 


the public. In view of the restrictions imposed, it 
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will be interesting to hear what the results have been. 
So far, we have only a few indications. On the 
Caledonian ninety-two engines have been taken from 
passenger working and put on to the transport of 
goods and munitions. The Furness carried nearly 
fifty thousand fewer passengers in January, 1917, 
than in January, 1916, the North Staffordshire has 
experienced a reduction of 20 per cent. in its travel, 
and the Maryport and Carlisle of 25 per cent., whilst 
the Great North of Scotland has lost about one-third 
of its bookings. From the Taff Vale it is reported 
that the number of passengers has decreased by 
12 per cent., the receipts from fares have increased 
12} per cent., but the train mileage had been reduced 
by 9} per cent. 


Payment by Results. 


THERE have been many signs for some time 
past that the advantages of payment by results were 
being brought home to the Government, but not till 
the Prime Minister made his long-expected speech 
in the House of Commons a week or so ago had any 
direct Ministerial support been given to the system. 
Mr. Lloyd George considered the matter only in 
connection with shipyards, but he was aware, of 
course, that his remarks are equally applicable to 
engineering works of other kinds. He told the House 
that wherever payment by results had been intro- 
duced there was an increase in the output, sometimes 
of twenty, sometimes of thirty, and sometimes of 
even forty per cent. We do not know whence 
he derived his figures, but they so closely agree with 
statistics for shops employing the premium system 
that we are led to hope that he had that system in 
mind. He was able to give the workers the assurance 
that employers had no intention of cutting the rates, 
even if the wages appeared high, and he told 
employers that if they did try to do anything of the 
kind, “‘ not merely the Government would deprecate, 
but the House of Commons would be behind the 
Government in deprecating any attempt to penalise 
the good worker by reducing the rate of payment.” 
That was, he added, the great folly of the past and 
the reason why the fear of piece rates had bitten 
into the workman’s mind. Whilst we may regret 
that the Prime Minister made no allusion to the 
condition under which piece rates may be legiti- 
mately lowered—as, for example, when a new 
method is introduced—we welcome both his sup- 
port of payment by results and his direct warning 
to employers that cutting the rates could not be 
tolerated. 


A Eoard of Fuel Research. 


A sTEP which in our opinion should have 
been taken many years ago was the appointment 
during the month of a Board of Fuel Research. 
This body has been constituted by the Committee oi 
the Privy Council for Scientific and Industrial 
Research on the recommendation of its Advisory 
Committee. The Director of the new Board is 
Sir George Beilby, and his colleagues will be Sir 
Charles Parsons, Mr. Richard Threlfall and Sir Richard 
Redmayne, the Chief Inspector of Mines. This ir 
itself is a strong combination, but it is considerably 
strengthened by the retaining of Professor W. A. Bone, 
of the Imperial College of Science and Technology, 
as consultant. The duties of the Board are to include 
the investigation of the nature, preparation and 
utilisation of fuel of all kinds, both in the laboratory 
and, where necessary, on an industrial scale. Sir 
George Beilby, with the assistance of his Board, is 
to be responsible for the drawing up of schemes of 
research, and when they have been approved by the 
Advisory Council and the Committee of the Privy 
Council he will be given authority to carry them into 
effect, and is, moreover, to have direct access to the 
Lord President, who is the responsible Minister. It will 
be remembered that in 1915 the British Association 

‘appointed a representative committee to inquire into 
the question of fuel economy. Moreover, the late 
Government appointed a Coal Conservation Com- 
mittee in 1916, under the chairmanship of Lord 
Haldane, and, in addition both the Admiralty and 
the Ministry of Munitions have been making tests and 
investigations into the same question. It is hoped 
that the whole mass of information acquired by these 
various bodies will be collated by the new Board, 
and that, as a result, some exceedingly useful results 
will be obtained. It is estimated that if even present 
knowledge were systematically applied to the use of 
fuel there would be an annual saving of some 
50,000,000 tons, and it may well be that under the 
guidance of such a Board as the present, if it be 
given a reasonably free hand, even this huge saving 





will be surpassed. 





THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. IV.* 
PREPARATORY MACHINERY (continued), 


PALM FRUIT. 
WE now come to a section of our subject con- 
cerning which there is much discussion and variety 
Before proceeding to make any re- 


of opinion. 





Messrs. Manlove, Alliott. Such a bunch may weigh 
/round about 14} 1b. and measure about 12in. long 
| by 10in. across. From the pericarp B—Fig. 10- 
| palm oil is obtained, while from the kernels E a totally 
| different oil, palm kernel oil, is recovered. Owing to 
| the rapid deterioration which the pericarp suffers 
_after the fruit is gathered, it is impracticable to ship 
| the whole fruit to Europe for treatment. In general, 

therefore, the practice is to recover the palm oil from 
| the pericarp at or near the plantations in Africa, and 


























































Fig. 10—PALM 


marks on it, we may direct the reader’s attention 
to Fig. 10. In this we give an illustration which 


we have had prepared for the purpose of showing the | 


fruit of the oil palm and its component parts. At A 


the whole fruit, as gathered from the tree, is shown. | 


The shape and size of the fruit are, it will be noticed, 
somewhat irregular. On the average the fruit is 
about Ijin. long and jin. maximum width. At B 
the pericarp is to be seen. The pericarp has a smooth 
outer surface, but on the whole consists of a mass of 
fibres smeared with a thick yellow oil, or, more 
correctly, fat. At C the nuts which the pericarp 
surrounds are shown, while at D and E respectively 

















Fig. I—BUNCH OF PALM FRUIT 


are indicated the fragments of the nut shells and the 
nut kernels. The sample of fruit from which the 
original photograph reproduced in this engraving was 
prepared was kindly supplied to us by A. F. Craig and 
Co., Limited, Caledonia Engine Works, Paisley. We 
were fortunate in securing this sample, as the fruit 
rapidly deteriorates after being gathered, and is 
therefore rarely seen in this country. A bunch of 
palm fruit as taken down from the tree is shown in 
Fig. 11, for the original of which we are indebted to 


° No. il. appeared February 23rd, 


FRUIT, PERICARP, NUTS, SHELLS AND 


KERNELS 


to send the nuts or kernels overseas for treatment. 
| at home. 


TREATMENT OF THE PALM FRUIT. 

Until recently, and still to a considerable extent, 
the production of palm oil was in the hands of the 
natives. The method they use is crude. Not only 
| do they lose, by following it, from a half to two-thirds 

of the possible oil yield, but the oil obtained is apt to 
have developed in it elements which lower its com- 
mercial value. The fruit when ripe is deliberately 
| allowed to ferment in the presence of water, so that 
the hard pericarp may be softened and_ readily 
separated from the nut. The separation is effected 
| simply by beating the softened fruit to a pulp, and 
thereafter picking out the nuts from the mass by hand. 
| The pulp is then boiled in water, and the oil, rising to 
| the top, is skimmed off. This method of working 
| induces hydrolysis in the oil—that is to say, the oil 
| combines with water, and is changed from a neutral 
| condition to an acid one by the breaking down of its 
| constitution into frée glycerine and free fatty acid. 
| Once hydrolysis is started it is liable to continue, so 
that frequently palm oil is received at its European 
destination containing as much as 50 per cent. of free 
fatty acids. The commercial value of the oil is 
proportionately reduced. 
Many attempts have been made to treat the fruit 
in a scientific manner, the direct objects being to 
| obtain the full yield of oil from the pericarp, and to 
| do so without causing the oil to decompose, or, to use 
| the technical term, to hydrolyse. It is obvious that to 
prevent hydrolysis the fruit must be subjected to a 
treatment which in no way calls for its being placed 
| in contact with water in any form. This, the ideal 
| process, is commonly spoken of as the “‘ dry ” method. 
| Certain ‘‘ dry ’’ methods, notably a German one, have 
| been proposed, and have received some applications 
which have not come up to the ideal standard, for at 
| some stage or other water or steam has been used to 
| assist the recovery of the oil or the separation of the 
pericarp from the nut. 


SEPARATION OF THE PERICARP. 

| The chief difficulty undoubtedly lies in the effective 
separation of the pericarp without waiting for it to 
soften, either by natural deterioration or by fermen- 
tation in presence of water. What may be called a 
compromise process may first be described. The 
machinery for this process has been supplied by 
Manlove, Alliott and Co., Limited, of Nottingham, 
and we are informed that good, if not ideally satis- 
factory, results have been obtained with it. Under 
this method of working the fruit freshly gathered is 
taken to a machine provided with a revolving shaft, 





on which are mounted several bayonet-like knives. 
| Here the fruit with’its nuts is cut and churned up into 
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apulp. The mass, sufficiently reduced, is then placed 
in a cage press, and pressure applied to it until the 
nuts are heard to begin to crack. The oil which flows 
away is, of course, of good quality, but in quantity 


the .table. 
round the upstanding lip of the machine casing, and 
are thus collected separately from the pericarp. 
Any oil which may be set free during the stripping of 
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Fig. 12--FAIRFAX’S DEPERICARPING MACHINE 


does not represent the full oi! content of the pericarp. 
The half pressed material is therefore boiled up with 
water to recover the remaining oil, and to complete 
the separation of the pericarp from the nuts. The 
oil skimmed off the boiling water is naturally of an 
inferior quality to that running from the press. 

Palm oil is a very valuable substance, and would be 


still more so were it possible to obtain it in good | 
Conse- | 


condition in large and regular supplies. 
quently we find that much attention has been, and is 
being, devoted to the design of a satisfactory deperi- 
carping machine for palm fruit which will permit 
the whole pericarp to be treated by a truly dry pro- 
cess. To Messrs. A. F. Craig, of Paisley, we are 
indebted for the particulars and illustrations which 
we are enabled to give of their ‘‘ Caledonia” dry 
process, and of the machines designed to give it effect. 

The depericarping machine used under this process 
is the patented invention of Mr. H. G. Fairfax, and is 
illustrated in Fig. 12. In Fig. 13 we give a working 
drawing of the same invention, as carried out on 
practical lines by Messrs. Craig. The machine 





consists essentially of two parts, namely, a rotating 


12 


table A, Fig. 12, 
running quickly in one direction and the latter 
slowly in the opposite direction. The table carries 
a series of closely spaced curved blades or abraders C. 
The cover is formed with a series of wider spaced 
oppositely curved ribs D. The fruit is fed into the 


cover through the annulus EK, and passing outwards | 
The | 


is stripped of its pericarp by the blades C. 
counter curvature of the blades C and the ribs D has, 
of course, an important influence on the stripping 
action. The loosened pericarp falls between the 


and a rotating cover B, the former | 





the pericarp is shot against a screen H and flows away 
down the outlet J. 

The nuts as they leave the depericarping machine 
may have small portions of the pericarp still adhering 


Wheel 150 Teeth 


inion 16 


Instead they are shot, out through holes | ing the upper portions of the brushes. 


The brush 
spindles rotate in bearings fixed to the casing, and 
jare driven through bevel gearing from a _ shaft 

| journalled cross-wise on the main frame of the machine. 

| The casing is also journalled to this cross shaft, so that 
| it and, with it, the brushes may be sét longitudinally 
| to any desired inclination. It is fixed in position at 
| the other end by means of bolts passed through one 
| or other of a series of holes formed in a projection on 
| the main frame. At the driving end of the machine 
| the casing is provided with a hopper, into which the 
| nuts are fed. From this the nuts enter one or other 
of ten grooves formed on the underside of the casing. 
| The inclination of the casing causes the nuts to travel 
| down these grooves to the outlet end, and in so doing 
they are turned and brushed all over by the brush 
bristles, which form, as it were, the fourth side of the 
grooves. The pericarp fragments removed by the 
| brushes fall into a hopper between the main frame 
uprights. The cleaned nuts emerging from the ends 
| of the grooves are caught in a separate hopper. The 
| machine is designed nominally to deal with about 
12 ewt. of nuts—say, 134,000 nuts—per hour.* 
The ten grooves hold at any one time 400. nuts. 
The nuts are in contact with the brushes for about 

; |L seconds each. By altering the inclination of the 
brushes and casing the output can be adjusted within 
certain limits. The two brushes revolve in opposite 
directions, and are covered with “ wire cloth” 
formed of leather, in which are fixed projecting wires 
as indicated in the sketch, Fig. 15. 


TREATMENT OF THE NUTS. 


The pericarp thus recovered is pressed at once. The 
nuts as cleaned by the brushing machine are dried 
either naturally or artificially to loosen the kernel 
within the shell. ‘They have then to be cracked open 
and the kernel separated from the shell fragments. 
A cracking and separating machine, made by Messrs. 
Craig, of Paisley, is illustrated in Fig. 16. The 
hopper of this machine is vee-shaped in section, and 
is provided internally with an inverted vee-shaped 
surface, which divides the nuts into two streams. 
Each such stream passes down a pipe A cast on the 
outside of a semi-cylindrical casing, which contains 
a drum driven at a high speed, about 1000 revolutions 
per minute. The nuts fall into the interior of the 
drums and are shot out by centrifugal force through 
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[Fig. 13—DEPERICARPING MACHINE FOR PALM FRUIT—A. F. CRAIG 


within the irregularities of their shells. ‘To recover 


slots in the drum periphery. Striking forcibly 


blades C and is at once ejected outwards by centri- | such portions the nuts may be passed through the | against the inner wall of the surrounding casings, the 


fugal force over the edge of the table. 


Here it falls | patented brush machine illustrated in Fig. 14. 


This, 


shells are cracked open, and with the kernels fall to 


into the receptacle F, which, to facilitate the move- | like the depericarping machine above described, is | the foot of the casings, whence they are conducted on 
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ment of the pericarp, is steam heated. It will be, made by Messrs. Craig, of Paisley. 


Figs. 14 and 15—PALM NUT BRUSHING MACHINE—CRAIG 


It consists, in 


noticed that the steam jacket G also extends beneath | essence, of two cvlindrical brushes, 3ft. long and about 
more than half the effective part of the blades C. 7§in. in diameter, revolving side by side at 300 revo- 
The nuts are too large to pass between the blades on lutions per minute, beneath a casing or cover embrac- | 


to the shaking separator, disposed between the legs 
of the machine frame. The separator consists of an 


* These figures imply that the nuts run at about 11,000 to the 
hundredweight. Thev vary in size and sometimes number as few 4 
5500 to the hundredweight. 
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inclined tray, the bottom of which is formed with a| expenditure the factory can be readily fitted for 
special surface. At the lower end it is overhung on | treating the kernels, so making it possible to fill in the 
swinging links, the pivot points of which can be | otherwise idle period, and to keep the staff together. 
varied to give the tray the required inclination. At 

the higher end it is journalled to a short-throw crank A PALM AND PALM KERNEL OIL FACTORY. 

shaft driven at 250 revolutions per minute. The In Fig. 17 we give the general lay out of an African 
bottom of the tray is not perforated. The shaking | mill working on Messrs. Craig’s ‘‘ Caledonia” dry 
action, combined with the special construction of the | system. The equipment of this mill includes pre- 
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Fig. 16—PALM NUTACRACKING AND SEPARATING MACHINE—CRAIG 


bottom surface, results in the kernels being passed to liminary screens for removing any sand or other 
one end of the tray while the shell fragments pass to material which the natives may be tempted to mix 
the other. Falling over the ends they are collected with the fruit, three depericarping machines, three 
in hoppers. The shells can be used as fuel, either brush machines, six combined nut cracking and 





under a boiler or in a gas producer. 

In general the kernels are shipped to oil mills in 
Europe or elsewhere. Their preliminary treatment 
closely agrees with that accorded to copra, much the 


kernel separating machines, three reducing mills, 
three sets of shredding rolls, three heating kettles, 
and three crushing presses. The latter are of the bar 
cage type, to be described in a later article, and have 
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Fig. 17—PALM AND PALM 
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and reducing rolls being used to 


same shredding 
Certain con- 


convert them to the form of meal. | 


siderations, however, have led the factories in Africa | 
to contemplate undertaking the work of recovering | 


palm kernel oil within their own walls. 
these is the fact that palm fruit is not available all the 
year round, so that during the “ off ’’ season, if palm 


oil alone is dealt with, the expensive presses and other | 
By a little additional capital | may remark that in 1913 the United Kingdom im- 


plant must lie idle. 


The chief of | 


Swain Sc. 


KERNEL OIL MILL—CRAIG 


each three sections, namely, a preliminary, an inter- 
mediate, and a finishing press. Equipment is also 
provided for sealing up the palm oil in tins as soon as 
it has been expressed from the pericarp. The 
design of this factory is such as to enable it to 
deal with about 50 tons of fresh fruit daily, or with 


| the kernels derived from about 100 tons of nuts. 


| 


As showing the importance of oil palm fruit, we 





ported palm oil to the value of £2,326,842. In the 
same year Germany imported palm kernels to the 
value of £3,314,278, while other countries, including 
our own, took together kernels valued at £1,918,974. 
The outbreak of war greatly affected matters. In 
1914 our imports of palm kernels were valued at 
£1,411,928, and in 1915 at about £2,500,000. Even 
so the palm fruit industry may yet be said merely to 
be in its infancy. 








THE STEAMSHIP MILAZZO. 





A LARGE merchant ship, which possesses many 
interesting features, and which is intended chiefly 
for the transport of coal and petroleum, was recently 
launched by the Naval Construction Company Fiat 
San Giorgio from the Muggiano yard. This vessel, 
which has been named the Milazzo, has been built 
for the Compagnia della Navigazione Generale 
Italiana. It is claimed that it is the largest boat of 
its kind which has yet been built, and it is furnished 
with somewhat special arrangements for the quick 
loading and discharge of cargoes, including permanent 
derricks, which differentiate it from the ordinary 
tank steamer or collier. 

The keel was laid in 1914, and although the Fiat 
San Giorgio is excessively busy with Government 
work, it was thought that it would not be advisable 
to delay its construction owing to the war. The 
Volturno, a similar vessel, but with twin screws, is 
being built in the same yard, and must by now be 
very nearly, if not quite, completed. 

The principal dimensions of the Milazzo are :— 


150 m. (say 492ft. Zin.) 
156 m. (say 511ft. 10in.) 
20 m. (say 65ft. Tin.) 
10.32 m. (say 33ft. 10in.) 


Length between perpendiculars 
Length overall .. a 
Width outside framing 

Depth of hold 


Height of structure on quarter: 
deck ° 2.40 m, (say Tit. 10in.) 
Mean immersion when ‘fully 
loaded sol, tae 7.92 m. (say 26ft.) 
Gross tonnage 11,477 tons 
Net tonnage ° ° 7537 tons 
Deadweight capacity, 14,240 tons 
Fuel (included 4 in deadweight). . 1500 tons 
Radius of action 8400 miles 


Capacity of double bottom for 
petroleum . 

Capacity of ballast tanks for salt 
water, or, if apsetpeeds 
petroleum 


3970 cubic metres 


620 cubic metres 


The propelling machinery consists of a quadruple- 
expansion engine of about 4000 indicated horse- 
power, supplied with steam by two double-ended 
and two single-ended cylindrical boilers, working at 
a pressure of 14 kilos. per sq. em. (say 200 lb. per square 
inch). The designed speed, when fully loaded, was 
10 to 11 knots with an indicated horse-power of 
3000. In actual service we understand that the 
consumption of coal for the main engines has worked 
out at 0.65 kilos., or 1.43 Ib. per indicated horse- 
power, the average daily consumption of coal for 
all purposes being 54 tons. In addition to the 14,000 
tons of coal in the hold, there is room for 4500 tons 
of petroleum in the double bottom. The whole 
cargo of coal can be loaded or unloaded in 48 hours, 
and during this time the petroleum can also be pumped 
in or out, so that one service does not interfere with 
the other. 

The general structure of this ship differs so essen- 
tially from that of other cargo steamers of the same 
capacity that it was impossible to follow the standard 
rules. The Shipping Register engineers from the 
Italian National Register, from the British Cor- 
poration, and from the Bureau Veritas were requested 
to collaborate, and have evolved a design which 
is considered as perfectly satisfactory. The whole 
of the interior is divided into nine compartments 
by eight water-tight bulkheads. The two at the 
extreme ends, fore and aft, have capacities of 250 
cubic metres and 70 cubic metres respectively. By 
admitting sea water into these the trim of the 
vessel may be regulated. The central compartment 
contains the engines and coal bunkers; the other 
six, as mentioned above, have a volume of 14,000 cubic 
metres, and are the holds for the coal. These holds 
are of the full height, from the plating of the double 
bottom to the upper deck, without interposition of 
any lower deck or tie beams between the sides of 
the ship. Amidships, above the upper deck, is a 
deck house, and above this are the officers’ cabins. 
There is also a forecastle, and a quarter-deck at the 
poop. 

The hull is built with 177 ribs, the central ones 
being 900 mm. apart. This distance diminishes to 
875 mm. and to 610mm. at the ends. The ribs 
vary, both as to type and sectional area. They may 
be divided into three classes, those of the engine- 
room, of the cargo holds, and the extremities. 

In the engine-room the double bottom extends over 
the whole bottom of the ship, reaching from side 
to side of the hull. The framework consists of 
channel bars, 431.8 mm. by 101.6 mm. by 17.4 mm. 
by 12.7mm. These, starting from the double bottom, 
are joined to the sides of the vessel by brackets 
or knees, made of sheet steel, 12 mm. thick. They 
continue to the upper deck, where they are connected 
with uprights, 100 mm. by 100 mm. by 12 mm., which 
support the framework of the deck-house, The 
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continuation of these standards for the superstructure 
are angle bars, 100 by 80 by 9 mm. 
There is a bulbed angle deck beam at each rib, 


the dimensions of those at the upper deck level | 


being 250 mm. The double bottom, which is 1.80 m. 
deep, has transverse beams, which are crossed by 
five longitudinal keelsons, intersected by intercostal 
transverse keelsons. Of these the centre keelsons 
are 14 mm. thick and the transverse keelsons 
13.5 mm., the upright being 180 by 85 by 11 mm. 
In the holds the shape of the double bottom is quite 
unusual, because the inner sides finish with eight 
inclined planes, of which the four smaller ones form, 
with the water-tight bulkheads, the two working 
passages, whilst the others form the sides of the space 
intended for the liquid cargo. In these compart- 
ments, also, the framework of the sides is separated 
irom that of the bottom, so that it consists of two 
entirely separate parts, one reaching from the upper 
deck level-——7.e., the top of the deck-house—to the 
upper part of the internal plating of the double 
bottom, and a lower part, from the top of this sheeting 
to the bend of the knee pieces. These stanchions of 
bulbed angle bar are 280 by 90 by 13.5mm., except 
for No. | hold, where they are 290 by 90 by 14 1mm. 
In the prow the framework is carried to the top of 
the forecastle, and amidships to the top of the deck- 
house. The intermediate deck beams, which extend 
right across the vessel, are of bulb angle bars, 
250 by 90 by 13.5 mm., at upper deck level. The 
side framing is joined by gusset plates, 12 mum. thick, 
connected with the knee pieces of the bottom frame- 
work, making a continuous rib to the central keelson. 

Che exterior inclined planes are supported by bulbed 
angles, 160 by 70 by 9 by 8.7 mm., and the interior 
by 230 by 90 by 13 by 11.8 mm. forward, and 
160 by 75 by 9 by 8.7 mm. aft. The central con- 
tinuous keelson is made with three plates, 14, 135, and 
13 mim., and extends from the bottom of the ship to 
the false bottom; the others vary from 120 by 120 
by 14 mm. to 140 by 140 by 14 mm. The smaller 
inclined planes, which form the working passage, 
reach from bulkhead to bulkhead, and are 14 min. 
thick, with 90 by 90 by 12 mm. angles. 

The stern-frame supporting the propeller is in three 
pieces of cast steel, 230 by 240 mm. The rudder 
has an area of 17.48 square metres. It is made of 
sheets, 28 mm. thick, and the diameter of the post 
is 295 mm. 
242 by 80 mm. The bulbed angle-bar framework, 
of 240 by 90 by 12 by 11.7 mm., is continued to the 


top of the forecastle, with uprights 12 mm. thick. | 


The officers’ quarters are on the top of the deck- 
house, and the crew is lodged below it. The ship 
has two masts, and is provided with a wireless 
telegraphic installation. It may here be mentioned 
that, to decrease rolling, five large water tanks are 
provided. Each of these has a capacity of 110 cubic 
metres. They are placed below the hatchways, and 
are structurally connected with the supports of the 
masts. 


For discharging the cargo there are twenty elevator | 


columns of the Menada type and four derricks, each 
provided with a steam winch. The Menada system 


has been used with flat-bottomed lighters for loading | 


ships, and has proved satisfactory in several Italian 


The stem is of wrought iron, and measures | 


ports, as well as at Dakar and at Buenos Aires. The 
method of working this system may be _ briefly 
described. In the longitudinal passages of the 
holds there are double lines of rails, on which run 
small trucks for receiving the coal. This falls by its 
own weight from the main hold, passing through 
apertures in the inclined planes, which form the 
ceilings of these passages. Doors to close the 
| apertures are worked from the inside. When the 
trucks are full they are brought between towers, 
which form two conduits of rectangular section. 
They stand symmetrically between the inclined planes, 
which form the ceilings of the galleries, and they 


height and direction. Each tower serves for two 
tracks, the unloading from which is done alternately, 
with great rapidity, so that the twenty elevators will 
completely clear the hold of the Milazzo in forty-eight 
hours. 

The vessel is, as has been said above, driven by 
a quadruple-expansion vertical engine. The length 
of stroke is 1350 mm., and the diameters are :— 
690 man, 
1000 man. 
1436 mam. 
ZOL6 moe, 


They 


High-pressure cylinder sa 
First intermediate cylinder . . 
Second intermediate cylinder 
Low-pressure cylinder 


The cylinders are of cast iron and jacketed. 
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DISCHARGING ARRANGEMENTS OF THE MILAZZO 


gradually converge, so as to form a long conduit, 
| which is continued to the level of the upper deck. 
The conduits are constructed of sheets 10 mm. thick, 
stiffened with 120 by 120 by 11 mm. angle bars, and 
with rings formed of 150 by 80 by 9 mm. T-bars. 
Above the upper deck level these towers are continued 
by tubes of drawn steel of 500 mm. diameter. On 
the tubes slide working platforms, which can be fixed 
at any desired height. When the wagon is brought 
to the upright shaft, which is furnished with guides, 
and raised to the level of the platform, it is auto- 
matically discharged on to inclined planes conducting 
'the coal to telescopic shoots, adjustable both as to 


are bolted at the lower ends to the uprights, and held 
| together in the middle by strong steel tie-rods. The 
| pistons and rods, connecting-rods, excentrics, and 
| excentric rods are all of cast steel. The condenser 
| is evlindrical. The tubes, which are of tinned brass, 
| have an external diameter of 19 mm., and a length 
| between tube plates of 3m. The thickness of metal 
| varies from 1.22 mm. to 1.65 mm. The tube plates 
|are of Muntz’s metal, 28 mm. thick. The cooling 
| surface of the condenser is 430.8 square metres. 
| There are two direct-acting air pumps, 500 mm. 
| diameter by 640 mun. stroke. They are of cast iron, 


lined with bronze. ‘There are also two bilge pumps, 
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130 mm, diameter by 640 mm. stroke. They are of 
cast iron, with bronze pistons. One of the bilge 
pumps is arranged to draw water from the sea for 
washing the decks. The circulating pump is centri- 
fugal, and driven by an independent motor. The 
diameter of the discharge pipe is 380 mm. and, besides 
circulating, it can draw water from the sump and 
discharge it into the sea, passing through the con- 
The serew propeller is of cast iron, with 
The diameter is 5.600 m. and the 


denser. 
four fixed blades. 
pitch 4.60 m. 

The two double-ended boilers are of the return- 
flame type, and are furnished with Howden draught 
arrangements. The single-ended boilers are for 
auxiliary work, and have natural draught, but they 
are so arranged that, when necessary, they can 
supply steam to the main steam pipes. The double- 
ended boilers are 6.160 m. long; the single-ended | 
2.880 m., the diameters of each type being 4.200 m. | 
The total heating surface is 1100 square metres, and 
the grate area 28 square metres. The main boilers 
are fed by two independent ‘‘ Weir” pumps, 12in. | 
by 9in. by 24in. Auxiliary feed is provided by a |} 
quadruple ‘* Worthington’ donkey engine, with a | 
steam cylinder of 9in., and a water cylinder of 6in. | 
diameter by 10in, stroke. This engine can pump | 
from the sea, from the hot well, from the boilers, 
from the double bottom, from the bilge, and from | 
the discharge of the auxiliary condenser, and can 
deliver water to the boilers, to the upper deck, or 
over the side. It can supply the auxiliary condenser, 
and the boilers whilst they are at work or under 
pressure. Another similar Worthington donkey | 
engine serves to feed the auxiliary boilers, and can | 
draw from the discharge from the condensers, from 
the sea, from the hot well, and from the double 
hottom. A third Worthington donkey engine, with | 
steam cylinder 12in. diameter, and 12in. by 10in. | 
pump, with a delivery of 200 tons per hour, serves | 
to empty the double bottom and the bilge, and will | 
also supply circulating water to the principal and | 
auxiliary condensers. The evaporator, which has | 
a capacity of 30 tons of water in the 24 hours, is of | 
the * Weir” type, and has a feed pump, which will | 
also supply the feed-water heater. 

We are indebted to the Fiat San Giorgio Company | 
for the particulars from which the foregoing article 
has been compiled, and for photograph from which 
ihe half-tone engraving has been reproduced. The | 
accompanying drawings and those in our Supplement 
have been reproduced from our esteemed contem- 
porary, La Marina Mercantile Italiana, 











WORKSHOP DESIGN AND EQUIPMENT. 


A PAPER on the subject of “ Workshop Design and | 
Equipment * was read before the Manchester Association 
of Engineers, on Saturday last, by Mr. Edmund Simpson. 
‘The subject was dealt with in the following sections :— | 
The choice of site ; lay out ; foundation work ; drainage ; 
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so 








so 








| half the distance apart. 


and additional land is available for further new buildings, 
if necessary. At the present time the spare ground is used 
for depositing refuse from the foundries, &c., sidings being 
arranged to facilitate this work. The siding rail, shop 
floor, and street levels are the same at the entrance to the 
works, and the two former are maintained throughout. 
With regard to the construction of workshops, the 
author said that steel construction was the most adaptable 
and suitable. The spans of the buildings having been 
fixed to suit the work to be dealt with, the question of 
pitch of stanchions and roof principals then arose. For 
most ordinary cases these might be settled by general 
considerations of convenience and economy. In settling 
the spacing of shop stanchions it was well, he said, to bear 





in mind the*shafting to be carried and the allowable 
distance between bearings so as to secure the best arrange- 
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Fig. 1— 


ment. Although 10ft. centres of bearings was considered 
correct for 3in. diameter shafts, no trouble was experienced 
with 12ft. 6in. centres, but it was probably inexpedient to 
go to a greater distance. ‘lo meet this condition 20ft. or 
25ft. was a good pitch for stanchions, with roof principals 
Further single ordinary rolled 
steel sections were quite sufficient for the roof girders, and 
where timber had not to be eliminated on account of 
climatic or other causes wood purlins were quite satis- 
factory. When stanchions were further apart than, say, 
25ft., built up roof girders became a necessity, and, with 


| widely spaced principals, the purlins would need to be 


of steel. Even should principals only be introduced at 


| the stanchions a longitudinal roof girder was a necessity 
| for stability. 


The author recommended ample side and head room for 
overhead cranes, and said that it should be borne in mind 
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-LAY OUT OF CRAVEN BROTHERS’ 





Mr. Simpson then went on to say that care should be 
taken in the case of box girders that the rails were properly 
supported, and not allowed to rest on an insufficiently 
supported top plate which might not be strong enough to 
take the load, with a resulting loss of alignment. It was 
good practice to make all girders slightly short to ensuré 
their being fixed in position and to obviate cumulative 
errors which would otherwise cause trouble in erection. 

In considering the design of roof principals, the author 
said that it was usual to take the wind pressure at 50 |b. 
per square foot, and this, when resolved into its com- 
ponents, gave-a normal force of about 33 lb. per square 
foot, with a roof slope of 30 deg. to the horizontal. {t was 
not necessary in this country to provide for a heavy load 
due to snow in addition to a high,wind pressure. The 
effect of the horizontal component of the wind pressure on 


~y 


wan Sc.” 


WORES AT REDDISH 


the roof, and the pressure on the sides of the building, 
must not be overlooked, and special attention should 
always be given to wind bracing. This might be satis- 
factorily provided in the roof by flat or angle bars from 
the apex of one principal to the eaves of the second 
principal on each side, making a fastening to each inter- 
mediate principal. It was desirable to fix these bracings 
as soon as possible during erection, as this would prevent 
a violent storm causing displacement of the principals or 
possibly the fall of them all, as had occurred owing to 
this precaution not being taken, and other temporary 
stays being neglected. 

Allusion was made to the care necessary in the arrange- 
ment of gutters and downspouts, to ensure surface water 
being taken away to the drains without overflowing, and 
the author said that it was a good plan to make valley 
gutters of ample width so that snowboards laid over them 
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Fig. 2—SECTIONS OF SHOP TO SHOW GUTTER AND SHAFTING ARRANGEMENTS 


constructional details ; heating and ventilation ; power 
supply ; and line and counter shafting. The author | 
in the course of his paper described the lay out of the new 
tool and crane works of Craven Brothers, Limited, at 
Reddish—a plan of which is given in Fig. 1. ‘These have 
heen arranged to permit of material passing directly 
through each succeeding process of manufacture to reduce | 
the handling and transport to a minimum. The material | 
from the foundries and smithy or from outside sources | 
enters by the siding, or by the road A, and is delivered | 
directly to the section of the shop in which it is required. | 
Kach bay of the shops is set aside for a particular process, 
to secure proper supervision and control, as follows :— 
No. 1 bay, planing ; No. 2 bay, boring ; No. 3 bay, heavy 
erecting ; No. 4 bay, machine shop ; No. 5 bay, machine 
shop; No. 6 bay, medium erecting ; and No. 7 bay, light 
machine and erecting shop for a special manufacture. 

Kach of the bays may be lengthened as occasion requires, | 


that raising the height of the crane roadway did not 
necessarily mean increased height of lift. The following 
table, giving suitable side and headrooms for ordinary 
overhead electric cranes up to 60ft. span, was recommended 
as being useful :— 


Crane 
capacity. Span. Sideroom. Headroom. 
Tons. nehes. Ft. i 

s Up to 60ft. 8 5 0 

5 eo 9 5 6 

7 ¥ 9 5b 9 
10 * 9 6 0 
12 ss 9 6 3 
15 a 10 6 6 
20 ‘6 10 7 0 
25 . Ww 7 9 
30 by 10 ae 
35 99 12 8 6 
40 x 1s 8 9 
45 ‘ 12 o © 
HO 2 12 9 6 
60 % 12 Ww 0 





would form a good track without risk of damage to the 
roof covering. The snowboard would also ensure a sufii- 
cient channel to carry away water when snow was present. 
Cast iron gutters were to be recommended, and, should 
the joints project, say, lin., the water that would remain 
in the gutter was an advantage rather than otherwise. 
It was desirable to have cesspools arranged at one or two 
places in a long length of gutter which would collect 
foreign matter that might get into the gutters, and also to 
reduce the continuous length of gutter, leaving free ends 
to permit of expansion and contraction taking place 
without serious distortion. Fig. 2 was given as showing 
an arrangement of valley gutter with cesspool, downspout 
and snowboards, which the author thought might be of 
interest. The provision of proper gangways on roofs to 
facilitate cleaning and repairs was advocated, and hand- 
railing to the gangways at the foot of roof lights could, 
it was explained, well be utilised as water pipes so long 
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as arrangements were made to drain any standing water 
away to prevent trouble in frosty weather. 

In designing roof and crane roadway stanchions the 
author said that it was important to bear in mind that they 
frequently had to take wind loads and also be capable of 
withstanding vibration due to overhead cranes, running 
machinery, and shafting. A simple and efficient design, 
applicable to most ordinary cases, was, he said, shown in 
Fig. 2, and it would be seen that special attention had been 
given to the base. It was necessary to have substantial 
gusset stays to secure lateral stiffness as well as to distri- 
bute the load properly on the foundation, and keep the load 
per unit area within the prescribed limits. This pre- 
caution was not always taken, and the object of making 
the base of considerable area was defeated, besides which 
the wind load and resistance to vibration were insuffi- 
ciently provided for. 

The arrangement of line and countershafting, especially 
where there were overhead cranes, was, Mr. Simpson 
continued, always a perplexing one, and objection could 
be raised to most methods adopted. Where they were 
possible relatively low shops, with specially designed 
roofs, gave the best facilities for carrying shafting. Should 
machines only be placed near the sides of the shop and be 
driven direct from a line shaft the problem was simple, 
but it became more complex where numbers of machines 
requiring countershafts have to be arranged for. Fig. 2 
showed an arrangement that had given entire satisfaction 
in practice, and it was free from the objectionable supple- 
mentary stanchions which were sometimes introduced. 
The line shaft was placed 13ft. 6in. high from the floor, the 
bearings being carried on the stanchions and special 
brackets suspended from the crane roadway girders. 
Brackets constructed at the stanchions and the suspended 
brackets were specially arranged to support wooden beams 
to carry countershafting. The roadways were stayed 
and designed to carry the additional load. Two rows of 
machines could easily be got on each side of the stanchions, 
and there was no obstruction to prevent the crane being 
used for serving material to the outer rows, and to many 
of the machines in the inner rows. -< ‘ 

The paper was followed by a discussion in which the 
president (Mr. F. Reed), Messrs. Allott, Onions, G. and A. 
Saxon, Hunt, Windeler and Christian took part, and the 
author briefly replied to the points raised by the speakers. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


DEMOBILISATION PROBLEMS. 


Srmr,—The war is in its thirty-first month—we are still 
mobilising. Therefore get to work on demobilisation now. 
Mobilisation has been a series of electric shocks, varied by 
flashes of organisation. Demobilisation must be a series of 
carefully prepared practical operations. Industry has been 
very seriously dislocated. Private enterprise has been practi- 
cally destroyed. The nation at home has been diverted into 
one broad stream of war workers or providers of things contri- 
butory to the war. The Army is fighting or labouring. Peace 
therefore means a momentary standing still—after that the 
deluge. The problem of war is essentially the provision of men. 
The problem of peace is the provision of a living for eight or 
ten millions of men. Think of it. Grasp its stupendous force. 
No wonder the Premier looks many years older-—the ex- Premier 
many years younger already. 

Demobilisation will be very largely governed by swinging 
seales. Industry saying “I am ready for so much,”’ the Army 
responding by releasing what can be absorbed. But a mass of 
detail lies behind that simple statement. We never knew how 
to handle the misfits of normal times; always trying to lay 
dams across the mouths of mighty rivers instead of tackling 
the sources. It was always a palliative—a drug—never a cure. 
How shall we handle the far greater volume of misfits of the 
abnormal times coming ? The machinery will have to be drasti- 
cally overhauled and repaired. Every branch of industry will 
haveto beremodelled, dropping its war trappings and preparing 
once again to absorb men and provide their means of livelihood. 
Tt is a gigantic task, needing the most careful organisation. 
Every available man possessing the faculty of organisation 
is badly needed in the preparation. Only those who will 
devote themselves heart and seul to the task, bringing broad 
human sympathies to it, are wanted. The cold-blooded official 
mind must leave its icy indifference behind _ before it is allowed to 
participate. The men returning are vastly different men from 
those who went out. They must come to a far warmer atmos- 
phere, not therefrigerator which followed the South African War. 

The first to be re-absorbed must be the misfits of the present 
Army—the men who should never have been sent. These 
alone contain a number of business organisers, just on the borders 
of the age-limit, too old to have been called upon for Army 
service, old enough to be ripe with the experience necessary 
for the proper repatriation of the returning legions. They 
need never have gone away had Whitehall relinquished its 
fit men of service age, say from 20 to 30, far more easily spared 
by comparison. They must be the first to re-enter civil life, 
and with them the survivors of the earlier stages overseas, 
who have borne the brunt of the sacrifice. If their earlier 
release creates a gap let Whitehall’s offices fill it without a 
murmur, 

Then the registration, classification, circulation of details of 
the individuals to be replaced throughout the employment 
exchanges, &c. This is excellent in theory, but often the reverse 
in practice. Some systematic methods must undoubtedly 
be adopted to assist voluntary return to civil life. But pray 
heaven they maybe handled by men of business experience, 
coupled with human sympathy. We have had too much of 
past methods of officialdom. The junior must recede to his 
addressing of envelones, and the manager emerge from his 
barbed wireenclosure? inaccessibility to handle cases personally, 
humanly, and efficiently. Far less time must be spent upon 
the card index system and the forms in duplicate, triplicate, 
and quadruplicate—far more time on the human being. Are 
we not all thoroughly tired of the mountains of cards and forms 
and printed returns, the evidence and statistics of Royal Com- 
missions so laboriously compiled and stacked up by the army of 
existing officials ? Do we get value for money out of these 
pyramids ? Not even a tithe. 

Hamelin was traditionally plagued with rats and the Pied 
Piper charmed them away. England is suffering from a plague 
of copybook writers, armed with fountain pens and pencils, 
on an eternal mission of copying down names and other parti- 
culars. Whitehall is flooded with them—the schools are 
pestered with them—our very doorsteps are worn away by 
their boots. Estimable ladies and gentlemen all, bursting with 
beautiful ideals. They begin with the notebook and the Stepney 
mothers and end in the new Departments at Whitehall. We 


_are overrun with them. Have wea Pied Piper capable of remov- 


ing them ? 218 
It is all very well for the Great Man in his office at the centre, 


resting on @ soft bed of ever increasing figures, and digests and 





summaries of cardsand forms by the million collated by thousands 
of ink-smudged fingers, the heap growing hour by hour as the 
messengers deposit the incoming collections. But is it doing 
any real good ? Half a dozen human and experienced organisers, 
each receiving the individual, gauging his needs, and promptly 
dealing with the man, not the ingredient for a statistical sausage 
machine, will do more good in a week than an army of copybook 
writers in a year. The men who are returning from the real 
thing need something better than that, and, by the gods, they 
shall have something infinitely better. 

The trouble in the past arose from the attempt of the card 
copyist to deal with the human being much in the same way 
as he would deal with kippers or sausages. Muddle at once 
ensued. The wrong men or women premptly went into the 
wrong hole. The first essential of demobilisation must be that 
all square pegs go into square holes. The people who cannot 
accomplish that bedrock task must clear out and give place 
to those who can. 

To deal with those who cannot easily be placed—more especi- 
ally the disabled—the essential must be to train them so that 
they become self-supporting if it is humanly possible. We 
are doing it on a small scale—we must do it on a large one. 

The men don’t want pensions or allowances for a day longer 
than is absolutely necessary. Their inalienable right is a return 
to something better, not worse, than that which they gave up. 
Proper organisation can provide it in the vast majority of cases. 
See to it that everything possible is done to restore independence, 
not to create a grudging dependence. The men have earned 
infinitely more than the country can ever repay. Let them 
have what is due as a just thing, a right. 

Finally, a part of any system of national reorganisation in 
preparation for demobilisation must be the re-modelling of the 
whole State machine. Just as existing institutions are not good 
enough for, not worthy of, the men returning, and the Empire 
for which they have fought. so those institutions are not good 
enough for their children. Education needs a thorough overhaul, 
and the whole gamut of State social legislation wants re- 
modelling from top to bottom. There is too much of the “ free ” 
doled-out as a charity—too little of the means whereby the 
boy or man can earn and save. The under-dog will be the under- 
dog no longer. The sweated hand of the dirty foreign-owned 
factory in Bethnal Green and Whitechapel will not go back to 
that. The client of the Distress Committee and Labour 
Exchange, with a reserved ticket for the poor law in old age, 
has shaken off the old fetters and lived out yonder. When he 
comes back, clear all that second-hand paraphernalia away and 
substitute something which will really help a man and yet not 
take away his pride of doing things for himself. We sapped the 
independence of the poor before the war—drop it now. The 
true spirit of the man who will work and earn, study and climb, 
support his own children, and teach them to support themselves, 
has been breathed into those who have fought for us and who, 
by our national system, never had the opportunity before. 
Clear away all the rubbish while he is still overseas, and set our 
house in order in readiness for his home-coming. 

We have only begun the immense task by our recent changes. 
Not one-tenth has yet been accomplished. Unity between 
employers and employed, resolution on the part of our rulers, 
constructive legislation, and practical organisation throughout. 
Then maybe we shall be a little worthier of the magnificent Army 
which has given so much and will shortly set the seal upon 
victory. Be ready for them, not with mafficking revels, but 
with the solid welcome of a reorganised demobilisation. 

REFORM. 





PATENTS AND THE POOR INVENTOR. 


S1r,—I was very interested in reading your article* on the 
‘oor Inventor ”’ in the current issue. I hate the Germans 
and their wicked methods of warfare, but being what I claim, 
a fair-minded man, I cannot help admiring some of their business 
methods. As one who has suffered under our present patents 
laws, I suggest this remedy: Adopt something similar to the 
German method, which advances money to the poor man to 
enable him to start in business, &ec. We had hopes some time 
ago, when we read about the industrial banks; but suppose a 
few more thousands of splendid British lives must be lost before 
we wake up. At the present time there is nothing to help the 
brains of the nation, patronage and social position being in 
many cases the only qualification apparently necessary. Oh, 
how some of us hope the nation will wake up to “ facts ”’ before 
it is too late! I write from twenty-five years’ actual exper- 
ience in charge of men. 
Dartford, February 24th. Ww. 


“ 


S. PEARCE. 


A CLOCK OF PRECISION. 


Srr,—I was much interested in Mr. C. O. Bartrum’s paper on 
*“A Clock of Precision,” which appeared in your issue of 
February 16th. 

Mr. Bartrum, in his introduction, refers to a clock built for 
the Cape Observatory as not being a practical success owing to 
the uncertainty of a delicate electrical contact, but I am inclined 
to doubt that Mr. Bartrum’s clock is a practical success for 
more reasons than the amateurish pin contact shown in his 
diagram—Fig. 4. 

The synchronism is apparently only maintained when the 
difference between the vibrations of the two pendulums is 
confined to within very narrow limits, but supposing the slave 
clock pendulum should gain or lose one complete vibration, its 
error would remain unaltered by the master pendulum, which, 
being dependent on its slave clock for its motive power, is 
obviously misnamed. Would Mr. Bartrum be kind enough to 
tell us how long his model has worked without attention ? 

Woolwich, February 24th. Epwin M. WINGFIELD. 


STIMULATED MANAGEMENT. 


Srr,—If the workmen double the output of an existing works 
without any increase in buildings, plant, or staff, is not the 
employer’s income more than doubled ?_ In such circumstances 
it will be difficult, it seems to me, for workmen to acquiesce in 
the view you express in your article of the 23rd, 7.e., that 
they should accept less than doubled wages. 

London, February 24th. wd. T. 

[We refer our correspondent to our ‘‘ Random Reflections ”’ 
for an answer to this question.—Ep. THE E.] 


cd 





THE BATTERIES OF ELECTRIC VEHICLES. 


Srr,—The reference in your issue of the 9th inst., to the life 
that may be expected from negative battery plates in electric 
vehicle service is somewhat indefinite, and the concrete reference 
to an expectation of 4000-5000 miles is so far behind best 
modern practice, that I trust you will allow me to remove the 
misapprehension which such a statement would create in the 
mind of a potential user if allowed to pass unchallenged. The 
difficulty hitherto met with in the design of battery plates for 
electric vehicles has not been so much with the negatives— 
which were usually able to outlast two and sometimes three 
sets of positives—but with the production of a positive plate 
capable of withstanding the disintegrating effect of service 
conditions, and retaining its active material and capacity. The 
old type of flat plate, from which the experience you refer to 
was obtained, was not satisfactory in this respect as it readily 
shed its paste, resulting in a rapid drop in capacity, and therefore 
a shortened mileage radius, and necessitating frequent “ washing 
out,” the first being usually necessary after about 1000-1500 





* See “ Random Reflections,” page 180.—ED. THE E. 


miles on the road, which in itself is an operation tending to 
reduce capacity. 

With the modern improvements embodied in the ‘ Ironclad. 
Exide ” positive plate, which is usually taken to represent lead 
batteries in general when speaking of electric vehicle service, 
all trouble of this character has been entirely eliminated and 
many sets have completed 25,000 miles on the road without 
a single cell having to be removed for any electrical troubles 
whatever. Some of the electric vehicles fitted with ‘ Ironclad- 
Exide” batteries have on special occasions completed over 
eighty miles on the road in a day’s work, starting out in many 
cases with a load of more than 50 per cent. in excess of their 
,rated capacity. The rapid adoption of electric vehicles, 
particularly for carrying heavy loads up to five tons, by many 
corporations and leading railway companies is, I think, an 
indication that after many years of strenuous endeavour, this 
branch of the electrical industry in this country bids fair to 
assume the important prsition which it has for some time past 
occupied in other countries, Frank CRAWTER. 

London, February 23rd. 


THE PYRMONT ELECTRIC SWING BRIDGE. 


Sir,—I was much interested in the series of articles on the 
above subject. In the article which appeared in your issue of 
the 16th inst., detailed calculations were made to ascertain the 
resistance to be overcome in slewing. These calculations should 
be invaluable to those who have to design slewing gear of any 
kind, and it would have been of interest to many had the whole 
of the inertia calculations been given, or had a section of them 
been given. It is calculations such as these that give trouble 
to the man who is not constantly making them. 

In the se#tion of the article dealing with the determination 
of the force, Fe, required at the rack radius to overcome the 
friction of the rollers against their collars, it is stated that 


Fe = ¢,x Hxdx R, +R. This formula gives the value of 
Fe = 23,500lb. The value of Fe given in the article is 2606 lb, 


Will you kindly say which is right ? 
H. H. Brovexton. 

February 22nd, 1917. 

[A little study of the factors involved will show that the correct 
formula for the force required at the rack to overcome the 
friction exerted at the collars of the rollersis Fe = $s x . 
(d/r) x (R,/R). We regret that, owing to a slip, we omitted 
“7? If Mr. Broughton’s figure be divided by the value of r, 
that is 9, it will be found that the answer given in the article, 
namely 2606 Ib., is correct.—Ep. THE E.] 








THE RESOURCES OF THE EMPIRE. 


WE shall probably overshoot the mark if we say that of the 
fifty-eight million white people in the British Empire, not more 
than a hundred thousand or so have anything but the haziest 
ideas of the resources of the great congeries of countries and 
nations to which they belong. This is not @ surprising fact, 
though it may be a regrettable one. To all, save the confirmed 
statistician or economist, statistics are simply boring. It is 
given to but few people to be able to carry masses of figures in 
their heads, and to fewer still the art of using them effectively. 
But all of us want facts and figures at times, and are glad enough 
to know where to get them in a convenient form. Most people. 
fly to Whittaker, and though they do not come away empty 
from that inexhaustible source, they frequently come away 
disappointed. They have, it is true, got the information they 
wanted, but in an indigestible, unsatisfying form. Something 
else is needed. We ought all to know rrore about the Empire 
to which we belong, and we shall all have to know more about 
it if we propose to take a rational interest in the great movements 
of the near future. For this reason, we offer a welcome to a 
series of little books or pamphlets which is being prevared by 
the International Information Comrrittee, with Mr. René 
Francis as general editor. These publications are to deal with 
and explain the British Empire—its origins, constitution, 
resources, and general conditions. They are being written by 
experts, and the first, which may, we gather, be regarded as an 
introduction to later volumes, is before us. It is entitled ‘‘ The 
Resources of the Empire.” and has been written by Dr. J. 
Watson Grice. It achieves, admirably, the objects of the 
Committee. A great many facts and a good many figures are 
given, but Dr. Grice has managed to present his subject in such 
a way that the interest is kept awake all through. If the 
remaining volumes maintain this standard, we shall hav. a 
really sound series of monographs on the resources of the 
Empire, in a form that will appeal to the general public. We 
ought to add that the pamphlet before us, published by the 
Atheneum Press, is well printed in a large clear type, and is 
sold at one shilling net. 








INSTITUTION OF AUTOMOBILE ENGINEERS. 


Brcinnine this year, 1917, and continuing until further 
notice, there will be awarded at the discretion of the Council 
of the Institution, in addition to the Graduates’ Prize offered 
each year, a Premium of £25 to the graduate who submits the 
best paper on an appropriate subject in any session. Papers 
must reach the Secretary of the Institution during the month 
of September in each year, and the award will be made known 
during Christmas week in each year. This annual Premium 
has been placed at the disposal of the Council by the Daimler 
Company, Limited. When possible, arrangements will be 
made for the Premium Paper to be read at an ordinary general 
meeting of the members. Further particulars may be obtained 
from the Secretary, 28, Victoria-street, Westminster, 8.W. 





A meeting of the London Graduates of the Institution of 
Automobile Engineers was held on February 22nd, when a 
paper on ‘‘Factories: Their Building and Organisation,” was 
read by Mr. H. O. Blackford. The author first dealt with the 
question of suitability of site, and went on to emphasise the 
necessity for forethought in planning a factory with a view to 
possible extensions rather than. as is often the case, extending 
merely in the line of least resistance. It was also desirable 
to eliminate the unnecessary conveying of parts from one end 
of the factory to the other, and this could best be done by 
methodical planning of the shops. As far as possible a works 
should be mapped out with each of the shops carefully designed 
for its individual requirements, and its arrangement in relation 
to its immediate neighbours should be such that a minimum 
of labour is required in moving parts from one operation to 
another. The second part of the paper dealt with the question 
of the staffing of factories, and special attention was given 
to the consideration of apprenticeship systems, a plea being 
made for more careful placing and supervision of apprentices. 
The main staff was then discussed, and the author strongly 
advocated the establishment of an active technical board— 
apart from the board of directors—specially appointed to meet 
at frequent intervals to check and consider the various details 
of the concern. This board should include representatives from 
all departments, including buying and selling. The importance 
of smooth working between departments such as the shops and 
the drawing-office was emphasised, and attention was drawn to 
the importance of the sales department and its function as tho 
link between the works production and the public. The duties 
of the chiefs of the various departments were briefly outlined, 
and the author concluded with a reference to the necessity for 
pecialising on output on a large’ scale in this country. The 
onclusion of the war would provide an opportunity of turnings 
ever a new leaf, much too valuable to be lost. 
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RAILWAY MATTERS. 





A Bu has been introduced into the House of Commons, 
and read the first time, to relieve railway companies which 
are under the control of the Government from making 
returns and payments as to railway passenger duty. 


In this column of our issue of December 22nd it was 
stated that the Chillagoe Railway was to be purchased 
by the Queensland Government, to form part of the State 
railway system. The Bill has, we learn now, been rejected 
by the Legislature. 


Tue position of chief engineer to the Great Central 
Railway, vacated by Mr. J. B. Ball’s transfer to the 
London, Brighton and South Coast Railway, -has. been 
filled, as from the Ist inst., by Mr. H. Blundell, the chief 
engineer to the Cheshire Lines Committee. 


NEGOTIATIONS are proceeding between the Irish Board 
of Works and the Londonderry and Lough Swilly Railway 
Company, as to a renewal of the agreement for working 
the Letterkenny Railway. It has been agreed between 
the two parties that if a settlement shall not be arrived at 
by July Ist next the present agreement shall remain in 
force for another year. 


Wuitst Mr. Guy Calthrop, the general manager of the 
London and North-Western Railway, is filling the position 
of Controller of Coal Mines, Mr. J. T. Williams, the chief 
goods manager is acting as general manager, and the 
company will be represented on the Railway Executive 
Committee by Sir Robert Turnbull, who has throughout 
been an ex-officio member—and a very useful member too. 


AT a meeting of the Institution of Railway Signal 
Engineers to be held at the Institution of Electrical 
Engineers, on Tuesday afternoon next, March 6th, at 
2.30 p.m., a paper on “ Automatic Signalling” is to be 
read by Mr. C. H. Ellison, Telegraph Superintendent, 
North-Eastern Railway. Mr. Ellison has had charge of 
the automatic signals on the North-Eastern Railway, and 
some very valuable data is contained in his paper. 


No official announcement has been forthcoming from 
the Irish office, but the chairman of the Midland Great 
Western Railway has stated that the financial terms of 
the control of the Lrish railways is on the basis of the same 
net receipts as in 1913. This is a good arrangement for the 
companies, as although their receipts in both 1914 and 
1915 were higher than in 1913, their expenditure was 
higher still, with the consequence that the net receipts for 
1913 were higher than those for 1914 and 1915. 


Tue hydro-electric station at Bushmills was able to do 
all the electric traction required by the Giant’s Causeway 
and Portrush Electric Tramway during 1916. The 
supplemental electric station at Portrush—erected in 
1912—-was not used at all. Owing to the war the number 
of passengers carried has fallen from 155,115 in 1913 to 
72,931 in 1916, and the receipts from £4635 in 1913 to 
£2376 in 1916. The number of miles run by electricity 
was 27,300—practicelly the same as in 1915—and again 
the working costs were at the very low figure of 2}d. per 
mile run. 


SPEAKING of the Charing Cross Bridge at a meeting of the 
South-Eastern and Chatham Joint Committee, Mr. Cosmo 
Bonsor said that his remarks a year ago as to the work not 
being commenced until after the war were being used by 
the opponents of the Bill as a justification for its rejection. 
He still said the same thing, but the Bill was urgent and 
there were a great many necessary requirements that 
could be got on with before the actual work was 
commenced. There was the office work, the preparation 
of working drawings and getting out the specifications for 
steel and other materials. 


ASKED, on the 12th ult., a question as to commercial 
travellers’ fares, Mr. G. Roberts, Parliamentary Secretary 
to the Board of Trade, said: ‘‘ I have considered very 
carefully the various representations that have been made 
to the Board of Trade, as a result of the recent restrictions 
on railway travelling and increase of fares. I realise that 
the effect of-these measures must be felt severely by many 
classes of the community, but the measures which have 
been taken are dictated by urgent national requirements. 
Commercial travellers are by no means the only persons 
whose claims have been strongly urged upon me, and I fear 
that in present circumstances it is impracticable to 
embark on a policy of concession to particular classes or 
individuals. I need scarcely say that the whole question 
of railway travelling will continue to be borne in mind.” 


Tue Chancellor of the Exchequer was recently asked 
whether it was intended to make any public statement or 
publish the accounts showing the profit or loss to the 
taxpayer from the State control of railways, combined 
with a guaranteed minimum dividend to the shareholders ; 
and, if not, could he say generally whether the control and 
guarantee had resulted in a profit or loss for the years 1915 
and 1916 respectively. Mr. Roberts, Parliamentary 
Secretary to the Board of Trade, who replied, said that it 
was not proposed to publish any accounts of such a 
character, and at present he could only say generally that 
there would appear to be no reason to regard as financially 
unsatisfactory to the State the arrangement under which 
military and naval traffic was carried free on the railways, 
in consideration of the guarantee by the Government of 
the companies’ net receipts in 1913. 


OvrR readers will remember that the Chicago, Milwaukee 
and St. Paul Railway started electric traction on the 
section of its line between Three Forks and Deer Lodge in 
December, 1915, and that by April, 1916, the electrified 
mileage reached 220—see our issues for August 18th and 
25th, 1916. During the course of last year the electrifica- 
tion was carried as far as East Portal, making a total of 
416 miles, and the conversion of the remaining 24 miles to 
Avery is now being carried out. It had been hoped that 
the work over the whole 440 miles would have been com- 
pleted by November, 1916, but apparently that hope was 
not realised. It is now announced that the results 
achieved on the portions already electrified have been so 
good that the company has decided to electrify the portion 
of its line between Othello, Seattle and Tacoma, a distance 
of some 221 miles. It is not at present proposed to 
abandon steam traction on the 225 miles odd between 
Avery and Othello. 





NOTES AND MEMORANDA. 


OnE firm in Cornwall produces no less than 250,000 
tons ofchina clay per annum. 





A WRITER in the American Machinist describes a method 


of welding short pieces of high-speed steel to a mild steel: 


shank. This is done at three spots only, one at the top 
rear end of the cutting piece, and one at each side under 
the front lip. The mild steel shank is cut out so that 
the cutting piece fits the recess. 


Ir has been estimated that the average draw-bar pull 
of a plough horse at a speed of 24 miles per hour is one 
twel th of its weight, so that two horses weighing 1500 lb. 
each exert a draw-bar pull of 250 lb. For a few seconds 
at starting, however, the maximum pull of the pair of 
horses would probably be nearer to 1000 Ib. 


Tue first record of the use of springs on railwaysis 
George Stephenson’s patent of September, 1816. The 
first locomotive with steel springs was the Agenoria, 
built by Foster and Rastrick in 1820, and now in South 
Kensington Museum. This had laminated springs on 
the leading wheels. By 1830 the use of springs had 
become fairly general. 


SprinG s‘eel is said to become brittle when used as 
cathode in a hot cyanide solution, either sodium cupro- 
cyanide or simple sodium cyanide. The effect is more 
pronounced with the simple salt. Brass and phosphor- 
bronze are not affected. Brittleness is not produced 
by the liberation of hydrogen on the steel. The carbon 
content is not changed by the electrolysis. The crystalline 
structure is not changed by electrolysis. The brittleness 
is not produced in annealed wire; the brittleness is 
produced by use as cathode whether the wire is coiled 
or not bent in any way. The brittleness is not produced 
when the wire is used as anode, or when it is suspended 
in the solution without the passage of electricity. 


A vAcuUM ampére gauge has been produced by the 
Marconi Company for measuring electric current. The 
principle involved is that of the bifilar suspension, one 
pair of filament ends being fixed and the other pair attached 
to a pivoted arm, the rotation of which is controlled by 
@ spring acting against the tension of the filaments. 
When a current passes through the filaments, heating 
them and causing them to elongate, the arm takes up a 
new position and the angular displacement as indicated 
on the scale is a@ measurement of the current. The 
movement is enclosed in a glass bulb from which the air 
has been exhausted. In appearance the instrument 
resembles somewhat an incandescent electric lamp. 


Wir the object of testing the comparative results to 
be obtained by the use of coke against good steam coal 
a series of experiments were carried out for four weeks 
under the instructions of the Deptford Borough Council. 
and in the report dealing with the subject the following 
figures are given :—Prices per ton: Coal 39s. 6d., coke 
27s. ld. Average consumption of coal for a three years’ 
average of four weeks during a corresponding period of 
the year: 67 tous at a total cost of £132 6s. 6d: Con- 
sumption of coke for the four weeks’ test under similar 
conditions but with a forced draught arrangement fitted 
by the South Metropolitan Gas Co., at a cost of £12 12s., 
81 tons 19 ewt., at a total cost of £110 19s. 6d. The 
saving in favour of coke being thus £21 7s. 


At a recent meeting of the Physical Society Dr. F. Schivers 
read @ communication on the effect of water vapour 
in the atmosphere on the propagation of electro-magnetic 
waves. The probable influence of moisture in the atmos- 
phere on the refraction of electro-magnetic waves round 
the earth’s surface was discussed. The conclusion of 
Kiebitz that the presence of moisture does not affect the 
dielectric constant by more than 10 per cent. is shown to 
be erroneous. In the absence of more accurate data 
for ordinary temperatures, the author prefers to assume 
a value for the dielectric constant of water vapour obtained 
by extra-polating the results secured by Baedeker for 
higher temperatures. It is shown that the lowest layers 
of the atmosphere refract electro-magnetic waves towards 
the earth, so that the greater-part of the space waves will 
reach the receiver, contrary to the conclusion of Kiebitz. 


Nearty all modern by-product oven installations 
recover their benzol, toluol, &c., in the form of 65 per cent. 
crude benzol. In former days this crude benzol was 
transferred at once to the washer and from thence to the 
rectifying still, whence 90 per cent. benzol, 50/90 benzol, 
toluol, and naphtha were produced. The modern practice 
is, however, to distil this unwashed crude benzol in a 
still of simple construction, and to separate an unwashed 
benzol fraction, and unwashed toluol fraction, and an 
unwashed naphtha fraction, the residue being run into 
a pan where the naphthalene solidifies out on cooling. 
The benzol fraction will be the first distillate up to the 
point at which the product at the delivery gives its first 
drop at about 105 deg. Cent., and the toluol fraction the 
second distillate up to the point at which the delivery 
product gives its first drop at about 124 deg. Cent. These 
three partly rectified, unwashed fractions are accumulated 
in separate tanks, and are in due course blown or pumped 
separately to the washer, where the material is agitated 
first with acid and then with caustic soda. 


In connection with the new wireless service between 
the United States and Japan, which was opened in 
November last, the sending machine resembles somewhat 
a typewriter, and is capable of dealing with more than 
100 words per minute. Under the automatic system 10 
or 100 messages can be filed simultaneously at the office 
of the Marconi Company, Honolulu. They are distributed 
among the necessary number of operators, and the dots 
and dashes are punched in a paper tape by a machine. 
This tape is fed into an automatic sender and the signals 
conveyed by land line to Kahuku where the dots and 
dashes actuate a high power sending key, automatically 
energising the aerial instantaneously with the feeding of 
the tape in the station 30 miles away. At the transmitting 
station the dots and dashes operate magnets of the high- 
power sending key in the main energy circuits and the 
signals are flashed to the points which the destination 
of the message calls for. From Honolulu to California— 
a distance of 2372 miles—sixty-seven messages varying 
in length from 15 to 40 words have been sent in 1 hour 
20 minutes. 

















MISCELLANEA. 





THe Canadian small arms ammunition factory at 
Lindsay, Ont., is to be for the Dominion of Canada a 
permanent source of supply of rifle ammunition of depend- 
able quality. It is designed and will be equipped to 
manufacture 300,000 British .303 rifle cartridges in 
ten hours. 


A MANUFACTURING company in Melbourne has received 
an order from an engineering firm at Hankow for quantities 
of Australian marble. Marble -is produced in China, 
but the firm states that it cannot get so satisfactory a 
polish from the local production, and that, therefore, it 
prefers the Australian commodity to English, Japanese, 
and European samples. 


THE construction of aeroplanes is to be undertaken 
in India under the control of the Director of Aeronautics, 
Simla. The Indian Forest Department has been in- 
structed to forward specimens of indigenous timber to the 
Civil Engineering College, Sibpur, where they will be 
tested as to their suitability for use in the construction 
of propellers and other aeroplane parts. 


WE are informed that the Iron and Steel Industries 
Committee, Board of Trade, expects to have heard all 
the evidence which will be necessary for the completion 
of its inquiry within a few weeks from now. In any case 
the Committee wishes to cease taking evidence by the 
end of March. We are asked to make the announcement 
so that any association or individual who may wish 
to give evidence will have an adequate opportunity of 
doing so. 

Tue Continentals in tie past have done much -more 
weaving upon single worsted warps than have British 
manufacturers, whose warps are usually of two-fold thread. 
The single warp makes a more lissome cloth, draping rather 
more elegantly, but somewhat more difficult to weave. 
The single yarn calls for more preparation than two-fold 
to enable it to withstand the chafiing of the loom, and 
with fair unanimity British manufacturers have fought 
shy of the business. 


THE Cornubian inquires how it is that Germany gets 
tin. The Germans seem to get all the tin they need, 
although it is clear that they suffer from a lack of copper 
and other important metals; yet tin is far rarer and 
more costly than copper, and comes from very limited 
and defined areas, chiefly within the British Empire. 
True, Saxony and Bohemia have been producers, but not 
important ones, and they cannot possibly furnish anything 
like the enormous quantities needed by Germany and 
Austria, to say nothing of Bulgaria and Turkey. 


One of the first acts of the new Board of the Manchester 
Chamber of Commerce was to devise means by which 
various additional interests of the Chamber should have 
their own Sections and Executive Committees. These 
changes were not difficult to bring about, owing to the 
constitution of the Chamber. At the beginning of the 
year there were nine Sections of the Chamber—these have 
been increased to 15, the new Sections being the India, 
China and Far East, Europe and United States, Central 
and South America, Middle East and North Africa, and 
Grey Cloth. 


Tue directors of the Manchester Chamber of Commerce 
recognise that a serious effort is being made by the 
Municipal Evening Schools to spread the knowledge of 
Russian amongst young commercial employees. As an 
aid in this direction the Board are now in communication 
with the British Chamber of Commerce of Petrograd, 
on the subject of the employment of young Russian clerks 
in Great Britain and vice versé. They have also in view 
the family interchange of young Russians and young 
Englishmen of scholastic age, and the establishment under 
British auspices of an English school in Petrograd and, 
say, Moscow. 


A REPREHENSIBLE practice leading to waste of coal 
which should be utilised is the working of only the best 
seams, or even the best part of one seam, where it is 
fairly thick and of two kinds. Working of only the best 
seams often leads to such damage of the less valuable 
coal that it afterwards does not pay to win it. As an 
example of the waste of coal through working part only 
of a seam, in the Mines Report (1910) it is stated that in 
places the valuable Barnsley seam was worked only for 
the hard lower portions, the top softer coal being rejected. 
This soft coal is often 4ft. thick, and it was estimated 
that some 40 per cent. of the whole thickness of the seam 
was left in the pit. Beyond its softness, it is just as good 
as the hard coal. . 


Wirn regard to the arming of the new American 
battleships with 12 16in. guns the opinion is held by some 
well-known American naval experts that a better size 
of gun would be 14in. Amongst these is Rear-Admiral 
Strauss, chief of the Bureau of Naval Ordnance. He 
suggests that the matter should be decided on the range 
of the majority of engagements likely.to take place, and 
holds that, if the battle range rarely exceeds twelve or 
thirteen thousand yards, the 14in. type should be adopted. 
The new battleships are to carry 12 16in. guns each, and 
Admiral Strauss stated that, if the smaller weapon were 
adopted, it would be possible on the proposed displacement 
of 42,600 tons to have 50 per cent. more guns. All things 
being equal, he added, he would choose the ships with the 
largest number of guns. 


A BROKEN cast iron pulley was recently repaired by 
pouring it full of concrete, according to H. 8. Carpenter in 
Engineering Record. The pulley, which is one of a pair 
carrying the main elevator in a large stone-crushing 
plant, is 54in. in diameter, with a 20in. face. In the 
failure nearly the entire rim was broken, but an extra 
pulley was not available, and it took some time to secure 
a@ new one. To avoid shutting down the plant in the 
meantime, a form was built in place around the remains 
of the old pulley, using perforated metal, faced with 
building paper for the rim and wood for the sides. The 


belt. was left in place, and the whole interior of the form 
poured full of 1:2:3 concrete. Pouring was finished at 
6 p.m. on Saturday and the concrete. pulley was put in 
service at 11 a.m. the following Monday. 
said to have been a complete success. 
directly on the concrete. 
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POWER FORGING OF CHAIN CABLES IN THE U.S. NAVY YARD AT BOSTON, MASS 


(For description see page 201) 























Fig. 1—SHEARING BARS INTO BOLTS Fig, 2--UPSETTING THE BOLT 




















Fig. 3—SCARFING THE BOLT 
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Fig. 5—BENDING THE BOLT—PRYING SCARFS APART Fig. 6—-THREADING THE PRE-HEATED LINK 
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TO CORRESPONDENTS. 


@ In order to ee trouble and confusion, we find it sony to inform 
correspondents that letters of inquiry addressed to the public and intended 
Sor insertion in this column, must in all cases be accompanied by a 
large envelope, legibly directed by the pan to himself, and stamped, in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 

All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


B® We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 
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PUBLISHER'S NOTICES. 


*,* With this week's number is issued as a Supplement a Two- 
page Drawing of the Italian Ore and Coal Carrying Steamship 
Muazzo. Every copy as issued by the Publisher includes a copy 
of this Supplement, and Subscribers are requested to notify the 
fact should they not receive it. 


*,* If any Subscriber abroad should receive THk ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct jrom 
this office. 
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NOTICE TO OUR READERS. 


In consequence of the greatly increased cost 
of paper, and in consonance with the action of 
other Journals, we have been compelled to 
increase the price of “The Engineer” to 8d. per 
copy, commencing with our issue of March 16th. 
The Annual Subscription pates will in con- 
sequence be praised by 9s. per annum on renewal 
orders or to new subscribers after that date. 





The First Lord’s Speech. 


NOTWITHSTANDING the undeniable gravity of its 
tone and contents, Sir Edward Carson’s speech on the 
Navy Estimates has created a widespread feeling of 
relief. As was expected, the First Lord’s remarks 
were mainly devoted to the latest phase of ruthless 
submarine warfare which opened at the beginning of 
February. The destruction of mercantile tonnage, 
which had already grown to serious proportions 
before this new development, immediately showed 
an appreciable increase, but the unfortunate way in 
which shipping casualties were announced gave the 
public quite an exaggerated idea of the losses that 
were being sustained. This in turn encouraged 
sensational rumours, and it was hinted that the 
authorities were concealing the actual extent of our 
losses at sea. To all such idle gossip the First Lord 
gave a flat denial. His speech throughout was an 
admirably straightforward presentation of the facts. 
He recognises that nothing could be more imprudent 
than needless secrecy in connection with a phase of 
the war which touches the safety and well-being of 
the nation so vitally as the present menace to our sea 
communications. So far from concealing or minimis- 
ing the danger; he proposes to publish daily returns 
of ships that have been sunk ; but in order to exhibit 
these losses in their true proportion, the daily arrivals 
and sai ings of international shipping are also to be 
recorded. How great the volume of maritime traftic 
continues to be is apparent from the fact that during 
the first eighteen days of the intensified German 
blockade 6076 ocean-going vessels of all nationalities 
arrived in our ports, while 5873 sailed. In the light 
of these figures the losses suffered in the same period, 
serious though they were, are much less disturbing. 
As the German Press now admits, the principal 
success of the new submarine policy will be achieved 
if it keeps neutral shipowners from sending their 
vessels through the danger zone. For every vessel 
actually sunk, it is hoped that a dozen will be scared 
away from the forbidden zones. The enemy’s resolve 
to stick at nothing to gain his object is shown by the 
attack on a fleet of Dutch merchantmen in the 
Channel last Friday night. As Mr. Balfour said of 
Belgium, these ships were not only victims, but 
examples. What effect this monstrous outrage will 
have on neutral shipping cannot yet be foreseen. It 
is significant, however, that the vessels in question 
sailed from Falmouth without soliciting or paying 
any attention to the Admiralty regulations which 
have proved so effective in safeguarding ships that 
comply with them. Hence their fate in no way 
impugns the ability of our Naval service to protect 
neutral vessels which place themselves under its 
wardenship. The moral of this episode is not likely to 
be missed by neutral owners, who are faced with the 
alternative of laying up their ships altogether, and 
thus incurring ruinous loss, or entrusting them to the 
protection of the British Navy, which, in the vast 
majority of cases, has proved completely effective. 

Meanwhile, no stronger testimony of the energy 





with which the Navy and its auxiliaries are coping 
with the danger could be afforded than the news that 
within the space of eighteen days they succeeded in 
detecting and attacking hostile submarines on no 
fewer than forty occasions. This revelation will 
undoubtedly have a salutary effect on public opinion 
in neutral countries, where German propaganda has 
fostered the conception of the submarine as an always 
invisible, intangible weapon which delivers its blows 
with virtual impunity to itself. At the same time the 
statement throws some light on the number of boats 
which the enemy has had at sea recently, for it is 
hardly to be supposed that all, or even a majority, of 
the submarines at work have been brought to action 
in such a short period. It is most satisfactory, how- 
ever, to learn that they are being harried in this 
relentless fashion. We can see now why Captain 
Persius, and other writers, have been warning the 
German people against over-confidence, and reminding 
them of the manifold perils which beset the supposedly 
invincible U boats. If the figures for these eighteen 
days are to be taken as an average, the mortality 
among the marauders must indeed be formidable. 
Our wonder increases at the folly of the German 
rulers in risking the active hostility of powerful 
neutrals for the sake of ruthlessly employing an arm 
whose limitations grow more obvious every day. 
The First Lord was able to confirm recent statements 
in Parliament with regard to the progress made in the 
arming of merchantmen. In the last two months the 
number of vessels equipped with guns has been 
inereased by 47.5 per cent., and if this rate of progress 
can be maintained it ought not to be long before all 
the larger sea-going ships possess the means of defend- 
ing themselves. How efficacious this measure has 
proved is seen from the circumstance that out of 
every four armed ships which have been attacked, 
three have escaped. Nothing could illustrate more 
forcibly the inherent weakness of the submarine as a 
commerceYraider. If a single gun mounted at the 
stern is sufficient to baffle its attack three times out 
of four, the problem of defence is already in sight of 
solution. The arming of merchant ships means that 
the submarine will have to depend more and more on 
its torpedoes, of which very few can be carried, and 
when these are oe gers its capabilities for mischief 
will be almost gone. As long as the majority of its 
prospective victims were defenceless, it could con- 
serve its supply of torpedoes and do all that was 
necessary with the gun, ammunition for which can 
be carried in large quantities. Furthermore, it could 
safely operate on the surface, and thus make use of its 
maximum speed to overhaul ships which it could 
never have intercepted by travelling below the water. 
In fact, the case for arming the mercantile fleet is 
overwhelming, and there will be general satisfaction 
at the First Lord’s assurance that the work is pro- 
ceeding with the utmost expedition. Statements 
have recently appeared in the German Press to the 
effect that the new submarines now at sea have an 
armament so powerfui that they have nothing to fear 
from the guns of any merchantmen. There have also 
been stories from neutral sources of German sub- 
marines which mount 6in. guns. Should this be so 
it does not alter the fact that the raiders will hence- 
forth be compelled to operate for the most part on the 
surface, where they are far more vulnerable to attack, 
both from the merchantmen they seek to molest, and 
from warships and auxiliaries. 


Sir Edward Carson was able to dispel all doubts 
as to the earnestness with which the Board of 
Admiralty is tackling the submarine problem. An 
anti-submarine department has been formed, com- 
posed of officers who have had prolonged experience 
at sea in dealing with the raiders, and who will there- 
fore be able to “determine at once the value of every 
proposal that may be brought to their notice. This 
is a most welcome departure from the system of arm- 
chair control which critics charged against former 
Admiralty administrations. Equally —unconven- 
tional, but no less timely, was the action of Sir John 
Jellicoe in inviting every member of the Fleet to 
submit any suggestions which occurred to him for 
bringing hostile submarines to book. The ingenuity 
and resourcefulness of the Navy are proverbial, and 
it will be surprising if this direct appeal does not 
elicit. a crop of valuable ideas. Sir Edward Carson’s 
tribute to the services of the Board of Invention and 
Research, presided over by Admiral Lord Fisher, was 
scarcely needed by those who are acquainted with 
the eminent scientists and engineers who compose 
that body. But it is well that the nation should be 
reminded of the debt it owes to these men who are 
bringing their collective genius to bear upon what is at 
once the most perplexing and the most vital question 
of the hour. It is our profound conviction that, 
sooner or later, the submarine will be outwitted, and 
we base our confidence not-least upon the present co- 
operation between the intellectual and practical 
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elements of a nation which owes its greatness laigely 
to an aptitude for circumventing the natural and 
artificial perils of the sea. 


British versus American Sugar Machinery. 


As a result of the high price of sugar, which at 
present rules more or less throughout the world, 
vigorous efforts are now being made in countries 
not directly affected by the war to install machinery 
for the production of this commodity. There 
is not unnaturally a desire in those countries in 
which sugar cane can be grown to profit by 
this inflation of selling value, since it is antici- 
pated that the high prices will be maintained, 
if not lastingly, at all events for a long period after 
the cessation of hostilities. Under the circumstances, 
the object is to get the necessary plant at the earliest 
possible moment, so that larger areas of cane may 
be grown, or entirely fresh land be laid under culti- 
vation, and additional supplies of sugar put on the 
market without delay. Among these countries is 
Cuba, of which, prior to the Spanish-American war, 
the leading sugar factories were equipped with British 
machinery, but in which, since that time, American 
plant has been in considerable demand. It would 
have seemed probable, therefore, that any extensions 
which might be made to factories already in existence 
would be provided with machinery by United States 
manufacturers. A disturbing factor has, however, 
made its appearance. A special agent was recently 
sent by the American Government to report on 
cane mill equipment in the West Indies, and his 
remarks on American sugar machinery have aroused 
a storm of indignation among his compatriots. 
As, however, his report has been published in the 
form of a Government document, and hence bears 
the stamp of authority, it is likely to carry a good 
deal of weight in other parts of the world. Among 
the more or less disparaging statements made, it 
is said (a) that American mills do not “stand up 
under the work” as well as British machines; (5) 
that the products of a certain English firm were 
recognised as the standard of excellence in the West 
Indies; and (c) that under ordinary circumstances 
a West Indian buyer, if he had to choose between 
English and American machinery, would unques- 
tionably choose the former. The report is, alto- 
gether, a rather curious document to find among 
Government papers, and one is tempted to ask 
whether the reporter was or Was not competent to 
undertake the task allotted to him. If, however, 
he was sent on his errand with the express object 
of waking his countrymen up, he has certainly 
succeeded, for all the American sugar machinery 
makers are up in arms, one firm—and a very good 
firm too—going so far as to describe the report 
as a display of ‘ stultifying ignorance.” 

Now, whether the strictures on American sugar 
machinery as a whole are true or not, we do not 
propose to discuss at great length, though this much 
may be said: There are American makers and 
American makers ; some of them produce machinery 
which is of good solid type, others manufacture 
plant which is not of such a high standard. It is 
quite possible that the special agent was unfortunate 
in the particular American machines which came 
within his investigations ; but whatever the amount 
of credence which is to be given to the report as a 
whole, we believe that the part of it that refers to 
the general preference for English machinery—by 
which, no doubt, British is meant—which exists in 
the West Indies is absolutely true. Of the popularity 
of British sugar machinery throughout the West 
Indies there is, in fact, no lack of evidence. So 
far as the British West Indies—including British 
Guiana—are concerned, there is, we believe, only 
one plant in operation which was not obtained from 
the United Kingdom, and that is an eleven-roller 
mill at Plantation Diamond, on the Demerara River. 
The machine was supplied in 1902 by the Fulton 
Ironworks, of St. Louis, a United States fi m acknow- 
ledged to produce machinery of high grade. Up to 
the present, we believe we are right in saying, no 
other American mills have been installed in the 
British West Indies, although orders for two equip- 
ment; have, during the past twelve months, been 
given to American makers, simply on account of 
the conditions under which British firms are now 
working. On the other hand, multiple milling plants 
supplied by British makers have been erected in 
St. Kitts, Antigua, Trinidad, Barbados, &c., while 
additional units, from the same sources, have been 
added to existing plants throughout the West Indies. 
It may be taken, therefore, that, under equal con- 
ditions, the British manufacturer may be relied 
upon to do rather more than hold his own throughout 
the sugar-producing districts embraced in the West 
Indies. In the future, however—and, unless we 





are greatly mistaken, the comparatively near future 
—the cult of sugar production will be practised in 
many countries in which it has hitherto been un- 
known, or nearly so. Whether or no the industry 
will be seriously taken up in this country remains 
to be seen. Judging from recent utterances in the 
House of Commons, no immediate step in that 
direction is to be anticipated. However, it does not 
affect the special object with which this article is 
written, for it may be taken for granted that, if it 
be decided to produce beet sugar in the United 
Kingdom, the necessary machinery, which is different 
in many respects from cane sugar plant, will be 
obtained from British makers. There are, however, 
many parts of the world in which sugar cane can 
be grown succéssfully, and several countries, possess- 
ing the requisite climatic conditions, now have the 
question of its growth under consideration. 

It is of the utmost importance that this matter 
should not be lost sight of by either our manufac- 
turers or otr Government. It is perfectly obvious 
that the Government of the United States is not 
by any means averse to fostering the sugar machinery 
business, or it would not be sending out special agents 
to report on it. Is our Government doing the 
same thing? As far as our information goes—and 
we believe it to be correct—it is not. And why ? 
Surely the present time affords an opportunity 
which it would be sheer madness to let slip? A 
good deal has been heard lately concerning our 
consular service, and the steps which are to be taken 
to improve it. Here is the very chance for showing 
to what use consular agents could be put. Why not 
follow the lead of the United States—send out to 
those countries which are known to be contemplating 
the growing of sugar men with a perfect knowledge 
of the language of the particular country to which 
they are sent, and of the sugar business and 
machinery, with the special purpose, not so much 
of picking out the defects in our machines—though 
that would be useful—but principally of making 
known to prospective users the sterling qualities of 
British plant ? For it must be remembered that the 
representations of a properly accredited Government 
agent would carry much more weight than would 
those of any agent of the manufacturers themselves. 
Can we be sure that the United States, or even that 
Germany or other continental nations are not doing, 
or have not already done, what we suggest we our- 
selves should do ? -As a ceunter to any action taken 
in this direction by the United States, the report of 
their own agent might be used with perfect legitimacy. 
The report of a Government agent regarding the 
superiority of the machinery of a competing country 
over that of his own should prove most valuable to 
British makers. It is true that, at the moment, the 
latter are hampered to some extent by war conditions, 
but they are far from being out of the running. In 
any case, the war will not last for ever, and, if they 
are to have a reasonable share in supplying the 
machinery, which it appears certain will be required, 
steps to bring about that end should be taken imme- 
diately. If these steps be not taken, and taken soon, 
there is every reason to fear that the United States, 
if not other nations as well, may be before us in the 
markets. 








RANDOM REFLECTIONS. 


——_~— 


: No attitude of mind is more 
—— valuable to science than healthy 
A ee scepticism. We say “healthy ” 


because there is a morbid scepticism 
that does no good at all; it is generally the child 
of partial ignorance. The man who knows nothing 
is prone to credulity ; he accepts assertions because 
he lacks the means of checking their probability ; 
the man who knows a little rejects them point blank 
because he can find no place for them in his little 
philosophy. The man who knows much neither 
accepts nor rejects; he suspends judgment and 
awaits proof. He has learnt by his own experience, 
and the experience of others, that things are not 
always what they seem, and even in matters outside 
his own range of knowledge he applies the same 
principles that he would within that range. He 
asks for proof of all things. How far faith is tolerable 
in science is a question about which there will always 
be differences of opinion. The ideal is that the 
scientist should prove everything for himself; that 
is the spirit that inspires the college laboratory. 
But life is short, and man’s mental capacity too 
small for its complete attainment. The investigator 
with colossal energy may take one field, and prove 
nearly everything in it, but he cannot cover the 
whole range of scientific knowledge, and he must 
accept by faith the results achieved by investigators 
in other fields. Thus there grows up a hierarchy 
of authority, and it is worth observing that since 
many more people employ faith than employ proof 
—seeing that a man is a master in one line only, and 





is a mere “ believer”’ in others—there is always a 
larger party to support authority than to overthrow 
it. Indeed, the overthrow must come from within. 
The leader of the insurrection must, as a rule, be 
a member of the party against which he rebels. He 
must be an electrician if electricity is in question, 
a thermo-dynamician if thermodynamics are involved, 
a chemist if chemistry is attacked. This adds 
another difficulty. The man is bent and moulded 
to the profession he adopts. It is very difficult for 
him to break away from it. A barbed wire entangle- 
ment of rules and formule and accepted hypotheses 
enclose him. We were discussing recently with an 
eminent authority on heat engines a point connected 
with steam tables. There is some evidence at least 
that a change in the tables is needed. His remark, 
made half jocularly it is true, was, ‘““ But you will 
upset the whole of thermodynamics.” His own 
mind would have faced that fearful cataclysm with 
barely a flinch, but not so hundreds and thousands 
of other minds. Much as thé change might be 
needed, there would be an immense amount of 
mental inertia opposed to it. It is so all through 
every branch of science. It is the most difficult 
thing in the world to break away from the authorities 
who have been our guides for many years, but Pro- 
fessor A. N. Whitehead uttered an absolute truth 
in his British Association address when he said, 
** A science which hesitates to forget its founders is 


lost.” 
+ . + * + 


WE have just ordered a parcel 
of old engineering books to be 
sent to us, and await their arrival 
with impatience. They are all 
familiar—Tredgold, Galloway, Bourne, de Pambour, 
Fairbairn, and so on—but almost forgotten. Some 
of them have not been opened for fifteen to twenty 
years, for the continual effort to keep pace with 
modern scientific literature. has left no time for the 
delights of the old. But we are resolved to go back 
to them again, and we expect to find refreshment and 
stimulation in them. There is a gentleman, known 
to many of our readers, who holds an exalted position 
in one of the most celebrated engineering firms in 
the country. If you look into his pocket at any time 
you will find a Latin or Greek classic. After luncheon 
he whips it out, and forgets all about contracts, and 
stocks and shares, iron and steel, and labour troubles, 
whilst he reads a page or two of it. There is another 
man, a professor, dear to us all, and honoured in our 


Old Books. 


profession. On his library shelves you may see 
novels cheek by jowl with volumes on science 
or mathematics. He would not have kept an 


energetic mind whilst his abundant hair was turning 
grey if he had not taken novels from the shelves 
almost as often as their serious companions. This 
is not an apologia for our old books; they need no 
apologia. Neither are we excusing ourselves for 
the pleasure we are going to derive from reading old 
volumes that can be no use in the modern world. 
To begin with, we do not believe they are no use, 
and, to end with, we do not care whether they are 
or not. Indeed, we shall thank Heaven heartily 
if we can find something in them that is no use to 
a world that is set upon finding a purpose for every- 
thing. But we despair of such good fortune. The 
fathers of engineering thought in a more rudimentary 
way than we do, and we are all too conscious that it 
is in the rudiments we are weak. We speak, we 
fancy, pretty well for the whole profession when we 
say the superstructure is all right, but the foundations 
want underpinning. Spring a few elementary ques- 
tions on leading engineers and see where they 
would be! It is good to go back and see how minds 
more elementary than ours, minds less sophisticated, 
looked at the problems of their days. We rarely 
do so without finding a new light thrown on our 
present difficulties. We have quoted in a Reflection 
above Professor Whitehead’s dictum that ‘‘ A science 
which hesitates to forget its founders is lost.” Let 
us put another against it, “‘ A science which forgets 
to honour its founders is unworthy of them.” 


* * * * * 


Tue physical changes that are 
brought about in cast iron by 


Cast Iron. alternate heating and cooling pre- 
sent a subject that some day, 

perhaps, will attract more attention from re- 
searchers. It has not been neglected, and we recall 
particularly the admirable investigation carried 
out in America by Mr. Outerbridge, jun. But it 


may want further study yet. It is still a source of 
trouble—in turbine drums, for example—and a 
good deal of money spent on steel castings might be 
saved if we could prevent that most remarkable 
change, the growth of cast iron. ~The subject is 
brought to*mind by a Board of Trade report on an 
explosion which occurred at the British Westinghouse 
Company’s works at Trafford Park in October last. 
The vessel that failed was a steam-heated mould 
press, made of cast iron. It was a substantial 
casting, 7ft. long and about half as wide, with walls 
and bottom nowhere less than l}in. thick, and well 
stiffened with ribs. It was about three years old, 
and when made was tested to 300 lb. water pressure. 
The bottom of this press was blown out and broken 
into four or five pieces. An inch pipe admitted 
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steam to the vessel, and another inch pipe let it blow 
off. The pressure in the boiler that fed it was 
175 1b.; the pressure in the press was probably 
always a good bit lower—not more than 160 lb. was 
counted upon. Steam was kept on for a _ time, 
which varied according to circumstances, and then 
water was pumped through, to cool the press and 
the material in it. Pretty severe treatment certainly 

from 350 deg. or so to 50 deg.—but the press had 
stood it for thee years before it gave way. It is 
possible that initial uracking had been set up by it, 
but of that the Board of Trade surveyor had no 
evidence, and he attributes the explosion to ‘ the 
constant heating and cooling, and consequent expan- 
sion and contraction of the cast iron.” This ‘‘ no 
doubt caused fatigue of the metal, which ultimately 
failed under ordinary working conditions.” Fatigue 
is a blessed word, against the application of which 
to metals under stress opposition is beginning to 
arise. If the surveyor means to imply that, 
owing to the conformation of the press, alternating 
bending, tensile, or compression stresses were set 
up, just as we might get them in a machine designed 
ad hoc, there would seem good cause to doubt his 
conclusion. If the press were heated and cooled ten 
times a working day—an improbable figure—for three 
years, the alternations of stress would still be less 
than ten thousand, much too few to cause failure, 
unless the strains were above observable elastic limits. 
If there were such strains, then “‘ fatigue ”’ is hardly 
the proper word, unless temperature changes bring 
in another set of factors. Is it not possible that the 
growth of the cast iron set up internal strains of a 
kind which we know are sufficient to cause even 
spontaneous rupture? It may be recalled, too, 
that, according to Mr. Outerbridge, the strength of 
cast iron falls off almost in direct proportion to its 
growth under repeated heating and cooling. 


* * * * * 


THE decision of the Department of 
Scientific and Industrial Research, 
announced in our last issue, to set 
up a Board of Fuel Research, will 
have the full approval of all thinking men. It is the 
tritest platitude to say that the United Kingdom 
lives on its fuel supplies, and it is a mere evasion of our 
very obvious duty to assert that known sources will 
last our time, that new sources may be found by 
future generations, and that a century or so hence 
science will have discovered either new means of 
developing power, or will have so enormously 
improved our present means that the exhaustion of 
coal and oil will be pushed forward for another cycle. 
We cannot regard our duty to the future so lightly as 
that ; we cannot mortgage the prosperity of our 
children and our children’s children on the strength 
of hypotheses. It is our business not to waste ‘the 
commodities with which Providence has heaped us, 
but to conserve them as far as we can, and we shall 
he held up to the reproach of the future if we do not 
use the knowledge we have to that end. But even 
if we reject that high view, and associate ourselves 
with the spirit of the past, which was willing to let the 
future look after itself, it must remain intolerable to 
us as engineers to see the wanton waste of any mate- 
rial. It has been estimated that something like fifty 
million tons of fuel per year could be saved. It is our 
business to see that the great part of that huge saving 
is effected, and it will be to our disgrace as scientists 
and engineers if we cannot achieve that object. We feel 
pride in reducing the fuel consumption per horse- 
power hour of the smallest engine ; how much more 
should we feel pride in reducing the fuel consumption 
of the nation. The old ideas on the subject are going. 
They have been hammered out of us by enthusiasts, 
and there will not now be heard a single voice to 
protest against the course that is being taken by the 
Department of Scientific and Industrial Research. 
Other bodies have been working at the problems for 
some time. A committee, under the chairmanship 
of Lord Haldane, was appointed last July by the late 
Government ; the Admiralty and the Ministry of 
Munitions have been carrying on investigations, and a 
committee of the British Association has been busy 
collecting data. We are glad to know that the work 
of all these bodies is to be co-ordinated in the new 
Board. It is far better to have one authority at work, 
and particularly an authority with the weight and 
financial power of the Department, than several. 
Overlapping will thereby be prevented, and we shall 
more quickly arrive at the desired end. There is a 
tremendous lot of spade work to be done, both in the 
laboratory and on a commercial scale, and, worse 
still, there is an enormous amount of inertia to be over- 
come, but the new Board may enter upon its labours 
confident in the assistance and encouragement it will 
receive from all thinking men. 


Fuel Research. 


* * %* * * 


REFERRING to a leading article 
which appeared in our issue last 
week, under the same title that we 
give to this note, a correspondent 
raises a question which exercises the attention of all 
who adopt the premium system of paying wages. 
“ Tf,”” we are asked, ‘‘ workmen double the output of 
a works without any extensions, increase of staff, &c., 
being effected, does not the company more than 
double its income, and should not the men, 


Stimulated 
agement. 


therefore, receive the whole of the bonus?” This 
rendering of tho question is ours. We have dealt 
with this interesting point on several occasions, but it 
seems desirable to return to it again for a moment or 
two. In the first place, let us observe that if workmen 
could double their output without any assistance 
from the management, then they must, beforehand, 
have been guilty of a great deal of slackness. On this 
ground alone it would be obvious that they did not 
deserve the whole of the increase. In the second 
place, it must be noted that even if they could double 
their output they would consume more power, more 
files and hammers and tools in doing so, and would 
depreciate all plant more rapidly. Hence, though 
the employer might be getting double the output 
from his works and taking double the income, he 
would certainly not be making double the profits. 
But the conditions our correspondent has premised 
are impossible of attainment. The expenses with 
increased output always rise. The mere handling of 
more material than before means the employment 
of more clerks, and the selling of the products involves 
increase of the selling staff. To these expenses have 
to be added the augmented establishment charges 
referred to above—more light, more power, more 
rapid depreciation, and many other things, such as 
better handling appliances, improved and more costly 
tools, and so on. All these things have to be paid for 
out of the increased income of the employer and 
re-act on his profits. _ Hence, when our correspondent 
estimates the employers’ income at more than double, 
he gives a wrong impression altogether. Finally, let 
us note that the object of increasing output is, 
ultimately, to lower the selling price of the goods 
made. If we are to compete with rivals, we must 
sell commodities of equal excellence for a less price ; 
that is the end towards which all improved 
workshop practice is directed. All these factors must 
be taken into account when we are considering the 
partition of the time saved. And there is one other. 
If the workman is worthy of his hire, so is the em- 
ployer. If he gets more out of his works by progres- 
sive methods, by keener management, unceasing 
activity and greater interest, he merits his share of 
the increased production as fully as the men do. 
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HENRY STOTT. 


THe death has occurred recently in America of 
Mr. Henry G. Stott, superintendent of motive power 
of the Interborough Rapid Transit Co., and New York 
Railways Company. Mr. Stott was born in 1866, 
and was a native of the Orkney Islands, and received 
his engineering training in Glasgow. After a short 
time in the employment of a local electric power 
firm Mr. Stott went as assistant electrician on a 
cable laying steamer belonging to the Anglo-American 
Telegraph Co., and was identified with the work of 
‘*‘ duplexing’ the United States Cable Co.’s main 
cable of 2750 knots. In 1889 he was made assistant 
engineer of the Brush Electric Engineering Co.’s 
plant at Bournemouth, and next he went to Spain in 
connection with underground cable work. In 1891 
he went to America on cable laying work for the 
Buffalo Light and Power Co., and ten years later 
he was appointed superintendent of motive power 
of the Interborough Rapid Transit Co., New York 
City. When the Manhattan system was amalgamated 
with the Interborough in 1904, Mr. Stott was invited 
to retain his office with the new corporation. He 
accepted, and immediately took over supervision of 
the construction of the power plant on Fifty-ninth- 
street. The plans for the electric power system of 
the new subway lines have been developed under his 
supervision. Mr. Stott was past president of the 
American Institution of Electrical Engineers, to which 
and to other institutions he contributed many papers 
on engineering subjects. 


G. 


WILLIAM HENRY HUNTER. 


THE death occurred on Tuesday last, at the age 
of sixty-seven, of Mr. William Henry Hunter, 
consulting engineer to the Manchester Ship Canal 
Company. Mr. Hunter was the son of Mr. Henry 
Hunter, of Sunderland, and was born at Cork in 1849. 
After receiving his early education at private schools, 
he completed his studies at the College of Physical 
Science, Newcastle-on-Tyne. He was on the staff 
of Mr.—later Sir—E. Leader Williams, when the 
latter was appointed chief engineer to the Manchester 
Ship Canal undertaking, in the early eighties. 
Mr. Hunter was therefore closely identified with this 
waterway from its inception. In 1895, when Sir E. 
Leader Williams retired from the position of chief 
engineer, the post was offered to and accepted by 
Mr. Hunter, who retained it for many years, during 
which time he was responsible for, amongst other 
features, the construction of Manchester's. largest 
dock, which is half a mile in length. This dock was 
formally opened in 1905 by the late King Edward. 
A few years ago, Mr. Hunter retired from this post 
to take up consulting work, and was retained as 
consulting engineer to the company, being succeeded 
by Mr. H. A. Reed about five years ago. 

Mr. Hunter was also connected with the construc- 








tion of the River Weaver Navigation and the 
Singapore Harbour. He was a member of the 
Technical Committee associated with the administra- 
tion of the New Panama Canal Company. He-was 
a member of the Institution of Civil Engineers, and 
Past President of the Manchester Association of 
Engineers. 








PETROL MEASURING PUMPS. 





Wuite the supply of petrol in this country is still 
carried out by means of drums and the familiar 2-gallon 
tins, in America measuring pumps are very extensively 
adopted and seem to have much in their favour. In 
the State of Pennsylvania alone there are about 30,000 
petrol measuring pumps through which over 200,000,000 
gallons of petrol and other similar liquids were supplied 
in 1915. In New York City alone there are over 7000 of 
these appliances, and nearly every village in the United 
States is said to have its petrol pump to which the touring 
motorist can take his car and ‘replenish the tank with littie 
trouble and less waste than accompanies the use of the 
2-gallon tins. In an article by Mr. Herbert W. Hoffman in 
the Scientific American, recently, the different types of 
pumps were described. The piston type of measuring 
pump, which may be either single or double-acting, 
involves merely the essentials of the ordinary piston pump 
with means provided for ensuring a definite length of 
stroke,in the course of which the piston will discharge 
a volume of liquid equal to the volume generated by the 
piston in its travel. This of course means that the valves 
must be tight and the piston close fitting so as to prevent 
the return of the liquid to the supply tank. In addition 
to reciprocating piston pumps rotary piston pumps are em- 
ployéd which, while available for a more viscous liquid, 
are not found so commonly in connection with petrol. 
An essential feature of the measuring pump is some form 
of counter or’ tallying device to indicate the number 
of full strokes and thereby the amount of liquid sold. 
Such mechanical counter or tallying device should be 
visible and readable to both operator and purchaser, and 
should ‘tally only near the conclusion of the stroke, so as 
to prevent “ short stroking’ on the part of the operator. 

In connection with hydraulic and pneumatic systems 
of storage various metering devices have been incorporated. 
In the hydraulic system the petrol floats upon a surface 
of water under pressure derived from the city water supply 
or other source. In the pneumatic system the pressure of 
air or of an inert gas acts on the surface of the liquid in 
atank. In both systems a meter is used on the discharge 
line, and a common type is a piston meter similar to that 
employed in water and other forms of liquid measurement. 
In some garages there are two meters—one to measure 
the petrol put into the tank, and the other the amount 
withdrawn. These meters may have not only a continuous 
register but an auxiliary hand or “setback” register 
recording in fractions of a gallon, and a shut-off device by 
which, after a predetermined amount has been drawn ofi, 
the supply is automatically closed. In order to compete 
in accuracy with piston and other types of pumps where, 
under properconditions, the discharge may be determined 
and repeated within less than one cubic inch, the hydraulic 
system meter should be readable, by estimate, to less than 
-005 gallon. 

There are also in use measuring pump systems depending 
upon the principle of overfilling a measuring chamber 
by adding liquid until an excess is present over a nominal 
delivery of the apparatus, then returning this excess to 
the reservoir and discharging the quantity remaining 
through the usual cock or hose line. These pumps are 
usually made with a glass measuring chamber so that 
the operation and condition of the flowing liquid may 
be determined and fractional operations estimated. 
Another system of liquid measurement consists of a éall 
slender tank that carries a transparent gauge glass, or 
is made of glass with ruled graduations, a float or other 
indicator often being employed. 

Perhaps the most familiar form of measuring device 
is the wheeled tank and measuring pump, which can be 
readily brought to a convenient position for filling a car, 
especially at the kerb or in crowded locations and in 
garages. In the wheeled tank the pump is carried partly 
submerged in the liquid and the tendency towards vapour 
formation is greatly diminished, while, in addition, there 
is less tendency to leak back. The pump will deliver its 
first gallon, even after an interval of disuse, with much 
greater accuracy than a permanently mounted pump 
connected to a long suction pipe, which may require 
partial refilling or discharge at the hose outlet. In a 
wheeled tank there should be splash plates to reduce the 
liberation of vapour from the contained liquid. 

As regards security against short measure the pump 
system does not appear to be much more satisfactory 
than the tins, and many complaints have been heard 
on this account. Recently the weights and measures 
officials of the National Bureau of Standards investigated 
the matter. 

The tolerances for petrol measuring pumps adopted by 
the Bureau are 1 cubic inch in deficiency, and 2 cubic inches 
in excess. With the standard United States gallon 
containing 231 cubic inches, this allows a margin of error 
of approximately 1 and 2 per cent. respectively. Of 
79 measuring systems of various types selected at random 
and tested in different cities, 55, or 70 per cent., showed 
errors in excess of the tolerances allowed. Of these 
errors, 80 per cent. were in favour of the seller. There was 
found but a single city in the entire State of Illinois im 
which the work of inspection and testing was adequately 
done. In one place, of 22 measuring pumps tested and 
passed by the local sealer, only four were found by the 
Bureau of Standards’ inspector within the tolerances 
allowed. Individual pumps were found having maximum 
errors of 18, 16 and 14 per cent. respectively, all in 
deficiency. On the important touring roads west of 
Chicage, where petrol supply stations were patronised by 
thousands of motorists, extremely bad conditions prevailed, 
with no restriction whatsoever on the dealers, and decidedly 
short measure in many cases. 
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THE POWER FORGING OF CHAIN CABLES.* 


By Naval-Constructor FREDERIC G, COBURN, United States 
Navy. 

THERE has been developed, during the last two years, 
at the United States Navy Yard, Boston, Massachusetts, 
a power-forging process for the manufacture of chain 
eables, which has been highly successful, and on account 
of its suecess and of the possibilities at present in views 
this paper has been prepared for the information of the 
members of this Society. It will be remembered that a 
paper on chain cables was read before this Society in 
December, 1913, by Assistant Naval-Constructor J. E. 
Otterson, United States Navy, his paper being a historical 
review of the manufacture of chain cables by hand, and a 
statement of the efforts made up to that date to produce 


chain by a power process, Those who are interested | hand-welders, in a large power shears; bending up the | 





| 
| 
| 
| 
| 
| 
| 
| 


hand-made welds are not complete, not uniform, and not | 
reliable. 
As stated above, the need of a power-forging process 
had been foreseen at the Boston Navy Yard. Naval- 
Constructor E. F. Eggert, United States Navy, had some 
years ago prevailed upon the master shipsmith, Mr. 
William Paul, to attempt the development, with the results 
given in Assistant Naval-Constructor Otterson’s paper. 
The first attempt was made with a Bradley helve hammer, 
because that hammer hits a rapid, elastic blow, which 
appeared to simulate the blows of the hand sledge. 


this being recommended with a view to stiffening and 
strengthening it. ‘The opposite kind of treatment, 
however, was that which was found to be successful. 
The reason is that the severe hammering applied to the 
link by the steam hammer stiffens it in the welded quarter, 
and a partial annealing is required to soften if enough 
to make the quarters deform under the shearing stress 
which obtains there. This permits the total stress to 
run up until a fracture can be obtained by a combination 
of shear and tension, ‘The practice now is to give the 
chain an air quench from a temperature slightly above 





That method was found impracticable, and resort 
was then had to ordinary steam hammers. All the 
experiments had been made on the 3in. size, and 
at the time referred to there were available the dies that 
had been made for the purpose. Briefly, the process 
consisted of shearing the bolt to length as usual for the 





Figs. 7 to 1I—SHOWING DEFECTS IN HAND-WELDED CHAINS 


are referred to Assistant SNaval-Constructor Otterson’s 
paper for a discussion of the relative merits of side and 
end-welded chain, the function of the stud, breaking and 
proof stresses, &c. This paper will deal with the progress 
of the yard in power forging since the necessity for its 
development arose. 

No great mechanical difficulty was experienced in the 
manufacture of chain by hand until diameters as great 
as 2jin. were reached. Even that size was fairly well 
handled; but when the 3in. cables were taken up, serious 
difficulties were encountered on account of the size of 


the metal, the mechanical difficulties involved, and the | 


very hard labour required of the chainmakers’ helpers. 
It was not only difficult to get chainmakers to make good 
chain ; it was exceedingly difficult to get them to attain 


a satisfactorily high rate of production and regularity of | 


attendance. 
When the Panama Canal Commission went into the 


market for the guard chains for the Panama Canal, | 


which were 3in. in diameter, the Boston Navy Yard 


end of the bolt in a 6in. Ajax upsetting machine ; putting 
on the scarf in*a 2500 Ib. steam drop hammer ; bending 
the link by hand around a mandril; welding the link 
under a 350 Ib. 
and then, in another heat, finishing the link under dies 
fitted to a 3000 lb. double-frame forging hammer ; 
trimming off the *‘ flash ** by hand. 

While this process made chain that looked good, it 
would not meet the breaking stress requirements. 


Heat. TREATMENT THE SOLUTION. 


When the matter was taken up in July, 1914, this was the 
status. It was found, however, that no very considerable 


amount of chain had been made by this process ; so the | 


master shipsmith was instructed to set up his dies and 
start out as if to make chain, with the idea that possibly a 
little practice might bring the quality of the chain up to 
requirements. This was done. 


| still helow requirements, the fracture in every case oceur- 


was the only plant that could reasonably approach the | 


requirements of the Commission. 


A great part of these | 


cables was made with open links—that is, without studs | 


—and hence was inherently weaker than stud chain, and 
as the welds were not well made, the ultimate breaking 
stresses obtained were low. Whereas 525,000 Ib. ultimate 


breaking strength was required for stud link chain, and | 


desired for 3in. open link chain, it was found necessary 


to reduce the requirement to 500,000 Ib., and subse- | 


quently to 450,000 Ib. Private chainmakers were given 
contracts. Their chain was not so good as that made 
by the hand welders at the Boston Navy Yard. It lacked 
the uniformity in shape and size of link, and was not so 
well welded. In the photographs of Panama chain test 
triplets, to which reference is now invited, it will be seen 
low irregular in shape the hand-welded links were, how 
they were reduced in diameter next to the weld, and how 


obviously inferior they are to the power-welded links. | 


Yet they were submitted as test triplets by a private 
manufacturer. The hand-welded triplet, Fig. 9, failed 


a& 364,000 Jb.; Fig. 11, at 390,000 Ib.; but the power- | 


welded triplet, Fig. 13, went to 532,000 lb. before failure. 
One power-welded triplet went to 586,000 lb. without 
breaking, and was then removed from the machine for 
exhibition—Figs. 7 to 13 inelusive. 


DEFICTENCTES OF HAND-WELDED CHAIN. 


hand-made welds 
the testing-pit. 


The causes of the inferiority of 
beeame apparent after experience in 


The helpers cannot hit hard enough with their sledges to | 


drive the two scarfs together. 
not smooth, because they are formed by peening. Pockets 
are thus formed, which retain slag, and the hammering 
does not work out this slag. Thus the weld is incom 
plete. Sometimes a pocket as big as a half-dollar is 
found, occasionally open to the sea by a small crevice. 
Fractures have been produced in proofing old chain, 
which showed that not over 10 per cent. of the surfaces 
was welded. Only the strength due to form, assisted by 
the tacking together of the scarfs, had held those links 
intact in service. In the large chain it was impossible 
to finish the inside of the link at the welded end, thus 
leaving a hollow and reducing the sectional area. 


wasting of the material, in thé fire, just back of the weld. 


There is no way to make this up, except to increase— | treatment 


The welding surfaces are | 





single-frame steam-forging hammer ; | 


However, the breaks were | 


the upper critical point. é 

The hand-welders had not been successful with the 
open link chain. The breaking stress requirement for 
the stud link chain was 500,000 Ib. The open-link chain 
| required for the Panama Canal could not be brought up 
to that standard, and the inspector had been accustomed 
to pass chain that broke as high as 450,000 Ib.;~ bus it 
| was shortly found that by the power-forging process, with 
| heat treatment, the open-link chain could be made to 
stand stresses as high as 550,000 and 560,000 Ib. 
| The experiments being thus successful, authority was 
given by the Panama Canal Commission, July 30th, 1914, 
and the Navy Department, Bureau of Construction and 
Repair, July 31st, 1914, to proceed with the power-forging 
process of manufacturing chain. 

The equipment in use was, of course, more or less 
improvised ; and during the past two years there has 
been a constant, almost daily, development in the equip- 
ment and its use. New hammers, especially designed 
for this service, have been purchased, and have proved 
highly satisfactory in service. The methods of heat 
treatment have been vastly improved. Standard thermo- 
couples have been mannfactured and installed ; potentio- 
| meters purchased, to use instead of galvanometers ; and 
| the use of the equipment studied, with the result that in the 
large, car-bottom, over-fired, chain-annealing furnace, 
where finished chain is treated, nine thermocouples are 
installed, and it is found practicable to keep the temper 
ature variation, between different parts of the furnace 
chambers, within 10 deg. Cent. 


Now ON MANUFACTURING BASIs. 





| During the fiscal yéar ending June 30th, 1916, there 
| were manufactured at the Boston Navy Yard practically 
| nine miles of chain, of diameters 2}in. to 3jin., inclusive. 

No better confirmation of the statement that the problem 
| has been solved can be asked for. ‘Tne cost of 3}in. chain, 
| for example, has been practically 6.00 dois. per foot, 
| or 0.06 dol. per lb. Even this cost is considered high, 
| because the process is not yet wholly beyond the experi- 
| mental stage ; that is tosay, that.a very great improvement 
| will be made, probably in the near future, in the methods 
of bending the link, in trimming the link after welding, 
| and in other directions, so that the cost will shortly recede 

to a considerable extent. Even if the cost were greater 

for properly made and welded chain, it would be offset 
| by the gain in amount and regularity of production and 

in quality. Taking the case of 3}in. chain, for example ; 

when the 3}in. iron for the Pennsylvania cables was first 
| delivered to the Boston Yard—those being the first 3}in. 
| eables made—two chainmakers’ gangs were assigned the 
job of making a test triplet each. Each gang took a whole 
day to make its triplet, and laid off the next day, claiming 
that they had worked so hard that they were incapacitated 
| and required a day's rest. It was stated that a production 
| of three links in two days for one gang would be about the 
| best that could be expected of hand-welders. At that 
| rate it would take a single gang seven years to make the 
cables for a battleship of the «* Pennsylvania ” class. The 


| 





Figs. 12 to 15—POWER-WELDED TRIPLETS 


ring in the welded quarter of the link and showing rather 
coarse granular structure. 

At a loss to explain the matter, since the welds seemed 
to be good, and the hammering on the link appeared to 
make a better link than a hand-welder could make, 
consideration was given to the possible benefits of heat 
treatment. It was found then that there was no literature 
on the heat treatment of wrought iron. The iron in use 


| had a carbon content of about 0.10 per cent., which is not 


: ; s ie | much below that of dead soft steel ; but again, no literature 
Another serious defect in the hand-welded chain is the | 


uniformly—the diameter of the metal in order to have the | 


full diameter in this quarter. In the power-forged link, 
however, the metal is upset slightly, before scarfing, 
completely avoiding this deficiency. To sum up, the 





*Paper read before the American Society of Naval Architects and 
Marine Engineers. 


on the heat treatment of low carbon steel could be found. 
Nor was the shop equipped for accurate experimental heat 
However, a way was found to heat treat 
one or two test triplets, and it was found that, even though 
the carbon content was so low, the iron was very responsive, 
and that heat treatment made good chain. 


It had been suggested by one or two experts who had 


been consulted that the chain be quenched from a tem- | 


perature above the critical point, and, if possible, vibrated, 





| present production is at the rate of twenty links per 
| welding gang per day, every day. Were the hand-welding 
process still in vogue at the Charlestown Navy Yard, a 
| shop of approximately four times the area at present 
engaged in chainmaking would be required in order to 
equal the rate of production now obtained. This estimate 
is in proportion to the difference in production, which takes 
into account the difference in space requirements for the 
hand-welders and the power-welders. Figs. 8, 9 give 
two views of a test triplet of 3jin. stud chain. The 
required ultimate strength is 612,000 Ib., which is uni- 
formly exceeded. 

When the 3in. open-link chain for the Panama Canal 
was being manufactured, the cost per link, direct labour, 
ran about 1.37 dols. by hand, and about 1.20 dols. by 
power. The job was wound up so quickly that there was 
no time to bring about cost reductions ; but on 3in. stud- 
link chain made for the Commission, the figure of 0.86 dol. 
was abtained. This was subsequently still further reduced. 
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A brief description of the process follows, illustrated by 
photographs of the machines and their operations. 


SHEARING THE Bout. 


The first operation is that of shearing the bar iron into 
lengths, or bolts, ono bolt for each link, Fig. 1, page 200. 
[hese bolts, after shearing, are put in steel baskets, 
50 that they can be transported by crane. ‘The bar iron 
itself, when delivered into the shop, is placed on skids 
at the height of the bottom of the shear blade, so as to 
reduce the labour involved in cutting it up. Where five 
or six men were formerly employed to hold up the bolt 
while one operated the shear, one now does all the work ; 


Fig. 16—FIRST WELDING OPERATION ON DOLLY DIES 


and instead of having to truck the bolts two or three at 
a time to the upsetting machine, they are now carried 
in these baskets a ton or more at a time by the overhead 
electric travelling crane. 

SCARFING THE ForGED Bott. 

‘The next process is that of upsetting and scarfing. ‘Two 
special furnaces were built for this process, and so installed 
as to put a furnace, an upsetting machine, and a drop 
hammer practically in the arc of a circle. It was intended 
to have the trimming press for the scarfing operation 
in this circle, but it was impossible to do so without making 
extensive alterations, which up to the present time have 
not been practicable. 

The furnace is charged with from six to twelve bolts, 
depending upen their diameter. When heated for a 
length of about Ift., the bolt is placed in the upsetting 
machine ; when the treadle is depressed the cheek-blocks 
come up and hold the shank of the bolt, and then the header 
comes up and upsets it. The appearance of the bolt 
is then as indicated in Fig. 2, page 200. 

In the same heat the bolt is taken directly from the up- 
setting machine to the 2500 Jb. steam drop hammer, 
where the scarf is put on it. The appearance of the bolt 
after this operation is shown in Fig. 3, page 200, immedi 
ately after which it is taken to the trimming press and 
the flash from the drop forging removed. ‘The other end 
of the bolt is then put in the furnace, with the view of 
scarting it in the same way as the first end was scarfed. 

Benping THE Bour. 

Che searfed bolt is then placed in a basket similar to 
the one in which the bolts were brought to the drop-forge 
plant, and the basket when filled is carried by the overhead 
crane to the link bending plane. Th's plan: consists 
of a 100-ton hydraulic forging press. The press has three 
capacities—40 tons, 60 tons, and 100 tons. Ordinarily 
only the 40-ton cylinder is used. ‘The process of bending 
the link is illustrated in Figs. 4, 5, page 200. The press 
is of the bulldozer type, so commonly seen in railroad 
forging shops, and was purchased with a view to using 
it for bending links and other hydraulic forging purposes. 

‘The mechanism for bending the link was designed and 
developed at this yard. It is mounted on a sole piece, 
which is bolted to the bed of the press. It consists of a 
stationary mandril of the size and shape of the inside of 
the bent link. The bolt is clamped into the press with 
one of the scarfed ends fitting one end of the mandril 
snugly, as shown in Fig. 4, page 200. When tie press 
comes forward, the small wheel shown im the figure as 
nearly touching the link simply wipes the bolt around the 
mandril, leaving it in the position shown in Fig. 5, page 200. 
This small wheel is on an arbor which is attached to a 
toothed wheel revolving about the geometrical centre of 
the mandril. This toothed wheel is rotated by a sector, 
which rotates about an arbor fixed to the sole piece of 
the mechanism, being pushed and pulled by a link secured 
to its end and to the head of the press. As soon as the 


suitable crane was one of the knottiest problems, peculiarly 
enough, that had to be solved. 

The new link having been[threaded in, the crane is 
swung over to the large hammer. Here it should be said 
that each welding plant consists of two hammers, and 
the plant in the photograph, which was the first plant 
used at this yard, consists of a 3000 lb. double-frame 


| steam forging hammer, and a 350 Ib. single-frame steam- 





chain link has been wiped around the mandril, the scarfs | 


are pried apart by a man with a crowbar. 


WELDING THE LINK. 


The description of the process of welding the link begins 
at the completion of a link in the chain. Immediately 


forging hammer, both hammers being operated, however, 
by compressed air. ‘The 3000 lb. hammer is fitted with 
dies similar to drop-forging dies, in which there is an 
impression of the shape of the link. It should be noted 
that this is not the shape of the completed link ; its shape 


has to be such that when the link is stretched to proof 
stress in the testing pit it will take the shape specified on 
the standard plan. 

It is to these dies that the threaded link is brought, 
and the link, which has been spread apart at the hydraulic 
press enough to permit of threading it, is closed down. 
The crane is then swung over until it plumbs the fire, 
and the link is lowered into the fire for the first welding 
heat. 

The oil forge used is of the ordinary type, except that 
it has an unusually large area of flame duct and combustion 
chamber, in order to reduce as much as possible the 
velocity of the gases, as it was found early in the develop- 
ment of the process that small areas with high velocities 
caused localised heating and serious wasting of stock. 

The mechanic watches the link, and feels it occasionally 
with a pricker, and when hot enough, the members of the 
gang go to their stations. One man is stationed to 





is put in the dies of the 3000 Ib. hammer and struck 
several times on both sides. This forms the link perfectly 
and completes the welding, being especially valuable in 
making the tips of the scarfs stick. Fig. 17 illustrates 
the link after this second welding operation. 


TRIMMING. 

This welding process leaves a flash, both on the inside 
and outside of the link, and this flash is cut off by the use 
of a hot chisel struck by two of the helpers in the gang. 

SETTING THE Strup. 
The operation of setting the stud is such @ simple one 





Fig. 17—SECOND WELDING OPERATION, TEMPORARY PLANT 


that it scarcely needs deseription. The link is swung 
over to the 3000 lb. hammer, is put between the dies, 
standing on its side, the stud is gripped in a pair of tongs 
and held while the hammer pushes the link together 
enough to grab the stud. 

THe New WELDING PLANTs. 

The plant illustrated in the above mentioned figures is 
the one on which. the process was developed. It is still 
being kept at work, manufacturing 3}in. chain. 

Each of the new plants consists of one double-frame 
1800 Ib. steam-drop hammer, to take the place of the 
3000 Ib. hammer illustrated in the figures, and on each 
side of this hammer is a 250 Ib. single frame forging hammer, 
one being left-handed, the other right-handed. The dies 
under the 250 Ib. hammers are similar to those shown on 
the 350 lb. hammer, The dies under the 1800 lb. hammer 


























Fig. 18--NEW DOUBLE WELDING PLANT 


operate the hammers. As only one hammer need be 
operated at one time, one hammer runner is sufficient. 
One man operates the hoist and swings the crane. The 
mechanic and his principal helper grab the link with a 
special pair of tongs, and the fifth member of the gang 
tends the fire, helps with the chain under the hammer, 
helps swing the crane, and assists in setting the stud. 
When the link comes out of the fire it is swung over 
to the 350 Ib. hammer, which is fitted with special dies 
with horns on them, these being called ‘dolly dies.” 


| Under this small hammer the scarf is thoroughly hammered 


thereafter a helper brings a link from a pre-heating furnace | 
—that is, a furnace in which the scarfed and bent link has | 


been brought to a bright red heat—and threads it into 
the last link made, as indicated in Fig. 6, page 200. 


The chain being made is carried on a Jow jib crane with | 


a trough running from the end of the jib to a point on the 
mast about 4ft. from the ground. This crane is very 
easy. to slew, and handles the chain in a very satisfactory 


| welded, but is not in perfect shape. 


| die after this welding process. 


in such a way as to work out the slag from between the 
welding surfaces, and to make as thorough a weld as 
is possible. Experiments indicate that this is the most 
important process of the welding, although it has also 
been indicated by experiments that it alone does not 
suffice. Fig. 16 shows the link on the beck of the dolly 
It is then very thoroughly 
It is, therefore, 


manner indeed. The matter of the development of a | swung back into the fire, and when again at welding heat 


are like those shown for the 3000 lb. hammer, being 
fitted with impressions on both sides. Thus the arrange- 
ment is such that one gang may work on one side of the 
1800 lb. hammer and another gang on the other side, 
each having its own crane, fire, and 250 lb. hammer, 
and dividing the cost of the 1800 lb. hammer between 
them. One of these plants is illustrated in Fig. 18. 

THIS DEVELOPMEN'. 


Evonomic IMPLICATIONS OF 


It is interesting to note the significance of this power- 
forging process of making chain, as it is an excellent 
illustration of the division of labour which always results 
in the application of power for operation. Where one 
gang is performed the operations of scarfing, bending, 
welding, finishing, &c., it -was impossible to substitute 
a machine for the gang. But when the process was divided 
into its integral parts, then it was found that each little 
part was a simple one, to be done over and over again, 





and lending itself to the application of power. It has 
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also this significance—that where the hand-welding process 
required a high-grade mechanic on each operation, this 
process required a high-grade mechanic on only one 
operation—that of welding—the other operations are 
so simple that a helper can be used, the helper being care- 
fully taught the particular part of the process that he will 
have to perform. For example, the shearing of the bar 
is done by a helper; also, the bending of the links is 
done by helpers; the upsetting and scarfing operations 
are performed by fourth-class mechanics who were helpers 
and who have been trained to do this particular work. 
They were rated from helpers because the work is some- 
what above that which would be normally expected 


of a helper. 
DEVELOPMENT OF EQUIPMENT AND MEN NECESSARY. 


The 3000 lb. forging hammer and the 350 Ib. forging 
hammer shown as used in the manufacture of 3}in. chain 
were standard forge-shop equipment ; but their limitations 
were discovered at an early date. The welding process 
required a self-contained hammer, in order that the dies 
may always be in alignment. The standard types of 
drop hammers are not satisfactory, because there is not 
sufficient width between the legs. It was, therefore, 
necessary to obtain special drop hammers, made up with 
the frame of a forging hammer, the cylinder and top tie 
plé&te of the drop hammer, end a special anvil like that of 
a drop hammer, only wider and lighter. The falling weight 
was made as small as practicable for a machine of the 
size required. The special drop hemmer,:used for the 
second process of welding, is shown in the final figure of 
the series. The small hammer is a 250 lb. forging hammer, 
with @ speciel frame, giving unusual height and clearance 
between the centre of the piston-rod and the inside of the 
freme. For this, also, the falling weight was made as 
small as practicable. Similarly, the cranes used to handle 
the chain were especially designed. It is not only neces- 
sary to handle the link when it is being welded ; the chain 
already made must be taken care of. The duty required 
of the air hoists on these cranes is very exacting. 

All the experimental work was done with cast iron 
dies, because cast iron dies are cheap and could be readily 
made from moulds of the shapes desired to be forged, 
and as experimental work went along new and improved 
dies could be furnished promptly, the success of this work 
being due to the ingenuity of the master shipsmith, 
Mr. Paul. All the early dies, of course, were made by 
“rule of thumb,” and by a process of trial and error. 
There was a continual process of trying and fixing dies 
going on, and the development was necessarily delayed 
by broken cast iron dies, &c. As the art progressed, 
it was taken out of the “rule of thumb” class and put 
on an engineering basis, for which the credit goes to 
Mr. W. B. Bradford, in charge of the plant draughting. 

Steel dies were then put in service. Experimental 
comparison was made of cut dies versus cast steel dies, 
in which contest the latter won, being cheaper and lasting 
quite as well. At the time this paper was written a pair 
of cast steel dies had been in service twenty-four hours 
per day for almost every working day over a period of 
eleven months, and they are still in good condition. 

When the design of the dies was put on an engineering 
basis the work was greatly simplified. At present, 
if a new size of chain is to be made, the dies are all designed 
in the drawing-office, the designs sent to the pattern shop, 
patterns made, the dies cast and machined, and when put 
in the hammers produce chain which meets test require- 
ments. In the early part of July, 1916, the Bureau of 
Construction and Repair inquired whether 3}in. chain 
cable could be made if required for the new capital ships, 
and the yard was able to reply by return mail that this 
large cable could be made without difficulty. 

The development of equipment—hammers, dies, &c.— 
was no less difficult than the development of skilled help. 
As the process was begun at a time when the chainmakers 
were on strike, the services of shipsmiths and blacksmiths 
were requisitioned, on account of their knowledge of the 
use of hammers. The extraordinary shortage of skilled 
labour, brought about by the business conditions in the 
country during the time when this process was being 
developed, made it necessary to use all obtainable ship- 
smiths on regular shipsmithing work, and it early became 
necessary to make mechanics out of unskilled material. 
The scarfing process required drop forgers. It has been 
found to be no great task to make a good enough drop 
forger out of any reasonably intelligent helper; it has 
also been found that men could be graduated from this 
work to regular drop forging work without difficulty, and 
some eight or ten skilled drop forgers were thus developed 
to make the studs required for the chain. In a similar 
manner helpers were trained to the other operations of 
the process, until at present the skilled mechanics are 
all recruited from the force of helpers. There are always 
a number of helpers anxious to learn the business, and 
the practice is made of keeping one or two on hand, ready 
to step to the fire in case of defection of any regular 
operator. This has been one of the great advantages, 
from an operating viewpoint, of the new process. 








MEMORIAL TO THE LATE PRroressor Sitvanus P. THompson.— 
The , Finsbury College Old Students’ Association, some time 
ago, appointed a small Committee, consisting of Dr. M. O. 
Forster, F.R.S., Mr. W. M. Mordey, Mr. W. J. Tennant, and 
Mr. John E. Raworth, President of the Asscciation, with Mr. 
E. W. Moss as Secretary, to arrange for a memorial to the late 
Professor Silvanus P. Thompson. * Another committee has also 
been formed amongst certain friends of Dr. Thompson and 
representatives of the scientific societies with which he was 
connected, to purchase the very valuable scientific library which 
he had collected. It is proposed to present the library, which 
is one of the best of its kind in existence, to the Institution of 
Electrical Engineers, to be accessible to the public on the same 
conditions as the Ronald’s Library. The Committee of the 
Fin: bury Old Students’ Association hopes to raise a sum of not less 
than £2650, and it proposes to divide the subscriptions sent to it 
int» two parts—one of these parts to be appropriated to the 
establishment of a suitable memorial to be placed in the City 
and Guilds Technical College, Finsbury, with which Dr. 
Thcmpson was so long connected, and the other to form a 
contribution from the Finsbury Old Students’ Association to 
the Library Fund. It is requested that subscriptions shall be 


sent to Mr. Jchn E. Raworth, 28, Broadway, Queen Anne's- 
chambers, Westminster, S.W, 





BRITISH RAILWAYS IN 1916. 
No. IL.* 


THE SMALLER COMPANIES. 


CAMBRIAN. 


THE receipts were £389,444, the expenditure £250,558, 
and the net receipts £138,885, as compared with £138,635. 
Miscellaneous receipts were £8903, as against £8102, the 
increase being principally due to £600 more from rents, 
and £570 from general interest. The fixed charges were 
paid as a year ago, £7000 were placed to general reserve, as 
against £10,000 and £5524 carried forward, as against 
£5238. Capital account was credited by £1100 for 
rolling stock, and £50 for land, there being no capital 
expended. 

In the general balance sheet we Hotice £50,500 invested 
in Treasury Bills, as compared with £30,000; stock of 
stores and materials £36,121, as against £31,336 ; reserves 
for renewals of way, works, rolling stock, &c., including 
deferred maintenance‘ £33,603, as against £24,040, and 
general reserve £23,898, as against £16,899. 


CLEATOR AND WORKINGTON. 


The receipts were £57,057, the expenditure £32,772, 
and the net receipts £24,285, as against £24,594. The 
sum of £975 was carried forward, as against £860, and 
the same rates of dividend were paid asa year ago. 
The only capital item is a credit of £1514 for lines open for 
traffic. The cash at bankers and on hand was £6042, 
as compared with £3779, the stock of stores and material 
£4713, as against £5936, and the railway depreciation 
fund, including deferred maintenance, £9670, as against 
£3922. 

CoLNE VALLEY AND HALSTEAD. 


The receipts were £20,744, the expenditure £18,586, and 
the net receipts £2158, as compared with £2649. In 
addition to this decrease in receipts—due to an increase of 
£1100 in the expenditure—rents fell from £579 to £336. 
The sum of £150 had to be taken from reserves, and then, 
after paying the fixed charges, the balance carried forward 
was £121, as against £669 a year ago. 

There was no capital expenditure during the year. The 
general reserve fund stands at £1645, and the suspense 
account at £1793 


FURNESS. 


Receipts were £774,040, expenditure £513,005, and 
net receipts £261,035, as against £260,180. Miscellaneous 
receipts were £15,975, as compared with £19,174, this 
decrease being principally due to £4601 having been 
received in 1915 for the hire of a tug. Nothing was 
placed to reserve, but the balance carried forward was 
£13,776, as against £12,264, and 2} per cent. was paid 
on the consolidated ordinary stock as against 2 per cent. 
in 1915. 

After giving credit of £925 for lines jointly owned, and 
£4857 for docks, harbours, wharves, &c., there is a total 
capital expenditure of £4741, included in which is £7460 
for lines open for traffic, £1840 for rolling stock, and 
£1179 for plant and machinery. 

In the general balance sheet there appear : cash £56,344, 
as against £92,020, investment in Treasury Bills £40,000— 
@ new entry—stock of stores £104,479, as against £67,687 ; 
outstanding traffic accounts due £62,820, accounts 
payable £85,761; depreciation funds: railway, arrears 
of maintenance £32,346, against nothing a year ago ; 
steamboats £43,882 against £39,381, and general reserves 
£10,000. 


Hutt AND BARNSLEY. 


The receipts were £934,483, the expenditure £531,298, 
and the net receipts £403,184, as against £331,781. 
Miscellaneous receipts were the same—£2777—as a year 
ago. The sum of £25,000 was placed to reserve, as 
compared with nothing a year ago; £16,836 was carried 
forward as against £8740, and 3 per cent. dividend on 
the consolidated stock was paid as compared with 2 per 
cent. a year ago. This increase is due to payment by the 
Government of interest on capital brought into use since 
1912. A portion only of this interest is as yet available. 

The capital expenditure was £96,825, of which £10,369 
went on lines open for traffic, £31,750 on lines jointly 
owned, £2464 on plant and machinery, and £52,648 on 
docks, harbours, and wharves. 

Among the items in the general balance sheet are 
cash £54,827, stock of stores and materials £101,591, 
accounts receivable £119,308, as against £23,984; depre- 
ciation funds: railway £169,158, as against £112,034, 
docks £41,812, and general reserve £94,792. 


MARYPORT AND CARLISLE. 


The receipts were £135,100, the expenditure £83,831, 
and the net receipts, £51,269 as compared with £49,374. 
The miscellaneous receipts were £637 as against £739, 
there being a decrease of £50 in rents and of £50 ir. “‘ other 
rents.” The sum of £5000 was put to reserve for renewals 
of permanent way, as against £4000 and £3500 for rolling 
stock renewals as compared with £2500. The same rates 
of dividend were paid as a year ago, and £2391 carried 
forward as against £2294. There was no capital 
expenditure. 

In the general balance sheet there appear :—Cash, 
£9518 as against £955; stock of stores and materials, 
£13,336; railway depreciation fund, £15,361 as against 
£8836 ; and general reserve, £5000, the same as a year ago. 


MIDLAND AND SOUTH-WESTERN JUNCTION. 


The receipts were £156,500, the expenditure £129,724, 
and the net receipts £26,776, as against £27,705. The 
sum of £24,488 went in fixed charges. £3439 were paid 
to the Midland Railway Company on account of interest 
on loan, as compared with £4711 a year ago, and £343 
were carried forward, being the same amount as a year 








* No. I. appeared February 23rd, 





ago. On capital expenditure the sum of £6500 went on 
lines open for traffic. In the general balance sheet the 
cash at bankers is shown as £27,264, as against £16,012, 
and the stock of stores at £15,761. The railway renewal 
account is £30,146, as against £19,994, and the loan from 
the Midland Railway Company £244,000, as against 
£237,500. There is a note to the effect that £73,002 2s. 4d. 
werr due to the Midland Company for interest accrued to 
December 31st, 1916, which was payable out of future 
profits when available. 
Norra Lonpon. 

The receipts were £496,122, the expenditure £355,330, 
and the net receipts £140,791, as against £141,149. 
Miscellaneous receipts were £38,127, as compared with 
£37,427, the increase- being due to £400 more from “ other 
rents,” £20 more from transfer fees, and £250 more from 
general interest. The sum of £5000, as a year ago, was 
placed to reserve, £10,302 was carried forward as against 
£8137, and the rates of dividend paid a year ago were 
maintained. After credit of £190 for rolling stock and 
£1308 for land not used in connection with railway working, 
the capital expenditure for the year was £23,254, of which 
£13,071 was on lines opened for traffic, and £11,579 for 
electric power stations. 

In the general balance sheet there appear : Investment 
in Government securities £150,000, as against £97,507. 
Railway depreciation fund £177,111, as against £132,770, 
and géneral reserve £110,000, as compared with £105,000. 


NortH STAFFORDSHIRE. 


The receipts were £1,227,759, the expenditure £801,727, 
and the net receipts £426,032, as against £423,707. 
Miscellaneous receipts were £14,059, as compared with 
£12,403, there being an increase of £480 from rents o! 
houses, of £400 from “ other rents,” and of £1800 from 
general interest, but rent from hotels was only £340, as 
compared with £1351. The sum of £15,000 was placed 
to reserves, as against £10,000, the balance carried forward 
was £16,937, as against £15,331, and the same rates of 
dividend were paid as a year ago. Except for £2256 on 
the limestone quarry there was no capital expenditure. 

In the general balance sheet appear: cash £243,246 ; 
stock of stores and material £176,488, as against £133, 154 A 
outstanding traffic accounts £124,882, due to savings 
bank £90,331; railway depreciation fund, including 
arrears of maintenance £76,059, against £17,454, and 
general reserve £26,000, as compared with £16,000. 


STRATFORD-ON-AVON AND MIDLAND JUNCTION. 


The receipts were £54,053, the expenditure £42,099 and 
the net receipts £11,953, as compared with £12,044. 
Miscellaneous receipts were £585, as against £491, which 
increase was principally due to general interest being 
£125 as against £39. A dividend of 1} per cent. was paid 
as a year ago, and £350 was carried forward, as compared 
with £574. 

The capital expenditure was £495—no details being 
given—the cash in hand was £4798, Treasury Bills £4000, 
and stock of stores and materials £7899. The railway 
depreciations fund is £3100, and the general reserve £640, 
both as a year ago. 








COPPERMILL BRIDGE AT WRAYSBURY. 
By R. N. STROYER, M. Copenhagen Inst. C.E. 


AN interesting example of a statically indeterminate 
ferro-concrete structure is furnished by the three-span 
arch bridge over the river Colne at Wraysbury, a view of 
which is given on page 207. The advantage of ferro-concrete 
as a homogeneous material is most pronounced in con- 
tinuous or indeterminate structures, where the strength 
of adjoining members is taken into consideration in 
determining the necessary scantlings of any particular 
member. The small extra trouble in calculating a mani- 
fold statically indeterminate system is more than com- 
pensated for by the saving in material, and the more 
exact distribution of reinforcing material which such a 
calculation enables the designer to effect. 

The ordinary fixed end arch is threefold statically 
indeterminate, and, generally speaking, requires very 
heavy and massive abutments in order to provide the 
fixity at the haunches. If the abutments are not suffi- 
ciently immovable and rigid the assumption of fixity falls 
through, and it is in most cases impossible to take into 
consideration in the calculation the effect of any slight 
movement of the abutments, as this is mostly unknown. 
If, on the other hand, the haunches of an arch are fixed 
in abutments that are not immovable, but the deforma- 
tions of which can be calculated, then those deformations 
or deflections of the abutment can be taken into considera- 
tion, and enter into the calculation as known quantities, 
the effect of which can be catered for as with ordinary 
external forces. 

In the present example the writer designed the two 
smaller arches as stiff frames forming the abutments for 
the large arch, and their deflection under the load from the 
large arch can be calculated and taken into account. As 
will be seen from Fig. 1 the piers are connected at the 
bottom by a slab, the function of which is mainly to 
distribute the load on the ground. As the middle arch is 
very flat, and exerts a considerable thrust, which is not 
counterbalanced to any great extent by the thrust from 
the small arches, a very heavy pier and abutment would 
be necessary in mid-stream. It being desired to keep as 
much waterway as ible, a design with narrow piers 
was favoured, with the result shown in Fig. 1. The small 
arch frame forms a very large but not immovable abut- 
ment. On the assumption that the four piers are fixed at 
the bottom—an assumption which most closely represents 
the actual state of affairs—the structure has to be designed 
as ninefold statically indeterminate—Fig. 2. 

The equations for determining the nine unknown 
quantities can be found by applying the principle of least 
work, or by the elastic deformation theory. According 
to the former principle, the nine equations expressing 
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minimum of work with regard to the nine unknown 
M,R,T, — M,R,T, —- M,R,T, are—see Fig. 2— 
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where the general expression for the work is 


w= _! peas a fr ae. 
aE/ I 2E/ A 


the integration being extended over all the members of the 
In this expression M is the bending moment, 


structure. 








mum thrusts and bending moments were found, allowance 


being also made for stresses due to a variation in tempera- | 


ture of + 20 deg. 

The two piers connected by the friction slab were built 
inside cofferdams up to water level, and thence in the 
usual way ; the footpath is formed as a cantilever from the 
parapet walls. All the centring used was planed, so that 
no surface treating afterwards was necessary. 

After completion the bridge was tested by passing three 
steam rollers abreast over it, and the maximum deflection 
for this load as a point load in the middle of the large arch 
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Cross Sections 








greater help towards victory, not only in the manufacture 
of cars, but of many other things in which the best and 
finest work is needed. No other industry had put better 
brains or more energy and enthusiasm into its work. 
Speaking of the developments made by their own firm 
he said they had been handicapped in the past by lack 
of room for expansion at Openshaw. This had been 
remedied by the acquisition of a new plot of land of about 
50 acres adjoining the London and North-Western Railway 
line between Manchester and Stockport. It had good 
railway facilities, was convenient for labour, and was 
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N the thrust normal to the section, E the elasticity module, 
I the inertia moment, and A the area of the section. 

‘* The most important sections to be considered are the 
haunches and the crowns of the large and the small arches, 
and in order to obtain a clear idea of what is happening 
at these points when the arches are subject to various 
loading, the influence lines for the haunch and the crown 
of the arches were drawn, and the moments and thrusts 
for the worst combinations of loading were determined by 
means of these lines. In Figs. 3-6 the, influence lines for 


the moments and thrusts are shown, the full lines indicat- 
ing the ordinates for the large arch, and the dotted lines 
In this way the maxi- 


the ordinates for the small arch. 
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Thrusts at Crown 
Fig.4. 


was one-tenth of a millimetre, while for the small arches 
no measurable deflection could be noticed. The deflec- 
tions were measured by means of Messrs. Kirkaldy’s 
cathetometer. 








ENGINEERING WORKS EXTENSION IN MAN- 
CHESTER. 

At a meeting of the shareholders in Crossley 
Bros., Limited, held in Manchester last Monday, Sir 
Kenneth Crossley, the chairman, referring to the motor 
trade, said no other industry had given _the country 
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WRAYSBURY—SECTIONS AND INFLUENCE DIAGRAMS 


on the right side of Manchester for sun and fresh air which 
the company will do its best not to pollute. He mentioned 
that the company had secured the services of Mr. Walter J. 
Iden, late chief engineer of the London General Omnibus 
Company. He said that most employers would now 
admit that high wages were no bar to progress—in fact, 
just the reverse—provided only that the workpeople 


| themselves would honestly try to do as much as possible 


during working hours. Then, indeed, all would be 


prosperous, 











— 208 


ENGINEER 


THE 





Marcu 2, 1917 








PROVINCIAL LETTERS. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Steel Trade. 


THE condition of the steel trade is becoming 
acute. Makers inform ordinary trade buyers that they 
are absolutely debarred from executing specifications 
without Class A certificates. Under these circumstances, 
what to do or how to proceed is a difficulty which steel 
consumers find impossible of solution at date, since there 
is quite a cessation of every description of American 
deliveries. Steel bars—rounds—are quoted £16 to £17 


per ton; hoops, £19 to £20; billets—primes—of 3in., 
£17 nominal; defectives, £13 to £14; steel stamping 
s eets, £22; wire rods, £28 to £30; tank and bridge 


plates—controlled price only—t£1l1 10s.; boiler plates— 
control—£1L1 10s.; and joists and sections—control price— 
£12 10s. Against these Government steel plate prices it 
may not be without interest just now to quote tie prices 
of Staffordshire iron plates as rolled by reliable makers. 
The contrast is very remarkable. The figures are :— 
B.B.H. boiler plates, £17 LOs.; best ditto, £18 10s.; 
double best, £19 10s.; and treble best, £20 10s. per ton. 


Staffordshire Finished Iron Depleted Output. 


Many of the principal Staffordshire ironworks 
stall find their resources so entirely engrossed by urgent 
war contracts that t ey are unable to entertain any other 
business. Such ts the demand for bar iron on the primary 
certificates that some of the mill owners have not a single 
export order on their books. Where opportunity offers, 
foreign orders are being looked after wit. careful assiduity, 
but the trade is becoming more circumscribed from 
month to month. 


Market Price Conditions. 


Manufactured iron prices generally are strong. 
A general firming up of gas strip has taken place. The 
minimum quotation of £15 no longer represents the 
position of the market. Where there is urgency to buy, 
£15 10s. is conceded. Hoop iron is taking a rather erratic 
course at £18 to £20. Scrap is becoming scarcer. Heavy 
wrought iron scrap realises £6 10s. and upwards. Stafford. 
shire marked bars at £15 10s., less 24 per cent. discount, 
with £15 12s. 6d. as the Earl of Dudley’s price; John 
Bradley and Co.’s brand, £16 10s.; unmarked bars, 
£13 15s. net at makers’ works—control price—and 
nut and bolt iron, £15 to £15 10s. delivered to consumers’ 
works in the Darlaston and Wednesbury districts. Plain 
black sheets, £19 10s., and painted ditto, £20 10s. To an 
increasing extent these latter continue to be employed 
for many purposes for which galvanised iron was formerly 
employed. 


The Raw Iron Decline. 


Northamptonshire pig iron remains the weak 
spot in the market. The production is obviously in 
excess of the requirements within the usual radius of 
distribution, and underselling has been resorted to, to 
secure the market. Consumers have no difficulty in 

lacing orders for either forge or foundry qualities at a 
shilling below the maxima. Quotations much below this 
level are reported, however. Some sales have been made 
in the North of England and Scotland, as well as in South 
Wales, though not on a sufficiently large scale to restore 
the equilibrium apparently. A fair amount of business 
is passing in Derbyshire irons at maximum rates. At the 
South Staffordshire furnaces a larger output of basic iron 
continues to be called for. The probability of the Govern- 
ment requiring conversion of more furnaces to this 
manufacture was further canvassed. Thus far there has 
been no definite movement. 


Government Maxima Unchanged. 
The Government pig iron maxima are wichanged. 
Maximum prices remain at :—Staffordshire common, 90s.; 
Staffordshire part-mine forge, 95s.; foundry, 97s. 6d.; all- 


mine forge, 115s.; foundry, 120s.; warm-air, forge, 145s.; 
foundry, 155s.; special quality, 167s. 6d.; and cold-blast 
all-mine iron, 182s. 6d. North Staffordshire iron— 
Government maxima are—No. 4 forge, 95s.; foundry 


Midland material is :— 
No. 4 forge, 87s. 6d.; No. 4 foundry, 
90s.; No. 2 foundry, 92s.; No. | 
foundry, 94s.; basic, 97s. 6d. Derbyshire: No. "4 forge, 
90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; 

No. | foundry, 95s. 6d.; basic, 97s. 6d. 


numbers, 97s. 6d.; basic, 97s. 6d. 
Northamptonsjire : 


89s.; No. 3 foundry, 


English Ironworkers’ Wages. 


The annual report of the Midland Iron and Steel 
Wages Board presented prior to its meeting next week, 
states that the rate for puddling from December 4th, 1915, 
to February 5th, 1916, was 12s. 9d. per ton, and 6d. per 
ton bonus for puddlers, and from that period the following 
settlements have been made under the sliding scale :-— 
From February 5th, 1916, to April Ist, 1916, 13s. 6d. per 
ton; from April Ist, 1916, to June 3rd, 1916, 14s. 6d. 
per ton; from June 3rd, 1916, to August 5th, 1916, 
15s. 3d. per ton; from August 5th, 1916, to October 7th, 
1916, 16s. per ton ; from October 7th, 1916, to December 
2nd, 1916, 16s. 3d. per ton; from December 2nd, 1916, to 
February 3rd, 1917, 16s. 9d. per ton. A bonus of 6d. per 
ton was also given throughout this entire period. The 
report adds that on 26th June, 1916, a war bonus of 
ls. per week to youths and of 3s. per week to men, or 
6d. per day, was agreed upon to be given to those who had 
not participated in any advances under the sliding scale 
since the war bonus granted in April, 1915, with the 
provision that in case any advance had been ‘granted in 
the interval it should be considered as part of the present 
bonus. The Midland Board governs wages throughout 


the following districts :—North and South Staffordshire, 
Lancashire, South Yorkshire, South Wales, and Cheshire 
and Derbyshire. and there are sixty-two separate firms 
now controlled by the Board’s operations. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, ‘Thursday. 
Iron, Steel, and Metals. 

THERE is no very special feature in the iron and 
steel markets this week, but the general situation attracts 
a good deal of attention. A certain amount of nervous- 
ness as to the supplies of foreign ores is natural just now ; 
but on the whole a fair amount of confidence is felt in the 
ability of the Navy to keep the submarine menace well 
under control, although there may perhaps be some 
delay in arrivals. It is, of course, mainly the hematite 
market which is concerned in this matter, because we 
have a good supply of ore for ordinary irons in the country, 
and perhaps the remedy for any shortage in this respect 
would be to produce more basic iron, if that be possible. 
The general economic condition of the country comes in 
for a good deal of discussion, in view of the further restric - 
tions of imports, but it is now known that these restrictions 
will not directly affect the iron and steel trades. Of course, 
there will be an indirect effect, because a good many 
businesses will suffer, and must suffer for every interference 
with the freedom of imports, and this will tend to reduce 
internal trade. 


Foundry Iron. 


The steady moderate demand for foundry iron 
continues, and although merchants are-sometimes inclined 
to grumble at the smallness of the orders, yet in the 
aggregats a good quantity of iron is being sold. Of 
course, there is much more work involved in dealing 
with the business in this semi-retail way, and everyone 
will be glad when the old way is_again resumed ; but this 
will probably not occur until some time after the war is 
over. The market will have to settle and accustom 
itself to new conditions before such confidence in the 
stability of prices can be established as would lead to the 
purchase of large blocks of pig iron. ‘The price for Derby- 
shire No. 3 is still 97s. 6d. per ton delivered, and for small 
brands of Staffordshire the same figure is accepted, while 
for others more is asked. ‘The legal maximum for Staf- 
fordshire—viz., 97s. 6d. on trucks—is, however, never 
reached in this market. One hears only occasionally of 
a small lot of Cleveland iron, and never now of any Lin- 
colnshire foundry. The supply of that seems cut off 
completely. The demand for Scotch iron has not been 
very good this week, and business has been mainly in 
small lots, but, of course, at the full maximum price. 
There is, however, no pressure to sell Scotch iron. 


Forge Iron. 


The demand for forge iron does not seem to be 
very great at the moment, or, if it be, the orders do not 
come through merchants here to any extent. The usual 
price of 96s. 6d. delivered equal to Warrington is quoted, 
and no effort is made to press sales, or perhaps something 
less would have to be taken. 


Semi-steel. 

One hears nothing further about American 
semi-steel, and billets are no longer offered here. Those 
who have Government work needing billets may perhaps 
be able to obtain them, but in the open market there are 
none. The limit to which private consumers could go 
here is apparently about £15 10s. to £16 per ton, and, 
according to all reports, new lots of American billets 
would cost here about £19 10s. to £20—a truly absurd 
price. 





Scrap. 

There has been some movement in heavy wrought 
scrap of late, and more has been sold, but not at the 
highest prices. It appears that the trade is apprehensive 
that a further interference may take place, and that fixed 
prices for wrought, and perhaps for cast scrap, may be 
determined upon. It is to be hoped, if this be done, that 
due regard will be paid to the irregularity in quality, 
some lots of heavy wrought scrap being worth a good 
deal more than other lots. The effect of the apprehension 
has been to make holders more ready to sell at £6 10s., 
and a fair amount of business has been put through at 
t‘iis figure, although here and there a little more is obtained 
for specially fine lots. It is reported that there is rather 
more heavy wrought scrap coming into the market. Cast 
scrap is quiet, but perhaps a little easier as regards the 
higher qualities. Dealers would sell the best textile 
lots now at 105s., and down to 97s. 6d. is quoted for other 
grades of this material. There has been a demand for 
heavy steel scrap from South Wales again, and business 
has been done on @ basis of 102s. on trucks in Lancashire. 
Under the new regulations the consumer can pay up to 
105s. on trucks, plus a carriage of 10s., but as the carriage 
to Wales is considerably over 10s., the price stated, viz., 
102s., is about as much as could be paid in this district 
without exceeding the limit. 


Metals. . 


There is very little to say now about copper or 
the other non-ferrous metals. Strong copper sheets 
have been advanced another £2 to £174 per ton. Soft 
English pig lead is now quoted by merchants at £38, 
which is a little higher than last week’s price. English 
tin is quoted at £206. 


The Dilution of Labour. 


The Engineers’ Club smoking-room this week 
has been transformed into a gallery of photographic art. 
Several hundred photographs illustrating the great change 
which the war has brought about in the engineering work- 
shops of this country adorn the walls. The pictures are 
intended to serve as an object-lesson in female labour 
as applied to engineering, and Mr. Ben Morgan, head of 
the technical branch of the dilution section of the Ministry 
of Munitions, gave a lecture on the subject at a meeting 
which was held on Wednesday last. Readers of THE 
ENGINEER have already been made acquainted with the 
excellent work which women are doing in our large shell 
shops, much of which is purely routine and repetition 





work, generally carried out in machinery specially designed 
for one single purpose. The exhibition at Manchester 
shows that a very large amount of other and more im- 
portant work can be safely entrusted to women after a 
brief period of training. The subjects which the photo- 

graphs illustrate are connected with almost every branch: 
of engineering construction. ‘They illustrate the employ - 

ment of women on aircraft, constructional work, explo- 
sives, chemicals, and laboratory work, foundry work, 
guns, and gun components, internal eombustion engines, 
marine engineering, small-arms, tool-room and precision 
work. Whether at the fitters’ bench, at the lathe, drilling, 
milling, planing, or other machine tools, the photographs 
seem to prove that female labour can readily be adapted. 
I was specially impressed with the work being done by 
women on guns and internal combustion engines. They 
turn the jacket forging for 6-pdr. Hotchkiss guns, 
cutting the internal square thread in the breech screw, 
and finish boring and facing accurately to length cylinders 
for the Clerget engine. The exhibition will remain 
open until Wednesday next, and I can strongly recom. 
mend a@ visit of inspection on the part of the engineers of 
the district. 


Barrow-tn-Furness, ‘Thursday. 
Hematites. 


The past week has seen no material change in 
the general condition of the hematite pig iron trade of 
this district. There is activity everywhere, and an 
endeavour is being made to meet the heavy require- 
ments of those users of iron who are engaged in the turning 
out of munitions of war in one shape or another. Local 
steel makers and other consumers are pressing for fuller 
deliveries of metal, but smelters are not able to increase 
their output to the extent they wish, at least not at 
present, Several furnaces are, lowever, ready to be 
put into operation in various parts of the district. Prices 
are at the maximum rate, with parcels of mixed numbers 
of Bessemer iron at 127s. 6d., and special brands of iron 
are at 140s. per ton f.o.t. Warrants are nominally at 
115s. per ton net cash. 


Iron Ore, 
Raisers of iron ore .are being called upon to 
deliver great tonnages of ore locally and in other parts of 
the country. The demand for foreign ores is very full. 


Steel. 

The steel trade presents a very busy state of 
affairs. The demand for semi-manufactured steel for 
war uses is heavy, and all the available plant is now 
engaged, the output being well maintained. Billets for 
shell, &c., are in big demand at £12 per ton. The 
steel foundries are also fully employed. For steel ship 
plates there is an increasing demand, and ship plates are 
at £11 10s., and boiler plates at £12 10s., but as yet nothing 
is doing here. Other steel sorts are quoted without 
change in price at £10 17s. 6d. to £11 10s. for heavy rails, 
£14 to £14 10s. for light sections, and £14 for heavy tram 
rails. 


Fuel, 

There is a very full demand for steam coal, 
which is quoted at 25s. to 27s. 6d. per ton delivered, and 
house coal is in good demand at 27s. 6d. to 38s. per ton 
delivered. For coke there is a strong request, and East 
Coast qualities are at 33s. to 35s, 6d. per ton, with Lanca- 
shire sorts at 3ls. per ton delivered. 








SHEFFLELD. 
(From our own Correspondent.) 


Trade with China. 


SHEFFIELD’S steel trade intorests in China are 
very considerable, but in the expansion looked for after 
the war they are expected to become much more important. 
It was for this reason that special interest attached to 
the visit last week-end of Mr. Archibald Rose, the British 
Commercial Attaché at Shanghai. So far as I remember 
it is the first direct message from China since the visit 
here just two months before the outbreak of war of his 
Excellency Yuan Shih Ch’uan, a first cousin of the 
President. The occasion will not easily be forgotten, 
because it coincided with the arrival in Sheftield on a 
spying errand—although that of course was not realised 
at the time—of Herr Krupp, accompanied by Herr Von 
Biilow, brother of the ex-Chancellor, and Dr.Ehrensberger, 
the managing director and chief metallurgist at Krupps. 
Mr. Yuan was here in connection with some big Chinese 
engineering projects, which the war afterwards held up, 
and the mission of Mr. Rose a few days ago was to try 
to help Sheffield manufacturers to realise the hopes they 
are entertaining of entering very much further than ever 
before into the markets of China. Mr. Rose addressed 
the Chamber of Commerce, and then remained in the city 
a day or so in order to meet and converse with manu- 
facturers. He presents China as one of the great undeve- 
loped markets of the world, with important openings for 
Sheffield productions, and adds that the British Chamber 
of Commerce, commenced at Shanghai during the war, 
has done a great deal to infuse a new spirit into the trade 
of China. It is teaching all the young men in the British 
houses to learn Chinese and something of the thoughts and 
ways of the people from a business aspect. If we are to 
do any good, Mr. Rose is convinced we shall have to leave 
the old beaten tracks, and get into the country itself. 
He made it very plain that what is required is some sound 
commercial missionary work. ‘The limits of China’s con- 
sumption have by no means been reached, but the people 
scarcely know what they want, or could get along better 
in life with, simply because they have never had them 
brought definitely to their notice and had the uses for them 
explained to them. By means of trade exhibitions or 
showrooms, or something of the kind, they require to have 
demonstrated to them the benefits to be derived from the 
adoption of modern methods and machinery, and they 
would then gradually exchange the primitive methods 
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and ways for them to the great advantage of Western 
industry and commerce. 


Better Distributive Methods. 


But what struck me as very important was @ 
suggestion by Mr. Rose that any move made from Sheffield, 
say, in the direction indicated should be upon co-operative 
lines—that is, I take it, that firms should in some way 
unite in the work of expanding Sheffield trade in the markets 
of China by means of co-operative distributing agencies 
worked from home. It was rather singular that that 
point should ariso in Mr. Rose’s address, because only the 
week before, when the Chamber issued its annual report, 
this sentence appeared in it: ‘‘ They (the Chamber) 
were strongly of opinion that Mr. Reuss’s scheme for the 
establishment of an organisation to assist manufacturers 
in the hardware and allied industries to expand British 
trade, if successful, would prove of incalculable benefit 
to British industry, and earnestly recommended the 
Chamber to bring it before other Chambers of Commerce 
and representative bodies with a view to obtaining the 
support and collaboration.” The scheme referred to was, 
I believe, outlined in a letter from Mr. Reuss to THE 
ENGINEER not many months back. His idea is that the 
trade expansion expectations demand the thorough 
organisation of industry into two sections, one manu- 
facturing and the other distributive. Under this plan 
the manufacturer, instead of having to make and also 
merchant his goods, would devote his attention solely to 
their manufacture, leaving—in the case of foreign business 
particularly—all the work of selling to the other section, 
which would also prepare catalogues in all necessary 
languages, give quotations in foreign values, weights and 
measures, arrange insurances, freights and bills, and be 
continually searching for new markets. The scheme 
seems to have met with favour in many influential quarters, 
though what the various chambers appealed to think of 
it I do not know, but there appears to be a feeling that 
it is, at the present, a little too unwieldy and that it might 
be tried on a less ambitious scale by way of experiment. 
How about the China market ? Our Commercial Attaché 
there suggests a system of co-operative distribution. 
Should not that idea be a good one to work upon? Try 
the scheme, or something like it, so far as Sheffield’s 
interests in the Cliina markets are concerned. That would 
be a fair test. If successful it could easily lead to greater 
things, and if not it could be dropped. Manchester, 
I notice, is preparing to take a stand on the question 
of commercial banking reform, why should not Sheffield 
be sufficiently enterprising to launch a commercial- 
traveller scheme on a co-operative basis for the China 
markets ? Of course, it is only an idea, but it may be 
worth thinking about. Co-operative action is not unknown 
in the Sheffield steel trade. The great armament firms 
have long practised it,and many of the other large steel 
firms also, in regard to certain manufactures. 


Adoption of Modern Methods. 


Something of this kind may have been in the 
mind of the President of the Chamber of Commerce in 
his speech the other day at the annual gathering. The 
new president, by the way, in succession to the late 
Colonel Hughes, is Mr. Peter MacGregor, managing director 
of Sanderson Brothers and Newbould, Limited, a firm 
which has had a great deal to do with the supply of 
bayonets to the troops of our own and our Allies’ armies. 
Mr. MacGregor drew attention to the enormous increase 
in output last year, compared with that for 1915. Viewed 
in relation to the scarcity of labour and the necessary 
dilution that had taken place it was, he thought, astounding 
and had only been possible by the most careful management 
and the introduction of modern methods and appliances, 
combined with the straightforward nature of the orders 
executed, Sheffield has never, Mr. MacGregor believes, 
had so open a mind concerning the adoption of modern 
methods and the value of co-operation generally in all 
trade matters, and undoubtedly one of the most valuable 
assets which not only that city but the country at large 
has gained through the war is the knowledge that materials 
which we formerly procured from Germany and other 
places abroad can to-day be produced equally well in this 
country. Special instances of great interest to Sheffield 
are tungsten and magnetos. The President is convinced 
that in those cases, both as to quality and price, our posi- 
tion is a strong one. 


The Labour Problem. 


Mr. MacGregor’s reference to the ‘scarcity of 
labour and the necessity of dilution’? reminds me that 
steel manufacturers have recently been served with another 
official regulation regarding the unbadging of certain 
skilled men. I have just been speaking with some of them 
on the question. They feel very sore about it, because so 
many of the “ substitute ’’ men are hopelessly impossible. 
In spite of this, however, and also the fact that firms 
pressed for delivery of Government material are amongst 
those seriously denuded of the very men they most wish 
to keep. I find a splendid spirit prevailing. Everywhere 
managements are recognising, even whilst they grumble a 
little, perhaps sometimes more than a little, that they must 
endure the extreme of inconvenience in common with other 
sections of the community, in order that no hindrance 
may be placed in the path of the Allies. But one cannot 
help thinking that some of the substitute men might do 
better than sometimes is the case. When they take the 
places of men sent to the trenches the fact that their lot 
is a so much better and safer one ought to nerve them to a 
good deal more than just an ordinary effort, and in view 
of large quantities of war material being of a very straight- 
forward standardised description there is often very little 
for them really to learn. If their task were taken more 
seriously there would be fewer complaints about round pegs 
in square holes and the slackening of output through “ sub- 
stitute’ labour. The country has reached the moment 
when everyone must put in “the last ounce”’ if the end 
of the war is to be brought as near as many here seriously 
believe it to be. Whilst on the subject of labour I must 
mention that women munition workers seem to be slipping 
entirely into the ways of the men, even to travelling 
home at night with all the grime of honest toil upon them. 
When the idea was in its infancy these girls and women 
returned to their homes almost as clean and trim as they 





left them, and in some cases this is so still, but one sees 
a good many instances of the other kind nowadays, and 
somehow—well, it seems a pity that the women are in this 
matter lowering the standard. There are still, by the way, 
in spite of the grave crisis through which we are now passing, 
instances of terribly bad timekeeping. One man brought 
before the Tribunal recently had lost 124 hours, and the 
employer’s representative said, in reply to the chairman, 
“the timekeeping in this department is simply shocking, 
and if I brought all the men here who give us trouble 
through losing time I should have to live here.” That 
bears out what I wrote in a previous letter, that most 
of the offences are never brought to the notice of the 
Tribunal, but only the very worst. 


Iron, Steel, and Coal. 


In all sections here the iron market shows a 
considerable amount of strength, and values are very 
firm indeed on the official maxima. Consumers have 
cause to be thankful that prices were pegged down when 
they were, or no one knows where they would be to-day. 
A good deal is said in some quarters in favour of another 
revision upward of common irons, but there are many 
on the selling side who honestly believe that the level 
is sufficiently high to allow a quite reasonable margin of 
profit, and the fact that coal, coke, and ore prices 
are held to maxima leaves little room really for any 
present change. The greatest demand continues to be 
for hematite, particularly for special qualities, and con- 
sumers would feel more comfortable if supplies were 
coming forward a little more freely. The operation of 
blowing in new furnaces on the West and East Coasts 
seems to be very difficult, though only the labour shortage 
appears to stand in the way of very largely increased 
production. When the National Service scheme gets 
going perhaps that difficulty will be coped with. Swedish 
iron and steel runs at extremely fancy figures, though 
some of the principal users still have their own stocks 
to draw upon, which is good for them, as very little indeed 
is coming now. There is a very heavy demand for scrap 
of all kinds and top prices are easily held. Consumers 
of steel for ordinary purposes find it increasingly difficult 
to secure a percentage of their requirements, though they 
are thankful to get what they can. In the coal market 
the period is approaching when, under the Limitation 
of Prices Act, values will temporarily rise—an automatic 
movement in consequence of the advances during the 
coal strike a few years ago. This, however, will make 
little difference, as there is scarcely anything to spare 
for the open market. Generally, steams keep steady. 
Gas fuels are going away freely on contract account to 
inland works, and shipments remain restricted, especially 
to neutrals. All small fuels are very strongly held, 
with scarcely anything for the open market, and the demand 
for blast-furnace coke is heavy. Best South Yorkshire 
hards are 17s. 6d. to 18s. 3d.; best Derbyshire, 16s. 9d. 
to 17s.; seconds, 16s. 6d. to 16s. 9d., and cobbles 16s. 6d. 
to 17s. per ton at pit. House coals of all kinds have 
become an extremely difficult market. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Trade Conditions. 


THERE is no abatement in the amazing activity 
which has characterised the Northern industries for so long. 
Indeed, a constant increase of pressure in every branch 
having to do with war work is being experienced, and it is 
difficult at times to realise in what way the enormous 
tonnage which pours out from the works daily, can be 
utilised. In the meantime, ordinary commercial and 
industrial matters are being held in abeyance as much as 
possible, The iron and steel works are exceodingly busy, 
but there is a good deal of grumbling relative to the 
manner in which the semi-skilled and unskilled are being 
called away to the colours. The men are withdrawn from 
the works after a few days’ notice, and, taken generally, 
the substitutes are far from satisfactory. In the iron and 
steel works, where the work is generally laborious, the 
substitutes are proving a complete failure for the most 
part, and it is feared that their experience and physical 
unfitness may hamper the production of material. 
‘* Whatever is the use,’ remarked a manufacturer the 
other day, ‘ of sending a tailor to work at the furnaces.” 
Yet that is the kind of thing now occurring. 


Cleveland Iron Trade. 


There are few new features to report in. the 
Cleveland iron trade this week. High-pressure conditions 
continue to rule to meet the insistent demands of con- 
sumers, and the whole of the output is going into immediate 
use. So far as the market is concerned, business has been 
quiet this week pending the issue of the March allocations. 
A fair amount of forward business has been put through 
recently, the sales, of course, being subjected to any 
alteration in-the maximum price. Makers are now more 
inclined to favour this business, as it obviates the making 
of numerous small contracts, the orders being completed 
according to the amount specified for each month. In the 
export trade there is a great demand for iron, both from 
France and Italy. There is no alteration in prices, 87s. 6d. 
being the maximum home price for No. 3, No. 4 foundry 
and No. 4 forge, with a premium of 4s. for No. 1. For 
export, the f.o.b. price of No. 3 remains around 97s. 6d., 
with No. 4 foundry, 96s. 6d., No. 4 forge, 95s. 6d., and 
No. 1, 102s. 6d. 


Hematite Pig Iron. 


Iron, and more iron, is still the absorbing feature 
of the hematite pig iron trade. Consumers are more and 
more pressing in their demands for deliveries, and smelters 
are thoroughly engaged in their attempts to provide the 
necessary supplies. Home consumers are getting fairly 
satisfactory deliveries, according to the allocations made 
by the Control Committee. No more furnaces have been 
put in blast, but the labour problem is as acute as ever. 
Makers are undoubtedly doing their utmost to increase 
output, but it is impossible to meet all the calls for pig 
iron within short periods. A fair amount of new business 








is being booked for home consumption, to extend expiring 
contracts on the basis of the official price of 122s. 6d. for 
ordinary mixed numbers. For Allied destinations, ship- 
ments are being made against old contracts, but until 
these are cleared off, licences for new business are only 
sparingly granted. The nominal price for export is 137s. 
6d. to 142s, 6d. 


Iron-making Materials. 


The foreign ore position has become rather more 
settled, and an increase in business, especially for outside 
ores, is reported at rates co-ordinated on an agreed basis. 
Good deliveries under running contracts are also reported. 
There is no lack of coke, and good medium furnace kinds 
are obtainable at about 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no cessation of activity in the manu- 
factured iron and steel trades. The demands of the 
British and Allied Governments are so very pressing 
that there is little opportunity of anything beyond them 
being attempted. The entire plant available runs un- 
ceasingly and the output*of steel bars for shells is heavier 
than ever. There is an enormous demand for steel 
shipbuilding material and the output is being expedited 
as much as possible. Licences for the export of plates 
and sections are unobtainable. The manufactured iron- 
works continue to be engaged almost wholly upon 
Government orders, and are not in a position to deal with 
commercial inquiries. The following are the home 
maximum quotations :—Stcel ship plates, £12 10s.: steel 
ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d. Export 
quotations are as follows :—Common iron bars, £14 17s. 6d.; 
best bars, £15; double best bars, £15 12s. 6d.; treble 
best bars, £16; packing iron, £11 ; packing iron, tapered, 
£11 15s.; iron ship angles, £14 17s. 6d.; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.: steel ship plates, 
gin. and upwards, £13 10s.; °/,,in., £13 15s.; jin., £14; 
S/gin., £16; }in., £18; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel joists, £11 2s. 6d.; steel 
strip, £17; heavy sections of steel rails, £12—all 
less 2} per cent. except ship plates, angles, and joists, 
packing iron and iron bars. 


Shipbuilding. 

The intense activity at the North-East Coast 
shipyards shows no signs of diminishing. The abnormally 
long spell of severe weather has been a great handicap 
to the shipyards, causing much involuntary idleness. 
Very encouraging accounts continue to be given of the 
labour pooling scheme, and the launching of new vessels 
is certain to be on the upward trend in the course of the 
next few months. Purely cargo boats are receiving 
prior consideration as regards labour and material, and 
are to form the whole of the mercantile output in the 


immediate future. 
— 


The Coal Trade. 


The coal market is without any outstanding 
feature. There is, on the whole, a better tone, so far 
as the forward outlook is concerned, which is perhaps 
most noticeable in the steam coal section, and is due largely 
to the inquiries for the Scandinavian State Railways, 
the Norwegian Railways being already under tender. 
The announcement that the embargo upon the exports 
to Norway had been removed has given great satisfaction. 
This should almost immediately relieve Norwegian 
tonnage ‘and lead to a revival of business. There is 
some slight apprehension as to the exact nature and 
possible effect of the foreshadowed further restriction 
and Governmental control of the coal trade which takes 
effect this month, and which will doubtless endeavour 
to fix maximum prices for all the export trade as well as 
regulate the distribution and shipments to both Allied 
and neutral markets. The Northumberland steam coal 
section is without material change. - Bests and Tyne 
primes are at 30s. at the pits, but the latter are negotiable 
at from 27s. 6d. Secondary classes of best steams are 
easy and at about recent prices. Small steams are 
inactive and are at about 18s. to 20s., and about 16s. 
for seconds. The Durham market is very flat. Gas and 
coking fuels are dull and nominal, while the bunker 
section is weak through lack of prompt demand. The 
coke trade has been very quiet, but there are signs of 
a slight recovery. Quotations are as follows :—Northum- 
berlands : Best Blyth steams, 30s.; Blyth second steams, 
21s. to 25s.; Tyne prime steams, 27s. 6d. to 28s.; Tyne 
prime seconds, 20s. to 24s.; unscreened bunkers, 17s. 
to 18s.; households for home market, 21s.; for export, 30s. 
nominal; Blyth best smalls, 18s. to 19s.; Tyne prime 
smalls, 19s. to 20s.; second smalls, 15s. 6d. to 16s. 6d. 
Durhams: Steam (locomotive), 27s. 6d. to 30s.; best 
gas, 25s.; second gas, 17s. to 18s. 6d.; special Wear gas, 
27s. 6d. to 28s. 6d.; smithies, 25s. to 27s. 6d.; ordinary 
bunkers, 16s. 6d. to 17s.; best bunkers, 18s. to 19s.; 
superiors, 22s. 6d. to 24s.; coking unscreened, 17s. to 18s.; 
coking smalls, 17s.; gas coke, 32s.; furnace coke, 28s.; 
foundry coke, 41s. 6d. 








SCOTLAND. 
(From our own Correspondent.) 


Scottish Shale Mining. 


Certain problems have arisen in connection 
with the effort to increase the output of shale from Scottish 
mines, and the Minister of Munitions has appointed the 
following committzes to deal with the whole matter :— 
Owners’ Committee: Mr. John Wishart (chairman,) 


|and Mr. J. C. Clarke, Admiralty ; Mr. A. H. Chrichton, 


Mr. H. Fraser, Mr. A. Kerr, Mr. William Love. Workmen’s 
Committze: Mr. John Byrne; Mr. Robert Hood, presi- 


dent, Shale Miners’ Association; Mr. John Kilday, 
Mr. Michael O’Hagan, general secretary, Oil Works 
Association; Mr. Robert Simpson, general secretary, 
Shale .Miners’ Association; and Mr. H. Walker, 
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H.M. Divisional Inspector of Mines. Professor John 
Cadman is to represent the Ministry of Munitions 
and to act as chairman of the two committees on any 
occasion on which they meet in joint session. Sir George 
Beilby will act as technical adviser, and Mr. Hugh John- 
stone will be a member of and act as secretary to the 
Committees. One of the chief questions to be disposed of 
is the one concerning the number of hours to be worked 
per day. The Ministry of Munitions was desirous that, 
as @ means of increasing the output, the provisions of the 
Eight Hours Act should be suspended and longer hours 
worked if necessary. The men’s representatives are 
disposed to fall in with the suggestion, but before doing so 
they recommend that everything possible should be done 
in the way of redistribution of labour supply and _ re- 
organisation at the various mines. They, on their part, 
will do all in their power to reduce absenteeism to the 
lowest possible limits, and to secure the greatest possible 
output from the available labour. 


Pig Iron. 


In Scotch pig iron the demand is as keen as ever, 
especially in hematite, and anything on the market is 
quickly absorbed for home use. Exports, therefore, 
are reduced to a minimum, and any shipments reported 
are largely composed of No. 3 quality. Quotations are 
unchanged. 


Quotations. 

The prices of Scotch makers’ iron are still quoted 
‘as follow :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and Dalmel- 
lington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts 
and Carron, at Leith, Nos. 1, 130s.; Nos. 125s. per ton. 


Finished Iron and Steel. 


There is no diminution in the activities of the 
various branches of the finished st2el and iron trades in 
Scotland. The recent placement; on the Clyde and the 
rapid growth of the requirements for finished material 
are adding considerably to the embarassment of producers, 
and at the majority of the works absolutely nothing outside 
of war work is in progress. At the steel works the demand 
still centres round requirements of material for shell bars, 
and for the new standard boats. Steel ship plates are 
quoted £14 10s., boiler plates £15 15s., and angles £14 is., 
all per ton, for export. The steel sheet department also 
shows a high state of activity, especially in the heavier 
gauges. The export price is unchanged at £18 5s. per ton, 
f.o.b. Glasgow. Outputs of galvanised material are still 
entirely on Government account. At the malleable iron- 
works ordinary m2rcantlie business is becoming more 
difficult to procure, as everything with few exceptions 
is being diverted to war worx. There has been a large 
increase in the production of st2el material from the works, 
and consequently the output of iron is considerably 
curtailed, and any lots available are realising large prices. 
Crown” quality iron bars are now quoted £15 per ton, 
net, for export, and mild steel bars £17 per ton for basis 
sizes. Good progress is being made in the shipyards, 
and speeding up is also noticeable in the production of 
marine engines. 


Coal. 

The Scotch coal trade is still without material 
change, and business continues to move on much the same 
lines as in the past few weeks. The scarcity of tonnage 
and the shortage of railway wagons still provide the chief 
problems in connection with the export department, 
which is a very important part of the Scotch industry. 
While the turnover, in this respect, in the meantime 
is low and still decreasing, the general situation is somewhat 
relieved by the large and growing demand for all classes 
of fuel for industrial consumption and the continued 
request for household qualities, while a fair quantity of 
the output from the East of Scotland collieries is for 
Admiralty purposes. Stocks, however, now show a 
tendency to accumulate. The aggregate shipments from 
Scottish ports during the past week amounted to 122,845 
tons, compared with 130,345 in the preceding week, and 
185,797 tons in the corresponding week of last year. 
Ell coals are quoted f.o.b. at Glasgow, 19s. to 22s.; splint, 
22s. to 3ls.; navigation, 30s. to 3ls.; steams, 18s. to 24s.; 
treble nuts, 24s.; doubles, 22s.; singles, 20s.; best screened 
navigation coal, f.o.b. at Methil or Burntisland, 30s. 
to 32s. 6d.; first-class steams, 26s. to 26s. 6d.; third-class 
steams, 20s.; best steams, f.o.b. at Leith, 25s.; secondary 
qualities, 23s. 6d. to 24s. per ton. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Timber Supplies. 


THE question of pitwood supplies for the collieries 
continues to be a matter of some anxiety to coalowners, 
and it is not relieved by the Prime Minister’s statement 
concerning the cutting down of imported supplies. Steps, 
however, are being taken as rapidly as possible to make up 
the shortage by arranging for native wood. As pointed 
out last week, 3000 miners are required to act as fellers 
of timber for colliery purposes. A meeting of the joint 
sub-committee appointed by the Conciliation Board to 
consider the question of obtaining the labour was held on 
Tuesday, when proposals were agreed upon, which only 
require the acceptance by the Miners’ Executive Council. 
The main proposal is that colliery workmen should volun- 
teer to do the necessary work, the condition being made 
that they will retain their certificates of exemption from 
military service. With regard to the question of combing 
out miners for military service, a well-known miners’ leader 
st.t2s that the total number of men required for the 
Army from the mines of Great Britain is 20,000, and of 
this number the quota from South Wales is 5500. 


Wages Questions. 


The demand of the tippers at the Bute Docks, 
Cardiff, for an increase of 25 per cent. in the rate of pay, 
mainly on the ground of the increased cost of living, was 
the subject of an inquiry on Tuesday, Mr. H. Courthope- 
Munro, K.C., acting as arbitrator on behalf of Sir George 
Askwith. His award will be made in due course. There 
are also claims in for higher pay from almost all sections 
of workers in the ship-repairing yards. These will shortly 
come before the Committxe on Production. Sir David 
Harrel, as independent chairman, recently visited 
Cardiff to decide a point arising in connection with the 
conciliation scheme, raised by the representatives of the 
men employed on the Taff Vale Railway. The claim put 
forward was that youths doing men’s work, and receiving 
the minimum wage paid to men for that work, were 
entitled t2 the war bonus, which for youths is fixed at 
5s. and for men at 10s. The company advanced the 
contention that the 5s. bonus to youths lapsed because 
they received the wages of men. Sir David Harrel gave 
his award in favour of the claim made for the youths. 


Penarth Dock Trade. 


The official returns of the trade at Penarth 
Dock and Harbour in 1916 show that the total was 
3,393,889 tons, an increase of 64,632 tons as compared 
with 1915. Exports came to 3,223,561 tons, as against 
3,153,461 tons in 1915, an improvement of 70,100 tons. 
Coal and coke shipments were alone responsible for this 
increase, the total being 3,219,532 tons, as compared with 
3,145,957 tons. Patent fuel, iron and ironwork, and 
general merchandise showed a _ falling off. Imports 
totalled 170,328 tons, which was 5468 tons less than for 
1915. Pitwood amounted to 42,775 tons, as against 
26,339 tons, but wood pulp fell from 35,309 tons in 1915 
to 18,539 tons last year. 


New Coal Washing Plant. 

The installation of a new type of coal-washing 
plant at the Glamorgan collieries, Llwynypia, is being 
attended by extremely successful results, and is likely 
to lead to further important developments in the mining 
industry in the direction of dealing with what is known 
as “sump slurry,” a coal dust previously regarded as 
wast2. By this process, the invention of Mr. J. M. 
Draper, of Manchester, material is secured for the pro- 
duction of a high quality coke. Mr. Draper was formerly 
a demonstrator with Lord Kelvin. During the process 
of washing practically no coal, it is said, is lost, and dirty 
coal containing upwards of 27 per cent. of ash can now 
be washed down to 8} per cent. of ash and even lower. 
The machinery at the Glamorgan collieries is practically 
automatic, and is turning out 40 tons of the finest washed 
coal per day, whilst the cost of working is low. It can 
be applied to dealing with the débris in colliery tips, so 
that there is a prospect of recovering from these huge 
banks the large proportion of coal which they contain. 
The rights of the patent have, I understand, been acquired 
by the Rhondda Engineering Company, which has secured 
a@ controlling interest in the firm of Messrs. Sheppard 
and Sons, Limited, engineers, of Bridgend, for the purpose 
of placing the patent on the market. 


Current Business. 


There has not been much business done on the 
coal market during the past week, and the general state 
of trade is extremely quiet, though the conditions in the 
early part of this week were a little better than was the 
case last week. The increasing costs, notably in regard 
to pitwood, are a matter of grave concern to many owners. 
Second Admiralty large steams keep about 24s. to 25s., 
but dry coals have very little market, and are not worth 
more than 23s. to 24s., with ordinary drys 21s. to 23s. 
Leading Monmouthshires range about 24s. to 24s. 6d., 
and best Eastern Valleys have been done in small quantities 
at 24s. The bituminous coal market is quiet, and smalls 
are in very limited demand. Nominally best bunkers 
are about 15s. to 15s. 6d., but sellers would accept materially 
less to make sure of clearing a substantial quantity. 
Cargo sorts rule from 10s. to 14s., but the inquiry for 
inferior grades is so meagre, owners are banking supplies. 
Patent fuel is about the limitation price of 30s., while 
pitwood is very scarce, and importers can secure 75s. for 
whatever can be offered. 

LATER. 


The coal market is in a stationary condition. 
Tipping operations at the docks are slow and this is retard- 
ing the release of wagons. Values are unchanged both 
as regards large and small coals, though inferior qualities 
of the latter can be obtained as low as 8s. for spot shipment. 
Pitwood is firm and scarce. It is reported that the restric- 
tions upon importation of timber will not apply to pitwood 
until such time as native supplies are more freely obtainable 
and come nearer to meeting the requirements of collieries. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 24s. to 25s.; ordinaries, 
22s. to 24s.; best drys, 23s. to 24s.; ordinary drys, 21s. to 
23s.: best bunker smalls, 15s. to 15s. 6d.; best ordinaries, 
14s. to 15s.; cargo smalls, 12s. to 14s.; inferiors, 10s. to 
12s.; best Monmouthshire Black Vein large, 24s. to 
24s. 6d.; ordinary Western Valleys, 24s. to 24s. 6d.; best 
Eastern Valleys, 24s. to 24s. 6d.; seconds Eastern Valleys, 
21s. to 24s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 24s. to 25s.; smalls, 18s. to 19s.; No. 2 
Rhondda large, 21s. to 22s.; through, 16s. to 17s.; smalls, 
14s. to 14s. 6d.; patent fuel, 28s. to 30s. Coke: Special 
foundry, 60s. to 62s. 6d.; good foundry, 55s. to 60s.; 
furnace, 45s. to 50s. Pitwood, ex ship, 75s. 


Newport. 

The market in Monmouthshire coals has been 
quiet and featureless, the insufficiency of tonnage being 
responsible. Values have not altered much, as owners 
decline to accept figures which mean working at a loss. 
Temporary pit stoppages have been fairly numerous, as 
stocks are so heavy. Approximate prices :—Steam 
l coal: Best Newport Black Vein large, 24s. to 24s. 6d.; 








Western Valleys, 24s. to 24s. 6d.; best Eastern Valleys, 
24s. to 24s. 6d.; other sorts, 21s. to 24s.; best smalls, 15s. 
to 15s. 6d.; seconds, lls. to 14s. Bituminous coals : 
Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 
25s. 6d.; patent fuel, 28s. to 30s. Pitwood, ex ship, 75s. 


Swansea. 


The anthracite coal trade continues very un- 
satisfactory. The demand all round is very restricted, 
owing to the shortage of tonnage. Values are little 
more than nominal, and depend entirely upon position 
and individual circumstances. Nominal quotations :— 
Anthfacite: Best malting large, 27s. to 28s.; second 
malting large, 22s. to 25s.; big vein large, 20s. to 22s. 6d.; 
Red Vein large, 20s. to 21s.; machine-made cobbles, 33s. to 
35s.; French nuts, 33s. to 35s.; stove nuts, 32s. to 34s.; 
beans, 23s. 6d. to 24s. 6d.; machine-made large peas, 
20s. to 22s.; rubbly culm, 9s. to 9s. 6d.; duff, 6s. 6d. to 7s. 
Steam coal: Best large, 24s. to 25s.; seconds, 23s. to 
24s.; bunkers, 17s. to 19s.; smalls, 10s. to 15s. Bitu- 
minous coal: No. 3 Rhondda large, 28s. to 30s.; through 
and through, 13s. to 25s.; smalls, 18s. to 20s. Patent 
fuel, 28s. to 30s. 


South Wales Colliers’ Earnings. 


Some interesting details with regard to the 
earnings of miners were given by Mr. James Innes, 
presiding at the annual meeting of the Consolidated 
Cambrian Limited, on Tuesday. He said at the beginning 
of 1916 wages were at 25.83 per cent. above the 1915 
standard. Advances applied for as from June Ist and 
December Ist were granted through Government inter- 
vention, and made in all 30 per cent., so wages now stood 
at 55.83 per cent. above the 1915 standard, or 133} per 
cent. above 1879 standard. Giving figures as to the rela- 
tion between the amounts paid to labour and to share- 
holders, he said that the total paid to labour on all coal 
last year for the four constituent companies was £1,468,494, 
and the shareholders, after payment of income tax, would 
receive £148,332. That represented a percentage received 
by the shareholders of 10.10 as against the amount paid 
to labour, or for every 20s. received by labour, the share- 
holders, both ordinary and preference, would receive 
2s. 0.24d. The ordinary shareholders received Is. 5.34d. 
for every £1 received by labour. Colliers in December, 
1916, were earning 14s. 5.6d..a day, which represented 
£217 a year; in December, 1915, they were earning 
lls. 8.03d. per day, or £175 a year. Taking all the men 
in 1916 they were earning 10s. 3d. a day, or £153 a year ; 
in December, 1915, they were earning 8s. 11.7d. The 
year was calculated on 300 days. 


Tin-plates, &c. 

The tin-plate industry shows no change of any 
note. Tin-plate makers and merchants have, in accordance 
with the instructions which have been issued, sent their 
stock lists of tin, terne and black plates to the Ministry 
of Munitions for the officials to decide what plates may 
be sold without permits, and makers are now waiting 
to know what these are, as stocks at the works are causing 
inconvenience. The restrictions on tin-plates for shipment 
abroad are strict, and it is understood that the Ministry 
of Munitions intends to refuse the free sale of stock plates 
which it may consider necessary to retain at works for 
Government purposes. Values are quite nominal, and busi- 
ness passing is exceedingly limited. Quotations :—Block 
tin, £200 15s. per ton, cash; £200 15s. per ton, three 
months; copper, £139 per ton, cash; £136 15s. per 
ton, three months. Lead: English, £32 5s. per ton ; 
Spanish, £30 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya InstrruTion oF Great Brrrary.—Albemarle-street, 
Piccadilly, W. Subject, ‘Cellulose and Chemical Industry 
(1866-1916).” (Experimental.) 5.30 p.m. 

Tae Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. ‘‘ Tool Store Management,’’ by Mr. 8S. A. 
Roberts. 7.30 p.m. 


MONDAY, MARCH 5tu, 

Tue Society or ENGINEERS.—-Apartments of the Geological 
Society, Burlington House, Piccadilly, W. Paper on “‘ High 
Tensile Steel versus Mild Steel for Reinforced Concrete,”’ by Mr. 
Arthur W. C. Shelf. 5.30 p.m. 


TUESDAY, MARCH 6ru. 

Instirute OF MARINE ENGINEERS.—Paper, ‘‘ Cast Iron,” 
by a Member. 7 p.m. 

Tue INstiruTION or Rarway Sicnat Encrneers.—Institu- 
tion of Electrical Engineers, Victoria Embankment. Paper on 
‘* Automatic Signalling,”’ by Mr. C. H. Ellison, 2230 p.m. 

INSTITUTION OF Civit ENGINEERS.—Great George-street, 
Westminster, S.W. Paper: “The Commercial Metering of 
Air, Gas, and Steam,” by Mr. John Lawrence Hodgson, B.Sc. 
5.30 p.m. 

WEDNESDAY, MARCH 7ru. 

ENGINEERING Soctety.—Royal Institution, 
Colquitt-street. Paper: ‘‘ Some Problems of Railway Curves,” 
by Professor 8. W. Perrott. 8 p.m. 

Tue AERONAUTICAL Society oF GREAT Britrain.—Royal 
Society of Arts, John-street, Adelphi. Lecture ‘‘ Methods of 
Measuring Aircraft Performances,” by Captain T, J. Lizard, 
R.F.C. 8 p.m. 


LIVERPOOL 


THURSDAY, MARCH 8ru. 


or EvecrricaL ENGINEERS.—Victoria 


Tue InstirutTion 
Eybankment, London, W.C. Ordinary meeting. Paper, 
‘* The Voltage Regulation of Rotary Converters,”’ by Mr. G. A 
Juhlin. 8 p.m. 


FRIDAY, MARCH 9ru. 

Royat InstiruTion oF Great Brirain.—Albemarle-street. 
Piccadilly, W. Paper, ‘‘ The Treatment of Wounds in War,” 
by Sir Almroth Wright. 5.30 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Papers, 
“To Measure the Pressure in a High Vacuum by Means of 
Logarithmic Decrement,” by Mr. P. E. Shaw, B.A. ‘‘ A Diffrac- 
tion Colour Box,” by Mr. A. W. Clayden, M.A., and ‘‘ Demon- 
stration of Interference Effects with a Thorpe Grating,”’ by Mr. 
A. W. Clayden, M.A. 5 p.m. 
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AUSTRALIAN NOTES. 





SypNEY, January 3rd, 1917. 


New South Wales Railways, 

At last the long-pending amendment in the 
Railway Act has been settled, and the Government has 
decided on the composition of the new Commission, 
which is appointed for a period of seven years. The 
members are :— 

Mr. James Fraser, Chief Commissioner, at £3000 per 
annum. 


Mr. EK. Milne, Deputy Chief Commissioner, at £2000 
per annum, to be increased to £2600 after the 
declaration of peace. 

Mr. J. H. Cann, M.L.A., Assistant Commissioner, at 
£1500 after the declaration of peace. 

Mr. H. Fox, Assistant Commissioner, at £1500 per 


annum after the declaration of peace. 


Now that the railway policy has been definitely settled, 
measures should be taken to place the railways on a sound 
financial footing, as the condition into which they have 
drifted through the continual industrial disturbances and 
the lavish capital expenditure, without provision being 
made to meet such charges, is apparent from the results. 

Up to five years ago the New South Wales railways 
showed a substantial surplus over working expenses and 
interest on capital, which increased each year as the traffic 
expanded. Since that date the expenses have greatly 
exceeded the receipts, and the surplus has continually 
declined, until for the past finanical year it showed a 
deficit of £223,749. 

The ravages of the war cannot be held responsible for 
these unfavourable results, for the traffic carried has 
never before been equalled, but tie, are due to the fact 
the loan capital is expended, and that wages awards have 
been granted on a lavish scale without any effort being 
made to provide for such liabilities. With an addi 
tional capital expenditure of 32 millions sterling to work 
on during the past five years, the net railway return 
has only been equal to what was realised in one year before 
this expenditure was undertaken, 








EDUCATIONAL LECTURES ON AERONAUTICS. 


YESTERDAY there was commenced, under the auspices 
of the Aeronautical Society of Great Britain, a series of 
aeronautical lectures for the benefit of workers in aircraft 
industry. These lectures have been organised to further 
the scheme now being urged forward by the Government 
for the purpose of linking up science with industry. 
The Aeronautical Society has now started an active 
educational movement for the benefit of those engaged 
in the aircraft industry, so that the scientific knowledge 
of those engaged may keep pace with the rapidly expand- 
ing requirements of the trade. Arising out of these 
lectures a local section of the society will be formed in 
the Hendon district, which is one of the largest centres 
of aviation in this country, and it is hoped that this will 
be a forerunner of many other sections at other aircraft 
centres. The syllabus of the lectures is as follows :—’ 

(1) March Ist, Mr. Bertram G. Cooper, ** History and 
Development of the Aeroplane,” giving the historical 
milestones in the evolution of the aeroplane, and an intro- 
duction to the first principles of flight; (2) March 8th, 
Mr. FE. 8. Relf (of the National Physical Laboratory), 
~The Aerofoil and Fluid Flow round Bodies, &c. The 
Behaviour of Flat and Cambered Planes, Lift, Drag, and 
Efficiency * ; (3) March 15th, Mr. A. Fage (of the National 
Physical Laboratory), ‘The Airscrew: Theory and 
Practice of the Propulsion of Aircraft” ; (4) March 22nd, 
Captain F. 8. Barnwell, R.F.C., ** The Modern Aeroplane : 
Giving the Types and their Performances, and Probable 
Lines of Development ; (5) March 29th, Mr. R. O. Boswall, 
* Materials and Methods of Design and Construction of 
\eroplanes ” ; (6) April 5th, Lieut.-Col. Waterlow, Wing 
Com., R.N.A.S., “:History and Development of Balloons 
and Airships, as in the Case of the Aeroplane ” ; (7) April 
12th, Lieut.-Col. Waterlow, Wing Com., R.N.A.S., 
‘ Constructional Materials : Methods and Uses of Modern 
Airships, Kite Balloons, and Free Balloons” ; (8) April 
18th, Mr. L. Bairstow (of the National Physical Labora- 
tory), *‘ Stability and Control: Giving Illustrations of 
Stable and Unstable Types, Explaining Methods of Cal- 
eulations, &c., and Effect of Evolutions in the Air” ; 
(9) April 26th, Lieut. J. 8. Irving, R.F.C., ** Aero Engines : 
Theory and Practice (Standard Types Illustrated)” ; and 
(10) May 3rd (name of author not yet published), ‘‘ Meteor- 
ology and Navigation: Giving the Meteorological Con- 
ditions which Affect Aircraft, and Explaining the Various 
Instruments which are used to Facilitate Navigation.” 

Admission to these lectures can be obtained free, by 
ticket, on application to the Secretary of the Aeronautical 
Society, 11, Adam-street, Adelphi. 








CATALOGUES. 


{OBEY AND Co., Limited, Lincoln.—lIllustrated and descrip- 
tive catalogue of various types of steam engines, including 
semi-portable, undertype, high-speed vertical, and medium- 
stroke horizontal and vertical; boilers and pumps; oil 
engines ; traction engines, road rollers, steam wagons, &c. 

Tue Cambridge Scientific Instrument Company, Limited. 
List No. 196, illustrating and describing resistance pyrometers 
for indicating and recording temperatures. Embodied in the 
list is a facsimile reproduction of a hot-blast temperature record 
obtained in a large ironworks. The record is sharp and clear, 
and the temperatures recorded varied between just below 900 
to just below 1100 deg. Cent. 


Ruston, Proctor anp Co., Limited.—A copy of a well got-up 
— entitled “‘ Practical Excavating” has reached us 
rom this firm. In it are illustrated the very numerous machines 
which this firm constructs for excavation in connection with 
brick works, cement works, canals, docks, railway cuttings, 
reservoirs, quarries, &c., and also for dealing with coal, ore, &c., 
in gasworks, iron and steel works, &c. The publication is 
most interesting and instructive, showing as it does the very 
large variety of machinery for excavating, transporting, &c., 
which this firm manufactures. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given ia the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


103,501 (1066 of 1916). January 24th, 1916.—Verticar. 
BoiLer, Thomas Hudson, Birnam Lodge, Airdrie, Lanark- 
shire, 

In this fire-tube boiler the fire-box is made without any 
surrounding water jacket, and the tubes are surrounded by a 
shell consisting of sections connected together by external 
annular flanges. The fire-box has an outer casing of iron and 
an inner firebrick lining, and the dome or crown consists of a 
dished plate or member having a depending flange, which may 
be secured to the outer casing of the fire-box. The boiler shell 
is secured upon this dome or crown by means of an external 
flange on the lower extremity of the shell, a bevelled or tapered 
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ring being interposed between the dome and the shell, so that 
the dome shall slope towards the blow-off. The smoke tubes 
ace secured in the dome or crown, and in a flat plate, 
which forms the boiler top, and is preferably secured to the 
upper end of the shell by means of fi . The arrang t 
is such that the smoke tubes serve as ties between the top and 
bottom of the boiler, whilst the joints between the annular 
sections of the shell are such that the shell may yield to the 
expansion of the tubes.—January 24th, 1917. 





CONDENSERS AND FEED-WATER HEATERS. 


103,414 (7192 of 1916). May 19th, 1916.—FEED-waTER HEATER 
AND CrrcuLaTor, David John Jenkins, s.s, Akbar, Alexandra 
Dock, Bombay. 

This invention comprises the combination of a mixing vessel, 
means to pump feed-water intermittently thereto, a hot water 
supply pipe for supplying the vessel with water from the lower 
part of the boiler, an air chamber on the hot water supply pipe 
between the mixing vessel and the boiler, and a non-return valve 
on the discharge end of the supply pipe. A is the boiler, 
provided with a pipe L. The heating water is controlled by a 


N° 103,414 

















cock B, and communicates with an air chamber D. The heating 
water passes through a pipe E into a mixing vessel H, where 
it meets the cold feed-water intermittently flowing in by a 
pipe G. At the bottom of the mixing vessel the end of the 
pipe E is fitted with a non-return valve F. The feed-water, 
after meeting and mingling with the heating water, passes at 
the desired temperature by a pipe J through a check valve K 
into the boiler.—January 25th, 1917. 


INTERNAL COMBUSTION ENGINES. 


103,428 (8969 of 1916). June 26th, 1916.—SrartiIne Device 
ror Liquip Furt Enorines, Frederick Henry Royce, 
Nightingale-road, Osmaston, Derby, and others. 

This is a modification of the invention granted to the above 
inventors, and numbered 2840, 1915. In the present invention 
there is a supply tank for the priming device separate from the 
float tank of the engine, and the priming device is usually con- 
structed as a separate unit to be connected up to the engine, 
In the drawing—Fig. 1—A is the reservoir, on the cover of 
which is an air pump B, the valve of which is connected to the 
pressure pipe C. In the base of the reservoir is provided a 





non-return valve X, which permits the liquid in the reservoir 
to pass into the supplemental chamber D, in the form of a 
U-shaped tube, until the liquid assumes the level of that in 
the reservoir. E and F are the distributing valves, shown in 
section ‘in Figs. 2 and 3. With the spindles in the position 
shown, the air pump is in connection vid the port H with the 

ipe L. By rotating the spindles clockwise 90 deg. it would 
e in connection vid the port R with the pipe K, and by rotating 
it 90 deg. further it would be in connection vid port 8 with the 
pipe M, and hence with the supplemental chamber D and the 
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pipe N. Hence the supplemental chamber would be in con- 
nection vid ports J V with the pipe O, and by rotating it 
90 deg. further the air pump would be in connection vid the 
by-pass Z and port S with the pipe M. Hence the supplemental 
chamber would be in connection with the pipe P vid the 
ports V and W. It will be observed that when the air pump 
is in communication with either of the pipes L or K the prim- 
ing pipes O and P are cut out. Pipes L and K may be con- 
nected up to the main liquid fuel tank or tanks, or used for 
any other suitable purpose where air pressure is required.— 
January 25th, 1917. 


MEASURING AND TESTING INSTRUMENTS. 


103,401 (6201 of 1916). May Ist, 1916.—INsTRUMENT FoR 
InpicaTING FLurp Pressure, Henry Noel Urquhart, 
Clovelly, Essex-road, Gravesend. 

This invention is for an apparatus for measuring and indicating 
fluid pressure or depth, comprising a tube A containing a column 
of mercury and a resistance wire C, the apparatus being pro- 
vided with an outer casing B and a resilient diaphragm E, so 
erranged that a slight moverent of the latt:r produces a con- 
siderable range of rotion in the mercury. Theresistance wire 
or filament C is connected by an ordinary wire with a contact 
box M, from which another wire leads out through the stuffing- 





box to one of the two main leads, which serve to connect the 
sounding instrument with the indicator proper and the electrical 
apparatus shown at the top of the diagram. This portion of 
the apparatus comprises a battery N and galvanometer or 
ammeter O, as well as a two-way switch S. .The purpose of 
the switch is to enable the battery and ammeter to be easily 
put into connection either with the resistance filament C for 
ordinary working, or with a standard resistance R, which can 
for adjustment purposes be substituted for the sounding instru- 
ment and its resistance C. The galvanometer and the resistance 
R are also connected. by the other main lead T with the outer 
easing of the instrument.—January 25th, 1917. 


TELEGRAPHS AND TELEPHONES. 


103,345 (1282 of 1916). January 26th, 1916.—ImpuLsE TRANs- 
MISSION SYSTEM FOR TELEPHONES, Relay Automatic 
Telephone Company, Limited, and another, Marconi 
House, Strand, W.C. 

This is an improved arrangement for transmitting impulses 
from one circuit to another, comprising an impulse relay and 
a slow-release change-over relay operating in response to series 
of impulses. Referring to the drawing, the primary circuit 1 
is a loop circuit extending over the two line branches of a junc- 
tion line L, and includes an impulse relay A. The secondary 
circuit 2 is also shown as a loop circuit carried over the line 
branches of the same junction line, but separated from the 
primary circuit by condensers E, and normally closed through 
a resistance D. It is controlled by the impulse relay A and @ 
slow-release change-over relay C, and includes a relay F, which 
may be a selector relay or another impulse relay for further 
transmission of the impulses. When the primary circuit is 
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closed, relay A operates, and energises a slow-release guarding 
relay B, serving to uphold the talking connection. The impulses 
sent through the primary circuit are represented by interrup- 
tions of the circuit. Upon the first interruption, the circuit of 
relay C is closed over a back contact of relay A and a front 
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contact of B. Relay C ener,ises, thereby cutting off the con- 
densers E from the secondary circuit 2 and placing this circuit 
without interruption under the control of relay A. Upon the 
re-operation of relay A at the end of the first impulse, the 
errresponding first impulse of the secondary circuit is sent by 
the opening of contact 3.—January 25th, 1917. ; 
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CRANES AND CONVEYORS. 


103,540 (1760 of 1916). February 5th, 1916.—FrEepiIne Device 
FoR Conveyors, &c., Babcock and Wilcox, Limited, 30, 
Farringdon-street, London, and another. 

This device is for feeding coal, sand, and similar materials 
into conveyors or chutes, and comprises a casing with inlet 
and delivery openings A B, and fitted with radial vanes C, 
forming a paddle wheel. The axis of the paddle wheel is so 
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arranged with reference to the inlet openings that the material 
is fed on to the vanes on one side only of the vertical centre 
line, and that portions of the periphery of the casing lie on the 
surface of a cylinder having the same axis as the wheel, and 
the proportions are such that the vanes at all times form a 
seal between the inlet A and the outlet B of the casing.— 
February 1st, 1917. 
103,546 (2685 of 1916).—February 23rd, 1916.—TRANSPORTER 
Cranes, Ransomes and Rapier, Limited, and W. J. Bowtell, 
32, Victoria-street, London, 8S.W. 

In transporter cranes the present invention has for its object 
the provision of means independent of the stay ropes, whereby 
the end of the boom may be anchored near the foot of the 
superstructure, so that when in the-inclined position the boom 
ean act definitely as a jib. In the position shown in Fig. 1 the 
boom is horizontal, so that the crane may be used as a@ trans- 
porter, the stay or tie ropes G being wound equally upon their 


drums H. In this position the jenny J can be traversed to 
.N°103,546 
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any position along the length of the boom C by means of the 
ropes K, and the load raised or lowered by winding or unwinding 
the load rope N on its drum O. When it is desired to incline 
the boom so that the crane may act as a jib crane, the tie ropes 
G are tightened, and the others allowed to pay out from their 
drum H, all the ropes being tightened and the drums locked 
when the jib reaches the desired position. When the crane is 
used with boom inclined to act as a jib the load suspended 
from the hook may be brought nearer to or farther from the 
vertical centre of the crane by causing the jenny to move up or 
down the beom C.—February Ist, 1917. 


TRANSMISSION OF POWER. 


103,444 (10,787 of 1916). July 31st, 1916.—TRaNsMISSION 
oF Power By INTERNAL COMBUSTION ENotNEs,- Alfred 
Watts Boothroyd, Colne Lodge, Lexden, and others. 

This specification describes a special arrangement of groups 
of internal multi-cylinder combustion engines and transmission 
mechanism, in which all the engines drive the same transmission 
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transmission shaft is provided centrally between the two pairs 
of engines, and the crank shafts of each pair of engines are 
coupled to the common transmission shaft by means of an 
intermediate shaft—lying axially between the crank shafts— 
and a single train of gearing. A clutch coupling is provided 
between the crank shaft of each. engine of each pair and the 
common transmission shaft. It will be seen that with this 
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arrang t the tra ion shaft can at option be driven 
either by all the engines of the group, or by any two—for 


instance, by A and C, by B and D, by A and B, by C and D, &c., 
or by any single engine, whereby economy can be effected when 
running at reduced power, and the wear and tear of the engines 
when running at reduced power can be spread over all the units 
of the groups. Further, the entire group of engines can be 
easily and conveniently started up by starting one engine 
first and then consecutively coupling up the other engines.-— 
January 25th, 1917. 


LIGHTING AND HEATING. 


103,408 (6758 of 1916). May llth, 1916.—Onm Burners, 
William Alexander Russell and others, Globe Works, 
Ashton New-road, Manchester. 

This is an oil burner for use with furnaces for treating metals. 
The air supply, which is under a low pressure, is delivered 
through tric passages A B, the central one B of which 
contains the main air supply, whilst the outer e A contains 
the auxiliary air supply. The oil is delivered through a radially- 
disposed pipe C into the main air e, the end of the tube 
being cut away at the burner side. At a short distance from 
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the oil inlet and at the end of. the main air pipe or passage B is 
a.vane wheel D, the vanes of which extend into the end of the 
annular air e. At the inlet side of the vane wheel is a 
conical t E,-which directs the main air and the oil into the 
vanes of the vane wheel. The rotation of the latter, due to 
the air flow, results in a thorough atomisation of the oil and the 
mixture of the latter with both the main and the supplementary 
air. The oil-laden air passes into a combustion chamber F, 
in which it is lit and burns.—January 25th, 1917. 


MISCELLANEOUS. 


103,379 (3586 of 1916). March 10th, 1916.—Device ror Tarow- 
ING Bombs, Peter Duncan Malloch, 26, Scott-street, Perth, 
Scotland. 

This is a device for throwing bombs, Fig. 1 showing a bomb 
A attached ready for throwing, and Fig. 2 the positions of the 
parts after the release of the bomb. The device is adapted to 
be swung by one or by two hands by means of its handle B 
until the extension part C D is in alignment with the handle 
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part E when the grenade Ais freed. The extension part consists 
of a pair of rods C D, hinged or jointed to the handle part E, the 
rod C being fitted slightly in advance of the other rod D. The 
extension part is provided with. guide means, consisting prefer- 
ably of a bracket F fixed to the rod-C, and having an eye or 
bearing through which the rod D may slide. For gripping the 





shaft. - The angina A, B, C, D are arranged in groups of four 
or multiples thereof: The units are arranged in two pairs 
side by side, and in parallel relation to one another. A common 


grenade A the free end of the shorter rod is fitted with a pivoted 
link or hook G, capable of engaging the end of the rod D, when 


es 


the device is folded or bent, and adapted automatically to dis. 
engage such end immediately the parts of the device come int, 
alignment. The grenade may have a ring or eye H adapted to 
be engaged by the end of one or other of the rods C D, and to be 
held in engagement by the link or hook.—January 25th, 1917, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents 
which right when acquired can be retained after the wa) 
and has been specially compiled for Tok ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-strevt, 
Birmingham, It is desirable in the first instance to obtain 
the latest particulars wpon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees, 





No. 12,043/11.—Governors. In governors in which the Joa 
on the governor is varied according to the position of ¢), 
regulating valve, &c., the amount of this variation is adjust. 
by altering the mechanism between the governor and the valy«, 


&c. Vereinigte Dampfturbinen-Ges., Berlin. Dated May 1s¢\), 
1910. 
No, 12,234/11.—Hydraulic transmission of power, |), 


apparatus for the transmission of power by mechanical geariny, 
a hydraulic gear of the type described is interposed betwee) 
the motor and the mechanical gear. The hydraulic gear i. 
placed in the region of the high speeds and the mechanici! 
gear in the region of the low speeds. Stettiner Maschinenha\ 
Akt.-Ges., ** Vulean,’’ Germany. Dated June 28th, 1910, 

No. 12,239/11.—Hydraulie transmission of power. F\ 
facilitating the introduction and exhaust of liquid to hydraulic 
gears of the kind described, centrifugal force is imparted to the 
liquid on its entry, and a discharge valve is placed on the large~ 


diameter of the rotating portion of the gear. Stettine: 
Maschinenbau Akt.-Ges., “* Vulcan,” Germany. Dated June 
28th, 1910, 


No. 12,665/11.—Turning wood screws. In an automat: 
rotary chasing cutter wood screw machine, the tool carrier ix 
stationary, and the necessary traversing and lateral motions are 
given to the work. The machine is duplex, and blanks are fed 
down shoots to notched wheels which deliver them to the 


chucks. Weber, G., Germany. Dated May 25th, 1910. 
No. 12,728/11.—Ordnance; field carriages. Relates to 


wheeled gun-carriages having a movable spade for soft ground. 
which can be thrown into, and out of, operation, a fixed spade 
for hard ground, and a plate for preventing the movable spade 
from penetrating too deeply into the ground, and consists in 
means whereby the plate and movable spade interlock when 
both are in either the operative or inoperative positions, and 
also in a device for interlocking the two spades when in the 
operative position. Krupp Akt.-Ges., F., Germany. Dated 
November Ist, 1910. 

No. 12,824/11.—Glass manufacture. Making electric lamp 
bulbs. In a machine for making hollow glass bodies, such as 
electric lamp bulbs, of the t in which a glass tube is rotated, 
heated by a gas burner and blown by air introduced through the 
spindle, the shape of the body is determined by a half mould, 
which is pivoted to a slide and is applied to the bulb while it is 
being rotated and blown. Kremenezky, J. (firm of), Vienna, 
Dated June 27th, 1910. 

No. 12,978/11.—Electric inductances. Continuously variable 
inductances for oscillatory circuits are constructed to avoid the 
proximity of parts at considerably different potentials. Coil- 
movable laterally with a rectilinear or circular motion have 
their ends bent outwards ; they may be connected in series o1 
parallel. Schieferstein, G.,Germany. Dated May 30th, 1910. 

No. 13,094/11.—Extracting fats. In a process for extracting 
fat from bones and other materials used in glue manufacture, in 
which the material is treated with a solvent in vacuo, in order 
to extract air from the pores of the material, the return to the 
higher pressure necessary for the extraction is effected by 
foreing vaporous solvent into the extractor. Girsewald, Conway. 
Baron von, Berlin. Dated January 19th, 1911. 

No. 13,199/11.—Strainers for paper making. In knot 
catchers for paper making in which either the straining drum or 
the trough is arranged to oscillate, the oscillating member i- 
supported by springs from horizontal cross bars and is pivoted 
by means of arms at one side. At the other side it is connected 
by an arm to a driving crank or excentric. The cross bars are 
suspended from girders by hangers. Seybold, C., Germany. 

No. 13,226/11.—Grinding and polishing ; rollers, &c., treating. 
Apparatus for grinding metal, stone, composition, or wocd 
cylinders or rollers, comprises a face grinding dise rotated in 
contact with the cylinder to be ground and at the same time 
traversed along the cylinder and given a tilting motion over the 
cylinder about an axis parallel with that of the cylinder. Reich, 
T., Germany. Dated June IIth, 1910. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


ORDERS ; 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Platoon Commander W. J. A. Watkins. 

Next for Duty.—Platoon Commander E. Greenop. 

Monday, March 5th.—Technical for Platoon No. 9 at Regency - 
street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill, 6.30 to 8. 

Wednesday, March 7th.—Instructional Class, 6.15. 
Drill, Platoon No. 1. 

Thursday, March 8th.—Platoon Drill, Platoon No, 7. 
lance Class by M.O., 6.30. Signalling Class. 

Friday, March 9th.—Technical for Platoon No. 10, Regency - 
street. Squad and Platoon Drill, No. 9. Recruits’ Drill, 6.25 
to 8.265. 

Saturday, March 10th.—N.C.O.’s Class, 2.30, Company Com- 
mander Castell. Knots and Lashings. : 

Sunday, March 11th.—Special Work at Bombing School. 
Parade Clapham Common Station (City and South London 
Tube Railway), 9.45 a.m. Uniform, haversacks, water bottles. 
Mid-day rations to be carried. : 

Easter Training.—W ill be at Esher. See special order. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills, &c., will take 
place at Headquarters. 





Platoon 


Ambu- 


By order, 
MacLEop YEARSLEY, 
Adjutant, 





March 3rd, 1917. 
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‘-ATTER OF THE TRADING WITH THE 
x THE NEMY AMENDMENT ACT, 1916. 
Invites 


Phe Public. Trustee 


+ ean and COMPANY, Limited vested i 
an Order 


e 
UF ec Section 4 of the ing © with “the Enemy 


pursmance 
ct, 1916, and dated 9th A it, 1916, 
eye | -- ts of 120, 000 shares 


ne issued capital of the company cons 
of os each fully paid. 


The purchasers, who must. be British born subj ae be 
equired to make a sworn declaration as to nationality and 
—.. on a form to be obtained from 


freedom from forei; 

the offices of the Public 
The purchasers will also ¥ required to satisfy the Public 

Trustee as to their financial and hnical ability to carry on 

the business of the company as efficiently as heretofore, or 

otherwise to the satisfaction of the Government. 

nm the company’s operations and affairs has been 


A report w 
yrepared b Le company in conjunction with the com sally ‘8 
Preditors ( * aterhouse and Co.) and with 
Turquand, Youn and Co. Copies of this report 
obtained, “sub; FW. ono agetngg pemetioned. together ‘with 
copies of com eee te -_ 


p to tl 
“appa auton to nto the Pubic, Trust, - he 
7 ae ray the Public Timustoo 
investigate before 





as . any matter which. he “may think nt 
copies of such report or wi 
ntending tenderers who desire to inspect the property of 
the coment, should apply to the Public Trustee for an 
authority 0 80. 
Tenders must be delivered, sealed, to the Public Trustee, 
-C., on or before Monday, the 2nd day of April, 





Kingsway, 
1917, at 12 e’elock noon, and marked on the envelope “ Tender, 
Siemens Shares.” 

The Public Trustee d not bind himself to accept any 


Fader, and reserves to himself all rights in connection there- 


» oo of Tender can be obtained from the Public Trustee. 
Dated this 8th day # ers: STEWART, 


blic Trustee, 
Cratodian for England and Wales. 


PATENTS AND DESIGNS ACTS, 1907-1914. 
STEAM DISCHARGE OF BOILERS. 


The: Proprietors of British Letters 
0. wie x 4 7 are ihe afantact to SELL the 

PATENT, or to acturers to work 
under it. It ae “8 phy which are made 
separate from the boiler and M.-H, direct} 
with by an external pipe or pipes not contaming any 


410 1 





apparatus. 
Address, BOUL. WADE and TENNANT, 
1'and 112, ee 
629 London, E.C. 





PATENTS AND DESIGNS ACTS, 1907-1914. 
TREATING CORROSIVE FUMES. 


The t Proprietor of British Letters 

26,684 of 1908 is PREPARED to SELL the 

- PATENT 4 ve “LICENSE British Manufacturers to work 

under it. It relates to the method of neutralising the 

corrosive fumes from the roasting of sulphide ores and 
thereby recovering valuable metallic compounds. 


Address, BOULT, WADE and TENNANT, 


111 and 112, Hatton- len, 
pow E.C. 


reater Winnipeg Water Dis- 


TRICT. 

TENDERS FOR 4in. AND 60in. caer IRON PIPES, 
SPECIALS, AND VALV 

Sealed =e to the 1 be 
noon on Foesetey, 4 A a 12th, 1917, for the 


653 1 








mieetqnes, wil 





recsiad 
Y af apy W PIPES, tops 12,000ft. and 1300ft. of 60in. 

( CARP IRON TRON ES, together with Sou SPECIALS and 

G 


Specieatious and Some of Tender and of contract may be 
bad wee as offices of “‘ The Engineer. 
e lowest or any ‘Tender not necessarily acce wooed 
R. D. WAUGH, 


ra Commissioners. 
501, Tribune nlpeg, Mat, Can. 
Win: 


Psi  Vatbcee 1917. 


anted, Abroad, for Munition 
nad saat ork, a BRICK WORKS Lt rg tl Low | nave 
had wi possible ex pon Mh ng nye re-clay and silica 
bricks.—Address, astien ¢ aan. ood sa 4 required, 
to 616, Engineer Office, No rfolk-strese: Strand, W.C. 616 4 


Wasted, Good Practical Working 


rubies ioe Panam poy to keep in order a number 
work on English Timber Conversion.— 
Kaden 618 618, _ ‘Ofice, 33, Norfolk-street, Strand, “A .C. 


Wanted Immediately, Engineer, 


with college education. capable of makin, stress 
diagrams for important ft on ress, engi 
neer Office, 33, Norfolk-street, Strand, W.C. 


Wanted, Works “omg with 


ee epperience. for small eager and A 


650 
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PREMIUM SYSTEM of PAYING WAGES]5 


PAYMENT by 


RESULTS 


has come to stop. 


There 


is no better method than 


The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand forthe Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 


Post free to any address in the 


33, Norfolk Street, 


“THE ENGINEER” Office, 


United Kingdom, 2s. 9d. 
Strand, W.C. 








Fiectrical Engineer Required to 


TAKE FULL CONTROL of all Electrical Installa- 
tions and upkeep in large Government-controlled works (bulk 
of current from Corporation). Applications will only be con- 
sidered from experienced men who have held” similar 


pe with g records. State age, experience, and salary 
requi No® person ——- employed upon Government 
work will be e: .—Applicants ius’ apply to their nearest 
Smprorment xchange, ,mentioning “‘The Engineer” oy 
number £45. 545. 


Engineer, Wanted as Premium |* 
NUS RATE FIXER for Marine Shop on the Clyde. 
Liberal salary given to good technical man with experience of 
——_ shop practice. “State fully qualifications, age, and 
No one already on Government work need apply. _ 
i. your nearest a Exchange, mentio ‘The 
Engineer” and No. A018. 72 a 


First. class Experienced  Esti- 

asoe WANTED by Government-controlled ——— 
e and small engines, omedge on — gencral work 

man W th ae practical kno ; cme and 

fitting, &c., who could control rate 

demonstration. Only men or experfenced need RS 

Permanent position to suitabl an. age, xp 





makin; 


and salary requi: No person already employed upon 
Government work will be e pplicants nse Bat 
their nearest Employment xchange, mentioning he 


Engineer ” and number 





ngineering Firm 
Government Jn; ed, a UIRE the SERVICES of 

thoroughly experienced WORKS ENGINEE R, used to Lay- 

out, Erection, and complete Equipment — up-to-date Works ; 


arge 


Drug ughtsman Wanted Imme- 
= for a Government-controlled Aircraft Works 
in South: West of England Aircraft Me Ses oo desirable, but 
not essential. No person already employed on Government 
work will be engaged.—Apply, giving fullest ——— as to 
training, age, salary required, to your nearest jorment 
Exchange, mentioning “The Engineer ” and No. ooo as 


Praughtsmen, Electrical, for 
8s for A.C. and D.C. Machines. Those with good 
expettenes preferred. No man on Government work 
be engaged.—Apply, stating qualifications, age, salary 
, and earliest date can commence, to your nearest 
Employment Exchange, mentioning “The a 





= 





[raughtsmen for Jigs and Tools, 
with shop pion piers te permanent sitions. No man 


on Government work will be engaged.—Reply, stating quali- 


fications, age, salary required, and earliest date can commence, 
to your nearest Empl sloyment Exchange, mentioning ‘ The 
Eadinest” "and No. / 610 a 





Reinforced \Saicaiaiaa Draughts- 


MAN REQUIRED for temporary staff. ® Thorough 
pomp of design and details of reinforced concrete build- 
dock walls, quays, piles, &., — tial. No one en 

vernment work or eligible for military service need 
apply. ~-Applications, og i age, experience, and sa 
required, Retire copies of ti recent testimonials, to be ad- 
the CHIEF ENGINEER, Port London 
‘Authority. 1 109, Leadenhall-street, E.C. 607 a 


ibe Good Mechanical 


DRAUGHTSMEN REQUIRED for Admiralty estab- 
to small high-class work preferred 








well versed in modern Ley cec ey Ae facturing 
methods and the ae of plant for maximum output. 
— to good m: State , experience, and salary 
requi No person alsenty employed upon Government 
work mii be en .—Applicants must apply y to their nearest 
Employment Exchange, mentioning “ ‘ Engineer” and 
number 542. 542 a 


hift Engineer Wanted for East- | * 


NEY Pumping Station, Portsmouth. Wage 42s. 6d. per 
week of 56 hours worked in 8-hour shifts. Small war aS and 
allowance for children. One with experience of both 
and gas ip 2? ine preferred.—Apply, BOROUGH ENGINEER, 
Town Hall, Portsmouth. 








One with knowledge of Machine 
Jigs, Aeroplane Engines, and other No one 
alr en, on Government work need apply.—Apply, 
stating jfull particulars and salary required, to nearest 
Employment Kxchange, quoting No. A3022. 646 1 


Wanted, Draughtsman for 
Munition nen’ 9 


Tools, 


lary ry aceon 0 to a i Sineneepectenee, and present 
position to Box F. White and Son, General 
Advertising rine 3 eer Ec. 557 a 

ON RRR RRA RE EE A A A TAN SN RA a 


bbe a Machine Shop 1 F ore- 


a in Gover 

engaged on Locomotive rand General Regieeotion 

a yah should ‘ood all-round knowledge 

of machine-shop practice, cieogwort, and capable of con- 

—_— 50 men. Permanent and good salary to first-class man. 

rson at I~ en on Government work will be 

a oyed.—A pply your nearest Employment a 
mentioning ‘“‘ The Engineer” and number A: 539 


Wanted, Foreman Blacksmith 


for Government controlled establishment in Southern 











rae pe must be able to undertake Case Hardeniag, &c. Give 
full detaiis of experience and salary required. No person 
pee employed upon Government ores will be engaged.— 
plicants capes apply’ to their nearest any danas Exchange, 
aurtioning “The Engineer” and number 583 a 





Wanted, Draughtsmen for 


DESIGNING JIGS and TUOLS in connection with 
important ‘Government pene ag for Aero Engines, Birming- 
ham district. No man a7 on Government work can 
e .—Applications = pe forwarded to the nearest 
g| oan oyment Exchange, quoting ‘*‘ The Engineer” and number 


Wanted, Foreman Miller, alsc 


SETTER-UP, for Brown and Sharpe, Cincinnati 
Garvin, Becker, and Ingersoll machines in Government 
controlled establishment eae apres county. Give full 
details of experience and salary requi Toque already 
employed u mn Government 1 work will be en; plicants 
must apply to their nearest Emiployieent r~Bkthange, 
mentioning “‘ The Engineer” and number 582. 





tural ee 4 ‘vorms in County ae 


Hnyineer Offioc, Em Norfolk-street, snd aig re 4 





W orks Superintendent or 
ASSISTANT WORKS MANAGER REQUIRED by 


© well-known Firm, Government controlled, ing large 
_ small sg repetition and general work. Applica- 
tions will only be considered from experienced engineers 


hewely aenemel, with latest manufacturing metho is 
and who made good in every way in similar position 
in large works. Permanent position right man. State 
age, <aporianie, and salary uired, 

employed upon Loverhurent. wor! 
cants must apply to their nearest Empl — Exchange, 
mentioning “ ‘he Engineer” and number 544 4 


Assistant Required for the 


ie Ay of a Mine ia Port Quali- 
ood general experience, especially 4 * repairs, 
railway i mining agg ys gas engines, and electric 
plant. Fair draughts A knowl et Portuguese or 
Spanish ad not ti hememetnaty 
age. Salary r month, “e18 first, Z19 second, t and 220 fort hird 
year; equivalent now 4 Portugal to os ~~ _ fat to id. £30. 
pen Gent Apuiy by letter, giving fail fren {arnished 
ers an —. y le’ y; p Pes a iculars 
dons 8. OWENS, Apply by letter, g , Westminster, London, 


(thief Rate Fixer Re 





fications ; 








uired by 


one of the li io largest Firms in pee! a Fyne | 
Internal Com » Engines Motor. Cars; must be 
ae Be embuatl 


at processes an ad fixing rates wings, 
, take entire charge departinent. Only high’ y 
men strong character and Pensested of co! 
st erable tact need Al oenerous salary to right man. “No 
= work 


application from men 
Employ ¢ considered Send eo eur Pogi peor” and 
relearn a ee quoting e none ” 





Pa a ad veyor With First- 


leading Certificate WANTED by a 


eee. 
or ineligible fox for’ Naval oF 
age, experience, &c. 
rand, W.C, 


pplicants must be oe res age 
St 


Pyilitary service.— 


Aadress, giving 
to P379, Engineer Office, 33, N sia yg 





| Wanted, Draughtsmen for Jig 


‘ool, and General Design Work or Aeroplane En Ig, 

Men used to Motor Car or high-class Small tngineering York 

referred. No oe already on Government work will 

engaged.—Apply your nearest Employment Be 
mententng “The Engineer” and No. A2982. 


Wanted, Good Plant Draughts- | ° 


MAN for London es used to laying out machine 
and metal working shops. oe awe pects to right man. No 
person resident more than Nos miles away or already engaged 
on Government work will,be em: be i .—Address, stating expe- 
rience, age, airy required, to Engineer Office, 33, Norfolk- 
street, Strand, W.C. 640 a 


Wanted, Two First- class Ji ig 


and TOOL DRAUGHTSMEN, used 
rations and limits, Also Two JUNIOR DRAUGHTSMEN 








© person a! y on Government work will be e — 
Apply your nearest Employment Exchange, mentioning 
ye. “4 Engineer” and No. 54a 





ertified Firm Masui Mechani- 


CAL DRAUGHTSMEN for Ls work, Coa 
and Power Station sy -outs ; also J 
ARCHIT. 


with full particular, age, HAUCHTSMAN Appt ta | 
wi uw nt work, sa! 

medical lassitication, bi T E YO ORKSHIRE 
ELI RIC POWER CO., Dewsbury. 651 « 





Pr htsman-Assistant Wanted. 
meed in Pumping Machinery. oa on Go be 
ig More a 10 miles aw away or 


'oont work need ae apy: uth or ea = cor of ae 
wa wu ineer "3 
Noerlivetrost | btrand. We. = e 





pyr eeeeiewen. —Wanted, at 
ow goiied Mechanical and Electrical DRAUGHTS- 

per week.—Apply, letter only, HENRY LEA 
ig! Sox pew Engineers, 38, Bennett’s-hill, —- 











Wanted, Machine Shop Fore- 


MAN for Government controlled A ts tell 
Manchester district, specialising in Boiler-house Plants, 
Mechanica] Coal and Ash Handling Machinery, &c. Thoroughly 
conversant with modern machiue shop practice, and capable 
of controlling about 70 men. Permanent and improving 
position to suitable applicant. State wages required. 
experience, references, age, &. No person already em: ployed 
upon Government work will be engaged. Applicants. must 

apply to their nearest a change, mentioning 
« The Engineer "and num ber 6 652 a 








anted, a “Second Driver, 

accustomed to Suction Gas or Diesel Engines. Good 

wages and cottage provided.—Address, giving full ‘particulars, 

with references, 1, Engineer Office, 35, Norfolk-street, 
Strand, W.C. S4la 


Wanted at Once, an_ Engine 
VER and STOKER for Waterworks. Also a 
MOTOR DRIVER.—Apply, MANAGER, Waterworks, Frimle: 
Green; Surrey, stating age, experience, and wages required. 
A 


et Good Reliable Man, 


ineligible, able to look after Steam Boiler, 20 H.P. 
Gas Engine, and Refrigerating Plant ; also attend to Plumbing 
irs.—Write full particulars as to age and wages required, 

21, Engineer ¢ Office, 3, Norfolk-street, Strand, W.C. 
Sennen anne 


Fully Qualified Electrical and 


MnOHLNINES ENGINEER DESIRES to MAKEa 
fight. ects Rs Ronee manager of a supply undertaking, 
nd power. Good business and organising 

capabies “Over 


e.—Address in first ge 
Appointment Required by Engi- 














Engineer Oftice, 33, Mostolkvetrest| Strand, W.C. 
as MANAGER of. Foreign kailway. Con- 
siderable experience in rallway construction work, bridge 
work and mining. Assistant manager of South ‘American 
— over three years rect men. Fluent 


Accustom a 
46.—A) b aaa to P371, Engineer oe 
oN Norfolk-atrect, pepe A - P371 





Eagineer (44), British Born and 


trained, Jost anes Lae rep tine with ten years’ ex- 
eeuce as chief ne eee manufacturing concern, 
EEKS RESPON: [BLE PO ITION with progressive firm.— 


— P378, Engineer Office, 33, Norfolk-street, paee” 
Engineerin Manager Open to 
GAGEMEN Technical, commercial and executive 

qualifications, obtained in large works. 

Special experience in factory design, power plant, 
General bes yy 

Accustom: fall control. —Address, 615, ager 
Office, 33, Norfolk street. Strand, W_C. 615 B 
Shops 


oundry Manager or 
Superintendent REQUIRE: POSITION. Drawing, 
pattern si Pp, foundry, machine shop and munitions factory ex- 
rience. Ineligible-—Reply, 46, Trent Boulevard, West 
rid gford, Nottingham. P370 » 


Labour Supervisor and Progress 

MAN. Frise so man, well primed in American and 
German industrial efficiency methods, SEEKS POST. Has an 
ability to focus essentials and master them, and where the 
organisation of labour, costs, and production wastes has to 
be ordered, in the competitive future, bya thinking specialist, 
he is capable of sound constructive service.—Address, P377, 
Engineer Office, 33, Norfo'k-street, Strand, W.C. P377 B 


()rganiser, High-class, Desires 
PPOINTMENT. Many years’ experience in general, 
motor, electrical, and agricultural engineering. Well up in 
all matters relating to works economy, selection of labour, 
rate fixing, cust accounts, the purchase and distribution of 
material and stores, valuation of stock and machinery for all 
pe rposes. Fats P374, Engineer Office, 33, Mextolk-strest, 
trand, W.C P37 
W orks Manager or Superin- 
TENDENT DESIR. be nr eagle practical 
engineer, energetic, tactful, and first-rate organiser; ex- 
rienced in large and medium B... and the production 
of a parts in large quantities; strict disciplinariam ; 
ek male and female labour. 7. PM, 
Engineer Office. Norfolk-street, Strand, W.C 


outh (16), Two Years’ Technical 


oa Sen, aves use of slide rule, DESIRES 
EMPLOY MEN ngineer’s Oe or Works.—E. W. P., 
15, Woodstock-avenue, West Ealin P38 B 


Jigs,” ‘Tools, and Machine Tools. 


—HEAD DRAUGHTSMAN WANTS SIMILAR 
BERTH, or as Sgg ee or other Position of Trust. Used 
highest class work ; 22 yrs.’exp. Birmingham district preferred. 
—Address, P376, Tasiness Pree eee —_. Cc. 





and 























Engmeer (32) oe Position as 

‘OREMAN or ASSIST. WORKS MANAGER, accus- 

tomedt to very accurate Government work. Highest references. 
A. B., Smith and Son, Library, Slough. PS B 


Foreman Millwright. — Works 


ENGINEER (40) SEEKS JOB; well up in erecting and 





maintenance of plant, Pose Pots Can also do building altera- 
tions and ropes Ae P38, Engineer Office, 33, } Z oe 
atract, Berend, FiC__ 





lary | Wanted, P Position as Outside 


REPRESENTATIVE to a firm of Bridge Builders and 
Constructional eers, or would be prepared to Supervise 
the Erection of Bri: igework or Constructiona. — ork. a 
experience. London centre prefe' eg oy dress, gre agi 
neer Office, 33, Norfolk-street, Strand, W 

Estab- 


[»specting “Fnginers 
HED over 20 s, co ualified staff, 
- UNDERTAKE TESTING and SUPER N, Electrical 
Plant, Structural Work, Bridgework, Rolling Stock: achinery, 
Address, P288, Engineer Office, 35, Norfolk-street, Strand, 
W.c. P2631 
‘- 
A e Firm of Engineers in in 
the 
HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM a, 


the course to include both Works and Dra 
Address, 2002, Engineer Office; 33, Norfolk-st., Strand, WC. 


Ezgi2 eering Pupil—A Dock, 
way el 


arbour Engineer is desirous of taking 
“One or more m PUPIL ar anrems, P3514, eee. 
Office, 33, No: ieetress Strand, W.C. 


[ast C.E., Inst. Mech. E., B.Sc., 











all ENGINEE RING EXAMINATIONS.—Mr. G.P. 
KNO B.Sc., A.M. Inst.C.E., &., personally PREPARES 
CANDIDA’ either a cual. or by 


ecesses i © Bt twalve ears. Courses can be 
sommenced at any time. ictoria-street, Westminster,S. . W. 
z= 


[mportant Dutch Wholesale 


Firm in the Machinery Line, with perfect sales organisa 
tion and large technical working staff, well introduced by the 
Dutch machinery factories, shipyards, and the general iron 
trade, is WILLING to TAKE up exclusive AGENCY or 
SOLE SALE for HOLLAND and its COLONIES of some 
first-class Factories. 





These will be reflected on steel sheets, tinned and raw, bar 
and profile iron, cast steel, cast iron, malleable cast iron, cast 
gun-metal, forged pieces raw and finished, tubes and fittings 
tools and machine tool, ball-bearings, &c. 


Large storehouses are at the firm's disposal. 
First-class bankers and business references can be supplied. 


Important factories, intending to export largely to the 
Dutch Territory after war is over, are invited to write under 
282, Advertising Offices, Rouma and Co., Amsterdam, 


Holland. 633 p 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
4%, Watling-street, LONDON, E.C. 
juare, Manch r. 
26, Collingwood-street, Newcastle-on-Tyne. 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paegss II., IIL., LXXVI. 
Numerical Index to Advertisements, 
Paes LXXV. 
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FRENCH MARKET. 
oe British Firm, Successfully | ip » 


g¢ British Manufa in France, with 
and Marseilles, DESIRES further 





Branches at Paris 


ROSE, LLOYD & CO, 
7, Union-court, Old Broad-street, London. 


AGENCIES. 
A Director is Required who will 
Invest £2500 to £5000 in 10 per cent. Participating 
Preference Shares (with Director's fee, to be arranged) in un 
established . Haulage. and Motor Lorry. Dealj , Dane 
(London), siioasine’ oe substantial profits: newly ARWOED 
with ful y equip repair shop. —Pafticulars from — D 
and CO. (LONDON). Ltd. 76. Cannon-street, E.C. 


a Rail Press - for 


Wanted anted, 
p> ao" ae up to 451 r yard; also FISH- 
PLATE PUNCHING waloueni No ‘at MACHINE, 
S unch four holes at oe Radren. 480 , Engineer Office, 
Norfolk-street, Strand, W.C. 480 » 


Wer Band Saw Blades, 16ft. 


aw wine sveoey ty gange, & eight Vacth Reg jnch, 
ery 20 jes per week.— Address 
ting Bras pe Savon street, Strand, W.C. 33 ¥F 


anted, Bar Reeling Machine, 
un good condition, suitable for reeli i 
dia. by ore: lon renee 614, Engineer O: ech oral 
street, Strand. 


Wanted, Boiler Tanks or Old 


BOILERS fer making into Tanks.—A. UN DERWOOD, 
3, Queen-street. 


Wanted, Double eam Ti eaiae 


WINCH ; oS Sf a er Sin. or 9in., with drum 
ee rer to hold yards Zin. —_ * Tope, or Suitable for 
a thie quantity. = a MB and — 

x Shoe lane, ran E.C, 617 F 


P364 db 








55, cutting 














anted, Modern Binching and 
mens MACHINE, for Z plate; eps 
bry rs —Ful pg te ARs blue Fring’ to L3 ffiotAnps 











ranted. Second- hand “Giinike- 


SHAFT, for 14 H.P. Hornsby Compound Portable 
Engine... Will send. detail drawi gree. dimensions. . Urgently 
wanted for war work.—Apply, TARRANT, Builder, a 


Wanted, Time Register, Any 


make; must be in baa working order. State ma 
, Smith’s Agency, Ltd., 100, Fleet- 
street, E. ‘390 F 


Wanted, 24ft. by 7ft. Lancashire 


BOILER, 100 Jb. to 120 Ib. ; also 22 by 7, for 100 Ib. or 
nédrest.—A. UNTDFRWOOD, 3. Queen- -street, E.C. 663 F 


oco. Steam Crane Required, 
city 1 to3tons. _ Must be in first-class condition.— 
works ENGINEER. North Works, Austin Motor Co., 
Ltd., Longbridee. Birmingham. 636 F 


ump, Rees Roturbo | Required 
sents immediate delivery ; capacity 432 c. ft. per minute. 
6Sft. Lift, including Shunt Motor, 510 volts ; Speed varied 
to suit. 
Failing Rees Roturbo, Open to Consider other make of 
similar capacity 
“PUMP, 


Care of J. W. VICKERS and CO., Ltd., 


505 F 
Sand- pap 


State price “and full 
street, Shoreditch, 





and en price. —Box T.R. 











Write, 


5, Nicholas-lane, E.C. 


pering Machine Wanted, 
“feed; must be in first-class coudition.— 
iculars to BORST BROS., Rivington- 

0: P3655 F 





and Well- 


Fe Hire, Pumps 
Be Upper” Gri Grand 


BOERS Rag AK . 
an 
} ing DS ae Se 8.E. Mislepbows No. 978 


For Sale -— 
TWO 70 H.P. MOTORS, 


by E. C. C., each D.C. 550 volts, 95 amps., 475 revs. 4-pole 
series wound, crane rated. 

TWO 120 K.W. GENERATING SETS, 
each comprisitig 6-cylindef Gas Ejfigitie, by Westinghouse 
Generator 220 volts, 325 revolutions, with switchboard. 

ONE 50 K.W. DYNAMO, 
by E. C. C.,. 225 volts, 320/400 ampéS., 425 revs., 6 poles, with 
rope pulley. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London; E. 





2012 «6 


ae’ Sale, Air Receiver, 20 X 5, 


es _ Ibs. pressure.—A. UNDERWOOD, 3, queen" 


Sale, 


or 
suitable for 18-pounder shells. 
Hollings and Guest). Price £115.—CRITTALL. 


ForSal Sale, Dogeg nti 5in., and: 


ay SH fast and loose 
peers: A for fn diate Di POSAL. i. KING ond 00. 
Engineers, Nailsworth, Glos. 1703 ¢ 


For S Sale, Boiler, 28 x 7, Lanca- 


E, reinsure 150 lb. steam; also self-contined 
COMPOUND} ENGINE, 13 x 23 x 24, by Davy Paxman. Im- 
mediate delivery.—A. UN DERWOOD, 3, Queen-st., E.C. 6676 


Fa Sale, Compressor, 750 Cubic 


straight line, 18in. steam cylinder, a Bos Bin. 
stroke, by i. Immediate delivery.—A. UN ~~." 
t, 


3, Queen-stree 
Fer Sale, Compressor, 1000 to| si 


1500 cubic feet, 20in. cylinder by Ht. stroke, worked by 
cross compound condensing engine, cylinders 15 and 274 by 4ft. 
stroke. Makers, Holman. Immediate delivery.—A. UNDER- 
WOOD, 3, Queen-street, E.C. 669 6 


‘or Sale, Tharsiek. 10 Ton 


ven by 8 60ft. Lattice on now —- = = 
ies, 4ft. by 84 gauge, together or separate.—/ v - 
WOOD, 3, Queen-street, Ec. 670 G 


Fer Sale, Electric 8-Ton Crane, 


by Smith, ot Rodley, 4ft. 8sin. gauge.—A. UNDER 
WOOD, 3, Queen-street, E. EC See G 


Fer Sale, Four Babcock “and 


Wilcox a BOILERS, each 9000 Ib. 

i 126 tu tes. 
ed_by chain- 
NS s9400., 








ong Press, 


gaien Ny 























hour with two Steep Bra .0in. x 3.3in a 
Two bales are hand-fired = two ike ical] 
te stokers. Pressure 170 lb.—GEO. COHEN, 
|, Commercial-road, London, E. 


For Sale, Four Cast Iron Helical 


HEELS. 
Pitch. Face. Bore. 





Din’ No. of 
ft. in. in. in. in. teeth. 
One Wheel a fete Beek 
One Wheel ee oe 12 7 112 
One Wheel .. in a “+ 
Two Wheels, each 7 + 4 12 ll 76 
ce, 33, Norfolk-straeet, est, 


Address, 622, Engineer 
W.c, 





ressors. 
© Belt-driven ‘‘ Ingersoll” Imperial 
ESSOR, capacity 2637 cubic feet, air pressure 


Ax. Com 
“xX” AIR RO MPHHSSO 


Ib. 
me_belt-driven “‘ Ingersoll ” AIR COMPRESSOR, capacity 
28 © —? feet. 
Es rsoll” AIF COMPRESSOR, geared for motor 
ante eapacity 177 cubic feet. 
One Steel 1 AIR RECEIVER, &ft. x 2ft. din. 
RI DDEL a €0.. 40, St. ag “square, Glasgow. 658 c 


Battery of Four Babcock and 


BOILERS, double drum type, each come 








ting 9000 1b. wate: bh 160 Ib_ w 
For imine te dniitary- “Apply, "HARRY H. rGARDAM Mand 
CO , Ltd.. Staines. 
entrifugal Water Was P, 


ractically new, makers Boving and Co. 
Suitable for belt or rope drive ; 5 3600 galls. per min. i 
7 


Speed r.p.m. 
Address, 475, Engineer Office, 33, N orfotk-street, Strand, W.C. 


Filectrie Plant. 


FOR SALE, sy 





“Balancer” GENERATING 
SEP, comprising mg gine co coupled te two Shunt Wound 
Dynamos, each gi at 250/300 volts, 450 r.p.m. 

e 45 K.W. OELECTRIC. Lic yy SET, —s 
H. e ‘Ve rtica]l Engine. led direct to Siemens Dynamo, me 
amperes, 220 volts. 475/ 


One 23) H.P, Willans’ Tri eee Higli-apeed ENGINE 
with extended sole-plate for carryi 


mo. 
One Sturtevant FAN, 7in. beget Faden coupled to motor, 400 


volts. 
One § B.H.P. Lister MOTOR, 65 volts, 68 senpiees 
RIDDELL and CO., 40, St. Enoch-square, lasgow. 657 « 


For Sale 
ONE MILE of NEW 14 Ib. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
Rats of SECOND-HAND PIT RAILS, 50-60lb. FLANGE 
AILS, Relayable Railway Sleepers, and Cart Road Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 
B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 


fror Sale :— 


PARSON’S STEAM TURBINE and ALTERNA- 
TOR, 3500 K.W., 1200 r.p.m., 200 lb. to sq. in., alternator 
field-rotating tye, and exciter nd 6000 volt maxi- 
mum load, 40 cycles. 

350 K.W. AL TERNATOR, three-phase, 50 cycles, 
550 volts, by B.T.H.Co., driven by 600 I.H.P. Cross-com- 
ound Engines by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 

ft. stroke, fly-wheel 20ff. diam.,&e &c. Very fine set. 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. oot 3-phase, 40-cycles, 480-500 
volts; Generators 200 K.W .C., compound wound. 

Each set on separate sole-plz ate. 

ONE 3 25 K.W. SET, Engines by Belliss, Dynamo 

1B r 220/240 volts, continuous current. 

FIVE "200 K.W. GENERATING SETS, Engines 

by Willans and Robinson, cyls. 20in. and 1igin. X Yin. 

stroke ; Generators, 2400 volts, three-phase, 60 cycles. 
MOTOR-DRIVEN FAN, by Waddel Ld., A.C. 
motor, 500 volts, 20,000 cu. ft. capacity. 

TIP WAGONS, 4ft. 8}in. gauge, side and end 


tip. 
a to 70 Tons OLD RAILWAY SLEEPERS. 
COAL CUTTERS, including Jeffrey Longwall, 
Shortwall, and Heading Machines, also Diamond Ma- 
chines, with spare parts.—All in excellent condition. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel: 4 Wakefield ; 867 Newcastl 
Tel. Add.: “ Engineer, Wakefield.” 








2017 @ 





“Sale, Gas Engi ine 


Cciles Bros. 4 H.P. noininal. witht te 
thorough rupning order. Also D 
and SUNS, LTD., 7, Farringdon-road. 


For Sale, High-cl class Pair of 


WIN DING ENGINES, by Robes and Co., Lincoln, 


my 


“HERON 





20in. cyls., ie with rliss valves, steaui 
reverser, and drum sersore. dia, Sft. wide, with post brak 
working pressure 18) lbs.; an exceptionally high-class pair o! 
engin one very little work, in first-class condition, as new. 
wing, and on application.— 
OMAS JOBNSON, Prescot Wigan. 632 G 


For Sale, One fli Engine, 
exe cylinders, with 70 K.W. single phase, 50 

oyetes, ion volts, alternator.THOMAS JOHNSON, Preseott- 
Wigan. 17146 


For Sale, One Enclosed Vertical 


STEAM ENGINE, £ crank type cylinders, 6Jin. and 

llin, diameter, coupled to ‘‘ Royce” Generator, 230 volts, direct 

current, 100 amps ST3le: My og | at 350 r.p.m., equal to new. 
One New MAIN'S! AFT, 44in. iameter, 63ft. long, 2-flangéd 


“One 80 B ALP. P. “Croft and Perkins” FRICTION CLUTCH, 
a 
“Bates” GAS ENGINE, Yin. cylinder, 18in. 


One ar — P. 
stroke. 
One GAS ‘PRODUCER PLANT, 7ft. x 4ft. 6 
Two RECEIVERS, 10ft. x 3ft. ‘one Poriter. Bit 10in x Mt. 


THOS. i rege AS LTP., 


Works, 








Phone 4630 (3 lines). 626 Gc 


Free Sale, Orie Powerful Lathe 


Campdeus and Hunter, triple geared, 28im, centres ; 
otentte gap by rack. 
One 


Telegrams, “ Ironical Sheffiela.” 





t. long ; will swing 40in. over saddle and 12ft. in gap, 


Powerful SLOTTING MACHINE, 20in. stroke, 
by Harvey. 
‘One SLOTTING MACHINE, b: aA e~ gees. 
One Powerful SHAPING MAC Iéin. 
One BORING and sae G LAT E, with ofa. Chuck, 
~~ 5ft. 2in. diamete’ 
DEL and CO., 40, "Bt. Enoch-square, Glasgow. 659 





Fe Sale, One Ruston-Proctor 


45 B.H.P. OIL ENGINE, 200 revolutions per minute, 
complete with fly-wheels and one belt pulley, water vessels, 
air pressure starter and _s ies; Engine practically new.— 
Apply to W. H. ALLEN, SON and CO., Ltd., Queen's Engi- 
neering Works, Bedford, for particulars. 499 G6 


Fer Sale, One 300 B.H.P. 


National Trin-cylinder HORIZONTAL GAS ENGINE, 
in first-class condition, with — Plant. Can be see seen 
running in Lancashire.—Address, 569, Engineer Office, 33, 
Norfolk-street, Strand, W.C. 569 ¢ 








or Sale or Hire, _Blectric 
MOTORS, from 6 to 300 at Baie por: 
PUMPS, from8 to 40N.H.P.; 


CHINE TOOLS De every d i 
s, immediate cans = WiLL pees ae 
Gun Victoria-street, don. E.C. Tel.: City 3938, mee 6 


Fy Sale, Powerful Horizontal 


BORING, Dk ILLING and TAPPING ag dy 2 
ng, of Johnstone “aT Sin. diameter, with Win. cod 





ot, and ca rating on a surface of Bft. x éft. 
high ; rack fee 3 y* eto with countershaft, 
RIDDEL and CO., 40, St. Enoch-square, Giasgow. 660 ¢ 





Fer Sale, Powerful 10-Ton Hand | 


DERRICK’ CRANE, 40ft. jib, all complete and in ex- 
662.6 


cellent 
RIDDEL "and CO., 40, St, Enoch-square, Glasgow. 





For Sale, serum 


DRAWING INSTI RUMEN 
nara BONS High Hol 


Fer Sale, Levels, 


DRAWING INSTRUMENTS, SECOND-HAND 
CLAR. BO Onn ee P Holbore W.C. 


pposite Gray's Inn-road). 
Fer Sale, 





Sturtevant 90 Steel 


Plate Full HOUSING FAN, , iver 12,000 cubic feet 
r minute. Complete with Vertical double- 
acting ine, also drawthrough heater, &c., suitable for 

timber ing or eating, workshops ; equal to new 
Ki, 7ft. x 30ft., "titted with cast iron cover 


cap gd 00 al ct pay eayacig a8 Gloticester. 625 o 
Fer Sale, Superior 5-Ton Electric 


FORGE or rou RY CRANE, about 17ft. 6ih, radius, 
— of steel. 
RIDDEL and ©0,; 40, St. Enoch-square, Glasgow. 655 ¢ 


For Sale, Time Recorder (Dey) 


for 150 unade bh eae . guaranteed, latest model, What 
offers ?—Box 250, Smith’s Agency, Ltd., 100, Fleet-street 39164 


or Sale, Winding Engine, 14in. 


wt linders, 24 stroke, 6ft. drum 2ft. wide, and capstan.— 
A. UNDERWOOD, 3, Queen-street, E.C. 672 G 


Fer Sale, 40 H.P. Indep endent 


COMPOUND CONDENSING ENGINE, fn steel girder 
frame, m: vw Marshall, Sons and Co., 
in 1904. *Gylitcders l3in. and 21 os x in 
90 r.p.m., working pressure r square inch. The 
ony ne is complete with flywheel, extras long crankshaft with 
ing and A standard, pulley and jet condenser.—For 
further particulars, apply to W. J. PERKINS, Consulting 
Engineer, 26, Victoria-street, S.W. 1. ‘6546 


Fo Sale, 50/69 Tons New Steel 


of air 














, Gainsborough, 
stroke, 5 





. British make, 4ft. to 12ft. ~~ x Spin. x lin. 
ice £15 10s. ton on rails; Kidderminster._JOSEPH JOHN 
KING a4) SONS, Ltd., Garston, Liverpool. 649 6 





Fes Sale, 54 Crossley Gas Engine, 


No. 54,017, with Suction Plant; 50 B.H.P. 

National “yey NGINE, “X "type, No .17, i with Suction 

tuned] Ree Wallis and Steevens STEAM WAGON ; 7-Ton 

Porta! HAND CRANE, by Smith, Rodney; Tangye 

STEAM ENGINE, “ou 1lgin. ‘dia. by in. stroke, and fitted 
Condenser a Proell governor.—STANLEY ENGI- 
NEERING 0O., 492 a 


Fer Sale, 126 K.W. Steam 


GENERATING SET, 220 volts, gn by Mather aud 








Platt.—A. UNDERWOOD, 3, Queen- street, E.C. 665 ¢ 
Hydraulic Riveter, 100 Tons | & 
capac’ 8ft. gap, tin w sfing < 


Also PUM 
suitable for tr above. —Apply, DAVIES hd mene a me 
Romiléy. 





Machine Tools. 


FOR SALE, one I2in. stroke SHAPING MACHINE 
by Buckton. 
peta Plate Edge PLANING MACHINE, by Craig and 
One SLOTTING MACHINE, llin. strok 
band a DRILLING on 2in spindles. 


0, 2a ts" BLOWE 
ORIDDEL ann CO., 40, St. Enoch-square, Gtaagor. 


FOR SALE BEFORE REMOVAL. 
()ne Lancashire Boiler, 28ft. by 


7ft. 6in., LM Cag reg Wild and Co. ; material of mild 


656 « 








steel, fH 17/33% ick, 80 Ib. pressure. 
. H. LONGBOTHAM AND CO., LTD., 
WAKEFIELD. = 639 « 
FOR SALE. 


ee of 20in. C ris. Hori. Winding 


ptt eee “op tt : Robey and Co. 
COND. ENGINE, by 


t . : . stroke. 
: BoRL, CORLISS COND. ENGINE, by 
mS and Thom, l6in. and 25in. cyls., i 


K.W. GENERATING SET, consisting of Vert. Comp. 
Engines, ae — to three-phase Alternator, 550 volts, 


ne nd 
. GENERATING SET, Two-crank High-pressure 
nes, direct co’ enera‘or, 500 volts, 500 revs. 
M GENES TING. SET, by Mirrlees, Watson and 
Maryan Co., direct = to Compound- -wound Dynamo, 


a0 volt, 240 amps, 620 re 
RFACE, SLIDLNG, ond SCREW- 
CUTTING a on sete 6in, Co. 
COMP. SMITH-VALE DUBLEX UMP, gin. and 12in 
steam cyls., 12in. water cyls., 10in. stroke. 
HORI. WOR THINGTON DU PLEX PU MP, 16in. x 84in. x 
10in., with 6in. suction, Sin. delivery. 
PULSOMETERS Nos. 10, 9, 8, 74, 5, 4, 3, and 2. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
HOS. W. WARD, LTD., ALBION WORKS 





Tel. : “ Forward, Sheffield.” Spl.4101. SHEFFIELD. 
R. H. Longbotham and Co., Ld., 
FIELD 


FOR SALE. IMME DIATELY : 


LOCOMOTIVE, 13in. dia. eyls. X 18in. stroke, 
six wheels coupled, copper fire-box; boiler insured for 
130 lb. pressure. 

LOCOMOTIVE, six wheels coupled, cyls. 94in. 
dia. x 14in. stroke, 2ft. gauge, by T. Green and —_ 


H. Longbotham and Co., 


e LTD., wud haye for prompt SALE Mirrlces- 
Watson SURFACE CONDENSER, with Separator, capacity 
30,000 Ib. steam per hour, 3000 sq. ft. cooling surface. 647 Gc 


Ry, y for Immediate Delivery :— 


One New LANCABBIEE BOILER, 30ft. by 7ft., for 
125 lb. workin, re 
Two New LA CASHIRE BOILERS, each 24ft. by 6ft. 6in., 
for 150 Ib. working pressure. 
Prices and full particulars from TINKERS, Ltd., Boiler- 
makers, Hyde, Manchester. 551 6 














‘ale or Hire Eight. Loco. 
TYPE BOILERS, insured pressures ns 'b, to 1501b. 

INCHES, 6in. and 7in. a cia ‘Rrcks.. 

16 DUPLEX PUMPS; FEED WATER HEAT AIR 
com ; Three AIR ; ebAN 

AFTS; GEARING ; PULLEYS; VERTICAL STEAM 
PUMPING ENGINES; DEEP-WELL P BO 


-WEL, UMPS ; 
HOLE P coe W.1. and STEEL TUBES ; WELL-BORING 


‘he Ministry of Munitions 
; HAS FOR DISPOSAL 


OXY-ACETYLENE PLANT, 


Consisting of 
GAS GENERATORS, REGULATORS, BLOWPIPES, <¢. 
For further particulars apply— 
MINISTRY OF MUNITIONS, 
74/Sales/49, 


Storey’s Gate, Westminster, 8.W. 528 « 


he Ministry of Munitions 


HAS FOR DISPOSAL 
CHEMICAL & ENGINEERING 
PLANT, 


USED AND UNUSED. 
Further particulars from— 
MINISTRY OF MUNITIONS, ' 
74/Sales 62, 
Storey’s Gate, Westminster, 8.W. 








To be Sold, New Dredger 
G00. Wires dares spine dep ROOT Grocte Markee aed 
Gorinchem, Nederlands. 460 « 


Ws are Open to Receive Orders 


i ALUMINIUM, GUN-METAL, BRASS and ALY 
k 





ASTINGS. under Class A and B Certificates.—STAN 


EN GINEERING CO., Bath. 


Witte Capstan Lathe for 
SALE 


p feed, 24in. hole through spindle, three- 
speed cone, 4in. et singe 6 Searing, 1. Sie on 5tt. hed, 
cut-o! 





wee “rad to tu w—For full 
and price apply BOULTON. ry PAUL, .Ltd., 
Wireraft Works, Norwich $35 « 





Wanted, a Firm of Metal 
Brokers in Lancashire or Cheshire, dealing p lavage i 
Tess 


Scrap Iron, to COMMUNICATE with Advertiser, on 
PMo | 


P46, Baginesr Office, 33, aera rarest, | Strand, W.C. 

\ anted, Firm to Take o on n Small 
Astitabe TOOL WORK —Address, 532, Enginec: 

Office, 33, Norfolk-street, Strand, W.C i 


anted, Firms Able Undertake 


and give ae Fe et HARDENED SCREW 
THREAD GAUGES, also PLAIN CYLINDRICAL GAUGES 
3 Size from 4 diameter up to Sin, diameter 
Ka ress, “612, Engineer Office, 35, Norfolk-street, Strand, ‘12 ( 


anted, Firms Able U terict 


complete MACHINING of AERO ENGINE CRANK 
SHAFTS. of tools is required for this work, 
including 27in. swine la’ =a also planing, slotting, or sawing 
machines and grinding ines.—Add tow full details 
of Lew ie Srallable, to S13, Engineer Office, Norfolk- = 
Stran 1 


Wanted, Firms to Undertake 


the MANU PACT Aety RE of JIGS and TOOLS, #Is0 

patent and sCREW GAUGES, for important Government 
. Accurate A. : essential.—Apply, LANCHESTER 

MOTOR CO., Montgomery-street, Birmingham. 623 : 


Wanted to Manufacture, 


rpre 
paceh bys or ENGINEERS’ abet 

it for either hea jum work 
oot oo mye el tern sh N and TOHNSON, 
Ltd. amgneers, Taunton. 3006 1 


(Shains, Small Sizes Electrically 


Welded, suitable for mines, polley blocks, and gen neral 
engineering purposes. Also CHAIN FITTINGS, including 
Rings, Hooks, Swivels, Shackles, Pulley Blocks, &e. Reliable 
quality, uick deliveries, and keen prices.—STRINGERS 
phased Heath, Ltd., Cradley en 443 1 


Nex, Gesonvted- Slee 























éeé.—For 


—— 3 A... x in small or large 
quantities, 2 Ss d place for deli — 
1704 Engineer Office. "3, Norfolk street Strand, 1704 6 





TO ENGINEERS. 
Which is the Perfect Locking 


NUT? 
the “‘ PERF LUC,” of course 
hen why don’t you use it? 
No accidents, no répairs. 


Why, 
5061 





Ditty Cleaning Materials.—We 
are open to 
PURCHASE weak 3 QUANTITIES 
0 
DIRTY CLEANING MATERIALS, 
sich as 
SPONGE CLOTHS AND WIPERS. 
“HILL, RHODES AND WILKINSON, LTD. 
Bradtord. 


517 1 





The a STEEL TUBE CO., Ld., Birmingham 
ok ae “ Weldiess, Birmingham.” 
Peete cr ee Rene Sanlsg 
motive ers, Superhea’ ing 
> siydraulie Work, Boring Rods, &e 


sual ® (@LDLESS MARK. 
BLINDS for FACTORIES 


ENORMOUS STOCK OF MATERIAL 
SUITABLE FOR BLINDS TO MEET 
the REGULATIONS. ORDERS CARRIED 
OUT WITH UTMOST EXPEDITION. 


MAPLE & CO., LTD. 


“147 














A. C. PUTTER ASD CO., Tottenham Court Road, LONDON. 522 1 
Sp 349 . Lant-street, Borough, 8.E. 
Shipyard Plant. PEEBLES bruce Peobes & Co, Lid 
aay ibariven. Set PLATE BENDING ROLLS, ~ = 
12ft. Pn long, be 4 


One Powerful power a adrant-type KEEL PLATE 
BENDI NG MACHINE * roll 18ft. long x 16in. diameter. 


RIDDEL and CO., 40, St. Enoch-square, Glasgow. 6616 





Steam Boilers, All Types and 
Launch, feng | 


Sizés,, Vertical, am Corn: aint 
r Heaters, 
sap Ae Repairs, Foot-uaier Host Lta., oes 





Le the Government Contractors 
and Munition Manufacturers.—For SALE, 12 English 
Petrol-driven Open EP RMCARS. 3ft. 6in. gauge ; 


meeble of being driven y ty 15 miles hour ; 36 horse- 
power; length over all 2lft.; width 7ft. 7in.; minimum 
radius of es that can be negotiated 75ft. d seats 





removable as to use chassis for transport ¢ of - &e — 
Further mastiaellon, please to 624, Office, 
33, Norfolk-street, Strand W.C.) 624 « 





ELECTRICAL MACHINERY 


See our IUustrated 
Advt. next week. 


Engineers, Edinburgh. 
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Head Office : 


Bredbury. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
Mo. .V.* 
PREPARATORY MACHINERY (continued). 
COTTON SEED. 

Cotron SEED, as we remarked in our second 
article, is, so far as the oil milling industry is 
concerned, of two varieties, one being the black 
Egyptian seed, the husk of which as received is 
practically free from adhering cotton fibre and 














kernels are distinctly smaller than the Egyptian. 
The engraving is facsimile as to the size of the seeds. 
In this country it is a common custom in the 


| production of cotton seed oil simply to reduce the 


seed as received between rolls and then to press the 
resultant meal in the usual way. In this way the 
husks and, in the case of the American seed, the 
adhering cotton lint pass into the cake. There does 
not appear to be any serious agricultural objection to 
this course, for cotton seed cake is in great favour as 
a cattle food. An excessive amount of lint in the 
case of the American seed, such as is sometimes found 








Fig. 18--AMERICAN AND EGYPTIAN COTTON SEED 


the other the white American or Indian seed, to 
which quite a considerable quantity of cotton fibre 
may be adherent. The ‘“ white’? seed is white 
merely by virtue of the adhering lint. In Fig. 18 we 
reproduce a photograph of some samples of the two 
varieties of cotton seed, kindly supplied to us for the 
purpose of this article by Rose, Downs and Thompson, 
Ld. At A the American seed is shown, and at B the 
Egyptian. The husks,O and D respectively, are hard 
and tough, the American being, if anything, harder 
and tougher than the Egyptian. The oil-bearing ker. 


on seed that has been badly ginned, would, 


undoubtedly, lower the value of the resultant cake. | 


Moreover, the excess lint has a distinct commercial 
value as cotton. Hence, for two reasons it may well 


pay the oil mills handling American cotton seed to | 


re-gin or de-lint it as a preliminary to treating it in 
the rolls and presses. 
DE-LINTING. 


A cotton seed de-linting machine as employed at 
an oil mill is almost indentical with a cotton gin as 





the general arrangement of a cotton seed de-linter. 
The seed delivered to the machine at A is admitted 
by a power-driven feed roller in an even stream into 
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Fig. 19—COTTON SEED DE-LINTER—ROSE, DOWNS 

. 
| the seed box B. One wall of this box consists of a 
grating C through which project the tips of a large 
number of fine-toothed circular saws. These saws 
number usually 106, and are spaced apart on the 
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Fig. 20—COTTONEESEEDMDECORTICATING MACHINE—ROSE, DOWNS AND THOMPSON 


nels E, F are soft yellow or whitish bodies which can | employed by the cotton grower. In Fig. 19 we give | ‘ 
readily be crushed between the fingers. The American | a drawing, the original of whicb was supplied to us) The saw cylinder runs at 375 revolutions per minute. 





* No. IV. appeared March 2nd. 


by Rose, Downs and Thompson, Limited, showing 


| shaft D by means of thin cast iron distance washers. 


''The seed in the seed box is churned up by the saws, 
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the teeth of which catch on the lint and remove it 
in great part from the seeds. The de-linted seed 
escapes from the shoot E under the control of a 

i regulating board, not shown in the drawing. 
The lint adhering to the saws is picked off the teeth 
by a circular brush mounted on the shaft F and 
revolving at about 1360 revolutions per minute. 
From this brush the lint is deflected into a flue G by 
means of an air draught produced by a fan on the 
shaft H. The draught is regulated by the damper J 








the slotted heads of bolts radiating inwards from the | 
dise flanges. In use, the flanged discs are enclosed | 
within a stationary sheet metal casing to prevent | 
accidents. A similar method is adopted for securing | 
the ‘‘ breast ’’ knives in place. In this case the slot- | 
headed bolts are attached to bosses projecting from 
the main framing. 
The further treatment of cotton seed requires no | 
special remark. [ft -is crushed, preparatory — to | 
pressing, in rolls closely similar fo or identical with 








Fig. 21—CASTOR SEED-—-PODS, 


and the handle K. From the flue the lint is delivered | 
into a “ condenser ” L, a casing containing a revolving | 
cylindrical cage of wire cloth, on which the lint | 
collects as a roll and from which it is removed from | 
time to time. This machine absorbs from 4 to 8 

brake horse-power, and can treat from 3 to 20 tons of 

seed per twenty-four hours, according to the nature | 
ot the seed and the extent to which it is desired to 

de-lint it. On the average it may be expected that 

round about 20 Ib. of lint will be obtained from a ton 

of seed. The presence of iron particles amongst 

the seed fed to the machine has to be guarded against, 

because of the very destructive effect such material 

would have on the saw teeth. It is, therefore, a 

common practice to embody in the seed box a series 

of electro-magnets over which the seed is compelled 

to pass before it reaches the saws. 


DECORTICATING COTTON SEED. 

Following American practice, it is becoming 
common in this country, in some cases, to remove 
the husks or cortex of the seeds before crushing and 
pressing them. In this way the kernels, or ‘‘ meats ”’ 
as they are called, alone are pressed. The advantages 
of this practice lie in the freedom from discoloration 
of the oil, otherwise liable to be produced by the 
“olouring matter in the husks, the improved quality 
of the cake, and the inereased output of oil obtained | 
from a press of given size. 

A decorticating machine for cotton seed, made by 
Rose, Downs and Thompson, Limited, is shown in 
sectional elevation in Fig. 20. The machine may be 
described as consisting of a rotating barrel carrying 
ten knives crosswise on its periphery, and of a fixed 
* breast ’’ carrying three stationary knives similarly 
disposed crosswise. The seed is fed on to the barrel 
from an overhead hopper by means of a power-driven 
fiuted feed roll, working in conjunction with a hand- 
regulated shutter across the hopper mouth. The 
“‘ breast’ is made in four sections, the divisions 
being coincident with the planes of the central lines 
of the three “breast” knives. The seed falling 
on to the rotating barrel is caught between the 
rotating and fixed knives. The husks and kernels | 
together are carried round to the lower edge of the | 
‘*‘ breast” and are there collected. This machine is 
made in several sizes. That size illustrated has an 
output of about 10 ewts. per hour, and to drive it 
absorbs some six brake horse-power. The knife 
barrel in this case runs at 1500 revolutions per minute. 

Considerable ‘mechanical interest attaches to the 
method adopted by the designers of this machine for 
carrying the barrel blades. Three conditions have 
to be met. First, the knives have to be readily 
adjustable radially to suit possible variations in the 
size of seed delivered to the machine for treatment. 
Secondly, the knives have to be easily removable, 
so that they may be taken out and sharpened. 
Thirdly, the knives must be fastened in some 
particularly secure manner, to withstand the centri- 
fugal force on them arising from their high speed of 
rotation. To fulfil these requirements, no attempt, 
it will be seen, is made to fix the knives directly to the 
barrel itself. ‘The barrel is simply slotted to allow | 
the knives to pass through it. In each side frame of | 
the machine a circular central hole is formed. Through | 
these holes the ends of the knives project. Beyond | 
each frame a flanged and slotted disc is fixed to the | 
barrel shaft. The ends of the knives are carried | 
through the slots in these discs and are gripped in | 


A machine for this purpose, a castor seed sheller, 
made by Rose, Downs and Thompson, Limited, 
is represented in Fig. 22. The seeds are fed into a 
small hopper A at the top of the machine, and are 
thence carried by a rotating worm between a pai: 
of discs B. The distance between these discs can 
be regulated by the means indicated to suit require 

ments. The pods, rubbed between the dises, have 
their outer casings broken, and escaping, fall through 
a special distribution device into the hopper C, and 
thence past a hinged regulating flap, across the 
channel D into another hopper E. While the stream 
is crossing the channél D it meets a blast of air 
from the fan F. The force of the blast is regulated 
so that the lighter material only, the fragments of 
the outer husk, may be carried away, as at G, into 
a suitable collecting chamber. The heavier portions, 
the beans with what husk may yet adhere to them, 
pass from the hopper E to a pair of rolls H, the 
distance apart of which is carefully adjusted to suit 
requirements. Leaving these rolls, the beans anid 
husk fragments fall on to a shaking separator |). 
Leaving this at K, the material in descending meet 
a blast of air from a second fan L. This blast carries 
away with it down the passage M the lighter frag 
ments of the outer pod yet remaining in the stream, 
but is not sufficiently strong to prevent the bean- 
from descending into the hopper N. The speed 

of the various parts of this machine are marked on 
the drawing. ‘The example illustrated has an out 

put of 10 to 20 ewt. per hour, and absorbs 6 to 8 brake 
horse-power. 


DECORTICATING CASTOR SEED. 


The machine just described removes the outer 
husk of the seed. Doubtless it may remove some of 
the inner shell as well, but for this purpose it is 


| usual to pass the seed through a special decorticatiny 


BEANS AND KERNELS - 


those used for linseed or even copra—see Figs. 4, 5 | 


and 9 ante. 


CASTOR SEED. 

The distinguishing feature of castor seed as 
an oil-bearing substance lies in the fact that the 
portion which carries the oil is enclosed within 
two outer casings. Fig. 21, prepared from samples 
kindly supplied by Rose, Downs and Thompson, 
Limited, shows the seed and its component parts. 


t 
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Fig. 22--CASTOR SEED SHELLER— 


At A the seed as grown is illustrated. The pod, it 
will be gathered, is in three sections, B. The removal 
of the husk C from either of these sections reveals 
a deep-coloured prettily-marked bean D. The cortex 
or shell E of these beans is thin and brittle, and 
encloses the white oil-bearing kernel F. The engrav- 
ing is facsimile as to size. 


SHELLING. 


The first step in the preparation of the seed for 
pressing is the removal of the outer shell or pod. 


/regulated by hand. 





|machine after it has gone through the sheller. A 


combined decorticator and separator for castor 
seed; made by Rose, Downs and Thompson, is 
illustrated in Fig. 23. In this the beans are dis- 


| tributed from a hopper, provided with a fluted feed 


roll and a hand-regulated shutter plate. The beans 
fall and are cracked between a pair of cylindrical 
rolls, the space between which can be suitably 
Leaving the rolls, the broken 
shells and kernels fall on to a shaking separator. 
This separator consists of two series of contra. 
sloping trays, extending between and united to a 
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ROSE, = DOWNS AND KTHOMPSON 


pair of vertical side frames. The frames referred 
to are hung by means of eight flat steel springs 
from the main framing of the machine, four of the 
springs being within the main frames, and four, at 
a lower level, being external to them. The separator 
is vibrated by means of a pair of flexible connecting- 
rods lying outside the main frames, and coupled up 
to a short-throw crank shaft extending across the 
main frames at the right-hand end, as seen in the 
elevations in the engraving. An air trunk with a 
fan at its foot is arranged between the main frames 
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at the crank shaft end. 
orifices, the blasts from which can be controlled inde- 
pendently by shutters operated by racks and hand 
wheels. 
travel under the shaking action from one tray to the 
next in the series. The kernels complete the whole 
course, and fall off the separator at the right-hand 
end of the lowest tray. The lighter portions of the 























Th 


This trunk has four separate | 


The shells and kernels falling from the rolls 


blown from a fan at the foot. The kernels, or the 
majority of them, succeed in passing across this 
trunk, and fall into an outlet shoot. The lighter 
portions are carried by the air blast into a dust 
chamber. At the foot of this chamber is a partition 
2ft. high, the position of which is adjusted so that 
any kernels carried over with the blast shall fall 
on one side of it, while the dust and shells fall on 


Middleton and Co., of Sheepscar Foundry, Leeds— 
is shown in Figs. 24 and 25. The design is con- 
siderably different from that illustrated in Fig. 23, 
but the principle of action is much the same. The 
hopper from which the seed passes to the cracking 
rolls is provided with the usual screw-adjusted flap 
and power-driven feed roll. The cracking rolls 
are 8in. in diameter, are of cast iron, turned and 
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Fig. 23—CASTOR 


beans, the shell fragments, under the action of the 
air blast, fail to complete the whole course, and are | 
carried off over the left-hand end of one or other of 
: the trays into a vertical passage, from the foot of 
3 which they are eventually discharged. Doors are 
3 provided in the outer wall of this passage to regulate 
¥ the egress of the air blast. 

The output of the size of machine illustrated is 
20 ewt. of beans per hour. Seven brake horse- 
power is absorbed in driving it. The crushing rolls 
i run at 100 revolutions per minute, the separator 
shaker shaft at. 500, the feed roll at 120, and the fan 
at 1000. 

It may be remarked that the practice of freeing 
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Figs. 24 and 25- 


the castor seed kernel from its inner or second covering | 
is not by any means. universal. It is more or less 
necessary, if a good, clear quality of hot-drawn oil 
is desired, but for many purposes the oil obtained 
by pressing the beans with only the outer pod removed 
is found sufficiently good to justify the practice. 
Another castor seed decorticator—made by Robert 
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SEED DECORTICATOR AND SEPARATOR—ROSE, DOWNS AND THOMPSON 


fluted, and are driven at differential speeds. They {the other. The machine illustrated can deal with 
are journalled in horizontally sliding bearings, the | 74 cewt. of seed per hour, and absorbs in its driving 
distance between the rolls being regulated by means | about three horse-power. 
of a pair of wedge-headed bolts. A pair of weighted | 
bell-erank levers serve to regulate the pressure | 
exerted by the rolls on the seed in the manner indi- | 
cated in Fig. 24. From the cracking rolls the kernels | _ ADDRESSING the North British shareholders on the 
and husks fall on to a shaking separator carried on | 22nd ult., Mr. William Whitelaw, the chairman, said that 
spring rods, and vibrated by a short-throw crank | _— it was true that there would probably be great 
shaft running at 250 revolutions per minuté. On | “h#ge* in the position of railway. companies after the 
g . ! war they had no certain information on the matter and 
the shaker the charge is tossed about, and those | just be prepared for ultimately resuming in full their 
portions of the cracked shells which may yet be | responsibilities to the public. He was unable to speak 
adhering to their kernels are separated therefrom. | as freely as he should like about some of the aims and 
Towards the lower end of the shaker the charge! developments of industrial life on the North British 
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CASTOR SEED DECORTICATOR AND SEPARATOR--ROBERT MIDDLETON 


e« 
passes on to a perforated portion of the bottom. | System, but the directors were giving attention to them, 


Through this the shells, kernels, and dust pass. | Obviously, the provision of goods and passenger stations. 


Sticks, portions of the outer husks and other large- | — yards and sidings, — tee tigen — 
sized extraneous matter pass across it, and are | pe ire tees. peer eae is bases wees _— ts ma 
discharged through an opening in the bottom into | a ae ae Peers ser oa tial ce. pce 

wth : The task was the more difficult in that, to a large extent, 
a shoot. The shells, kernels, and dust leaving the | they had to adopt existing lines and works to new and 
shaker fall into a trunk, up which a blast of air is undreamed of conditions. 
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Cambrian ... 
Furness... ... 

Great Central ... 

Great Eastern ... 

Great Northern 

Great Western .. 

Hull and Barnsle 
Lancashire and Yorkshire 
L. and N.W.R. ome 
L. and S.W.R . 

L.B. and S.C.R. 
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Mid. and G.N. Joint | 
Mid. and S.W. Juncet. 
North Eastern ... 

North Stafford... ... 
S. and D. Joint R. 
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LOCOMOTIVES OF THE UNITED KINGDOM. 
By E. L. AHRONS, M.I. Mech. E. 


In THE ENGINEER Of July 30th, 1915, there appeared 
tables of the numbers of locomotives in use on all 
the principal railways. These were’ classified only 
under wheel arrangements, and no distinction was 
made between passenger and goods engines, or between 
those engines with inside and outside cylinders, or 
with double and single frames. 

In THE ENGINEER of September 17th, 1915, to 
which reference should be made, the writer explained 
his sytem of locomotive classification, and the annexed 
tables, in which this system of classification is em- 
ployed, give full particulars of the tender locomotives 
in use at the end of 1915, showing the position and 
number of the cylinders, style of framing, tanks, &c. 

Dealing with Table I., “‘ Passenger Engines,”’ the 

“singles ’’ are rapidly disappearing. At the end of 
1894 there were more than 300 of the various types 
of 2-2-2 singles at work, all of which, with the excep- 
tion of the London and North-Western engine 
‘** Cornwall,” have disappeared. Of the 4-2-2 singles 
which succeeded them, 79 out of the 80 Great Western 
engines have been scrapped, and also 10 Great 
Eastern engines, and of 53 of Mr. P. Stirling’s cele- 
brated 8ft. singles, only one, employed on local 
services, remained. This has since been broken up. 

The six London and South-Western double-driver 





engines, erroneously classed as 4-2-2 engines,.are 

four-cylinder engines with two pairs of uncoupled | ¢ 
driving wheels, and should be classed either map 
S 
*x | 


4220, or, as the author prefers to express them, 


i 41IV0. Of the 2-4-0 engines the once numerous 


pis type with double frames remains only upon | 
the Great Western and Midland railways, with 10 
out cf more than 100 formerly on the Great Central. 
The Great Northern Railway, North-Eastern Railway, 
London, Chatham and Dover Railway, South- 
Eastern Railway, and London, Brighton and South 
Coast Railway had large numbers of this type, all 
of which have gone. The Great Western does not 
possess a single example of the British standard 
P440 type with inside frames, all the 4-4-0 engines 
on this line a either double frames or outside 
cylinders. 

The two- eylindien Worsdell compound engines, 
of which there were 48 passenger engines on the North- 
Eastern and 11 on the Great Eastern, are extinct. The 
latter have been broken up, and those on the North- 
Eastern have long since been converted to simple 
engines. It is only on the North of Ireland that the 
two-cylinder compound engine survives. 

The three and four-cylinder engines are more 
modern, but the three-cylinder compounds of Mr. 
Webb, of which there were 100, have been scrapped 
some years ago. Of three-cylinder high-pressure 
engines there are 43 in the list, but the North-Eastern 
is still adding to the number. Of three-cylinder 
compounds there are 50. Of four-cylinder high- 
pressure engines there are 127, and of four-cylinder 
compound engines there are 77. Of the latter 69 
are of Mr. Webb’s later design, but they are being 
gradually converted to two-cylinder simple engines. 
Of the multi-cylinder engines, those on the North- 
Eastern, Midland and London and North-Western 
are arranged to transmit the whole of the driving 
effort through one axle, whereas those on the Great 

Yestern, Lancashire and Yorkshire, and Great 





Northern railways transmit it through two driving 
axles. 


Of the American ‘‘ Mogul’ goods engines— | 
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G x 260—purchased in 1899-1900, there were 40 on 


the Midland, 20 on the Great Northern, and 20 on 
the Great Central. 
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67 four-wheels coupled 
engines. 


The last of these engines were 
broken up during 1915, and none remain at work. | abrasive. 


7578 six-wheels coupled engines. 


who obtained it by heating graphite with sand in the 
electric furnace, and it is now employed as a refractory 
lining for such furnaces, besides being useful as an 
It has also been incorporated with cement 


-Goods Vender Engines. 
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1136 eight-wheels 
coupled engines. 


* The Caledonian Railway had 39 G x 060, the only engines of this type in the country. A number have been broken up, but 


about 20 remain. 


The total number of 0-6-0 engines on this line is 500, all the others being of the standard G060 class. 


+ The L. and N.W.R.G A 080 are gradually being rebuilt as simple G080, and have been included in the latter type, although 


a number still remain compounds waiting for conversion, 


There are, however, 106 ‘‘ Moguls ’’ of British build 
at work, nearly all of which are quite recent engines. 
The tables deal with the engine. at work in Decem- 
ber, 1915. 





WHAT INDUSTRY OWES TO SCIENCE. 
No. IX.* 
REFRACTORY MATERIALS. 


A MATERIAL is termed refractory when it resists 


the ordinary treatment to which materials of its | 


class are subjected ; it may be a mineral which does 
not yield readily to the hammer, or an ore not easily 
reduced. 


resist economically the temperature of a furnace, and 


the corrosive action of other substances with which | 


they come into contact. Refractoriness may, there- 
fore, be a vice or a virtue, according to circumstances, 
and a given material may be refractory in one process, 
but break down easily if employed in another. 


The increased demand for refractory materials during | 


the war, particularly in the manufacture of steel and 
glass, has shown the need for further scientific investi- 
gation. Experiment on the large scale is costly, 


The help of chemists is therefore essential in deter- 


mining the composition and chemical and physical | 


properties of such substances, having in view the 
purposes to which they are to be applied. 
work is not confined to the investigation of known 
refractories, but is extended to the discovery and 
utilisation of new refractories to cope with the con- 
ditions created by their employment in high tempera- 
ture furnaces. 

Having selected a suitable material, from the 
chemical point of view, it is necessary to ascertain 
whether it will withstand, without shrinkage, fusion 
or softening—and consequent deformation—the 
temperature required for the desired reaction. The 
refractory that will last for ever has yet to be found, 
but that with the longest life is the most economical, 
provided the saving effected by the increased length 
of life—renewals being less frequently required— 
plus the saving of time and labour, in more continuous 
running of the furnace, is proportionate to any 
additional cost. The subject has long been treated 
more or less scientifically, the older refractories 
being classified into acid, basic, and neutral materials. 
As examples of the acid class we have fire-clays, such 
as ganister, the highly siliceous material used for 
lining acid Bessemer converters ; in the basic class, 
such substances as lime, magnesia, and calcined 
dolomite ; while among the neutral refractories we 
may include gas carbon and graphite. These mate- 
rials have proved eminently suitable for some pur- 
poses, but with the use of the electric furnace we 
require substances still more refractory, and in recent 
years science has provided a number of them. 

. Carborundum, the extremely hard and refractory 
carbide of silicon, was first made in 1891 by Acheson, 





* No, VIII appeared February 16th. 


In recent times, however, the term has | 
become specially associated with substances that will | 


The | 





to give grip to surfaces, as on staircases subjected to 
considerable wear. Other modern refractories are 
alundum—fused aluminium oxide—silicon, fused 
silica, zirconia, and artificially made graphite. Cru- 
cibles of graphite, intimately mixed with sufficient 
clay to give the mixture coherence, are far preferable 
for many purposes, and much more durable than those 
made of clay alone. 


GLASS. 


The manufacture of glass dates from the first 
period of Egyptian history. Egypt, the instructor 
of the world in so many arts, possessed in very early 
times craftsmen skilled in making, blowing, colour- 
ing and cutting this most remarkable and useful 
material. The industry survived through the vicis- 
situdes of the country until the time of Tiberius 
(A.D. 14-41), who brought Egyptian glass workers to 
Rome, where the art flourished until the decline of the 


|empire, during which the principal centre of manu- 
| facture was transferred to Byzantium. 


The value 
attached to glass by the ancients is indicated by the 
circumstance that the industry was always supported 
and encouraged by the most powerful and influential 
rulers, migrating with their power from one country 
to another. However, at the time of the fall of 


‘ a = “ " 1 Ct s } i e es 4 4 - . s 
especially if carried out in an unscientific manner. | Constantinople it had become established in various 


centres, of which the chief was Venice, where it soon 
attained such proportions as to give occupation to 
over 8000 persons. 

In the Middle Ages the industry was developed in 
Germany and Bohemia, especially in the latter country, 
which, owing to the native supply of pure quartz, 
ultimately superseded Venice as the source of the finest 
glass. In1870 glass making gave employment to 30,000 
workers in Bohemia. The invention of glass mirrors 
has been attributed to the Germans, the original 
method being to back the glass with polished metal. 
Glass was first used for windows in England about 
the end of the eleventh century, and was made here 
in the fifteenth, but with little success until about 
1557, when French artisans were employed in London. 
In 1670 Venetian workers were brought over to make 
the heavier and finer kinds, and in 1771 the industry 
became more firmly established by the formation of 
the British Plate Glass Company, whose successors 
are still in existence at St. Helens. 

The scientific study of glass was first made on the 
physical side, its transparency, permanence, and the 
absence of crystalline structure with consequent, 
birefrangence, combining to render it an almost ideal 
material for the construction of the essential parts of 
optical instruments. In fact, the science of optics, 
with its manifold applications to spectacles, micro- 
scopes, telescopes and spectroscopes, owes its exist- 
ence to our possession of glass. The first investiga- 
tions in the chemistry of the subject were made with 
a view to the improvement and better adaptation of 
glass to optical purposes. Up to 1829 the only 
varieties of optical glass were soda-lime or crown 
glass, potash-lime or Bohemian glass, and potash-lead 
or flint glass, also known as crystal or strass, these 
being made from mixtures of the silicates of the 
metals indicated. Before that year Fraunhdfer and 





Guinand had made experiments modifying the com- 
position of crown and flint glasses, and had produced 
compound lenses with a fair approach to achro- 
matism. In 1829, however, Débereiner produced 
glasses containing barium and strontium, metals 
closely allied to calcium, the metal contained in lime, 
and in 1834 Harcourt, in England, commenced a long 
series of researches on the production of new glasses, 
which—although the positive results obtained were 
of small value—established principles subsequently 
turned to good account in the manufacture of special 
kinds for thermometers, laboratory apparatus, lamp 
chimneys, optical instruments, and many other 
important articles. The next advance, an epoch- 
making one, was begun about 1880, when Schott, a 
trained chemist, the son of a Westphalian glass maker, 
was encouraged by Abbé to search for new and 
better optical glass. His knowledge of mineralogy 
served him well, for instead of proceeding laboriously 
along the lines of methodical research, ’i¢ took almost 
a direct road to the desired goal, producing glass con- 
taining boric and phosphoric oxides with alumina and 
baryta. Microscopes designed for these new glasses 
proved perfectly achromatic, and in every way 
superior to the older kinds ; and this striking advance 
has doubtless contributed enormously to the useful- 
ness of the microscope, and of the microscope to 
industry generally. 

Schott next turned his attention to the solution of 
the problems of thermal expansion and volume tem- 
perature hysteresis of glass. Owing to its low thermal 
conductivity it is important that glass intended to 
withstand sudden changes of temperature should 
have a thermal expansion as slight as possible, in 
order to hold against the strain set up by unequal 
temperature changes, and that the risk of cracking 
may be minimised within reasonable limits; the 
range of temperature change varying inversely as the 
thermal expansion. Schott produced borosilicate 
glass containing zinc and aluminium, with exceed- 
ingly low coefficients of expansion, and capable of 
resisting a sudden temperature change of over 190 
deg. Cent., whereas the ordinary Bohemian glass 
would scarcely withstand a change of much over 90 
deg. The borosilicate glasses have therefore been of 
service for the construction of incandescent gas 
chimneys, and also of apparatus for laboratory use ; 
their slight solubility in chemical reagents constitut- 
ing an additional advantage. 

Whena thermometer made of ordinary glass is heated 
to a temperature much above that of the air the glass 
bulb, on cooling, does not return immediately to its 
original volume, and may take morths or even years 
to do so. Consequently if the bulb, before it has re- 
gained its original volume, is surrounded by melting 
ice, the thermometer will not register the true melting 
point, but a point, varying with the thermometer, from 
0.5 to 1 deg. Cent. below the correct temperature ; 
and lower temperatures in general will not be regis- 
tered correctly until the bulb has regained its original 
volume. This defect was largely overcome by the 
results obtained by Schott, whose Jena normal glass 
19111 and Jena borosilicate glass 59%!, when used for 
thermometers, show a zero depression of only about 
0.05 deg. Cent. after heating to 100 deg. Cent. Owing 
to their infusibility, glasses of this type can also be 
used for nitrogen-filled thermometers, registering up 
to about 575 deg. Cent. 

The list of new and useful scientific products might 
be much further extended if we were to deal with the 
subject more thoroughly, but it would be regarded as 
an oversight if we omitted to mention fused silica 
glass, a comparatively recent invention. From pure 
quartz worked in the oxy-hydrogen flame excellent 
glass is produced, having the property of withstanding 
a sudden change of temperature of over 1000 deg. 
Cent. Being highly resistant to chemical action, it 
useful in the laboratory for many purposes for 
which platinum was formerly employed. 

Until the outbreak of war the production of glass- 
ware from chemical investigations was almost 
exclusively in the hands of Germany and Austria. 
Stocks were becoming speedily exhausted and the 
position would have become serious for many impor- 
tant industries if British chemists had not promptly 
taken the matter in hand. They had not merely to 
imitate glasses previously imported, but to find 
substitutes for certain ingredients of batch mixtures, 
notably potash, for which also we had hitherto been 
dependent on Germany and of which supplies were 
running low. ‘The work of Professor Herbert Jackson, 
in conjunction with the Glass Research Committee of 
the Institute of Chemistry, was especially successful, 
and, with the co-operation of a number of well-known 
firms, laboratory vessels, such as beakers and flasks, 
and all ordinary forms of apparatus are now produced 
in this country, having qualities in some respects 
superior to those of enemy origin. In some cases, 
perhaps, the products have not quite the same finish 
as those of the experienced German workers, but we 
are convinced that the defects are not radical, and 
that given time, the British makers will not only equal, 
but excel the German in both quality and technique. 
In addition to the needs of the laboratory, many other 
kinds of glass were required,and the work was 
extended to the investigation of over forty varieties 
for which formulas have been supplied to approved 
firms. With shortage of labour and other economic 
difficulties, firms havo undertaken with remarkable 
energy new branches of work which it is hoped they 
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will be able to retain, in the future, in the face 
competition from our quondam enemies. 

Yet another problem has been successfully tackled 
by Professor Jackson, viz., the treatment of,clay and 
the speeding"up of supplies of pots and tanks for glass 
production. 

For the production of optical glass essential to the 
services, we, fortunately, had well-established manu- 
facturers, by whose praiseworthy endeavours the 
output has been sufficient to cope with the greatly 
increased demand. Professor Jackson has supplied 
formulas for batch mixtures for several important 
varieties not hitherto made in this country. The 
difficulty of securing supplies of suitable sand had 
also to be faced, and our mineralogists and chemists 
devoted attention to this question, with satisfactory 
results, the report of Dr. Boswell, of the Imperial 
College of Science and Technology, indicates that we 
possess natural resources which can be utilised by our 
manufacturers to their advantage. Research work 
on refractories and electric furnace methods is also 
in progress at the National Physical Laboratory. 

In the course of time an enterprising firm, with the 
aid of chemists and from indigenous sources, produced 
supplies of potash of high quality in sufficient bulk 
for the imperative requirements of glass makers, and 
this factor was of no small consequence, since it is 
admitted that for certain glasses potash is practically 
indispensable. 

From the foregoing, it is evident that in spite of 
the antiquity of the industry, and the fact that good 
glasses for ordinary and ornamental purposes were 
produced independently of modern science, many 
special glasses owe their origin entirely to scientific 
investigation. It is not too much to say that on the 

possession of such glasses in time of war may depend 
the fate of many a good ship and many a good man. 
Who can say, then, how great is the debt of the 
industry to science and of the country to both ? 








ATMOSPHERIC ENGINE AT ASHTON-UNDEB- 
LYNE. 

Tue illustration given above is taken from a photo- 
graph kindly supplied to us by Mr. Maurice Lees, Park 
Bridge, Ashton-under-Lyne, and _ represents another 
interesting old engineering relic which 1s stil] to be seen 
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NEAR ASHTON-UNDER-LYNE 








at Fairbottom, near Ashton-under-Lyne, although its 
active career terminated nearly 100 years ago. It is 
another of the old Newcomen pumping engines, which 
found extensive application for pumping operations at 
collieries. It has often been illustrated—for example, in 
THE ENGINEER of June 25th, 1897—but is worth illus- 
trating again. The steam side of the engine comprises 
@ cylinder 26in. or 28in. diameter, with a stroke of 6ft. 
The beam, as will be seen, is of wood braced with iron, and 
has segmental ends to which the piston-rod and pumps are 
attached by chains. It was formerly used for pumping 
water from the Cannel mine, 70 or 80 yards deep, in which 
it was assisted by a water wheel, since removed. The 
steam was generated in a wagon boiler, now standing 
alongside, and the coal was brought from a pit some 
distance away. It is reported that the piston was kept 
steam-tight by pouring on top of it a solution of horse 
manure and water. Besides pumping water the engine 
was also put to a further and much more humble use, 
namely, that of scaring birds from the neighbouring crops. 
With this object a cord tied to the elevated centre of the 
| beam communicated with a “ ricker”’ in the fields. It is 
interesting, as throwing a sidelight on the deviation of 
place names, to mention that the oscillating or “‘ bobbing ” 
movement of the beam caused the locality to be called 
** Fairbottom Bobs.” 
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| Fari e Segnali Marittimi. By Vice-Admiral P. 
Lzonarpi Catrouica, Royal Italian Navy, and 
Captain A. Luria, Royal Italian Engineers. 
Turin, 1916: Doyen di Luigi Simondetti. Two 
volumes, quarto. 

Tuis work, in two quarto volumes of some 750 pages of 
profusely illustrated text, is a revision of an earlier 
work on the same subject, produced by Vice-Admiral 
Cattolica in 1902, which has been entirely re- 
written and enlarged at the request of the Italian 
Minister of Marine. Admiral Cattolica has been 
assisted in making the revision by Captain Luria, of 
the Italian Royal Engineer Corps. We do not know 
of any modern publication, not excepting the many 
excellent French works, which deals with the subject 
of lighthouses and other maritime signals on such 
an ambitious scale. Admiral Cattolica’s work is 
essentially technical ; it is an enginecring and optical 


popular account of lighthouse engineering. The 
lengthy bibliography which prefaces the first volume, 
and the character of the text and illustrations, serve 
to indicate the sources from which the authors have 
drawn the bulk of their material. As might be 
expected, the publications of French lighthouse 
engineers predominate in this list. Those portions 
of the work which deal with the methods and results 
of optical research and the scientific aspects of 
lighthouse engineering are based, in the main, on 
the numerous French memoirs and contributions to 
technical societies in recent years. This is only 
natural, for the French engineers and manufacturers 
have been for many years the chief workers in con 
nection with the improvement of lighthouse apparatus, 
and in particular the sources of illumination. Valuable 
work has been done in other countries, especially in 
the past few years, but the literature of the subject, 
on the scientific side at all events, has been, and is 
in the main, of French origin. 

Until some ten or fifteen years ago practically 
the whole of the production of the optical elements 
of lighthouse apparatus, other than small lenses, was 
in the hands of French or British manufacturers. 
Lenses for gas buoys and other small lights had 
been produced in Germany during the latter part of 
the nineteenth century, but it was not until about 
1900 that the Berlin firm of Pintsch developed its 
already extensive business of makers of gas buoys 
and beacon lights by undertaking the manufacture 
of large lighthouse apparatus, the glass for which 
was made at Rathenow, in Prussia, and at Goslar, 
in the Hartz. As far as we are aware, the only 
other makers of optical glass for large lighthouse 
lenses are the French manufacturers of St. Gobain 
and the firm of Chance Bros. and Co., of Birmingham. 
Even the United States are still, we believe, dependent 
on European supplies for the glass used in the light- 
house optics of their service. 

The bibliography prepared by the authors is, 
generally speaking, very complete, but the long article 
on lighthouses in the 1910 edition of the “Encyclo- 
pedia Britannica” is not noted, and the authors do 
not appear to have made any use of the mass of 
information contained in it in reference to modern 
British lighthouse practice. As a consequence, 
the descriptions of several examples of British light 

houses are out of date in certain respects. Another 
notable omission from the bibliography W. 
Scott's beautifully illustrated volume on the Fastnet 
Rock lighthouse, published in 1906, and references 
to some of the more important contributions of recent 
years to the British engineering journals might have 
been included with advantage. In spite of omissions 
such as these in the English bibliography, the authors’ 
list of authorities is remarkably complete and com- 
prehensive, and we have noticed in particular no 
omission of importance in the list of French works 
on the subject. 

The historical portion of the work is cast on a less 
elaborate scale than the sections which describe 
modern practice. The references to the design 
and construction of famous lighthouse buildings and 
apparatus of the past are on the whole meagre, and 
the illustrations reproduced from photographs and 
old wood block engravings are decidedly inferior to 
the scale drawings and diagrams with which the 
text is illustrated. On the other hand, the long 
chapter on sources of illumination and burners is 
up to date and admirably complete. 

Chapter III., in the first volume, is devoted to 
the luminous range of lights, and here the results 
of the investigations of the French lighthouse service 
in recent years are recorded with suitable detail. 
The section dealing with the subject of duration of 
flash, which twenty years ago gave rise to a discussion 
which continued for over ten years before practical 
unanimity was arrived at, is a good résumé of the 
voluminous literature of the subject. Another 
excellent chapter is that on the work of Fresnel and 
the development of lenticular apparacus for light- 
houses. In this and the succeeding chapters are 
described many optical apparatuses typical of French 
and English practice. In several instances optics 
are described which are of interest from the historical 
standpoint and as illustrations of optical combina- 
tions, but which have been superseded in recent 
years by more modern installations. In such cases 
it is unfortunate that the authors have not, in several 
instances, indicated by notes or otherwise the changes 
which have taken place. Thus the old high and low 

lights installed in 1872 at the South Foreland are 

described and illustrated in detail, but there is no 

indication of the fact that they were replaced in 

1904 by the single electric apparatus removed in 

that year from St. Catherine’s, in the Isle of Wight. 

Modern examples of English practice in connection 

with electrically illuminated apparatus, such as the 

new St. Catherine’s light, are not referred to. 

A chapter on photometric apparatus, used for 

testing lighthouse lenses and burners, contains a good 

deal of useful information, which we have not hitherto 

seen collected in a convenient form; but in this 

connection the methods of testing and adjusting 

individual elements of lenticwar apparatus might 

have been more fully described. Unfortunately, the 

existing literature on this branch of the subject is 

particularly scanty. y 
The second volume deals with such subjects as 
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ships, sound signals, wireless signals, &c. Of these 
sections of the work one of the best is that describing 
the numerous forms of unattended lights in general 
use. The illustrations are copious, and most of the 
many forms of apparatus employed by lighthouse 
authorities all over the world are included. This 
part of the work is particularly up to date. The 
more recent applications of acetylene lighting are 
also fully described. The Italian lighthouse service 
is, we believe, particularly efficient in its organisation 
of small unattended lights, and the authors are 
naturally fully conversant with the details of the 
subject. We do not, however, notice any description 
of the very complete system of navigation lights in 
the Panama Canal. The Canal authorities bestowed 
much care on this question, and the lighting apparatus 
eniployed are of considerable interest. Lighted 
buoys and other unattended floating lights are well 
described, and here some space has been devoted to 
the subject of moorings, about which, unfortunately, 
little of value has hitherto appeared in print. The 
chapter on lightships is confined almost entirely to 
French and German practice. This is unfortunate, 
for the work done in recent years both in Great Britain 
and in the United States to improve lightship con- 
struction and apparatus has been of great value, and 
no work purporting to deal comprehensively with the 
subject can be regarded as complete which does not 
take into account the light vessels of those countries. 
Both the United States and Great Britain have 
larger lightship services than any other country in 
the world. English lightships are dismissed with a 
few lines of description, in which the statement is 
made that they are generally provided with propelling 
machinery. This statement would be correct if 
applied to the lightships in the United States service, 
but is altogether incorrect in the case of the British 
services. The chapters on fog signals, submarine 
signalling, and radio signals are excellent, and bring 
the information on these matters up to date. The 
valuable work carried out by the French lighthouse 
service since the year 1909, in connection with radio 
signalling from light vessels and lighthouses, is fully 
described. At least three such installations have 
been put into service on the French coast, namely, 
those at Créac’h d’Ouessant, Ile de Sein, and on the 
Sandette lightship. 

The constitution and methods of working of light- 

house authorities in various parts of the world form 
the subject of a special chapter. A footnote to the 
description of the functions of the Trinity House, 
which has reference to the Corporation of that name 
in Neweastle-upon-Tyne, might give the impression 
to foreign readers that the latter was in some way 
connected with the foundation of the more important 
Trinity House of London. The section dealing with 
the construction of lighthouse towers is, like the 
historical chapter, brief, and does no more than 
touch the fringe of the subject. Half of it is devoted 
to a description of measurements made in France 
of the oscillations of high towers, the material being 
drawn from a paper by M. Ribiére in tho ‘ Annales 
des Ponts et Chaussées”’ of 1905. 
» The last chapter of Vol. II. is, at the present 
moment, the most interesting of all, for it deals with 
lights for the guidance of aerial navigators. We do 
not remember having seen any work on this subject, 
and the details given must be novel to most readers. 
At all events, they are to us. Very little seems to 
have been accomplished in the way of special designs 
of optical apparatus for the direction of and signalling 
to aerial navigators at night before 1912 or 1913, and 
it is significant that most of the special work in this 
connection appears to have been done by the Berlin 
firm of Julius Pintsch. Among the apparatus of 
German origin described are gas and electrically 
illuminated optics, which throw beams in all or any 
desired directions from the horizontal to the zenith, 
and indicate by occulting or other mechanism regular 
flashes or signals. Other forms of apparatus can 
be used for Morse signalling at night, and a special 
apparatus is described which gives both day and 
night signals of wind direction to airmen. 

It is easy to criticise the details of an ambitious 
work of this nature, and to find mistakes among the 
vast amount of information which the authors have 
accumulated on a very wide subject, in which progress 
has been rapid and changes frequent in recent years. 
But the authors must be congratulated on the care 
which has evidently been bestowed by them on a work 
which will undoubtedly be regarded as a standard 
treatise of international interest. 
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THE TRAINING AND WORK OF THE 
CHEMICAL ENGINEER. 
By Sir GEORGE BEILBY, LL.D., F.R.S.* 


Wak has given an altogether new significance to the 
position of chemistry in relation to the national life. To 
some of us the development of chemical industries and 
the training of men willing and able to take part in this 
development were ever-present problems long before 
these questions were forced to the front by the necessities 
of war, but the number of those interested has of late 
been enormously increased. 

While the war has done a very real service in thus press- 
ing these questions on the attention of a wider circle, and 
with an urgency which cannot be ignored, there is un- 
doubtedly a danger that the urgent call for chemists to 
man the factories, old and new, which are turning out 
explosives and other chemical munitions of war, and the 
further call to the front of men required for the conduct 
of chemical trench warfare, both on its offensive and 
defensive sides, has resulted in the complete depletion of 
students at our universities and colleges, from .whose 
ranks fully-trained workers for post-war conditions would 
naturally have been drawn. ‘There is also a very real 
danger that the present war conditions may encourage 
the development of unbalanced proposals for the training 
of the future leaders and workers in industry. In view 
of these actual and possible dangers we ought to feel 
indebted to the President and officers of the Faraday 
Society for giving to all who are interested in the solution 
of these problems this opportunity for an exchange of views 
on the important questions which are involved. 

I have been asked by the President to speak on ‘‘ The 
Functions and Training ot the Chemical Engineer,’”’ but 
before attempting to deal with these subjects it is desirable 

hat we should make the general relation of chemical 
engineering to industrial chemistry as a whole more clear. 
The chemical engineer will undoubtedly have to play a 
very important part in industry after the war, but we 
must not allow ourselves to forget that he is, after all, 
only one particular kind of specialist, whose functions 
only cover one part of the field occupied by chemistry in 
its industrial applications. As one of the earliest users 
of the term “‘ chemical engineering,” it may be well that 
I should at the outset state very clearly the meaning I 
have always attached to the expression. Chemical 
engineering has for its function the design and construction 
of apparatus required for the carrying out of chemical 
processes on a manufacturing scale. 

At this stage I will not enter into the reasons which 
justify us in regarding chemical engineering as a real and 
definite branch of engineering—that will be done later ; 
for the present let it be assumed that this position is 
accepted. We can now state quite clearly what portions 
of the field occupied by chemistry in its industrial applica- 
tions are not covered by chemical engineering. The 
centre of all chemical activity is the laboratory. The dis- 
covery of new and improved processes, the investigation 
of the causes of failure and inefficiency in the factory, the 
organisation of analytical control of raw materials and 
finished products, and the preservation of statistics and 
records, are all initiated and controlled from the laboratory. 
In considering the activities of the laboratory, it is evident 
that these are of two types. For the first of these the 
qualities required in the chemical staff are wide scientific 
knowledge, originality, and resourcefulness; for the 
second, sound chemical training, method, quickness, and 
organising power. The remaining portion of the field to 
be covered in the factory is the process control. In the 
future it is inevitable that the control of the processes in 
the factory will tend to pass more and more into the hands 
of trained chemists, but it must be recognised that no 
amount of purely scientific training will produce the 
right type of man for this duty; indeed, it is easy to 
overtrain a man by leaving him too long amidst purely 
academic surroundings. The laboratory training in 
chemistry tends to produce a certain narrow individualism 
which may be a serious disqualification for the work of 
the factory. It is partly as a corrective to this narrow 
individualism that I strongly recommend the inclusion 
of a certain amount of engineering training in the educa- 
tion of the majority of those who propose to take up the 
work of industrial chemistry. I say “the majority” 
advisedly, because I hold very strongly that in the later 
years of the four years’ course, which ought to be regarded 
as the absolute minimum required for all serious chemists, 
the heads of the department in university and college- 
train ng laboratories ought to be in a position to differen- 
tiate the various leading types of students into investiga- 
tors, routine workers, and men of administrative ability. 
The heads of the engineering department might on their 
part pick out from the chemical‘students passing through 
their hands those who show mechanical aptitudes in any 
particular way. The last proposal brings us naturally 
to the first step in the selection of the future chemical 
engineer. After the third year of chemical and general 
scientific training, students who have shown special 
aptitude in engineering might be given special facilities 
for gaining engineering experience in the workshop and 
drawing-office. The method of late specialisation will 
ensure that the future engineer is so well grounded in 
chemical theory and methods that he will run no risk of 
losing the chemist’s point of view during his subsequent 
engineering training. This object will be further helped 
by special laboratory courses in the engineering of chemical 
processes, which will serve to keep his chemical knowledge 
alive. 

The scheme thus outlined for the training of chemists 
for industry may now be’ briefly summarised :— 

(1) A sound and practical training in chemistry and 
chemical physics extending over three years. During the 
third year special subjects to be introduced. 

(2) At the end of the third year at latest the case of 
each student to be considered by the heads of the depart- 
ments, so that he may be advised in what direction he 
should specialise. 

(3) Average students with no special bent to complete 
their course by general advanced studies during the 
fourth year. 


*-An Introductory Address to the general 
aining 





discussion on ‘‘ The 
Tr and Work of the Chemical Engineer,”” held by the Faraday 
Society, on Tuesday, March 6th, 1917, 





(4) No degree or “ hall-mark ”’ to be given in chemistry 
till the complete four years’ curriculum has been taken. 

(5) Chemical engineers, research chemists, and specialists 
in other branches to devote one or two years to higher 
post-graduate study. 

We may return now to the functions of the chemical 
engineer, namely, the design and construction of apparatus 
required for carrying out chemical processes on a manufac- 
turing scale. To fulfil these functions the chemical engi- 
neer must have at his command a great deal of knowledge 
and experience which is quite outside of the range of the 
ordinary engineer. Not only must he have at his command 
a sound knowledge of chemical phenomena and laws, 
but he must be able to see chemical problems from the 
chemist’s point of view. The conditions of design and 
construction are largely determined by the properties 
and condition of the great variety of substances which 
may be employed in chemical processes. There are very , 
few of the 80 to 90 chemical elements which may not at- 
one time or other be used in manufacturing processes. 
‘hey may occur as solids, liquids, or gases. The tem- 
peratures employed may range from — 180 deg. Cent. to 
over 2000 deg., and the pressures may range from an almost 
perfect vacuum to hundreds of atmospheres. The thermal 
changes due to the reactions may be of extreme slowness, 
or may be liable to occur with explosive violence. As all 
reactions are either endothermic or exothermic, the 
removal of heat from the reacting substances or its addition 
to them often gives rise to problems of the greatest difficulty 
in the design of large-scele units. Probably a greater 
number of chemical processes have failed on this account 
than for any other single reason. Many of the gases and 
liquids handled are highly corrosive, and attack all the 
ordinary materials of construction. Others are either 
violently or subtly poisonous. Complex liquids have to 
be separated into their constituents by fractional] distilla- 
tion or condensation, solids to be separated from liquids 
and gases, and liquids from gases. The materials of 
construction used for apparatus may have to withstand 
mechanical stresses of a high order, as well as great 
extremes of temperature. In electro-chemical processes * 
new conditions are superadded to those referred to above. 
For the general lay-out of the factory, for boiler and 
power-houses, and for the transport and mechanical 
handling of materials, the general engineer may quite 
well be the better man, but this in no way weakens the 
case for the specialist. 

Having thus briefly run over a few of the outstanding 
points in the special knowledge required by the chemical 
engineer, let us turn our attention for a few minutes to 
the further need referred to at the outset, namely, that 
the chemical engineer ought to know from within the 
chemist’s point of view as well as the engineer’s. 

The engineer and the chemist both deal with matter 
and energy, but they approach these fundamental realities 
from opposite sides. ‘The engineer starts with matter 
in its massive forms, and with energy ag it affects matter 
in masses. The chemist starts with the molecule, and 
he deals with energy changes as they affect molecules 
and molecular groups. It is the chemist alone who has 
resolved the complexity of terrestrial matter into some 
80 or 90 chemical elements, and it is he alone whu has 
determined the conditions under which these elements 
combine to form an almost infinite number of compounds. 
He alone has determined the energy changes involved 
in the association and dissociation of atoms and molecules, 
and it is his researches on these energy changes which 
have supplied a mass of fundamental data, which have 
been used in the development of the doctrine of the 
conservation of energy. 

The chemist’s starting point does not preclude the 
possibility of his thinking of matter and energy from the 
everyday point of view, but it does tend to colour his 
thoughts when he has to deal with specific problems. 
When these problems have to do with industrial matters 
there is a distinct danger that his intellectual sympathies 
may bias his judgment on practical questions. Ina certain 
sense the training of chemists has been intellectual rather 
than practical, all knowledge in this sphere being regarded 
as an end in itself rather than as a means to some more 
practical and everyday end. To the engineer is given 
the task of moulding and controlling matter and energy 
in their various forms for the use and convenience of man. 
The final verdict which determines his success or failure 
is given by the users of his appliances or operations, by” 
those for whose safety, comfort, or convenience he is 
called upon to cater. From the outset of his career, 
therefore, the engineer has to face the most crucial tests 
of his work, for in everyday life no measure of intellectual 
success will lead to the condonation of practical failure. 
The point of view of the engineer is, therefore, not so far 
removed from that of the ordinary intelligent person that 
the latter cannot grasp in a general way his aims and 
objects ; but the thoughts and aims of the chemist are 
for the most part quite inscrutable to the vast majority 
of his fellow-men. 

The successful engineer does not, as a rule, tako the 
standpoint of the chemist seriously, and, so far as my 
experience goes, it is only very rarely that the engineer 
gets so far into the inner circle of chemistry that he can 
himself look at chemical problems from the chemist’s 
point of view. On the other hand, it is not so unusual 
for a trained chemist who has some natural aptitude in 
mechanical matters to acquire the engineer’s point of 
view. It is this fact which justifies the inclusion of as 
much engineering as possible in the training of chemisis 
for industry. In this way those students who have the 
natural aptitude may have the opportunity given them 
of developing that aptitude. From among the students 
who in this way have acquired both points of view will 
be recruited the true chemical engineers, men who can 
translate processes from the laboratory apparatus into 
that of the factory. No hard-and-fast rule can be laid 
down, but if the arguments advanced above are sound, 
it follows that as the chemist’s views of matter and energy 
are much further removed from everyday notions and 
conceptions than are those of the engineer, it is wiser first 
to imbue the mind of the student thoroughly with the 
more difficult, because less ordinary, point of view. 











» °0 


THE ENGINEER 





Marcu 9, 1917 








OBITUARY. 


JAMES FORREST. 
regret. will be felt among the members 
of the Institution of Civil Engineers—and especially 
among the older members of that body—at the death 
of Mr. James Forrest, who was for so many years 
its secretary, and who for the last twenty years 
had been honorary secretary. Saving for two short 
breaks—one of three years, from 1845 to 1848, and 
the other of four years, from 1852 to 1856-—Mr. 
Forrest devoted practically the whole of his working 
life to the service of the Institution, for after his 
retirement in 1896 he continued to take the keenest 
interest in all its doings. 

James Forrest was born in London on November 
30th, 1825, so that he was in his ninety-second ‘year 


UNIVERSAI 


| secretary. 


at the time of his death, which was, we understand, | 


the result. of a bronchial cold. 
sixteen he entered the firm of Edward and John 
Manby, civil engineers, of Westminster, as articled 
pupil. It was this step which, indirectly, brought 
him into touch with the Institution, for when Messrs. 
E. and J. Manby transferred their business to Paris, 
which occurred in the early forties, young Forrest 
was handed over by them to Mr. Charles Manby, a 
remarkable who combined the business of 
engineer with many other interests, including that 
of theatre manager, and secretary of the Institution 
of Civil Engineers. Thus began an association 


man, 





JAMES FORREST 


which was to last—with just the two breaks we 
have mentioned—for very nearly three-quarters 
of a century. After a year or two in this position 


with Mr. Charles Manby, however, the pupil began 


to feel restless. He wanted to see something of 
actual practical engineering, and he seized the 


opportunity which came in his way in 1845, when 
he was twenty years of age, of going north to take 
part in railway construction. It so happened that 
the Edinburgh engineer, Mr. Thomas Grainger, 
who had a branch office in Leeds, was engaged on 
the construction of various lines, including the East 
and West Yorkshire, the Leeds and Thirsk, and 
the Leeds and Dewsbury railways, and for some three 
vears Forrest worked under him. Apparently, 
however, the Institution had already laid the hold 
on him which it never really relaxed throughout his 
whole life, for on his return to London he again 
became associated with Mr. Manby, spending, 
apparently, the whole of his time, as an assistant 
at the Institution, working for some four years or 
so without any remuneration, saving that he was 
presented with the sum of £50 for compiling the first 
catalogue of the books in the library. Curiously 


At the early age of | 





enough, for the next four years—to be precise, from | 
June, 1852, to April, 1856—he was assistant secretary | 


to the Society of Arts, but he never lost touch with 
the Institution, and in 1856 we find him back again 
among his old associations, this time with a recognised 
position. In that year Mr. Manby ceased to be 
active secretary, and to all intents and purposes 


| 
| 


longer Mr. Manby still retained the actual title of 
It was in 1856, however, that Forrest's 
term of office really began, for in that year he took 
the full responsibility of the position of secretary, 
and began to receive the full salary attached to 
the oftice. Thenceforward the history of the Insti 
tution constitutes the life story of James Forrest. 
He was entirely bound up in his work, and all he 
thought of was how best he might serve its interests. 

The condition of the Institution as he found it 
was very different from what it was when in 1896 he 
retired from active work. 
ship was by no means so numerous. In 1856 there 
were 850 members. Forty years later there were 
well over 6000. But it was not only this. Under 
Mr. Manby’s régime there had been a certain amount 
of laxness. Business other than that directly con- 
nected with the Institution was conducted inside 
its house, the management of which resembled more 
that of a club than of a place of business. One of 
Mr. Forrest's chief ideas was that the Institution 
should, so far from being worked as a club, be run 
on the lines of a commercial business, in which the 
interests of all the members should be considered, 
just as are those of shareholders in a limited liability 
company. On this plan he worked throughout, 
and was encouraged thereto by successive councils 
which, finding how well affairs progressed, were content 
to give him more or less a free hand. 
man of peculiar gifts not to take advantage of such 
but Forrest 


& position ; James 


| works, &e. 
For one thing, the member- | 


had those gifts in | 


large measure, and so far from taking up an autocratic | 
£ £ 


standpoint, he was as a fact a most modest man, 
always willing to hear the suggestions of others, and 
only having one thought—the good of the Institu- 
tion. 

It is impossible to recall fin detail all the improve- 
ments which were introduced directly or indirectly 
by Mr. Forrest, or were, at any rate, effected during 
his term{of office. ‘To one of these we may, however, 
refer. It is understood that to his initiative was 
due the foundation of the Student Class. He recog- 
nised the desirability of recruiting the ranks of the 
Institution from young engineers, and of giving 


them a chance to get acquainted with the methods | 


of the society before making them associate members. | 
| was formed, and funds collected for the making of 


He realised that quite young students, though they 


could not be expected to contribute to discussions of | 


yet get up and speak before men of their own years | 


and experience. Since he was fully persuaded as 
to the advantages accruing to the ability to take 
part in such discussions, he therefore originated the 
idea—we believe it is admitted that it was he who 
did so—of allowing the students to have meetings 
of their own, to which ordinary members, except 
on special occasions, were not admitted, and which 
were only presided over by a member of Council or 
other well-known member. The scheme has answered 
admirably. His whole attitude to the younger 
generation of engineers was always most kindly. 
Never did any one of them appeal to him for help 


Mr. Forrest took his place, though for three years | in vain, and much of the help he gave was of the very 


It. required a | 


papers read before a house of full members, would | had evinced a desire to possess one. 


greatest value, often enabling the applicant to take 
a first step onwards, such step not infrequently 
leading finally to a distinguished position. 

Another matter which Mr. Forrest had very much 
at heart was that all engineers—civil, mechanical, 
or electrical—should foregather to the greatest 
possible extent. Before his time the Institution, 
whatever might have been the desires of some of 
its members, was a body which, as a whole, dealt with 
large public works—railways, bridges, canals, water- 
and was not interested to anything like 
the same extent in the mechanical side—or, as 
many of them would have called it, the blacksmiths 
side—of engineering. He strove to alter this, and 
though his labours did not succeed in preventing 
the formation of other bodies, each concerned with 
its separate branch of engineering, yet the scope of 
the papers discussed, and the general outlook of the 
Institution, was very much wider during his time 
than it had been before. Among the steps to help 
in the matter which, we believe, he suggested, or if 
he did not suggest he very cordially supported, 
was the holding of engineering conferences unde) 
the auspices of the Institution, which were some years 
ago such a feature of its activities. But it was long 
before these conferences that, after years of per 
severance, Mr. Forrest had succeeded in overcoming 
the opposition of a by no means insignificant pro- 
portion of Council and members to the inclusion in 
the Class of Full Members of those engineers whose 





work consisted in the construction and design of 
SIR BENJAMIN BROWNE 
machinery. It was no light task which he had 


undertaken, when setting out to effect this change 

we had almost written miracle--but he carried it 
to completion. Nor did he, in doing so, estrange 
himself from those whose opposition he was instru- 
mental in overcoming. On the contrary, he retained 
the respect of all classes of members, who, it is not 
too much to say, one and all regarded him with 
deep affection, and the ability with which he carried 
out his duties was acknowledged by all. As a token 
of this, it was decided in 1889-—seven years before 
he retired—to have his portrait painted for presenta- 
tion to the Institution. This was done, and the 
picture was formally presented at the meeting of 
November llth, 1890. Thereafter a committee 


an engraving from that picture, since s0 many members 
The scheme 
was so successful that in the end a fund of some 
£500 was collected, and this sum was presented to 
Mr. Forrest, who, characteristically, decided to employ 
it as a fund for the founding of an annual lectur., 
to be delivered by a distinguished man, and 
not necessarily to deal with engineering matters 
pure and simple. The first lecture was given 
by Dr. William Anderson in 1893, and was entitled 
“The Interdependence of Abstract Science and 
Engineering.’”’ It has been followed by many most 
valuable discourses, and they are known as “ The 
James Forrest Lectures.” 

Mr. Forrest, as we have said, retired from active 
work at the Institution in 1896, and was succeeded 
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by Dr. J. H. T. Tudsbery, who had been his chief 
assistant since September, 1892. For the last 
twenty years he has lived in Eastbourne, enjoying 
a well-earned rest. We use the term “ enjoying ” 
advisedly. He did enjoy life, which, even as his 
vears advanced, never became irksome to him, 
iargely because he had the faculty, not only of making, 
but of keeping friends, and right up to the end his 
personal correspondence was very large. He died 
on Thursday of last week. 


SIR BENJAMIN OHAPMAN BROWNE. 


THE country at large, and the engineering pro- 
fession in particular, have sustained a heavy loss 
by the death of Sir Benjamin Browne, which took 
place at Westacres, Newcastle-upon-Tyne, on Thurs- 
day, the Ist inst. 

Benjamin Chapman Browne was the son of Colonel 
Browne, of the 9th Lancers, and was born at Stouts 
Hill, Gloucestershire, on August 26th, 1839. He 
was educated at Westminster School and at King’s 
College, London. In 1856, at the age of seventeen, 
he was apprenticed as an engineer to Lord—at that 
time Mr. W. G.—Armstrong, at Elswick Works, 
which had then been established some eight or nine 


years. After serving his time, he obtained a situation’ 


as draughtsman under Mr. James Abernethy, after- 
wards a: President of the Institution of Civil Engi- 
neers. During the years following the termination 
of the work at Falmouth carried out under Mr. 
Abernethy, Mr. Browne gained further experience 
in his profession in London; as a draughtsman in 
the employment of the Tyne Commission; and in 
the service of Mr.—afterwards Sir—-John Coode, 
who was at the time engaged on harbour works in 
the Isle of Man. 

In 1870 Mr. Browne became associated with Messrs. 
F. C. Marshall, John Straker, Wm. Hawthorn, jun., 
and Mr. Joseph Scott in the purchase of the works 
of Messrs. R. and W. Hawthorn. Owing to the 
Franco-Prussian War, it was a busy time for engineers, 
and the firm very soon had as much as it could do. 
It soon acquired St. Peter’s Works, which had been 
the property of Messrs. T. and W. Smith, and there 
the construction of marine boilers was undertaken. 
From the first the chief products of the firm 
were marine engines and locomotives. Of the 
latter, large numbers were supplied to the North- 
Eastern Railway, which, until it undertook the 
building of all its own locomotives, was the 
tirm’s chief customer for such products. For marine 
engines the firm soon made itself a great name, and 
received an order for three sets of gunboat engines 
as early as the year 1874, thereafter supplying, either 
directly or indirectly, other warship engines to this 
country, Austria, Chili, China, France, Italy, and 
Japan. In 1882 St. Peter’s Works had to be 
enlarged, and in 1886 an amalgamation was effected 
with the shipbuilding firm of Andrew Leslie and Co., 
the name of the combined businesses becoming R. 
and W. Hawthorn, Leslie and Co., Limited, and Mr. 
Browne being elected chairman. Thereafter the 
building of torpedo-boats and destroyers was added to 
the firm’s activities, which still included the construc- 
tion of locomotives as well as marine engines and other 
engines of all kinds. In the building up and the man- 
agement of his firm the Chairman took a leading 
and keen interest, and to him was very largely 
due the success which it achieved. 

With such calls on his time as his business made, 
it is extraordinary that he should have found oppor- 
tunity for anything outside it; yet, as a fact, Sir 
Benjamin led a particularly active public life as well. 
He was created a magistrate in 1877, and two years 
later was elected a member of the Newcastle City 
Council, being returned at a by-election for St. 
John’s Ward. He was Mayor of the city from 1885 
to 1887, and in the latter year, the Jubilee of her late 
Majesty Queen Victoria, he was largely responsible 
for the success of the Royal Jubilee Exhibition and 
of the Royal Agricultural Society’s Show, which were 
both held in Newcastle that year. It was in that 
year, too, that he received the honour of knighthood. 

Sir Benjamin studied economic questions very 
deeply, and on the subject of the relations between 
capital and labour he held very decided views. So 
much was his opinion on problems relating to labour 
valued that in 1905 he was asked to serve on a special 
committee of the Home-office, which was appointed 
to consider the operation of the Workmen’s Compen- 
sation Act, and to advise as to future legislation in 
that direction. He was also regarded as an authority 
on trades disputes, and though, if the need arose, he 
would fight strikes energetically, yet he always 
argued in favour of a compromise if it were in any 
way possible to bring it about. He laboured hard 
to show that it was disastrous policy to imagine that 
there should be antagonism between capital and 
labour. For the workpeople as a class he had the 
highest esteem, and in return he won the respect of 
all those with whom he came into contact, and by 
no one will his loss be more keenly felt than among 
the workers of Tyneside, whose lot he worked so 
hard to ameliorate. It is probably right to say that 
in his district he did more than any other single man 
to improve the relationship between employer and 
employed. Yet he was far from being one-sided in 
the. matter. No one realised more fully than he did 





that for an ideal condition of affairs it was necessary 
for both sides to ‘“ play the game.’ If, on the one 
hand, he was a believer in the value of trade unions 
for the protection of the rights of the workers, he was 
strongly in favour of similar institutions among the 
masters, and he was closely connected with the 
movement which brought about the formation of 
the Engineering Employers’ Federation. Possibly one 
of his leading attributes was a pronounced ability 
for seeing two sides to a question, and he could respect 
the views of his opponents. It was for this reason, 
doubtless, that his opinion on economic matters was 
so frequently sought and so highly valued. He was 
an active supporter of the Newcastle Economic 
Society. His ideals were high, and he had the happy 
knack of imbuing others with them. Wherever he 
went he made his elevating influence felt. He was 
a great believer, too, in the value of education, and 
for his work in this connection he was created 
Honorary D.O.L. of Durham University. He was 
also closely identified with Armstrong College. His 
contributions to the literature of industrial economics 
were always distinguished by great clearness of 
expression and a broadness of view. Like his brother, 
Captain Orde Browne—whose articles on armour- 
plate and projectiles, published in THz ENGINEER, 
were accepted as the opinion of the highest authority 
—Sir Benjamin Browne wrote for these columns, but 
always, as far as our memory serves us, on industrial 
subjects. Great as his success was as an engineer, it 
cannot be doubted that his name will be most widely 
remembered by his efforts, continued up to the eve 
of his fatal illness, to remove the friction between 
employers and employed. 

Sir Benjamin was a member of the Institutions of 
Civil and Mechanical Engineers and Naval Architects. 
He was a Deputy-Lieutenant of the County of 
Northumberland, and a Justice of the Peace for 
Gloucestershire. 


ROBERT PERCIVAL PORTER. 


THE death, as the result of a driving accident, of 
Mr. R. P. Porter, of The Times, is announced as having 
taken place in Norfolk last week. 

Robert Percival Porter was born in Norwich in 
1852. When quite young, he, being in delicate health, 
was sent out to the United States to join some rela- 
tions who were engaged in farming, but though 
intensely fond of country life, he eventually became 
engaged in journalism, joining the staff of the Chicago 
Inter-Ocean in 1872. Later he was connected with 
the New York Tribune, the Philadelphia Press, and 
finally founded the New York Press in 1894. His 
newspaper work brought him into touch with the 
Federal Service, and he held important positions 
under Presidents Hayes, Arthur, Harrison and 
McKinley. By the last named Mr. Porter, when 
acting as Special Fiscal and Tariff Commissioner to 
Cuba, was entrusted with the task—which he effec- 
tively accomplished—of inducing General Maximo 
Gomez to disband the Cuban army. 

In 1904 Mr. Porter was offered and accepted the 
position of first editor of the Engineering Supplement 
of The Times. Later he edited numerous special 
supplements for that journal. He was a man of 
exceptional talents, and his loss will be keenly felt. 








THE SCOTTISH SHALE OIL INDUSTRY. 
No. I. 


WE have on several occasions in the past, and 
notably in our issues of August 29th and September 
5th and 12th, 1913, referred to the Scottish shale oil 
industry. The present time would appear, however, 
not to be inopportune again to return to this subject] 
seeing the importance which the supply of minera, 
oil and its derivatives has recently assumed. We 
propose, therefore, to publish two articles dealing 
with the industry. The first of these, which is 
printed below, treats the question generally, while 
the second, which will appear in a subsequent issue, 
goes more particularly into methods of manufacture. 

The Scottish oil shale industry is remarkable, as 
it is the only British source which is producing oil 
and the various materials associated with or derived 
from it on a large scale, whilst the source of supply 
and mode of production are essentially different 
from those of other countries. Highly bituminous 
shale, containing about 80 per cent. of mineral 
matter, occurs in many parts of the world, as well 
as in the coal measures of the Lothians in Scotland. 
The shale oil industry originated in France two 
decades before it was introduced into Scotland. It 
is still carried on there to a considerable extent, 
principally in the four departments: Saéne-et-Loire, 
Allier, Puy-de-Déme, and Basses Alpes. The prin- 
cipal deposits of shale are found in the first two 
Departments. During recent years the French shale 
oil industry has not been so flourishing as the Scottish. 
Similar deposits of bituminous shales also occur in 
Serbia, New South Wales, Canada, and South Africa, 
but the industries associated with these deposits are 
on a very limited scale. There are, of course, other 
deposits of shale in the United Kingdom, but they 
are not at present being worked commercially. 

This Scotch industry obtains its raw material 
from certain shaley rock strata, or deposits occurring 





in what is technically described as ‘‘ calciferous ”’ 
sandstones, at the base of the coal-bearing rocks, 
between the carboniferous limestone and the Old Red 
Sandstone. The mineral is obtained chiefly in Mid- 
lothian, Linlithgowshire, and in smaller quantities 
in Lanark and Sutherlandshire, while limited quan- 
tities have been obtained from Stirling and Flint- 
shire. The large area of shales in central Scotland, 
extending south-west from St. Andrews and Dunbar 
to Ardrossan, in a belt 30 to 40 miles wide, does not 
entirely consist of oil shales. The latter have so far 
been found near West Calder, Uphall, Queensferry, 
Loanhead, and Bruntisland, over a distance of about 
24 miles. The oil shale beds occur generally in small 
basins, cropping up to the surface on all sides, when 
not cut off by faults. They have in nearly all cases 
a small flat area in the centre. 

The thickness of the shale-bearing strata proved 
is about 3000ft. The following principal seams have 
been recognised in descending order :— 

(1) The Dam or Raeburn Shale, with an average 
thickness of 2}ft. to 3ft. It has only been worked 
to a limited extent. 

(2) The Mungle or Stewart Shale, average thickness 
24ft. 

(3) The Grey Shale, worked at Addiewell. 

(4) The Fell Shale, the richest of the series. Ié is 
worked at Tarbrax, Addiewell, Breich, and Seafield. 
It produces from 36 to 40 gallons of crude oil, and 
yields from 25 lb. to 35 lb. of ammonium sulphate 
per ton. 

(5) The Broxburn Shale, average thickness 5}ft. 
It occurs at Addiewell, Seafield, Oakbank, Broxburn, 
Hopetoun, and Philipstown. It produces 28 to 33 
gallons of crude oil, and yields 30 lb. to 40 lb. of 
ammonium sulphate for every ton. 

(6) The Dunnet Shale varies from 6ft. to 16ft. in 
thickness. It is found in West Calder, Oakbank. 
Pumpherston, Duddington, Newliston, and Brunt- 
island. It yields 15 to 30 gallons of crude oil. 

(7) The Barracks Shale has an average thickness 
of about 10ft. ; 

(8) The Pumpherston Shales, comprising the 
Jubilee shale about .8ft. thick; the Maybrick shale 
about 6ft. thick; the Curly shale about 6}ft.; the 
Big Plain shale about 8}ft. deep, and the Wee Plain 
shale about 44}ft. in thickness. All these strata are 
worked at Pumpherston, as well as at the Roman 
Camp Works of the Broxburn Oil Company. The 
Curly shale yields 19 gallons of crude oil per ton, 
and from 60 1b. to 70 lb. of sulphate of ammonia. 
On the average the Pumpherston shales yield 16 to 
22 gallons of crude oil per ton, as ‘well as 50 lb. to 
60 Ib. of sulphate of ammonia. The rocks lying 
between the various Pumpherston shales yield a 
large quantity of sulphate of ammonia, and are some- 
times distilled together with the shales. The shale 
oil seams vary in thickness and quality in different 
districts. Thus the Broxburn shale, which yields 
over 30 gallons of oil to the ton at Broxburn and 
Oakbank, only produces 19 gallons at Linlithgow. 
Generally the upper seams down to the Broxburn 
shales contain more oil than the lower, the latter 
being richer in ammonia, which is a special feature of 
the Pumpherston shales. The workings have now 
reached a depth of 200 fathoms. 

These shales are mined by the pillar-and-stal! 
system when the seams are over 4ft. in thickness, 
the pillars being left large enough to be taken out 
in a second working. Seams under 4ft. in depth 
are worked by the longwall system. The shale is 
blasted down by gunpowder. It is then passed over 
a lin. riddle, the smalls being left underground in some 
cases. Water in the shale deposits is limited in 
quantity, and is raised by electrically-worked pumps. 
Although the shale evolves fire-damp, the mines are 
worked with naked lights, a very perfect system of 
ventilation being maintained by fans. The dust of 
this shale, unlike that of coal, is said to retard, instead 
of to propagate, explosions. The cost of production 
varies between 4s. and 6s. per ton of shale. 

The crude oil of other countries occurs as a natural 
product. It either rises to the surface of the ground 
and spouts under pressure from below, as soon as 
a bore-hole is sunk, or it is pumped to the surface 
from underground reservoirs occurring in the folds 
of the rocks. The Scotch oii supply, on the other 
hand, is obtained by subjecting the shales to a dis- 
tilling process, which yields fluids in the shape both 
of fuel oil and lamp oil, and, in addition, solid pro- 
ducts, including paraffin wax, for match-making and 
candles, sulphate of ammonia used as a manure, and 
other refined products. 

The output of the Scotch shale oil industry before 
the war was annually approximately as follows :— 


Burning oils .. .. .. .. «. 20,000,000 gallons 
Neplitha.cc .. -. 2s ss ee GOOG ORO = 
Lubricating and gas-making oils.. 24,000,000 

Solid paraffin... .. .. ..  .. 30,000 tons 
Sulphate of ammonia .. .. .. 60,000 ,, 


The shale itself is dark coloured, grey or black, 
with laminated or horny fracture, and usually has a 
specific gravity of about 1.75. As it generally con- 
tains 70 to 80 per cent. of mineral matter, it does not 
‘““ coke’? when heated to redness in a closed vessel. 
Twenty cubic feet weigh slightly less than a ton. 
Oil shales differ from coal shales in so far that the 
former yield members of the paraffin and olefine 
series, and the latter those of the benzene group. 
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One million tons of Scotch oil shale when distilled 
yield approximately 93,500 tons of crude ol and 
19,000 tons of crude ammonium sulphate. 
redistillation the former will yield about :— 


29,000 tons of illuminating oil. 

5,500 motor spirit. 
15,500 ,, oil suitable for gas manufacture. 
13,500 lubricating oil. 

8,500 paraffin wax. 


The crude oil has a dark green colour, a specific 
gravity of 0.860 to 0.890, and is very viscous, owing 
to the large quantity of solid paraffin hydrocarbons 
which it contains, with a setting point of about 
32deg Cent. It contains about 70 to 80 per cent. 
of members of the paraffin and olefine series, as well as 
alkaloidal bases derived from the pyridine series, 
and also some cresols and phenols in relatively small 
amounts. The average yield of the shale per ton 
is 22 gallons of oil and 45 lb. of sulphate of ammonia. 
Some of the seams worked are rich in oil and poor in 
sulphate of ammonia, whilst in others the reverse is 
the case. 

The Scotch oil shale industry has been in exist- 
ence about fifty years, and has steadily grown in 
importance and output, as shown by the following 
figures :— 


Tons. 
1873 the output of shale was re 524,000 
1882 ~ * js eh wa) ee 
1888 - - -. «=%,  »s ieee 
1910 = - 3,130,000 


During the last decade the average has approxi- 
mated to 2,800,000 tons annually. This quantity 
at 22 gallons per ton would yield 61,600,000 gallons 
of oil. Estimating the output of shale when we 
declared war at the rate of 3,280,000 tons per annum, 
the British annual yield of oil would reach 72,160,000 
gallons. The average price of the shale at the mines 
slightly exceeds 5s. per ton. Recent outputs and 
costs have been as follows :— 


Tons. £ Per ton. 
ee 2,892,000 .. 795,200 .. 5s. 5.9d. 
08. .. te 2,967,000 815,900 .. 5s. 5d. 
| res 3,130,000 860,800 .. 5s. 6d. 

_ | ee 3,116,000 857,100 .. 5s. 6d. 
__ 3,184,000 765,700 .. 4s. 9.7d. 
a 3,280,000 822,400 .. ds. 0.1d. 


The works and mines afford employment to about 
10,000 men, and approximately a million pounds 
are paid annually in wages. Prosperity or depression 
in the Scotch mineral oil industry depends on the 
supply and prices of oil and sulphates, both of which 
are obtained from other competing sources. The 
cost of transporting these competing supplies is 
not entirely counterbalanced by the initial advantage 
of oil not having to be extracted from a solid raw 
material. When the solid products can be sold at 
@ profit, the oil may merely be produced as a by- 
product, and may, if necessary, be sold at cost price, 
or even at a considerable loss. The enormous 
output of natural crude oil during recent years from 
oversea oilfields of vast capacity has rendered its 
production from shale unprofitable, but its production 
is unavoidable, as the more valuable solids cannot 
be recovered from the shale without also producing 
the oil. When low prices for sulphate of ammonia 
and other solids synchronise with low prices for oil, 
the Scotch oil industry passes through a crisis, of 
which there have been several—notably one during 
1911, which was little short of disastrous. It was 
very generally expected that this Scottish mineral 
oil industry would benefit from an anticipated large 
demand for oil as fuel for marine engines and from 
an Admiralty demand for that purpose ; but, unfor- 
tunately, the output of natural oils became so great 
that this expectation did not materialise. The 
importance of this native supply of fuel oil cannot 
be over-estimated. In case of emergency it would be 
invaluable. The industry ought to receive all possible 
encouragement and support, even if a price above 
the market level of the time has to be paid. The 
solid products obtained from the Scotch shales may 
also be recovered from some of the natural oils, but 
not from all. Thus, Russian and Roumanian oils 
do not yield hard paraffin or scale. Refined oil and 
its by-products are obtained from natural oil in 
such quantities that competition and price-cutting 
has been ruinous. The increased freights during the 
war period have enabled the Scottish oil industry 
to recover some of the losses of recent years. During 
the last decade successful efforts have been made 
in Scotland to reduce the cost of production, but 
competition has neutralised them; they may tell, 
however, now. 

The sulphate of ammonia which is produced from 
the Scotch shale is, of course, a reliable manure 
of great value. In addition to the competitive 
sources of supply mentioned above there are others. 
Sulphate of ammonia is obtained in large quantities 
as a by-product from gasworks, whilst supplies are 
obtained from by-product coke ovens and producer 
gas plants. The world’s output approximates to 
one and a-half million tons, of which probably one- 
third is produced in Germany. Great Britain comes 
next with a much smaller output, and the United 
States is a bad third. The French and Belgian 
outputs before the war were quite small. All other 


After | 


! ; ; . : 
, The quantity used in this country during recent 
years ranges from 90,000 to 100,000 tons, and our 
exports have been as follows :— 


Tons. Per tun. 

£ x a, 

0 ne 283,600 3,376,700 ll 17 5 
RRR ek An 291,100 3,810,700 .. 13 2 & 
ot ae 285,000 3,991,200 .. 14 0 1 
oe 323,000 4,390,500 .. 13 11 10 
a See 313,300 3,767,500 .. 12 0 6 
1915 . 294,300 3,971,600 i$ 9 22 


The Scotch mineral oil industry is in the hands of 
four companies :—Young’s Paraffin Light and Mineral 
Oil Company, Limited, established 1866; the Brox- 
burn Oil Company, Limited, established 1877; the 


blished 1886. 








ILLUMINATED CHART TABLE. 


THE chart table for navigators illustrated herewith 
is known as the Fletcher patented “ lit-from-below ” 
chart table, and is made by Kelvin, Bottomley and 
Baird, Limited, Cambridge-street, Glasgow. Its func- 





to the ideal state of being self-luminous, so that it may 
readily be examined at night without superfluous 
illumination. By its use, it is claimed, the navigator 
ean plot his course, examine landmarks, channels, &c., 
on deck%at night without resorting to the chart-room. 
The top of the table can be revolved so as to suit the 

















Fig.1—CHART TABLE OPEN 


direction of the wind, and when closed up forms a | 
convenient writing desk. 

The table consists of a wooden box, 34in. square, 
with an inclined lid. A pair of adjustable struts are 
used to support the lid in the open position. Triangular 
pieces of canvas are attached to and fill up the space 
between the lid and the box at each side. As shown in 
Figs. 2 and 3, the interior of the box is provided with a | 
wooden frame, 24in. square, with a plate glass lid | 
hinged to it. The four edges of this frame are rounded | 
off and made hollow, so that when the chart is laid down 


Pumpherston Oil Company, Limited, established | 
1883 ; and the Oakbank Oil Company, Limited, esta- 


tion is to make a chart approach as nearly as possible | 


which forms a reflecting surface for six low candle 
power electric lamps shielded so that their light strikes 
downward. In the lamp circuit there is a dimmer 
switch regulated from the handle at the front of the box. 
By this means the intensity of lighting reflected from 
below up through the chart can be varied to suit different 
conditions. 

The illumination of the chart, it is stated by the 
makers, is uniform, and is effected without any stray 
light being thrown elsewhere. On either side of the 
chart there is sufficient space left to accommodate 
dividers, parallel rulers, and other instruments. The 
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Fig. 3—FLETCHER CHART TABLE 


table is made in several forms as regards the means of 
support provided. Thus it may be carried on a pillar, 
as here shown, or on four legs bolted to the deck, or it 


| may be made for attachment to the rails of the bridge. 








The announcement was made by the President of 


| the South Wales Miners’ Federation, at a meeting of 


the Executive Council on Friday in last week, that at an 
interview that had taken place between the members of 
the Miners’ Federation of Great Britain and the Con- 
troller of Mines and the President of the Board of Trade, 
it was stated that in future there would be no alteration 
in wages in the coalfield without the assent of the Con- 
troller of Mines and without consultation with the Miners’ 
Federation of Great Britain. This has been interpreted 
as a step in the direction of a National Wages Board. 




















on top of the glass lid, and folded over two of the edges 
of the frame, a pair of rollers may be brought into action 
to hold it tautly in place. The rollers are pulled towards 
each other by means of braided elastic cords joined to 
their ends and to hooks fixed to the inside of the box. 
For charts to be read horizontally instead of vertically 
the rollers are fitted over the two other sides of the frame, 
and are united by the elastic cords to two other hooks 
fixed to the other sides of the box. The}base of the box 





nations aggregated produced less than 200,000 tons. 





within the frame is covered jwith an [asbestos sheet 


Fig. 2—THE CHART CARRIER ANDJLIGHT BOX 


One miners’ leader states that the mode of procedure 
appears to be that before the Government issues an 
order reducing the wage rate the miners’ organisation 
will be given an opportunity for submitting its case 
for resisting any such proposed reduction. It is presumed 
that variations of wages will not necessarily proceed on 
national lines, but that through the Miners’ Federation 
of Great Britain each constituent section will probably 
be dealt with separately, as the conditions in the different 
coalfields differ so very materially. 
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RAILWAY MATTERS. 





THE station on the Metropolitan Railway hitherto 
known as *‘ Portland Road ”’ is now called ‘‘ Great Portland 
Street.” 

Tue Bill for suspending the Kailway Passenger Duty 
Act, 1842—as amended by section 13 of the Revenue 
Act, 1863, and section 7 of the Cheap Trains Act, 1883— 
for the period of the control of the railways by the State, 
has now passed the Commons. 


THE position of chief engineer to the Cheshire Lines 
Committee, rendered vacant by the appointment of 
Mr. H. Blundell to succeed Mr. J. B. Bell on the Great 
Central Railway, is being filled by Mr. A. P. Ross, assistant 
engineer, Great Northern Railway. 


THE estimated cost of electrifying the Newport-Shildon 
section of the North-Eastern Railway was £150,000. 
The actual cost was not yet known, but experience of the 
working since the work was opened, over a year ago, was 
such as justified the directors charging £100,000 to 
capital, 

DuRING last week appeals were made to the Board of 
‘Trade by members of Parliament on behalf of pilots, 
soldiers at convalescent homes, and dockyard policemen, 
asking that the increased fares shall not apply to them, 
but in each case it was stated that it had not been found 
practicable in present circumstances to make concessions 
in favour of particular classes or individuals. 


DuRING the past year the Midland and South-Western 
Junction Railway has carried 12,007 officers, 331,540 men, 
25,131 horses, 1891 vehicles loaded with guns, 1687 tons 
of baggage, and 366 ambulance trains. Since August, 
1914, it has conveyed 30,477 officers, 961,835 men, 
104,622 horses, 7880 vehicles loaded with guns, 3392 cycles 
and motor cycles, 6566 tons of baggage, 3924 special 
troop trains, and 674 ambulance trains. 


ASKED by Mr. E. Wason that the requirement as to 
the prepayment of carriage charges for traffic conveyed by 
passenger train shall not apply to consignments sent by 
fishermen, as it might lead to valuable time being lost by 
the fishermen, and much valuable food lost to the com- 
munity, Mr. G. Roberts said that the arrangement was 
to save clerical labour on the railways, and he feared an 
exemption could not be made in favour of fish traffic. 


In the death on the 21st ult. of Mr. Walter Bailey, the 
chief accountant of the Midland Railway, the railway 
companies and the Board of Trade lose the services of a 
valuable intermediary. The control by the State of the 
British Railways is mainly one of finance; the transpor- 
tation of troops, munitions, &c., calls for little interference 
by the Government. As the chairman of the committee 
which has dealt with the financial side of the control, 
Mr. Bailey has performed important valuable duties, 
so that his death is much to be regretted. 


THE North Staffordshire Railway Company has just 
turned out from its locomotive shops a new 0—6—4 tank 
engine for passenger working. The cylinders are 20in. 
diameter by 26in. stroke, there is a total heating’ surface 
of 1274 square feet, a grate area of 21 square feet, and the 
working pressure is 160 Ib. per square inch. The coupled 
wheels are 5ft. 6in. diameter, the weight, loaded, on the 
coupled wheels 55} tons, and the total weight 74} tons. 
The tank has a capacity of 2250 gallons, and the bunker 
a capacity of 3} tons. The boiler is fitted with the 
Robinson superheater. 


Tue Secretary of State for India has urged the imperative 
necessity of reducing the passenger services, including 
mail trains, in India, in order to conserve materials for 
repairs, the supply of which is becoming increasingly 
difficult. A meeting between the Railway Board and tho 
agents of the several railways in India was held at Delhi 
recently to discuss the question. One decision arrived at. 
was to discontinue the postal special trains between 
Madras and Bombay. The Indian Government realised 
that the proposal to discontinue the special train would 
cause some inconvenience to the general public, but as 
a reduction in the train services was necessary it was 
agreed to discontinue the postal special for the period 
of the war. 


At the Great Central annual meeting recently the 
chairman, Lord Faringdon, gave some figures as to the 
financial standing of the company now as compared with 
what it was in 1900, when the London extension was 
sanctioned. In that year they had an overspent capital 
of £4,520,000 which had been reduced to £2,575,000. 
Lloyd’s bonds, rolling stock certificates and wagons 
purchased on deferred payments had created liabilities 
to the amount of £4,000,000, which had now been brought 
down to £481,000, and would shortly disappear altogether. 
The capital account in 1900 was £46,081,000, and was 
now £57,098,000. In addition to this sum of £11,108,000 
there was the £4,000,000 liabilities just referred to, 
£1,250,000 for the Great Western and Great Central 
joint line, £3,000,000 for the Humber Commercial Railway 
and Dock Company, and £127,500 for Nottingham Joint 
Station. These made a grand total of £19,485,500 raised 
during the last 17 years, of which £17,622,000 was at a 
fixed rate of interest, approximately 3.79 per cent. 


THE Bartonport extension is a railway built under the 
Balfour Act, and is worked by the Londonderry and Lough 
Swilly Company. From an answer given by Mr. Baldwin, 
on the 19th ult., it would appear that there have been 
many and serious grounds for complaint of the mis- 
management of the extension by the Lough Swilly 
Company. The present highly unsatisfactory condition 
of affairs is due to the neglect of the company, even 
before the war, to keep the locomotive stock in proper 
order, and to maintain an adequate and efficient staff. 
In May last the Commissioners of the Treasury, in 
consequence of complaints, sent their engineer to inspect 
the locomotive stock, and on his report the company was 
called upon to put the stock into repair. Owing to the 
neglect of the company to keep up its supply of materials 
and a proper staff, it was unable to do the work itself, and 
engineering firms to which it applied could not get the 
consent of the Ministry of Munitions. The Commissioners 
were now using their influence with the Ministry to agree 
to supply a repairing staff. Meanwhile, the Commissioners 
have taken steps to ensure that the line is kept open. 





NOTES AND MEMORANDA. 





STEREO or type metal is an alloy of 55 per cent. lead, 
22.7-per cent. antimony, and 22.3 per cent. tin. 


Axsout one hundred years ago American ships carried 
90 per cent. of the commerce of the country, and to-day 
are carrying less than 10 per cent. 


OnE firm of sparking plug manufacturers is said to turn 
out fourteen million plugs per annum. Extensions of the 
plant have recently been completed to nearly double this 
output. At a wholesale price of 2s. 6d. per plug the 
turnover will be about £3,000,000 per annum. 


THE domestic consumption of coal in these islands is 
about 35 million tons annually. If a half of this amount 
were replaced by low temperature coke, in the carbonisa- 
tion of which some 18 gallons of tar would be produced, 
over 300 million gallons of tar would be available. 


A nEw form of electric stabiliser for aeroplanes is stated 
to have been invented by Mr. Orville Wright. The idea 
of the gyroscope is rejected, and instead a pendulum, 
swinging in a liquid bath, controls the supply of current 
to a small propeller placed immediately above the pilot’s 
head. The arrangement is said to give automatic stability. 


Tue American production of ferro-manganese last year 
amounted to 208,389 gross tons, or double the normal 
output. In the supplies»of manganese ore still more 
striking records have been obtained. The imports pro- 
bably exceeded 560,000 tons, almost entirely from Brazil, 
larger, for the first time, than the imports of Great Britain. 


From the annual report on Mines and Quarries for 1915, 
it appears that the total horse-power of electric motors 
used in mines in Great Britain was 804,713, compared with 
713,782 in 1914. Of the above total South Wales accounts 
for over 234,000 horse-power. The number of electrically 
driven coal cutting machines in 1915 was 1449, a slight 
increase over the number in use in 1914. The number of 
persons killed by electric shock was eight. 


AccorpDINnG to the Motor, the double-unit system of 
electrical equipment is becoming usual on American cars 
instead of the single or dynamotor-unit system. A 
separate lighting dynamo and a starting motor appear to 
give the best results. The latest estimates show that 84 
per cent. of the 1917 cars have the double-unit system, as 
compared with 61.7 per cent. in 1916. The 6-volt system 
is now used on 89.5 per cent. of this year’s cars. 


BEFORE the war the Germans obtained annually about 
900,000 tons of iron pyrites from Spain for the manufacture 
of sulphuric acid, and they themselves produced about 
300,000 tons every year at Megen, in Silesia. In 1912 and 
1913, however, they increased their purchases from Spain 
to 1,200,000 tons per annum. Owing to the stoppage of 
the Spanish supplies by the war, they had to look about for 
other sources, and have, no doubt, found some in occupied 
Poland, and small quantities also in Greece and Turkey. 
Besides this Germany has received about 400,000 tons of 
pyrites annually from Norway. 


ArT a recent meeting of the Edinburgh section of the 
Society of Chemical Industry Mr. J. G. Arman read a 
paper on “ Motor Spirit and the War.”’ He said more or less 
successful attempts were made to minimise the deficiency 
of petrol by (1) widening the motor spirit cut ; (2) extend- 
ing the casing head gasoline industry ; and (3) developing 
the cracking industry. It was shown that by the general 
application of the first method, while the percentage 
was small, important additional supplies were obtained, 
because it was a method which could be applied at once 
by all manufacturers. The amount obtainable in this 
way had, of course, as its limit the capacity of the average 
earburetter to vaporise the heavier spirit satisfactorily. 
The casing head gasoline industry was described, and the 
statement made that as a result of the extensions effected 
the production of casing head gasoline had risen from 
30,000,000 gallons in 1913 to 80,000,000 in 1916. 


In the electrical laboratory of the United States 
Naval Academy at Annapolis, it has been found convenient 
to mount a number of machines on wooden bases, which in 
turn are mounted on four heavy castors. When two 
machine sets are so mounted the lack of rigidity in the 
base made good alignment difficult. In the case of two 
2 horse-power, 1000 revolutions per minute, 6-pole motors 
@ special fiexible coupling remedied the trouble. This 
flexible coupling consisted of two perfectly plain brass 
discs, 6in. in-diameter and 1.25in. thick, drilled to take 
the 1.125in. shafts to which they were keyed. In the face 
of each disc, but not quite all the way through, were 
drilled four 0.5in. holes 90 deg. apart. For these four 
holes four laminated pins, made of the ordinary electrical 
sheet steel, were prepared. When riveted together they 
formed a bundle °/,,in. by °/,in. by 2.25in. The two 
motors were then lined up as closely as possible with the 
faces of the couplings gin. apart and the laminated pins in 
place. In this position the motors were fastened to the 
wooden base by lag screws. This, says the Electrical 
World, has proved to be a simple and satisfactory coupling. 


In his report for 1915 Sir R. A. S. Redmayne, the Chief 
Inspector of Mines, states that the total output of coal was 
253,206,081 tons, and the value £157,830,670, showing a 
decrease in the output of 12,458,312 tons, and an increase 
in the value of £25,233,817 on the figures for 1914. The 
average price of coal was 12s. 5.60d. per ton in 1915, as 
compared with 9s. 11.79d. in 1914. The quantity of coal 
exported, exclusive of coke and manufactured fuel and of 
coal shipped for the use of steamers engaged in foreign 
trade, was 43,534,560 tons. Adding the 2,786,461 tons 
exported in the form of coke and manufactured fuel, and 
the 13,630,964 tons shipped for the use of British and 
foreign steamers engaged in foreign trade, the total quan- 
tity of coal which left the country was 59,951,925 tons, as 
against 80,993,890 tons in 1914. The amount of coal 
remaining for home consumption was 193,254,156 tons, 
or 4.193 tons per head of the population. 37,284,600 tons 
were used in the manufacture of coke and briquettes, and 
2,509,456 tons of coal with 9,746,743 tons of coke—equal 
to 16,244,572 tons of coal—in the blast furnaces for the 
manufacture of pig iron, as against 36,289,010 tons and 
18,381,106 tons respectively in the previous year. 





MISCELLANEA. 





Or the quantity of coal and coke produced in England 
in 1915 over 155,000,000 tons were carried on the railways, 
compared with 7,135,000 tons by canals. 


To compensate for the shortage of pit-props the 
Controller of Mines has decided to take 3000 men from 
South Wales collieries to act as timber fellers. 


NowHERE on the American Continent is hydro-electric 
power generated for much less than £20 per horse-power 
per annum, says the Toronto Contract Record. 


Ir is reported from Zurich that, in consequence of lack 
of coal and the impossibility of heating the buildings, 
all lectures in the University of Vienna have been suspended 
since January 29th. 


A new high-pressure central steam supply plant is 
being builtin New York. The steam is delivered for power 
purposes to office buildings and factories at 125 Ib. 
pressure per square inch. 

In a claim against the War-office by the London General 
Omnibus Company in respect of two garages requisitioned 
in July, 1916, the company’s solicitor told the War Losses 
Commission that an enormous additional claim might be 
made, as the Government had taken about 13,500 of their 
omnibuses, and workshops had been placed at their 
disposal. 

Tse German Reichstag is about to pass the Govern- 
ment’s Bil] imposing a 20 per cent. tax on the Empire’s coal 
output. As this is estimated to represent £110,000,000 
to £125,000,000, the Treasury plans to reap an annual 
income of some £25,000,000. Germany has 350 collieries 
producing anthracite coal and 465 from which bituminous 
coal is obtained. 


AT a recent meeting at Rhyl, presided over by Lord 
Kenyon, it was resolved that the erection of the new 
Science Buildings at Bangor University shall be the North 
Wales Memorial for Fallen Men in the War. Lord Kenyon 
was appointed chairman, and it was stated that the King 
and the Prime Minister approved of the scheme, which 
will cost £150,000. 

Searou for graphite deposits in the United States since 
the war started has brought to light the largest known 
deposit of high grade mineral on the continent, says. the 
New York State Department of Labour. It is between 
Lake George and Lake Champlain in the vicinity of 
Black Mountain. The veins crop out for nearly a mile 
with a thickness of 50ft. The graphite content indicates 
@ variation of 6 to 10 per cent. of the large flake variety 
desired by crucible makers, while a 6ft. layer assays over 
15 per cent. of high grade graphite. 


A LARGE steel plant is to be erected at Toronto, Ont., 
on the industrial area at Ashbridge’s Bay. The under- 
taking is under the auspices of the Imperial Munitions 
Board, and the estimated expenditure is about £600,000. 
The plans include five buildings, one of which will be 
300ft. by 130ft., with side clearance of 40ft. for railroad 
tracks. Ten 6 ton, 3 phase, 25 cycle, Héroult type 
electric furnaces will be installed. The initial capacity 
of the plant will be 300 tons per day, and it will employ 
about 1000 men. Ultimately the plant will cover 60 acres. 


TuE dearth of houses in Birkenhead continues to engage 
the serious attention not only of those concerned in the 
search for dwellings, but of the local health authorities. 
Its natural sequel is overcrowding and insanitary condi- 
tions of life. A sinister connection between the local 
housing problem and the death-rate is suggested by the 
Registrar-General’s returns for last week. Birkenhead 
is in the unenviable position of having a death-rate of 
28 as compared with Liverpool’s 23, and as compared with 
an average in the ninety-six great towns in England and 
Wales of 21.3 per 1000. 


CHINA, with its immense rivers, their magnificent 
gorges, the immense areas they drain, would appear to 
be ideal for the utilisation of the power of falling water. 
The only branch of hydraulic engineering in which Western 
knowledge has yet had any opportunity to be applied is 
that of conservancy. The organisations at the Haiho, for 
the benefit of Tientsin, at the Huangpu, for the benefit 
of Shanghai, and at the West River for the benefit of 
Canton, will in all probability increase in importance as 
time goes on. A similar organisation for the control of 
the Huai River and the improvement of the Grand Canal, 
will, it is hoped, soon materialise. 


Tue explanation why mild steel fire-boxes for locomotives 
answer in the United States but have failed in England 
evidently is that the Americans use thinner sheets—tin. 
to 3in. thick, sometimes even when the front tube plate 
is made }in. thick—than those which were tried in England, 
says the Iron and Coal Trades Review. Steel is tougher 
than copper, but does not stand sudden changes of 
temperature so well; on the other hand, the. tensile 
strength of steel is not reduced, but, if anything, enhanced 
by an increase in the temperature up to 572 deg. Fah., 
while copper loses about one-third of its tensile strength 
when that temperature is reached. 


In a recent paper read before the Yorkshire Junior 
Gas Association, Mr. E. A. Leask stated that considerable 
progress had been made in the use of town gas for melting 
brass, copper, &c., and some installations will deal with 
upwards of two tons of metal per day. Air-blast crucible 
furnaces are used; and the“tilting type is now becoming 
popular owing to the convenience with which large 
quantities of metal may be handled. Several tilting 
furnaces of 600 lb. brass capacity have been installed. 
Under working conditions the gas consumption for brass 
melting is 3 to 4 cubic feet per pound, and for copper 4 to 43 
cubic feet of gas per pound melted. The life of the crucible 
is much longer with gas firing than with solid fuel. Ata 
low estimate twice the number of heats may be obtained. 
The great advantage of. gas for crucible furnaces is, 
however, the speed wit: which the metal may be melted. 
With a 1001b. capacity furnace of the pit type, a melt 
may be obtained every hour, and in a foundry working 
a little overtime twelve melts have been obtained in 
one day, which is double the output of a coke-fired furnace 


| of the same size under similar conditions. 
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NOTICE TO OUR READERS. 


In consequence of the greatly increased cost 
of paper, and in consonance with the action of 
other Journals, we have been compelled to 
inerease the price of “The Engineer” to 8d. per 
copy, commencing with our issue of March 16th. 
The Annual Subscription pates will in con- 


sequence be raised by 9s. per annum on penewal | 


orders or to new subscpibers after that date. 


The Chemical Engineer. 


In one form or another the same question—that 
of the training of chemists for industry—constantly | 
recurs in the programmes of our scientific and | 
technical societies. 
Carpenter initiated a discussion on chemistry and | 
engineering before the London Section of the Society 
of Chemical Industry, when the debaters were divided 
into (a) those who favoured the employment in 
chemical concerns of both engineers and chemists 
working in co-operation ; and (b) those who claimed 
that greater advantages could be gained by the 
employment of “chemical engineers,” as _ such. 
The meeting arranged by the Faraday Society 
this week was certainly helpful in bringing to notice 
in the light of war conditions, the views of Sir George 
Beilby and Professor Donnan, representing two lines 
of thought directed to the same object, namely, 
efficiency in works management. Sir George Beilby 
submitted a definition of chemical engineering, 
namely, the design and construction of apparatus 
required for carrying out chemical processes on a 
manufacturing scale, and outlined a scheme for the 
training of chemists, suggesting the employment in 
works of two types—research chemists and chemical 
engineers. Professor Donnan, however, suggested 
three types—chemists (research chemists), engineer 
chemists (with emphasis on the chemist), and 
chemical engineers (with emphasis on the engineers). 

We have here an experienced chemical engineer— 
one of the comparatively few men capable of practis- 
ing chemical engineering according to his own 
definition—dealing with a subject to which he has 
paid attention for many years, and a professor who 
has attained well deserved recognition alike for his 
work in physical chemistry and his views on the 
training of chemists generally. Sir George, however, 
is not only a chemical engineer, but chairman of the 
Governors of the Royal Technical College, Glasgow. 
We know something of the courses provided at the 
college, and of the positions attained by its students, 
which, after all, constitute the best test of the success 
of the training provided, and we are bound to admit 
that the results achieved have been highly satis- 
factory. On the other hand, the events of the past 
two years, with their extraordinary industrial 
developments, have shown the necessity for the 
introduction of the intermediate type—the engineer- 
chemist—suggested by Professor Donnan. Chemists 
to control plant and to supervise works operations 
have been found essential in certain industries, such 
as the production of explosives, and we have no doubt 
that the provision of such chemists in other industries 
would result in increased efficiency in working. We 
think it is good for the industries and good for the 
chemists themselves, who have hitherto been re- 
stricted too much to the laboratory, and to work on 
which could be employed a fourth type—routine 
analysts and boy testers—rather than qualified men. 
But if, in considering the ‘‘ chemical engineer,’ we 
accept Professor Donnan’s views and put the emphasis 
on the engineer, we find ourselves at variance with 


In November last, Dr. Charles | 


Sir George Beilby. There is no reason, however, 
why there should not continue to exist, as at present, 
good chemists with a sufficient knowledge of engi- 
neering, and good engineers with a sufficient 
knowledge of chemistry to entitle both to call 
themselves chemical engineers; and we may 
safely leave it to the manufacturers, who are 
mainly concerned, to see to it that they get the 
right men for the right jobs. For some industries 
the bias must be on the engineer, for others it will 
be on the chemist, for as Sir Robert Hadfield re- 
marked, each industry requires its own type of 
trained man, and all should recognise the advantages 
to be gained by having educated men of science at 
the head. Sometimes it happens that little is known 
of the modern processes of an industry outside the 
circle of a few manufacturers and experts. Some 
firms employ methods peculiar to their own establish- 
ments. The general principles may be known and 
books may tell the truth, but seldom the whole truth ; 
so that much of the knowledge of real value is only 
obtainable from actual experience in the works, 
and the technologist who is out of date is always at 
a disadvantage. Yet a student by careful study 
of known facts of the productive industries generally, 
and by making the most of his opportunities, may 
acquire a grasp of principles and sense of perception 
that will enable him to tackle problems with reason- 
able hope of success if he will get out of the habit 
of regarding them as laboratory operations and think 
of material in bulk and of apparatus on the manufac- 
turingscale. The well-trained chemist with initiative, 
|is, indeed, one of the safest investments that a 
|manufacturer can make, for as soon as he has a 
| thorough grasp of the principles of the processes of 
/manufacture he can get to work on definite 
| lines to keep abreast of, if not supersede, the 
| best methods known in the industry. The argu- 
— surrounding the question can be extended 
almost without limit, including the relations of 
the universities and technical colleges to industry, 
the qualifications for research chemists, the bringing 
| of technical experts into closer contact with students, 
| the question as to whether certain subjects should be 
permissive or compulsory, proper remuneration for 
chemists, and the like. 

If inquiries were made among leaders of industry— 
iron masters, chemical manufacturers of all kinds, 
brewers, cement makers, dyers, &c.—good reasons 
could be found for showing that our “ chemical 
engineer ” should be also a mechanical and electrical 
engineer, an architect, an accountant, a patent 
agent, and a lawyer, and possess in addition no 
mean order of business capacity. Some of the 
American Universities appear to attempt this ideal, 
but we are inclined to the opinion, expressed by 
Professor Coker, that a sound training in a few subjects 
is far more important than a smattering of many, 
and the best training of all, provided the “foundation 
is good, is that gained by practical experience. 
Mr. W. R. Cooper’s plea for the inclusion, in the train- 
ing of a chemical engineer, of a course in the calcu- 
lation of working costs is a factor not to be overlooked, 
but, as Professor Huntington pointed out, this is 
where the engineer comes in, for, with his aid, things 
which are not possible to- day may be possible 
to-morrow. 








The Canal Problem. 


Ir is well known that most of our canals have been 
neglected, and that they have, in many cases, fallen 
into decay and disuse since the railway era set in. 
For many years before the war there was an agitation 
for a revival of inland navigation. In 1906 a Royal 
Commission was appointed to inquire into the question 
and a report was issued in 1909. The Commission 
was not very whole-hearted in its recommendations. 
It suggested the formation of a Waterways Board to 
deal with the general problem, and adv ised that the 
improvement of what is known as the “ Cross ’’—that 
is the system of canals connecting Birmingham and 
other Midland towns with the ports of the Thames, 
Mersey, Severn, and Humber—should take precedence 
in any general scheme of development that might be 
decided upon by the proposed Board and sanctioned 
by Parliament. Nothing came of the report, but an 
influential Waterways Association was formed by 
leading commercial men in the Midlands to advance 
the canal movement. Widespread support was 
gained, and the matter was taking definite shape 
when war broke out. 

During the war the railways have often been 
congested with traffic, and the State has now taken 
control of the canals as well as of the railways, 
with a view to facilitating transport. When the war 
is over the Government will be strongly urged to 
nationalise our whole system of inland transit, both 
railways and canals, and to modernise the latter. 
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The scheme of canal development advocated by the 
Waterways Association was estimated before the war 
to cost about £23,000,000. After the war the under- 
taking would prove much more costly, and it is to be 
hoped that the Government will not commit the 
nation to a great expenditure of money, labour, and 
materials without careful inquiry. Facts and figures 
will be presented showing what splendid canals exist 
on the Continent, how cheap transit by water assists 
industry and trade, and it will be contended that 
what canals have done in Germany, France, and 
Belgium, they might be made to do in this country. 
But this by no means follows, and it is far from 
improbable that we should better spend our money 
on increasing our railway facilities than on any 
canal scheme yet proposed. There is strong ground 
for the opinion that we cannot achieve half the results 
that have been obtained on the Continent. Taking 
the chief canalised countries—Germany, France, 
Austria, and Belgium—an examination of the condi- 
tions seems to prove that their success in this con- 
nection depends mainly, if not entirely, upon the 
existence of large rivers flowing through compara- 
tively flat country. More than two-thirds of the 
inland waterways on the Continent consist of natural 
riverway. In our case only 1482 miles of waterways, 
out of a total of 4075 miles of navigation, are natural 
river. At least nine-tenths of a modern canal system 
in this country would have to be artificial. Our 
rivers are so short, shallow, crooked, and full of weirs 
that only in very rare cases are they adaptable to 
canalisation. Most of our industrial districts that are 
calling for canals are hilly. This presents a serious 
physical difficulty. There is a much greater rise or 
fall to be overcome in this country than in the con- 
tinental districts that are so well served by waterways. 
On the navigation between Berlin and Hamburg, 
230 English miles, there are only three locks. 
Between Birmingham and London, a much shorter 
distance, we have 160 locks on our existing system, 
and it is admitted by the Waterways Association that 
in the new scheme proposed there would have to be 
31 locks and 15 lifts. Taking our country through 
we have a lock for about every 1} miles of waterway, 
against an average of only one lock for about every 
five miles on the Continent. 

Compared with the Continent, it seems clear that 
in this country canal construction, or reconstruction, 
must be excessively costly on account of the altitude 
of most of our industrial districts, the uneven nature 
of our country, and our lack of naturally navigable 
rivers. Capitalisation would be so heavy that either 
the canal dues or rates would have to be very high, 
or the State would have to make good a large annual 
deficiency. Maintenance would also be costly on 
account of the abnormal number of locks and lifts, 
and the need for constant pumping of water up to the 
top levels to compensate for the loss downwards of a 
lock or lift-full with every barge passing either up or 
down the locks and lifts. Navigation would be slow 
as well as costly, compared with that on the 
Continent. Inland water transport may be slightly 
cheapened and facilitated by improvements here and 
there by a co-ordination of management and a system 
of through tolls ; but it is not reasonable to expect 
the attainment of continental standards of economy 
and efficiency in this country. Our external shipping 
facilities are excellent, and our inland haulage dis- 
tances, both by rail and water, are exceptionally 
short. In these respects we hold great advantages 
over our rivals ; but when it comes to the question 
of canals we must be content with an inferior position, 
and shall do better to put our reliance in railways. 


Automatic Train Control. 


On the night of December 18th last three expresses 
left Euston for the North, and all of them met with 
disaster before completing their journeys. The 
first was a postal train, wholly composed of post- 
office vehicles, which caught up and came into 
collision with a goods train about 16 miles north 
of Carlisle. The second train was run into by the 
third train at Wigan. What adds to the coincidence 
is that the two accidents occurred within ten minutes 
of each other, that at Wigan happening about 3.55, 
and the other a mile south of Kirtlebridge, at 4.5. 
In both cases there was a very large destruction of 
rolling stock, but, considering the damage done, the 
personal injuries were remarkably small. In this 
issue we summarise the contents of Colonel Druitt’s 
report on the Wigan accident and the report of 
Colonel Pringle on that at Kirtlebridge. It is 
much to be regretted that both accidents were caused 
by drivers ignoring signals. This is a very serious 


offence in any case, but particularly where important 


no excuse ; in fact, if may be said to aggravate the 
offence, because such a night calls for the greater 
care. The disregard of signals by drivers is becoming 
too frequently the cause of accidents inquired into 
by the Board of Trade. There were only twelve 
inquiries last year. Of them three were derailments 
and one a collision in consequence of a derailment, 
whilst of the other eight five were collisions due to 
drivers ignoring signals. In fairness we must add 
that on one of the latter—the Kiltimagh accident— 
the report has not been issued. In that case a stop 
signal was overrun, and it is possible that the driver 
was not to blame. The other four cases of ignored 
signals are the Warminster accident of September 
2nd, the Oakley Junction collision of November 20th, 
and those now under review. In no case can either 
long hours, extra work, anxiety of mind, or any 
other excuse be submitted in mitigation. In the 
last three cases, indeed, the men all say that the 
signals were in their favour. This brings us, as we 
anticipated in our issue of February 2nd, to the 
desirability of automatic train control. The Oakley 
Junction report mentioned that accident as a further 
illustration of the necessity for some sort of automatic 
train control to safeguard against neglect on the 
part of enginemen properly to observe signals, but 
in both the present instances the subject is more than 
mentioned. It is said in the Wigan report that 
automatic train control is the only solution, whilst 
in the Kirtlebridge case it is remarked that no other 
safeguard can be suggested. We are forced to admit 
with some regret that this does indeed appear to 
be the only remedy, and it is a remedy which would be 
the more welcome, because it would confirm or 
refute any statement as to the condition of signals. 
The question, as Colonel Druitt admits, presents many 
difficulties, and these cannot be tackled under existing 
conditions. The companies will, we hope, however, 
look at once into the question of snow smothering 
the sound of exploded detonators. After over seventy 
years’ use of detonators it would be strange if, at 
this late hour, it was found that snow had this effect 
upon them. 








RANDOM REFLECTIONS. 


- + 
THE old books for which we were 
waiting with impatience last week 
have come, and the anticipated 
pleasures are now ours. Seventy 
years ago it was still the fashion to dedicate books, 
often to some nobleman with high-sounding name, 
who had been gracious enough to extend his patronage 
to the humble author. These effusions remind one 
in some degree of epitaphs, for they are written in 
the same vein, and extend over the printed page in 
much the same order as the graven letters on a tomb. 
Who shall say how often they were indeed the epitaphs 
of dead books, of the author’s hopes—nay, of the 
author himself? But those that lie open before 
us raise no such gloomy reflections. Bourne and 
Elijah Galloway will live as long as mechanical 
engineering endures, and as long as men are proud of 
an honourable past. Even those that know these 
dedications well—perhaps they more than others, for 
he is a melancholy rogue that does not want to share 
his pleasures with another—will thank us for copying 
them out. And, indeed, they have in them that 
which must stir British mechanics and artisans at 
the present time, when they all are struggling to 
furbish up their tarnished glories. We give Gallo- 
way’s first because it is the older of the two. The 
date is 1834, and Mr. Luke Hebert, Editor of the 
Register of Arts, and Journal of Patent Inventions, 
wrote an “extensive appendix” to the volume, 
and is therefore part-author. Thus, it runs: “ To 
the Mechanics of Great Britain, whose intelligence, 
ingenuity, and industry constitute the wealth and 
glory of the people, by whose talent in contrivance 
and execution in machinery of every description 
this nation has been enabled to surpass all others 
in the excellence of her manufactures, and who in 
particular have been chiefly instrumental in bringing 
the steam engine to its present state of improvement, 
this history of its invention and progress is dedicated 
by the authors.”” How grand it all sounds. One 
can hear Elijah Galloway rolling it over on his 
tongue, and inviting the Editor of the Register of Arts 
to admit that it was indeed fine, and touched off the, 
qualities of a dedication to a nicety! But John 
Bourne, who wrote some years later—our edition 
is dated 1852—was not less splendid. No less 
person than the highest in the land fitted with his 
idea of the dignity of mechanical engineering, and he 
wrote: “‘To Her Most Gracious Majesty the Queen 
this treatise on the Steam Engine by the Artisan 
Club, descriptive of the structure and principles of 
action of the great mechanical agent, which has 
fought the battles of the Empire, and now sustains 
its greatness ; which binds nations together in amity, 


Dedications. 


Permission most respectfully inscribed by her 
Majesty's obedient subject and servant, John Bourne.” 
It is gratifying to feel in what respect the steam 
engine was held in those days, and that even Royalty 
accepted the dedication of a book on the Mechanic 
Arts. 


* * * * * 
THE London Society devotes nearly 
Charing Cross the whole of the February issue 


of its Journal to the Charing Cross 
Bridge controversy. Whilst we 
are in the fullest sympathy with the Society in its 
desire to see London beautified, and whilst we recognise 
that few city monuments are more desirable than a 
noble bridge, we cannot but feel that the opponents 
to the railway company’s Bill are evading the real 
point at issue. The Journal advances the view that 
the company is ‘‘ unmindful of the fact that the 
country is now engaged in one of the greatest wars 
in history.”” We may venture to suggest, in reply, 
that the Society forgets that the war has got to be 
paid for, and that it will be many a long day before 
such magnificent schemes as have been advanced 
are ripe for fruition. The company’s attitude is 
not that it objects to a new bridge, not that it objects 
very strongly to having a new, a finer, and a more 
convenient terminus on the south side of the river, 
but that as long as it has numerous clients who wish 
to be carried to and from Charing Cross station, it 
must continue to use Charing Cross bridge. The 
company has never professed any love of the bridge, 
nobody could, but “ though it may be bad, it’s the 
best to be had, and therefore Q.E.D.,” it has got to 
be put up with. But if it is to continue in use with 
safety it must be strengthened, and that is really the 
gist of the whole thing. The company wants to 
strengthen it; the opponents want to prevent it 
being strengthened, because they hope that if the 
bridge is allowed to fall behind the requirements of 
the day, traffic to Charing Cross will be strangled, 
and then their fine ambition will be so much the 
nearer realisation. This action seems to us to be 
lacking either in fairness orin common sense. There 
can be no doubt at all that the bridge is still wanted ; 
there can be no doubt that it is stressed too highly 
by modern traffic; there can be no doubt that the 
design submitted by Mr. Tempest will improve the 
appearance of the structure, and, finally, there can 
be no shadow of doubt that such schemes as are in 
the air for the reconstruction of areas on the north 
and south side of the river, and the erection of an 
Imperial Bridge, cannot be executed for many years 
to come. Surely the most common-sense thing in 
the world is to let the company carry out the work at 
its own risk. If the bridge is condemned some years 
hence to permit of the reconstruction of a great new 
thoroughfare from Waterloo to Trafalgar Square. the 
company alone will be the loser. The unfairness of 
the opponents to which we have referred rests on 
the fact that whilst they hamper the company and 
embarrass the public, they have even yet no approved 
alternative—even on paper. 


Bridge. 


* . * * * 

THey do things differently in 

‘ m America. If someone told a mem- 
Electric Drives. 


ber of the House of Lords that the 
geared drive of ships of war was 
a wasteful and extravagant arrangement, the peer 
of the realm would refer him to the proper authority, 
and the public would hear no more about it, unless, 
of course, following the fashion of the day, someone 
decided to “‘ have a committee,” which might, con- 
ceivably, but improbably, issue a public report. On 
the other side of the water they handle a problem 
of the kind in another way. An actual case is 
presented to us. A certain Mr. S. 8S. Wheeler told 
Senator Swanson, of Virginia, that electric drive 
was no good for big ships of war. Senator Swanson 
passed Mr. Wheeler’s letter on to Mr. Padgett, chair- 
man of the House Committee on Naval Affairs, who 
gave it to Admiral Griffin. Admiral Griffin replied to 
Mr. Padgett, and the Army and Navy Register pub- 
lished his letter. Thus the public is put in possession 
of the official replies to the criticism of the method it 
is adopting for the biggest warships in the world, the 
Constitution, Constellation, Congress, and Alliance, 
each of 180,000 horse-power, described in our issue 
of January 5th. This is a distinct advantage. 
Unanswered criticism has almost as much vitality 
as arumour. It is just as well not to encourage it. 
We only get at Mr. Wheeler’s points through Admiral 
Griffin’s replies, but some of them are clearly similar 
to those outlined in our issue of January 5th. Admiral 
Griffin tells us that the Navy Department has * the 
best possible reasons for believing the drive will be 
a success,” and that “ the ship in which it is installed 
—presumably the Jupiter—is so superior to the sister 
ship with geared drive as to put her in an entirely 
different class as far as reliability of operation and 
economy are concerned.’ Then we learn that whilst 
the geared turbine per se is lighter, it brings in more 
complication and involves the use of 300 tons more 
armour, with the net result that the electric ships 
are only some three hundred tons heavier than geared 
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The night was stormy, but that provides 


' brought to its present perfection, and which British 
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allows of better under-water protection, and no 
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say that Admiral Griffin makes it appear that there 
was little trouble in getting them. One statement 
we must notice. The vessels are designed for 35 knots, 
but Admiral Griffin tells us that if all the boilers 
above the protective deck—-the boiler-rooms are on 
two levels—are out of action, the ship will still make 
30 knots. This no doubt is a reply to the charge 
made—see the issue of THE ENGINEER referred to 
that some ‘of the boilers are inadequately protected. 
There are a good many more interesting points, but 
we have no space to deal with them. ‘Those who want 
to study this effective defence of the electric drive 
may refer to the Army and Navy Register of January 
13th, where the reply is printed in full, or to the 
February issue of the United States Naval Institute 
Proceedings, in which it is reprinted. Whichever 
view may be taken about the electric drive, Admiral 
Griffin’s letter is well worth reading. 


* * * * * 


THERE has been republished within 
the last week or two a little pam- 
phlet which ought to be read by all 
who take an interest in the educa- 
tion of engineers. It describes the curriculum to 
which we owe such men as Sir Nathaniel Barnaby, 
Sir A. J. Durston, Dr. Elgar, Sir Edward Reed, Sir 
Henry Oram, Sir Philip Watts, and last, but not 
least, Sir William White. We all like prescriptions 
for success, and a list of such illustrious names, 
collected from a longer list, would seem to show that 
we have here just what is wanted. Of course, it is 
not a new scheme, that is not only the obvious but one 
of the most remarkable things about it, and, of course, 
it is an Admiralty scheme. The pamphlet, in fact, 
describes the Admiralty method of training dockyard 
apprentices, and for the benefit of those who desire 
to read it we may add that it is No. 32 of a series 
published by the Board of Education, and that it is 
obtainable from the usual sources for three-halfpence. 
It is surprising how little is known, outside dockyard 
towns, about the scheme. Sir William White used 
to allude to it occasionally, and we believe Sir Alfred 
Ewing has mentioned it at meetings, but we think 
the Board of Education is justified in speaking of it 

s ‘‘ too little known.’ This is surprising when we 
recall that the dockyard schools were started as long 
ago as 1843, and that, so we understand the pam- 
phlet, the same system of education has been in force 
ever since. But the most surprising thing is the 
modernity of the plan. It is just the kind of training 
that now meets with general approval, and is looked 
upon as a recent invention rather than as a survival 
of the fittest. These schools, there are now six, one 
at Chatham, Sheerness, Portsmouth, Devonport, 
Pembroke, and Haulbowline, and another is to be 
established at Rosyth, are attached to the Royal 
Dockyards, and apprentices are compelled to attend 
them for a certain number of hours per week, partly 
in working hours and partly in the evening, just as 
they have to do at some of our works which have 
““modern”’ ideas about the training of apprentices. 
As a matter of fact,no compulsion is required, for 
there is a keenness to get into them, and to succeed 
in them, for which “ probably there exists no parallel 
in any other part of the country.” This is not the 
place to describe the scheme in detail, and we are 
only writing now to urge works managers to get 
copies of the pamphlet, and to study the curriculum 
and regulations. The information given is quite 
adequate for most purposes, but we are confident 
that if more details are needed the Board of Educa- 
tion will be delighted to give them. With no little 
satisfaction we notice the claim of the author of the 
pamphlet that the “scheme is entirely British in 
origin, and its character is in keeping with the present 
democratic age. Its outstanding feature is the 
clear field which it gives to ability.”’ 


Apprentices. 


* * * * * 


A RECENT reference in this column 
to Mr. Halsey’s ‘“ Metric Fallacy ”’ 
has Jed to many inquiries for that 
_ book. It was, we are told, never 
circulated through booksellers, and in any case has 
long been out of print. May we hope that the 
author will see fit to give it once more to the public ? 
By so doing he would render a real service to all who 
have to face the attacks of the pro-metrists, and have 
not the time nor the skill to get up their own case on 
their own account. But in lack of that complete 
argument defenders of English measures will do well 
to read the two articles which Mr. Halsey has written 
for the American Machinist. A few weeks ago we 
referred to the first—Five Metric Myths—and we 
may now briefly notice the main feature of the second, 
“The Anti-metric Case.” Mr. Halsey is here in his 
element, and puts his case with convincing force. 
He is concerned with the philosophy of measure- 
ment and with the continuity of standards. We 
may dismiss the former in a few words. The point 
made is that, whilst the scientist is engaged on 
measuring things that exist, the industrialist has to 
make things to measure. For the former the change 
to a new measure is not very difficult, for the latter 
it presents insurmountable obstacles. That brings 
us to the second line of argument. It is because the 


Metric Measures. 


world is already provided with a great number of 
standard manufactures made to English measure 
that a change is impracticable. 


‘* The obstacle to the 





change is physical and insurmountable, and lies in the 
simple necessity for continuity between old and new.” 
A case that will occur at once to everyone is the 
confusion that would result if all Whitworth standards 
were suddenly given up, but Mr. Halsey finds a 
really better example in the couplings of air brakes. 
These are all made to standard English measures. ‘They 
must go on being made to those measures, because 
new parts must fit in with the old. ‘‘ The over- 
whelming difficulties of these changes growing out of 
the simple necessity for continuity of sizes between 
old and new construction, pervade every application 
of measures of length in the constructive arts, take 
the subject from the realm of choice, and make the 
change impossible.” The reply of the pro-metrists 
is familiar. Use equivalents. This suggestion rouses 
Mr. Halsey to a divine fury. He shows that the 
confusion that would result in the endeavour to make 
the change would be unprecedented. ‘“‘ Instead of 
uniformity we will have diversity of units ; instead of 
fewer and simpler, more and more complex ratios ; 
instead of simpler, more complex calculation, and so 
on to the end.” It cannot be done. “‘ The pre- 
servation of mechanical standards is admitted to be 
a necessity. If they are to be continued, and the 
metric system is to be used in connection with them, 
this plan must be made to work, and made to work 
it cannot be.” We are tempted to add two sentences 
from Bacon’s essay on innovations. “It is true that 
what is settled by custom, though it be not good, yet 
it is fit,” and “ New things though they help 
by their utility, yet they trouble by their incon- 
formity.” 








THE TRAINING AND WORK OF THE 
ENGINEERING CHEMIST. 

Ar the meeting of the Faraday Society, on Tuesday, a 
lengthy discussion took place upon the training and work 
of the engineering chemist. So great was the interest 
shown that after three hours’ discussion it was found 
necessary to adjourn it until the next meeting of the 
Society. 

In an introductory address, Sir Robert Hadfield, F.R.S., 
who was in the chair, pointed out how each important 
branch of industry demands its own special type of 
chemist. Thus, a chemist who was well trained and suit- 
able for the chemical industry would probably not shine 
as a chemist in the industry of ferrous metallurgy. It was 
evident, therefore, that no one course of training could 
cover all the ground. It was not practicable, nor was it 
proposed, that whilst there must be common ground on 
basic facts relating to the training of engineering chemists, 
no one routine training would cover all these requirements. 
Did not this in itself seem to indicate that, somewhat early 
in his training, the student should, more or less, branch off 
into special studies of that particular line of work with 
which he expected to be associated during his working 
career ? His own feeling was that the successful chemist 
of the first rank was born and not made, but it was most 
desirable that increased facilities should be given to train- 
ing our young and rising chemists after the war. Owing 
to the sad losses which were being incurred, there would 
be much shortage in labour, both mental and physical, 
of the highest class. We therefore could not do too much 
to set our house in order now. It was reasonable in this 
connection to say a word with reference to the State 
organisation of scientific research. It would be interesting 
to know on what lines our Advisory Council for Scientific 
and Industrial Research was going to proceed in the near 
future. Was it going to distribute the large sums that 
were heard of, running into seven or eight figures, or were 
these rumours in the realms of fancy only ? At any rate 
he wished it God-speed in its efforts to spread and 
encourage research. Finally, Sir Robert referred to the 
memorial which it isproposed to erect to the memory of the 
late Sir William Ramsay, and on his suggestion, as a mark 
of respect ‘‘ to one of our most honoured among chemists,” 
the audience rose. The Executive Committee, which has 
the memorial fund in hand, is presided over by Sir Hugh 
Bell, and among others upon it are Sir Robert Hadfield 
(Faraday Society), Lord Rayleigh, Sir William Tilden, 
Mr. Scott (President of the Chemical Society), Sir William 
Mather (President of the British Science Guild), Professor 
F. G. Donnan, and Professor J. Norman Colley. As is 
known, the fund is to be utilised for the purpose of pro- 
moting chemical training and research, and an appeal will 
shortly be made for subscriptions throughout the world. 
Sir Robert Hadfield referred to the matter because, he 
said, one of the objects in view was the establishment of a 
Ramsay Memorial Laboratory for dealing with engineering 
chemistry, a term which he preferrred to ‘“ chemical 
engineering.” 

Opening the main discussion, Sir George Beilby, F.R.S., 
defined ‘‘ chemical engineering *’—a term which, he said, 
seemed already to have fallen into disrepute—as having 
for its function the design and construction of apparatus 
required for the carrying out of chemical processes on a 
manufacturing scale. The curriculum for the training of 
the chemical engineer, he outlined as follows :—(1) A 
sound and practical training in chemistry and chemical 
physics, extending over three years. During the third 
year special subjects to be introduced. (2) At the end of 
the third year, at latest, the case of each student to be 
considered by the heads of departments, so that he may 
be advised in what direction he should specialise. (3) 
Average students with no special bent to complete their 
course by general advanced studies during the fourth 
year. (4) No degree or “hall mark,’ to be given in 
chemistry till the complete four years’ curriculum has been 
taken. (5) Chemical engineers, research students, and 
specialists in other branches to devote one or two years to 
higher post-graduate study. Sir George contended that 
the training of the chemical engineer should have in view 
the fact that he must have at his command a great deal 
of knowledge and experience which is quite outside the 
range of the ordinary engineer. 

The engineer and the chemist, he said, both dealt with 





matter and energy, but they approached these funda- 
mental realities from opposite sides. ‘The engineer started 
with matter in its massive form and with energy as it 
affected matter in masses. The chemist started with the 
molecule and dealt with energy changes as they affected 
molecules and the molecular groups. In a certain sense 
the training of chemists had been intellectual rather than 
practical, all knowledge in his sphere being regarded as an 
end in itself, rather than as @ means to some more prac- 
tical and everyday end. The engineer, on the other hand, 
from the outset, had to face the most crucial tests of his 
work, for in everyday life no measure of intellectual 
success would lead to the condonation of practical failure. 
The successful engineer did not, as a general rule, take the 
standpoint of the chemist seriously, and it was only rarely 
that the engineer got so far into the inner circle of chemistry 
that he could himself look at chemical problems from the 
chemist’s point of view. It was this fact which justified 
the inclusion of as much engineering as possible in the 
training of chemists for industry. 

Professor F. G. Donnan, F.R.S., put forward the follow- 
ing classification :—(1) Research chemists; (2) engineer 
chemists, i.e., chemists with engineering training; (3) 
chemical engineers, i.c., engineers with some chemical 
knowledge. The practice in this country of keeping 
engineers and chemists apart, both in training and in after 
life, had resulted in enormous damage to the progress and 
efficiency of our chemical and allied industry, because it 
had resulted in engineers with little or no knowledge of, 
or training in, chemistry being put in charge of the 
design, erection and control of chemical plant and processes. 
He had been found acting as process manager and as general 
works manager. On the other hand, said Professor Donnan, 
the chemist was too often found as a humble “ tester ’’-— 
so-called ‘‘ analyst ’—and general hanger-on to the coat 
tails of the engineer manager. The real reason was that 
the training of the chemist had been too narrow and 
specialised. We must look to America for an example of 
the broad view of this matter, and incidentally, as the 
place from whence the greatest competition must be 
looked for after the war, rather than from Germany. 
The curriculum of the Massachusetts Institute of Tech 
nology, the School of Engineering of Harvard University, 
ran into five years, and included a vast range of subjects, 
with a special inspection of the students at the end of 
three years, to ascertain their ability and aptitude to 
complete the full course. 

The policy adopted in America and Canada was discussed 
by Professor E. G. Coker, who was quite emphatic that 
we should not copy it here. Speaking from experience 
of teaching in Canada, he said the conditions were 
extremely different from those in England. In his 
opinion even for the American and Canadian student the 
courses were overloaded. Over the five years shown by 
Professor Donnan there were nearly 100 separate divisions, 
and taking 60 months at the outside, it was impossible 
to get a fair notion of half the subjects in the time. It 
was extremely disheartening to deal with students in such 
a course, and he preferred the English method of taking 
fewer subjects and doing them thoroughly. In America 
it was a case of the survival of the fittest ; the student 
was either vigorous enough to survive the course of 
training or became an imbecile. Therefore any increased 
competition from America was not likely to be on account 
of her methods of education. 

Mr. Charles R. Darling and Mr. J. W. Hinchley, 
respectively, then gave accounts of the methods adopted 
in training works chemists and chemical engineers at the 
Imperial College of Science and the City and Guilds 
College, Finsbury. 

Mr. W. R. Cooper put in a plea for greater emphasis 
being laid upon commercial considerations in the 
training of chemists and chemical engineers. This was 
just as important as the technical aspect, although it 
was usually the forgotten factor in chemical training. 


The above points are taken from the papers that were 
presented at the meeting. In addition there were a 
dozen speakers, and among them all was unanimity of 
opinion that the line of demarcation hitherto existing 
between engineers and chemists must be abolished by 
improvements and modifications in the training. The 
miserably poor remuneration of the chemist in the past 
was attributed to several causes, and one speaker at least 
did not hesitate to say that in the past chemists had not 
been worth much more to manufacturing concerns than 
they received. One of the greatest limitations which 
the chemist suffered from, it was urged, was unfamiliarity 
with the control of men, and in an effort to improve this 
more than one firm had agreed to take students from the 
universities and colleges and allow them to go through 
their works with that object in view. This is part of 
the American scheme, which, notwithstanding Professor 
Coker’s dislike of it, appealed to the imagination of many 
of those present. A point to be kept in view, however, 
is that if a five years’ course is to be adopted, it will be 
impossible for any except those possessed of means to 
take it up. Yet, as was remarked, there are many in this 
country with no means but plenty of brains. Mr. A. P. M. 
Fleming, who has made a close study of industrial educa- 
tional training, put forward the suggestion that financial 
arrangements must be made to this end, and, moreover, 
that as a student would be 23 years of age before he 
finished, the remuneration at the end must be such that 
he could marry at the age of 25. Then, he added, the 
student would be able to do his duty not only to the 
industry but to the country. 

The whole tendency of feeling was in favour of de- 
veloping as a distinct type the chemical engineer, in 
the same way that we had mechanical engineers, aero- 
nautical engineers, and so on, and this being so it rests 
with the educational authorities, in conjunction with 
manufacturers, to devise a curriculum which will tend to 
that end. There seems every probability that this will 
be done. Meanwhile, perhaps some more matured views 
will be forthcoming at the adjourned discussion. 








Tue InstituTION or Civit ENGINEERS.—At the ordinary 
meeting, held on Tuesday evening, March 6th, the following 
were elected honorary members of the Institution :—Sir Willian 
Edmund Garstin, G.C.M.G., and Major- General Sir George 
Kenneth Scott-Moncrieff, K.C.B., C.I.E., R.E. 
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VACUUM BRAKE IMPROVEMENTS. 


ALTHOUGH in all its essential features the vacuum 


to engines and tenders, and where the larger and heavier 


| sizes of cylinders are employed. Another improvement 
| introduced into this cylinder is the guide D for the rolling | 
| ring, which, in the event of the latter getting displaced, 


automatic brake for railways has remained substantially | ensures its being pushed back into the circumferential 
oe 


unaltered for many years, one or two modifications in 
the design of parts of the mechanism have recently been 
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groove when the piston has returned to its lowest position. 
It will be noted that the release and ball valves E F are 


| in cast, iron in sizes 


from l2in. to 24in. diameter. 

Fig. 2 is a sectional view of an 18in. combined brake 
cylinder with wrought iron casing. The chief improve. 
ment which has been introduced into this cylinder is in 
the construction of the wrought iron casing, which was 
formerly built in sections and riveted together. The 
casing 1s now pressed out of one sheet of metal, thereby 
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Fig. 1—NEW PATTERN OF BRAKE CYLINDER 


introduced by the Vacuum Brake Company, Limited, 
London. In point of importance the first improvement 
to be mentioned is the new pattern of brake cylinder 
shown in Fig. 1. This has been designed to facilitate 
the examination and renewal of the rubber rolling ring A, 
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Fig. 2—18-INCH COMBINED 


entirely separate, the former being secured by a flange 
and set screws to the upper half of the cylinder casing, 
and the latter screwed into the piston. Experience has 
shown that it is more convenient to place the release 
valve on the side of the cylinder than on the bottom, as 






































12 
Y 
vw 
gy J 
+ 
q) 
4 
2 
o, Zr 
>) 
4 
9 
Swain Sc 


Fig. 3—IMPROVED VAN VALVE 


which acts as a seal between the two sides of the piston. 
Instead of being fitted with a top cover as formerly, this 


type of cylinder has now a bottom part B, which is secured | 


to the upper portion by means of the studs and nuts C. 
This arrangement enables the piston to be removed from 
the cylinder without taking the body of the cylinder 
down—a great convenience, particularly with regard 


it is out of the way of the main brake shaft lever, and is 
easier to connect by means of hose pipes to the train pipe 
and vacuum chamber. The release valve is also made 
reversible—that is to say, it can be turned round with the 
branch to the train pipe pointing in either direction, for 
convenience in fixing, doing away with the necessity 
for two patterns. This pattern of cylinder is made 
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BRAK£ CYLINDER AND WROUGHT IRON CASING 


eliminating many sources of leakage and giving a lighter 
and neater appearance. The only rivets in the casing 
in the improved design are those which secure the strips 
to carry the trunnions on which the cylinder hangs. In 
this design of cylinder the wrought iron casing is secured 
to the cast iron cylinder by means of nuts and bolts, 
an air-tight joint being made by means of a rubber ring. 
It will be noted that the inside of the cast iron cylinder 
is turned out to two diameters, forming a shoulder just 
below the rolling ring to serve as a guide for the latter in 
ease it gets out of its groove. 

The third improvement which has been recently intro- 
duced is in connection with the guard’s van valve, which 
was formerly only available for emergency applications 
of the brakes by the guard. In view of the increase in 
both the speed and volume of traffic, it has been found 
advantageous to place in the hands of the guards the 
power to make gradual applications of the brake without 
making an emergency application. The existing van 
valve is arranged so that by depressing a handle a dia 
phragm valve is opened, making a full application. Also, 
when the driver makes a full application, by completely 
“destroying ’’ the vacuum in the train pipe, the van 
valve opens automatically and admits air to the train 
pipe at the rear end of the train, thus increasing the speed 
of application of the brakes. In the improved van valve 
shown in section and front elevation in Fig. 3 provision 
has been made for gradually applying the brakes from 
the rear end of the train, while retaining the means of 
emergency application. The application valve is a small 
wrought iron disc A of similar design to that provided on 
the well-known combination ejector. This dise is provided 
with a handle by which the guard can regulate the amount 
of air admitted to the train pipe through the nozzle B. 
The handle has three positions—‘‘ brake off,” ‘“‘ service 
stop,’ and ‘emergency stop.” When the handle is 
moved from the left-hand stop to the service stop position 
the quantity of air that is admitted is not sufficient to 
raise the diaphragm valve C off its seat, but when the 
handle is pushed over to the ‘‘ emergency stop” position 
the amount of air admitted through the ports is sufficient 
to raise the valve C and admit a further volume of air 
through the ports D past the valve K into the train 
pipe, sufficient to cause an emergency stop. The appa- 
ratus is provided with a vacuum gauge, which is secured 
against removal by unauthorised persons by being screwed 
into the nipple E, which in turn is held in place by the 
screw F. This is secreted in the upper casting, and the 
latter is held in place by means of the set screws and nuts 
shown. 

The apparatus is made for the Vacuum Brake Company 
by Gresham and Craven, Limited, Manchester. 








ASSOCIATION OF DRAUGHTSMEN.—The Association of Engi- 
neering and Shipbuilding Draughtsmen (London Branch) held 


| its first general meeting on Saturday, February 10th, at the 


Central Hall, Westminster, when officers and Council represen- 
tatives of the various firms in the district were elected to carry 
on the work of the Association within the London area, There 
were present about 150 members out of nearly 350 members, 
comprising the London branch, and this membership is increas- 
ing week by week. Discussion on the future business of the 
Association ensued, and Mr. L. Blair, the general secretary of 
Glasgow, gave a short account of the work of the Association 
during the past year. The total membership of this Associa- 
tion is now over 5000, enrolled from all tesa fg of engineering 
and shipbuilding in Great Britain and Ireland. The address 
of the honorary secretary of the London branch is 38, Craster- 
road, Brixton Hill, 8.W., to whom all inquiries from the London 
area should be addressed. 
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FRONT AND REAR OF ENGINE 


THE NORTH BRITISH LOCOMOTIVE COMPANY, 


FOR THE PARIS-ORLEANS RLY. 


LIMITED, GLASGOW, ENGINEERS 








BRITISH-BUILT TANK LOCOMOTIVES FOR THE 
PARIS-ORLEANS RAILWAY. 


WE illustrate herewith and on page 224 one of a set 
of 2-8-2 © Mikado” type tank engines, which have 
recently been built by the North British Locomotive 
Company, Limited, of Glasgow, for the Paris-Orleans 


The engines have two simple cylinders 
The valves are of the piston 
and are operated by Wal- 


Railway Company. 
placed outside the frames. 
type, with inside admission, 
schaerts’ valve gear, with screw reversing gear. The 
boiler has a copper fire-box of the “‘ Belpaire ’’ type, and 
is fitted with steel tubes. A Schmidt superheater with 
21 elements, giving @ surface of 423 square feet, is pro 
vided. The firegrate is of the rocking type, and has a 
drop plate at the front end. 

The cylinders are provided with by-pass valves, which 
establish communication between the two ends when the 
engine is running with steam shut off. These valves are 
operated by means of a cylinder placed on the side of the 
smoke-box. A supply of steam from the main steam 
pipe is arranged to close the by-pass valves when the 
regulator is opened. When steam is shut off the valves 
ere opened by a heavy cast iron weight fitted to a lever 
on the actuating shaft. Spring-loaded relief valves are 
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Heating surface 


rae egy 1304 sq. ft. 
Fire-hox ey a, 
Total 135.6 1459 . 
Heating surface 
Superheater 39.3 425 
Total bot s.0 eee 1882 
(irate area 2.73 29.3 


Tractive force at 75 per 
cent. of boiler pres 
sure eee 

Weight— 

In working order 
On coupled wheels . 
‘Tank capacity 
Fuel capacity 


14,968 kilos. 33,000 Ib. 


91 tons 44 ewt. 
66 tons 8 ewt. 


2200 gallons 
4 tons 


92.6 tonnes 
67. 4 

10 cub. m. 
4.06 tonnes 








THE RAILWAY COLLISIONS AT WIGAN AND 
KIRTLEBRIDGE. 

On Monday last there were published the Board of 
Trade reports on the accidents, both of December 19th, 
at Wigan, on the London and North-Western Railway, 
and near Kirtlebridge, on the Caledonian Railway. In our 
issue of January 12th, we outlined the principal evidence 
given at the inquiry on the first-named accident, and we 
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DIAGRAM OF PARIS-ORLEANS TANK LOCOMOTIVE 


fitted on the front and rear cylinder covers. The main 
frames of the engines are formed from steel plates. 
brake system is of the Westinghouse 
stage air pump. Heating apparatus, 
compressed air on the Lancrenon sys 
Other fittings on each engine comprise :—Lambert sanding 
arrangement, a counter pressure brake, a Hausshaelter 
speed indicator, two Friedmann injectors, two Coale 
safety valves, and a five-feed Detroit lubricator. 
engines were constructed from the designs of Monsieur E. 
Solacroup, Ingénieur-en-Chef du Matériel et dela Traction. 

Tho following is a list of tho principal dimensions, &¢.:— 





Gauge of railway 1440 mm. 4ft. 8}}in. 
Cylinders— : 
Diameter 600 mm. 238in. 
Stroke 650 mm. 25 yin. 
Wheels— 
Front bogie, diam... 860 mm. 2ft. 9fin 
Coupled, diam... 1400 mm. 4ft. 7tin 
Rear bogie diam 860 mm. 2ft. 9fin. 
Wheel base— 
Rigid... 1500 —. 4ft. 1ly;in. 
9700 m $1ft. 10in. 


12 kilos. per 8q. cm. Re 170 Ib. per sq. in. 


| ee 
Working pressure 


The | 
type, with a two- | 
using steam and | 
tem, is provided. | 


The | 


shall now only deal with any new facts that Colonel 
Druitt’s report reveals. 

After reciting the evidence given before him by the 
signalmen in Wigan No. 1, No. 2 and No. 4 boxes, Colonel 
Druitt shows that he is satisfied that all the signals of 
| No. 4 box were at danger. As regards No. 1 box, signal- 
man Hill, he says, admits that he lowered his home and 
starting signals when the 11.15 was some distance away 
from him, but states that he kept the distant signal at 
| danger. He admits that, according to the printed 

regulations, he had no authority to lower any of his signals. 
It also appears that the man is provided with a detonator- 
laying machine worked from the box, so that he could 
| have put detonators on the rail to warn the driver, but he 
| failed to do so. 
| Colonel Druitt is not satisfied with the statement of 
| Nunnerley, the driver. of the leading engine of the 11.15, 
| that he could only see the signals at a distance of 10 yards. 
| Nor that he saw the red light from a hand lamp at No. 2 
| box, when he immediately shut off steam and applied the 
brakes. Nunnerley’s own fireman said that the first thing 
he knew of anything being wrong was the shouting on the 





station platform and seeing the tail lights of the 10 p.m. 
in front, and that he does not remember the brakes being 
applied. The chief inspector said that he saw the train 
pass No. 2 box with steam on and the brakes were not 
applied until just after the train passed him at a point 
100 yards south of No. 4 box home signal. Driver Cairns, 
of the train engine, said that the brakes were not applied 
until the middle of the platform and that his first indication 
of anything being wrong was the red hand lamp at No. 4 
box. The evidence of the guard is against Nunnerley 
also, and Colonel Druitt says, that making every allowance 
for his recollection of the events being possibly affected 
by the shock of the collision, he does not consider that 
Nunnerley’s statements can be relied upon. Furthermore, 
if, as he states, he could not see the signals until 10 yards 
away from them, he should have reduced speed and taken 
every precaution in approaching Wigan, so as, in accordance 
with Rule 143, to be able to stop short of any obstruction. 
The Colonel observes that even if the down distant signa! 
for No. 1 box had been improperly lowered by signalman 
Hill—and there is, in the case of this signal, only one man’s 
word against another’ s—without any doubt, Nunnerley 
passed at danger the remaining signals up to and including 
the home signal at No. 4 box. The Board of Trade 
Inspector thinks his statement that if the down distant 
for No. | was off, then he had a right to consider that he 
had a clear road right through Wigan, is the explanation 
of his passing all these signals at danger, as he evidently 
never looked for them, and he considers that Nunnerley 
did not apply his brakes until he was warned by the 
shouting and red light waved on the platform, that 
something was wrong, when he was about 100 yards south 
of No. 4 box home signal. 

Cairns, the driver of the train engine, said that he did 
not see the signals at four signal-boxes, as the smoke and 
steam were beating down on his side of the engine and 
most of the signals were on that side. He admitted that 
he was not happy in his mind at passing all these signals 
without seeing them, but thought that, as the vacuum 
was not destroyed, everything was all right and he took no 
steps to stop the train. Colonel Druitt says, as to this 
man, that, after making every allowance for the difficult 
position of driver Cairns, who was trusting to Nunnerley 
for seeing the signals and naturally did not wish un- 
necessarily to slow down an important express train, yet 
he considers he was wrong in not bringing the train down 
to such a speed as would enable him to see the signals 
when approaching such a place as Wigan. 

After recommending that No. 4 box should physically 
control No. 2 box distant and No. 2 control No. 1 box 
distant, and that the lower should have a lower co-acting 
arm, so that it might be better seen in thick weather, 
Colonel Druitt concludes: ‘* But, to prevent collisions 
under such circumstances as obtained in this case, the only 
solution would appear to be automatic control of trains, 
by which the brakes are applied when a signal is passed at 
danger. I consider that, to do this effectively, a full 
application of the brake should be made if a stop signal is 
passed at danger, and it would be a further precaution on 
the side of safety in such cases if the driver was unable to 
release the brakes until the train had come to a stand, but 
details of the necessary appliances can only be decided by 
actual experience. Systems of automatic control have 
been under trial by several railway companies for some 
time, but the question presents many difficulties, for it is 
manifest that, with so much inter-running of one company’s 
engines over other companies’ lines, any system to be 
really effective must be universal throughout the country, 
and it is possible that there may be more such inter- 
running in the future. Owing to existing conditions, the 
matter has not progressed so quickly as it otherwise would 
have done, but it is to be hoped that it will be satisfactorily 
settled in due course.” 

THE KIRTLEBRIDGE COLLISION. 

The report by. Colonel Pringle relates to a collision 
between Kirkpatrick and Kirtlebridge, 13 and 16} miles 
respectively north of Carlisle, on the Caledonian Railway. 
In this case, whilst a goods train was proceeding north, it 
was, at about 4.5 cn December 19th, run into by the down 
postal train. The brakesman of the goods train was 
killed. The goods train had on thirty wagons, and the 
postal train consisted of ten eight-wheeled vehicles, 
drawn by two engines, both of the 4-4-0 type. As a result 
of the collision, the last twelve vehicles on the goods train 
were thrown right and left over the permanent way at 
intervals extending over a distance of 150 yards, and were 
either seriously damaged or wrecked. The two passenger 
engines came to rest about 130 yards beyond the point of 
collision. The front engine and tender were reversed and 
overturned to the right ; the second engine overturned to 
the left. The first two vehicles behind the engines were 
derailed, partially telescoped and wrecked. The two 
following were also derailed and badly damaged. None 
of the gas fitments on the train appear to have been injured 
and none of the wreckage caught fire. Owing to the 
alignment being in cutting on a left-hand curve of sixty-five 
chains radius, an engineman’s view of the line in front of 
him, in the vicinity of the scene of the accident, is restricted 
to about 240 yards, even in clear weather. The collision 
occurred at 2 miles 1000 yards from Kirkpatrick 
signal-box. 

Colonel Pringle begins his comments by remarking that 
the case has unusual features and the evidence on a 
number of material points is very conflicting. The 
weather was stormy, with wind from the south and snow 
falling, but it was not so bad as to require the services of 
fogmen. The postal train, with a load of 242 tons behind 
the two engines, each of which weighed 107} tons, passect- 
Quintinshill and Kirkpatrick at an average speed of 574 
miles per hour. Driver Smith, on the leading engine, had 
no difficulty in sighting the distant signal for Kirkpatrick 
at a distance of 300 yards. He is satisfied that this signal 
showed a clear green light. He agreed that the snow 
was not falling thick enough to necessitate the services of 
fogmen. He failed to see the home signal, which is carried 
on a high post on the north or up side of the railway, and, 
in accordance with Rule 74, which requires that a positive 
signal to proceed must be actually observed, should have 
checked the speed of his train. His explanation for failing 
to do so was that he saw no hand signal displayed from 
the signal-box as he approached it, and observed that the 
starting signal was clear. His fireman supported his 
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statement in all particulars. Driver Webster, on the train 
engine, saw that the distant signal for Kirkpatrick was 
clear at a distance of a quarter of a mile. He also failed 
to see the home signal, but saw the starting signal was 
“clear”? from the south end of the platform. Webster’s 
fireman saw that the arm of the distant was lowered after 
the engine had passed, but did not see the signal lights. 
He did not observe the position of the home or starting 
signals. Smith, on the leading engine, saw nothing of the 
goods train until, on rounding the curve already referred 
to, he saw three red lights 40 to 50 yards in front of him. 

Colonel Pringle observes that the evidence of the 
signalmen is altogether at variance with that of the 
enginemen. Sawyers, at Kirkpatrick, states that he 
accepted the postal train when it was offered to him by 
Quintinshill at 3.55 a.m., and the “entering section ” 
signal was received at 4 a.m. He then telephoned to 
Kirtlebridge for news of the goods train and was told it 
had not arrived and was not in sight. He informed 
Creighton. the signalman at Kirtlebridge, that he proposed, 
in accordance with Rule 76 (a), to put fog-signals on the 
line as an extra precaution to attract the attention of the 
enginemen in case of need. Sawyers, before leaving the 
signal-box for this purpose, noticed from the indicator that 
the light of the down distant signal was burning and the 
arm at danger. The back light of his down home signa, 
and the red light from the starting signal showed him 
that these signals also were at danger. He hurriedly 
fastened four detonators on the left-hand rail of the down 
line and returned to his post just as the postal train was 
approaching the down home signal. Seeing it was not 
going to stop, he displayed a red lamp at the window to 
attract the attention of the enginemen. The four 
detonators exploded, but there was no sign of the speed 
of the train slackening. He then sent the bell signal, 
* Train running away on the right line,” to Kirtlebridge. 

The report proceeds to observe that the unusual and 
disturbing feature in this case is the assertion by the 
enginemen that they heard none of these explosions. 
Driver Smith affirmed that he had never had any difficulty 
in ordinary circumstances in hearing fog-signals explode. 
His superheated engine, which was constructed in March, 
1916, worked more quietly than any other he had previous 
experience with. He thought that snow would deaden or 
reduce the sound of such explosions. Webster, though 
concurring that snow lessened the sound, did not think 
that both enginemen could have failed to hear the 
explosions. He thought that whilst the driver and 
firemen in the second engine might not hear the sound, 
this would never be the case with men on the front engine. 
The possibility, in any conditions, of enginemen failing to 
have their attention attracted by the sound of fog-signals 
detonating has never, to Colonel Pringle’s knowledge, 
been questioned in the past. Had no further positive 
evidence been obtainable on the point, the tendency 
would therefore have been to regard the evidence of 
signalman Sawyers with distrust. Two independent 
witnesses, however, heard the explosions and, moreover, 
as related in the report, the metal fragments of the 
detonators were found. In view of this very circumstantial 
support to Sawyers’ statement it is, in Colonel Pringle’s 
opinion, impossible to arrive at any other conclusion than 
that the detonators were laid and exploded. The suggestion 
made by Chief Inspector Binnie, that the men failed to 
hear the explosions owing to their being sheltered inside 
their cabs, the high speed at which the train was travelling, 
and the muffling effect of snow on the sound of the 
explosives, is, in Colonel Pringle’s opinion, the only 
explanation available. He also agrees with Mr. Binnie, 
that the drivers could not have heard the signals explode, 
or they would certainly have acted upon them. 

After showing that conditions were against the down 
distant signal arm having drooped and shown a false clear 
light, and that the starting signal also was at danger, the 
Board of Trade Inspector says, that from his -own 
experience he did not think it would have been possible 
for the enginemen, owing to the curvature of the line, to 
have seen the starting signal from the left-hand side of an 
engine when in the vicinity of the signal-box. It should 
be noted that all the enginemen admit that they did not 
observe the positions of the home signal. Colonel Pringle’s 
conclusion is, that all the signals were at danger, and he 
concludes his report with a similar suggestion as to 
automatic train control to that made by Colonel Druitt in 
the Wigan report. He adds that the question of the most 
suitable detonator for use upon railways should, he 
thinks, be referred to the Railway Employment Safety 
Appliances Committee for report; from preliminary 
investigation, he says, it appears that a standard type is 
required and for this purpose experiments may be desirable. 








LETTERS TO THE EDITOR. 
{We do not hold ourselves responsible for the opini 
correspondents.) 


STIMULATED MANAGEMENT. 


e of our 








Sir,—I regret that I am entirely unconvinced by your 
“Random Reflection” of March 2nd upon this subject. 
Doubled rate of production quite likely means that the men must 
have been slacking previously. (It may also mean that they 
were und id.) eeoven, I only suggested doubling because 
it is a ratio simple to think upon, and we may as well adhere to 
it for the moment. 

Of course, the rate of depreciation is greater : but it should not 
be twice as great as before. Better gear may be needed. Cer- 
tainly the selling and clerical staff may have to be increased ; 
but surely they need not be doubled. Nor need rent be doubled, 
or rates, or lighting. And all of these things, all overhead 
charges whatsoever, are less than before per article sold, after 
the output is doubled. 

This should be true, even without a premium system, in any 
enlatged business as against a small one. What is it that is 
wrong in the following as a general proposition :—If the men 
work harder, increase the rate of production—-never mind 
whether they double it or not—and have their remuneration 
increased in the same degree, then the employer, even if within 
reason he increases his capital, and reduces his selling price, 
ought to be able to make a greater percentage of profit than 
before. That is to say, he ought to get a better return on his 
capital. If he cannot do this, he is not, it seems to me, a good 
man.of business ; but if he can, why should not the workman be 
paid as above suggested for the whole of the time saved ? 

The capitalist would appear to be entitled to the whole return 
from his capital ; and the labourer, contributing his strength 


and skill as his own capital, is apparently equally entitled to the 
maximum return therefrom. The concise reply is perhaps that 
the master simply declines to agree ; or that a greatly selaoaed 
remuneration would not be for the immediate good of the work- 
man, or for the ultimate good of trade in general. But these are 
not the replies suggested by your ‘ Reflection,” and I should 
like to elicit a sound and obvious reason, if such exists, why the 
workman should only be paid the part value of the time he saves. 
The workman, after the war, will not take these things on faith ; 
he will be like the man from Missouri—he will want to be 
* shown ”’ like. { T 


March 5th. 
[Our correspondent asks, “* Why should not the workman be 
id . . . for the whole of the time saved ?”’ We ask in reply, 


“* Why should he be paid for all the time saved when the whole 
saving is not due to his efforts ?"” We may take an early oppor- 
tunity to expand the arguments given in our ** Random Reflec- 
tions ” last week, but in the meantime some of our readers may 
care to take up the cudgels.——Ep. THE E.] 


CONDENSERS. 





Srr,—I should be glad of any information you or your readers 
ean give on the following matter :— 

Put briefly, we have a Haslem surface condensing plant, 
provided with horizontal double-acting air and circulating 
pumps; the latter being connected to a system of pipework 
spraying over a cooling pond. Owing to increase of load the 
condenser is overworked, and will only maintain about 12in. of 
vacuum. Would an arrangement as shown in sketch, #.e., 
barometric and surface condenser in series, augment the vacuum 
obtained ? 

You will observe that in the proposed arrangement the 
circulating pump draws water from the cooling pond, and pumps 
it through the tubes of the surface condenser, after which the 
water passes upwards to the injector nozzle of the barometric 
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condenser. The combined injector and condensed steam waters 
then fall down the barometric leg into the steam space of the 
surface condenser. The air pump then draws the water off and 
delivers it to the sprays over the cooling pond, thus acting 
partly as an auxiliary circulating pump. 

As this extra duty on the air pump will probably decrease its 
efficiency as such, it is proposed to connect an air ejector to the 
steam space of the condenser to counteract this probable defi- 
ciency. As the makers of the barometric condenser claim that 
in some circumstances an air purrp is unnecessary, it appears to 
me that the arrangement proposed should give an increased 
vacuum. 


8. F. J. R. 





PYRMONT BRIDGE. 


Str,—I have read with much interest the four articles on the 
above in your recent issues, which include a very interesting 
description of the general design, machinery, erection, and work- 
ing costs. Iam, however, reminded of the recent correspondence 
I initiated on the question of up-to-date bridgework by the fact 
that your articles have relegated the structural features of this 
bridge to a secondary place. No mention is made of the rethod 
of designing the main girders, and this, I think, should be one 
of the most interesting feati.res of the bridge. The method of 
transmitting the load from the superstructure to the drum is 
somewhat unusual, as the outer girders are supported at 
13ft. 14in. centres, whereas the inner girders are supported at 
31ft. 8in. centres, thus necessitating entirely different calcula- 
tions for each girder—apart from the varying loads—and 
involving different end deflections and maximum uplifts. In 
rim bearing swing spans it is usual to try and avoid any shear 
between the centre ps ey but this would hardly be justified 
in the present case, and the calculations are therefore so much 
more complicated. It is common practice in swing spans to 
make five sets of figures, as follows :— 

(1) Dead load swinging. 

(2) Dead load as continuous beam. 

(3) Live load on one arm as simple span. 

(4) Live load on one arm as continuous span. 

(5) Live load on both arms as continuous span. 
And to combine (1) with (3) or (2) with (4) or (5), the idea being 
that live load may be applied before the wedges are driven, in 
which case it would cause the loaded arm to act as a simple 
span. Information as to how this bridge was treated. in view 
of all the above corr plications, would be most instructive, even 
if figures were only given for one web member and one chord 





section. It would also be interesting to know if influence 





lines were drawn, showing at a glance the effect on a given 
point or member of a unit load as it s along the girders. 

With regard to Article IV., and Figs. 47 end 48, you state 
that the load on girders X is 121.4 tons, and on girders A it is the 
same. Surely the load on A should be greater in the proportion 
13ft. 4in. to 9ft. 2in., with a corresponding uplift on girders Y 
relieving the load on girders B. 

It is stated that the load is equally distributed over the 
rollers, yet girders A and B are unequally loaded, but are of 
equal length, and appear to be about equally spaced. It would 
oe interesting to know how these features are reconciled. 

London, February 26th. H. R. Warre. 


THE POWER FORGING OF CHAIN CABLES. 


Six,—-With your kind permission I would like to make a few 
remarks on the paper under the above heading published in 
your issue of March 2nd, 1917.. From this paper it would 
appear that it is claimed that an entirely new process has been 
initiated, but this is not quite the case. Since 1910, chain ot 
the larger sizes has been manufactured under @ similar process 
by Messrs. Brown, Lenox and Co., Limited, of Pontypridd . 
Now, as regards the claims made by the Boston Navy Yard. 
In 1912 the U.S.A. Naval Attaché in London asked to see the 
process of chainmaking at the works of Brown, Lenox and Co. , 
Limited, and he was, as a matter of courtesy, shown this proces 
at Pontypridd. About this time the firm was completing a 
large contract for America, viz., the supply of chain cable and 
gear for the two Argentine battleships being built at the Fore 
River and New York shipbuilding yards, respectively, m 
America, It may be interesting, by the way, to mention that 
at this visit it was pointed out to the attaché that some years 
previously the firm of Brown, Lenox and Co. had supplied the 
U.S.A. naval authorities with full drawings and particulars of 
dock gate protection gear and guarding chains, a modification 
of which was used for the Panama Canal dock gates. It is 
noticed that the guarding chains for the Panama Canal dock 
gates are mentioned in the paper in question, and it might also 
be mentioned that just before, and in the early part of the war, 
Brown, Lenox and Co. made a considerable quantity of these 
guard chains for the Panama Canal. This is by the way. 

During the contract for the Argentine cables, the firm brought 
out a catalogue, and ope of the illustrations briefly described 
a new process—in 1911—of chainmaking. A copy of this 
catalogue was given to the attaché. A few months afterwards, 
the then U.S.A. Naval Attaché in London wrote, saying he had 
relieved the attaché first mentioned, and he informed the firm 
of Brown, Lenox and Co, that their Boston Navy Yard was much 
interested in the firm’s new process of chainmaking, and asked 
for full description, with sketches of the process. In an inter- 
view with the writer, this further information was given, but 
as the particulars were eventually lost, further copies were sent 
to the U.S. naval authorities. ; 

The paper in question does not describe a new process, as it 
is essentially a description of the recess which has been in 
existence since 1910, and the main features of this process 
were given as a matter of courtesy by Brown, Lenox and Co. 
to the U.S.A. Naval Attaché. f F 

At this juncture I do not intend going into the question of the 
merits of this new process, beyond pointing out that it is not 4 
new process, We have found it useful, but have not considered 
it necessary to extend the process to all classes of chain, but | 
think it well that the paper in question should be qualified by 
this explanation. 

Brown, Lenox AND Co., LIMITED 
(Jas. B. Ricuarpson, Managing Director). 
March 6th. 





BRITISH v. AMERICAN SUGAR MACHINERY, 


Srr,—I have read yc ur article of the 2nd inst. with very great 
interest. The subject of sugar hinery r ins of more 
interest in non-British countries. There is no real British sugar 
industry, and until there is one those non-British countries 
which already have such an industry are bound to hold, and be 
entitled to, the palm for all machinery required, and the British 
engineering industry can hardly expect to take first place, no 
matter how much better the quality may be considered by us. 

I notice the Co-operative olesale Society, with a capital 
of 83 millions sterling, and an annual turnover of 43 millions, is 
to-day actually keen on renewal of inferior beet sugar business 
with Germany and Austria after the war, rather than superior 
cane sugar from British soil ! 1} 

No British capital nor labour can be attracted to a full British 
sugar industry under conditions existing for the last fifty years, 
and until security, protection, and safety for the necessary 

ericd of years are given to cane planters on British soil abroad, 
Fike that now at last given to British farmers for agriculture 
on British soil at home, it is useless to expect any material 
improvement in the position. 
theltenham, March 4th. 





Goy Wyarr. 





PROTECTION AGAINST SUBMARINES. 


Sir,—I should like to endorse Mr. Pratt’s remarks re the 
question of supplying data —s enemy war engines to 
civilian inventors who are working on ideas to contend with 
same, as without data and means of testing or fully working out 
their ideas, civ ilian inventors are at great disadvantage. Further, 
rrany ideas submitted, no doubt owing to the way they are 
“‘served up,” seem “freaks”? or “crank ideas,’ and are dis- 
missed as such, though they really contain a very sound “ germ,’’ 
which will enable the authorities, with all their facilities, to 
bring about a solution of the problem, by turning their investiga- 
tions into new and broader paths. ea 

I should like, however, to say that it seems that it is the 
submarine iteelf and its guns that should be tackled ; the torpedo, 
owing to its cost, being like to become a more and more seldom 
used engine of war by enemy submarines. ‘ ie 

Another point J should like to raise is the question of utilising 
the power in the sea and tides on our coasts, sc that this energy 
may be conserved for the benefit of our industries. A com- 
petition of designs and mechanisms, as well as a record of previous 
work in this direction, should stimulate interest in a natural 
source of energy, which would be of great use in times like the 
present, 


Lewisham, March 6th. W. A. Woopwarp. 








CALENDARS AND DIARIES. 


We have received from Whitehead Aircraft, Richmond, 
Surrey, a wall calendar on which there are six reproductions in 
colour of the destruction of a Zeppelin. 

We have received from Brett’s Patent Lifter Company, 
Limited, of Coventry, a handsome wall calendar of the monthly 
tear-off type, each sheet of which carries an engraving showing 
some of the firm’s productions. 








Roya InstirutTion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 5th 
inst., Sir James Crichton-Browne, treasurer, in the chair. Mr. 
Seymore Branfoot, Mrs. G. Gascoigne, Mrs. Algernon Mansel, 
and Mrs. R. Frederick Yorke were elected members, 
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CONTROL OF ALUMINIUM SCRAP AND SWARF 
IN THE UNITED KINGDOM. 


TxE Director of Materiais has announced that as from the 
lst inst., 1917, all dealings in aluminium scrap and/or swarf 
will be governed by the following regulations, and its will 
be granted on that basis and not otherwise, and all existing 
permits, whether for the sale, purchase, or remelting of aluminium 
scrap and swarf issued by the Ministry of Munitions are hereby 
cancelled :— 

1, No existing aluminium scrap and/or swarf may be used for 
any purpose excepting at the works where the same has been 
produced, and for contracts for which aluminium has been 
released by the Director of Materials, and as portion of the 
amount so released. 

2. All existing alurinium scrap and/or swarf not being used 
at any works where the same has been produced, for contracts 
for which aluminium has been released by the Director of 
Materials, and as portion-of the amount so released, shall be 
sold, and sent within three weeks from the first day of March, 
1917, to the refiner, or one of the refiners, as the case may be, 
nominated by the Ministry of Munitions for the district where 
such scrap and/or swarf is situated ; or, if no refiner has been 
nominated for the district, to one of the refiners norrinated for 
any other district, except in special cases otherwise arranged 
by the Ministry of Munitions. 

3. When aluminium scrap and/or swarf is produced hereafter, 
such serap and/or swarf must be used at the works where pro- 
duced, for contracts for which aluminium has been released by 
the Director of Materials, and as portion of the amount so 
released, or otherwise sold and sent at or before the end of each 
month to one or other of the refiners nominated by the Ministry 
of Munitions for the district where such scrap and/or swarf 
is situated ; or, if ne refiner has been nominated for the district, 
to one of the refiners nominated for an) other district, except 
in special eases otherwise arranged by the Ministry of Munitions. 

4. All such refiners shall :— 

(a) See that all scrap and swarf in their respective areas 
is sent to their works, other than such scrap and 
swarf as may be used as aforesaid, or any that the 
Ministry may arrange to have dealt with in adifferent 
manner. 

(6) Grade this scrap and swarf—and all scrap and swarf 
held or possessed by the aforesaid refiners—in 
accordance with the Schedule hereto. 

(ec) Purchase the same at the prices specified in the said 
Schedule, provided that they may refuse to accept 
small parcels of under 1 cwt. if the material is in 
bad condition. 

(d) Clean, dry, cut up when necessary, and arrange the 
various grades of scrap for re-issue in suitable 
crucible form, and refine the various grades of swarf. 

(e) Re-sell and distribute the scrap and swarf owned, pos- 
sessed, or purchased by the said refiners, as directed 
by the Director of Materials. 

(/) Carry out all the aforesaid work themselves, and not, 
either wholly or in part, by sub-contracting. 

(7) Make weekly returns to the Director of Materials, 
A.M. 2(H), Hotel Victoria, Northumberland-avenue, 
London, 8.W., containing full particulars—including 
prices and grades—of all scrap and swarf purchased 
by or delivered to them during the preceding week, 


and of all crucible scrap or re-melted metai sold or | 


dispatched by them during the preceding week. 


(4) Comply with all further directions that may from time | 


to time be given to them in writing by the Director 
of Materials. 

5. As and from the first day of March, 1917, prices are hereby 
fixed for the various grades of scrap and swarf both on the sale 
to the refiners and on the re-sale by the refiners, as shown in 
the Schedule hereto. - 

6. All firms who are machining aluminium rust use a suitable 
cutting compound that will not deleteriously affect the turnings, 
and must exercise great care in machining the sluminium, and 
in the collection of the scrap and/or ower! in the machine shops 
in order to keep the scrap and/or swarf free from brass, bronze, 
iron, at sweepings, and other foreign matter, and especially 
from lead or white metal. If wet, all small scrap and all swarf 
should be dried by centrifuging or other means, as soon after 
machining as possible. All small scrap and all swarf containing 
unalloyed iron should, if possible, be put over magnetic separators 
before dispatch to the refinery. 

7. All scrap and swarf must be kept under cover, and as free 
from moisture as possible, and must be both kept and refined in 
buildings which are free from any brass scrap and/or swarf. 

8. All definite alloys received in lots of over 2 ewt., into which- 
ever grade they fall, must be kept separate throughout their 
treatment in the refinery. 

9. Scrap other than scrap classed under Grade 1 (c) in the 
Schedule hereto shall not be re-melted into ingots, but must 
rt cleaned, dried, arranged, and re-issued in suitable crucible 
orm. 

10. When material of a definite composition, and/or com- 
plying with specified mechanical tests, is required, the same will 
be supplied, as far as practicable, by the refiners, who shal] be 
entitled to charge an additional figure in each case to cover the 
extra cost and work involved. 





further reduced by an t not exceeding £5 per ton for any 
scrap containing 20 per cent. or more of dirt. 

In the case of swarf a cent. per cent. deduction may be made 
from the prices on sale to the refiner for any moisture and/or 
dirt vresent. In addition to the total percentage therefor 
deducted a further sum may be deducted equel to the cost of 
melting an amount of diy and clean swarf equal to the amount 
of moisture and/or dirt present, such cost of melting being 
taken for this purpose to be £12 10s. per ton. 

Oil is included in the term moisture. By dirt is to be under- 
stood any foreign solid matter, including oxide of aluminiurr, 
free iron and other metals, and ordinary shop sweepings. 

The refiner shall ascertain if the scrap and swarf conteins 
more than 0.7 per cent. of alloyed inion. If it does, the price on 
sale to the refiner shall be reduced 1 per cent. for every 0.1 per 
cent. of alloyed iron in excess of 0.7 per cent. : 

In the event of a difference arising between the seller and 
refiner as to the grade of the material, the price to be paid by 
the refiner, or as regards any other question under the above 
i aaa the decision of the Director of Materials shall be 
final. 

Applications for permits should be made to the Director of 
Materials, A.M. 2 (H), Hotel Victoria, Northumberland-avenue, 
London, 8.W., and marked ‘* Aluminium permit.” 

Nortg.—For the purpose of the above regulations the following 
refiners have been nominated by the Ministry of Munitions :— 

Birmingham Area :— 

Mr. W. Atkins, Bradford-street, Birmingham. 

Clemmons Aluminium Co., Aston-street, Birmingham. 

The Midland Aluminium Company, Great Francis-street, 
Birmingham. 

Mr. T. J. Priestman, Leopold-street, Birmingham. 

Coventry Area :— 

Coventry Metal and Iron Company, Limited, Coventry 
Metal Works, Coventry. 
Sterling Metals, Limited, Foleshill, Coventry. 

London Area :— 

Raphael’s Refinery, Thomas-street, Burdett-road, E. 

Newcastle-on-Tyne Area :— 

Sir W. G. Armstrong, Whitworth and Co., Limited, Elswick 
Works, Newcastle-on-Tyne. 
Reading and South of England Area :— 
The Metal Smelters, Limited, Boarded-lane, Castle-street, 
Reading. 
| The names of the refiners nominated for other districts will 
| be announced later, 
| 














FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. Paper, “X-ray History Electrically Illustrated,” -by 
| Mr. ©. Major. 8 p.m. 

PuysicaL Society or Lonpon.---I[mperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Papers, 
“To Measure the Pressure in a High Vacuum by Means of 
Logarithmic Decrement,”’ by Mr. P. E. Shaw, B.A. ‘‘ A Diffrac- 
tion Colour Box,” by Mr. A. W. Clayden, M.A., and ‘* Demon- 
| stration of Interference Effects with a Thorpe Grating,” by Mr. 

A. W. Clayden, M.A. 5 p.m. 


SATURDAY, MARCH 10ru. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Manchester. ‘‘ Workshop Precision Grinding,” by Mr. H. H. 
Asbridge, M.I. Mech. E. 6.30 p.m. 

Tue Institution oF Locomotive EnGrneErRS.—Caxton Hall, 
Westminster, London, S.W. Paper, ‘‘ Indian Railway Carriage 
and Wagon Rolling Stock,’ by Mr. H. Kelway-Bamber. 2.30 
p-m. 

Tue Ceramic Society.—Central Schools of Science and Tech- 
nology. Papers, ‘“‘ The Necessity for the Application of Science 
and Art in Modern Pottery Manufacture,” by Mr. John Eyre, 
and ‘* Do Fireclays contain Halloysite or Clayite ?’’ by Dr. J. 
W. Mellor. 7 p.m. ; 


MONDAY, MARCH 12rs. 


Tue InstrruTion or Crvit ENGINEERS.—Great George-street, 
Westminster, S.W. Vernon-Harcourt Lecture, “ Foreign Trade 
and its Relation to the Investment of Capital Abroad,” by Mr. 
Edgar Crammond. 5.30 p.m. 


TUESDAY, MARCH 13ru. 


Tue Ceramic Socrety.—The University, Gore-street, Leeds. 
Ordinary meeting of the Refractory Materials Section. The 
following papers will be read :—‘ The Clays of Northern and 
Central Yorkshire,” by Prof. P. F. Kendall and Mr. Albert 
Gilligan ; ‘‘ The Use of Zirconia as a Refractory Material,” by 
Mr. J. A."Audley ; “‘ A Process of Manufacturing Heavy Fire- 
clay and Similar Articles,” by Mr. B. J. Allen; “ The Flaking 
and Spalling of Magnesite Bricks,” and “ Can the Firing Tem- 
perature of Clay and Silica Goods be Estimated from the Micro- 








THE SCHEDULE ABOVE REFERRED TO. 
ALUMINIUM SCRAP AND SWARF. 


Grades and Prices as from the 1st March, 1917, until further notice. 


(2) 











qa) (3) (4) (5) (6) 
ee _ } —— 
| Price per ton on | Price per ton on re-sale 9! refiner delivered 
e Percentage of | Scrap or | | sale to refiner, at purchaser’s works, if within a radius 
Grade. | aluminium. | swarf. | Descriptive. | delivered at of 50 miles; otherwise an amount to 
} refinery. cover extra freightage can be charged. 
1 (a) 9%6minimum. | Scrap. Sheet cuttings and rods containing a | £160 £175 
| minimum of 96 per cent. Al. | 
(b) Do. Do. Old rolled, &c., containing a minimum of | £120 £134 
| 96 per cent. Al. | 
(c) De. Swarf. | Spinnings, punchings, and thin, small | £105 £138 
| scrap; Spainted and varnished 
| — that n melting, containing a | 
eee minimum of 96 per cent. Al. | 
2 (a) 87 to 95 Scrap. | Lump scrap from_aero-castings, and £100 £113 
(both inclusive). material of equivalent value containing | 
ee 87 to 95 per cent. Al } 
(b) Do. | Swarf. Turnings and swarf generally, containing £87 10s. £117 10s. 
Bon Be 87 to 95 per cent. Al. | 
3 (a) 80 to 86 | Scrap. | Scrap generally, containing 80 to 86 per £80 £91 
(both inclusive).| cent. Al. | 
(b) Do. Swarf. | Swarf and inferior swarf generally, con- £70 £97 
ae taining 80 to 86 per cent. Al. 
4 (4) | Below 80. Scrap. — containing below 80 per cent.) Not Set Not to exceed £75 
" £65 
(6) | Below 80. Swarf. | All pratt containing below 80 per cent. | Not to exceed Not to exceed £85 
| Al. £60 





The foregoing prices are based on grades consisting of dry 
and clean swarf, and of scrap containing not more than 8 per 
cent. of moisture and/or dirt. 

In the caso of scrap, if over 8 per cent. of muisture and/or 
dirt be present, the material may be classified as wet and/or 
dirty, and a cent. per cent. deduction made from the prices on 
sale to the refiner for all moisture and/or dirt present above 
8 per cent. The price for scrap on sale to the refiner may be 





scopic Appearance of the Finished Product ?”’ by Dr. J. W. 
Mellor, and ‘“‘ The Dressler Kiln,” by Mr. C. Dressler. These 
pews will be followed by the general meeting and a public 
ecture on ‘‘ Temperature Measurements in Clay Works Prac- 
tice,’ by Prof. J. W. Cobb. 10.30 a.m. 


WEDNESDAY, MARCH l4rn. 
Tur Instirutton oF AvTomMoBILE Encinerers.-——Hall of 





Royal Society of Arts, John-street, Adelphi, W.C. Two papers 
on *‘ Airs-crews,” by Mr. J. Lawrence Hodgson, B.Sc. 8 p.m. 

Tue NorrincuaM Society or Enciveers.—Welbeck Hotel, 
Nottingham. Lecture, ‘“‘ The Fuel Economiser,’’ by Mr. David 
Rushworth. 7.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, London, 
W.C. ‘Fertilisers and their Supply in War Time,” by Dr. J. 
Augustus Voelcker. 4.30 p.m. 

THe AssocIATION oF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. Paper on ‘ Plumbing 
as Applied to Public Buildings,” by H. D. Searles-Wood. 8 p.m. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Conversion of Furnaces to Basic Iron. 


Some business is being done in Midland brands 
of pig iron at less than the maximum. Northamptonshire 
irons, however, which were offered a fortnight ago at 
prices several shillings below maximum, were quoted 
to-day (Thursday) in Birmingham at the full rates, and 
it is stated that business had been done on that basis. No 
more solid reason than market caprice could be assigned 
for the reported change. Many Derbyshire smelters are 
well sold, but there is no shortage of pig iron from that 
district, and no support to a fresh buying movement as 
regards Northamptonshire brands. The Northampton 
furnaces are still turning out more than the district can 
absorb, and outlets have to be again found elsewhere tv 
prevent stocks accumulating. Some sales are therefore 
being effected of this iron to South Wales, the North of 
England and Scotland. Conversion ‘of furnaces to pro- 
duction of basic iron for the urgent needs of the steel trade 
is making some progress in Lincolnshire and Northampton- 
shire. Only furnaces in a good state of repair can be sv 
adapted, owing to the increased stresses upon the lining. 
Smelters are hence deterred from converting furnaces to 
the new production by the initial cost and uncertainty of 
results. In the absence of Government guarantees they 
do not regard it as a sound commercial proposition. 
There are Midland furnaces at the present time out of 
service, and it is suggested that these should be utilised 
for trial upon basic iron before furnaces which are in 
active use are converted. South Staffordshire furnace 
owners are disposing of all their make as fast as it can he 
distributed. There is a great pressure for foundry iron, 
partly owing to an increasing contribution from the 
foundries to the supply of war munitions. Very little 
common forge iron is now being produced in the South 
Staffordshire district. The smelters state that they can 
readily sell all the metal they are making, of whatever 
brand. Maximum prices remain at:—Pig iron: South 
Staffordshire, common, 90s.; part-mine forge, 95s.; foundry, 
97s. 6d.; all-mine forge, 115s.; foundry, 120s.; warm-air 
forge, 145s.; foundry, 155s.; special quality (Lord Dudley’s 
cylinder), 167s. 6d.; cold-blast, 182s. 6d. North Stafford- 
shire No. 4 forge, 95s.; foundry numbers, 97s. 6d.; basic, 
97s. 6d. Northamptonshire No. 4 forge, 87s. 6d.; No. 4 
foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 92s.; 
No. 1 foundry, 94s.; basic, 97s. 6d. Derbyshire No. 4 
forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; 
No. 1 foundry, 95s. 6d.; basic, 97s. 6d. 


Manufactured Iron Trade. 


It is impossible to place orders for rolled iron 
and steel with any chance of receiving decent delivery, so 
imperious is the demand which the Government Depart- 
ments continue to express, and so close the inspection 
exercised to take care that none but Government orders 
are executed, with very few exceptions. The quandary 
in which the ordinary civil consuming market finds itself 
defies solution. There is a heavy demand for smalljsizes 
of iron bars and such like. Large quantities are wanted 
abroad. But most producers are over-fully occupied in 
dealing with home requirements. The basis price of this 
small rolled material remains at £16 10s. Large increases 
have to be paid for extras, values charged against the 
export trade being much greater than for domestic busi- 
ness. Prices in the bar trade in respect of ordinary sizes 
are well maintained at the Government maximum level, 
and but for the Ministry of Munitions would undoubtedly 
be much higher than they are. Staffordshire marked 
bars are commanding record values, and the same may be 
said about merchant and common bars. The first named 
are not to be had under £15 10s. to £16 10s. per ton, less 
24 per cent., whilst merchant bars are scarcely less than 
£15 net, delivered, and common £14 10s. to £14 15s. net 
delivered. Hoops are £18 to £20 of iron and steel indif- 
ferently, and tube strip £15 10s. and even occasionally £16 
per ton. 


Galvanised Sheets. 


Black merchant sheets (doubles) keep at £19 to 
£19 10s., and painted sheets £20 to £20 10s. per ton. 
Open annealed sheets for rail making and similar uses are 
£19 for 24 w.g. The fashion for the supersession of 
galvanised corrugated sheets by painted sheets con- 
tinues to grow strongly, and the galvanising branch of the 
market is getting smaller and smaller. 


“*Slacking ” by Ironworkers. 


At the annual meeting of the Midland Iron and 
Steel Wages Board this week the chairman, Mr. George 
Macpherson, complained of loss of time by the iron- 
workers. Last year at the works of the 17 selected iron 
firms, the selling prices of which formed the wages basis, 
there was a-falling off of about 28 per cent. in production, 
compared with the computed good peace year of 1912, 
“and last year was little better than the preceding year, 
when there was not the same pressure for war purposes.” 
The illustration was probably an index to the whole trade. 
He knew there was a shortage of labour, but as against 
that there were few ironmasters who were not aware that 
more work might have been done, and a good deal more, 
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and it was for that more work he pleaded with all the 
force at his command. Some of the ironworkers had been 
debadged to give a freer hand to the authorities. He 
understood there was a certain amount of dissatisfaction 
over this, and that some of them had shown a certain 
amount of indifference. The Government had given 
notice that ‘‘ such men must stick to their jobs ” till they 
were called. Before the war we had in this country to 
face competition, which brought prices down to unprofit- 
able levels, carrying in their train low rates of wages. 
What means we should adopt to prevent a repetition of 
such conditions time would show, but one might venture 
to assert that still closer co-operation between capital and 
labour would be needed. 


Searcity of Steel. 


Steel is very difficult to get, and Birmingham 
makers of wire are very seriously hampered for want of 
rods. What is believed to be the record quotation was 
received this week from America, a firm offering to send 
200 tons of rods for £29 10s. per ton, the consignee to 
accept the war risk. Almost immediate delivery was 
promised. The steel is wanted badly enough, but so far 
no merchant has been found ready to accept what is con- 
sidered to be an impossible price. It is noticeable that 
American steel makers still decline to quote c.i.f.; any 
business which is passing is subject to the buyer making 
his own arrangements as to freight and insurance. Odd 
lots of American steel are now offered only very infre- 
quently upon the Birmingham Exchange by sellers. 
Deliveries are being made on transactions negotiated 
and a few sales have been made down to 
discard ’’ steel in the shape of defective 
4in., and 5in. sizes could be utilised 
The disparity between supply and 
demand appears to be widening. The scarcity of steel 
serap has become more pronounced. Some of the steel 
bar makers are stipulating with customers for the return 
of tag to the mills. Wrought iron scrap now fetches 
£7 5s. A sharp advance of 15s. to 20s. in a fortnight has 
brought into prominence the question of the application 
of price control in the same way as the Ministry has regu- 
lated the price of steel melting scrap. 


some time ago, 
April. More * 
bars and billets of 3in., 
if it were available. 


Machine Brass Moulding. 


After long negotiations, conspicuously assisted 
by Sir George Askwith, a settlement has now been reached 
between the Birmingham and Midland brass manufac- 
turers and the trade unionists, agreeing to the introduction 
of machine moulding. The terms arrived at make the 
change a practical commercial proposition, by which | 
mean that an entire new scale of wages has had to be 
arranged. Women will also be employed on the machines 
under conditions satisfactory to the Home-office. A 
number of the new machines is already on order, so that 
no long time will elapse in the! introduction of the new 
style of manufacture. The departure is expected to prove 
a valuable resource to manufacturers now that hand labour 
has become so short. The execution of important orders 
which have hitherto been a good deal delayed on this 
account will now be expedited. 


Trade Interview with Mr. Bonar Law. 


Representatives of merchant houses at Birming- 
ham have had an interview with the Chancellor of the 
Exchequer concerning the restrictions imposed on export 
trade, particularly in the matter of licences, and also 
regarding the great difficulty which manufacturers of 
hardware goods for shipment overseas experience in 
securing iron and steel and other raw materials sufficient 
to allow of the execution of orders. The extreme import- 
ance of keeping the export trade going was urged. upon 
Mr. Bonar Law very strongly. There is no reason to 
suppose that merchants’ aspect of the situation is under- 
estimated by the Government. Indeed, happily, the 
deputation received ‘quite an opposite impression. The 
Chancellor explained, however, that he was beset with 
difficulties, especially as to the allocating of supplies of 
iron and steel, copper, &c., to Birmingham hardware 
goods manufacturers. The question, he stated, which 
most pressed for solution was the general one, how to 
appropriate these materials with best regard to the most 
vital objects of the country’s needs just now. The 
Chancellor was not, therefore, able to hold out to the 
deputation the expectation of much immediate help. 
Happily, the licences granted to Birmingham manufac- 
turers for the export of steel goods—stamped and forged— 
do not so far show any marked decline locally, as compared 
with a few months ago, and there is some reason for 
hoping that this state of things may be maintained. There 
is a considerable activity at date in Birmingham’s oversea 
trade as regards many descriptions of hardware. 


Output and Labour Restriction. 


The new Government order further restricting 
the employment of men between the age limits laid down 
in the National Service scheme, is the most decisive step 
vet taken to concentrate labour resources. Most of the 
industries of this district are already so largely converted 
to war purposes that they will stand outside the new 
restrictions in a great measure. One of the first effects, 
however, will be further to curtail production for the civil 
trade in works and factories where this has been pursued 
side by side with Government work. The order is regarded 
here as the corollary of the proclamation prohibiting the 
importation into this country from abroad of a wide 
variety of merchandise. This last prohibition, while it 
relieves the transport difficulties, most happily prevents 
the home market being exploited by our foreign com- 
petitors at a time when the hands of British manufacturers 
are tied. 








LANCASHIRE. 
(From our own Correspondents.) 
MancueEstTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets do not show any 


general alteration, but it is possible that some further 


changes in the direction of restriction are in contemplation, 
and in anticipation of these buyers are rather more willing 
to increase their stocks. This, however, is not @ very easy 
thing to do in present circumstances, because there is no 
inclination towards free selling; and,in fact, it would 
appear that the normal condition of trade is reversed ; 
and whereas the buyer has been accustomed to receive 
always with assumed reluctance—the attentions of the 
seller, the opposite is now the case. People do not go 
about looking for orders, but contentedly wait for orders 
to come to them, and treat them with indifference when 
they do come. Some time ago there were curiously 
optimistic estimates as to the duration of the war current 
in Lancashire. I was assured at one time that peace would 
be in sight before the end of February! Just now we are 
passing through a period of gloom in this respect. It is 
strange how few people can resist the effect of irresponsible 
rumours. Whether this phase will lead to an attempt on 
the part of consumers of iron and steel to lay in extra 
stocks remains to be seen; but the question is whether 
they can do so, and whether, if they do, they will be allowed 
to retain such stocks for private use. The Government 
has shown a disposition to come down, like the Assyrian 
wolf, on the folds of those who have carefully shepherded 
some of the metals ; and this interesting method may be 
applied in other directions. 


Foundry Iron. 


Although it is reported that Cleveland foundry 
iron is more plentiful in the Yorkshire district, the Lan 
cashire consumers, or at any rate those who are in the 
southern part of the county, do not feel any benefit from 
this ; and, so far as the local irons are concerned, the 
position is just the reverse. Derbyshire iron is still quoted 
at 97s. 6d. for No. 3, and 101s. 6d. for No. 1, but this is 
simply because it is illegal to quote more. For Stafford 
shire iron, of which the price limit reached to 102s. 6d. 
for No. 3 and 107s. 6d. for No. 1, sellers are beginning to 
ask rather more than the price of Derbyshire here, viz., 
98s. to 98s. 6d. for No. 3 and 103s. 6d. for No. 1. The 
cause of this is the practical withdrawal of all makes 
except Derbyshire and Staffordshire from the Manchester 
market. Northamptonshire iron was competing a week 
or so back, but the make has been considerably reduced 
by the placing of more furnaces on basic iron, and appa- 
rently there is now no need to find a market in Lancashire 
for the remainder. The rate of 8s. 8d. per ton is a suffi- 
cient deterrent, unless the iron is pressing to be sold. It 
would seem likely that this market will soon have to rely 
mainly upon Derbyshire, and to take a little Staffordshire 
when the former cannot be obtained, and this may mean 
that the latter iron will go to 100s. delivered for No. 3. 
There are rumours about that some change is to be made 
in the maximum for common pig iron, but nothing definite 
is known, and the wish may quite probably be father to 
the thought. Scotch foundry iron continues to sell in 
moderate quantities here at the full maximum prices. 


Forge Iron. 

There is very little news here as regards forge 
iron, but probably a good deal of the trade is done direct 
and quite quietly. The price is steady at the full maxi- 
mum based upon 90s. at the furnaces. 


Semi-steel. 

The absence of any offers of American billets 
still continues, and one cannot say anything about the 
price. It seems improbable that any large quantity can 
now come into the open market, although some may 
continue to come for Government account, and perhaps one 
or two delayed parcels on private account. The present 
prices quoted in America are prohibitive. 


Scrap. 

The position as regards heavy wrought scrap is 
disturbed by the belief that in a short time some limitation 
of prices will be arranged. The actual prices at which 
finished iron is being sold justify the present price for 
wrought scrap, and one would think that in this case the 
maximum would not be fixed any lower, but rather that 
@ small margin on the other side would be granted ; but, 
of course, one can never tell, and apparently dealers seem 
to be afraid of a lower maximum, say, £5 10s. or £5 15s. on 
trucks. A good deal of selling has been going on at £6 10s. 
delivered to buyers’ works, and if one averages the carriage 
in Lancashire scrap at 6s. 8d. per ton, this means £6 3s. 4d. 
on trucks at any station where the scrap may happen to be. 
Anything less than this would, of course, favour the con- 
sumer at the expense of the present holders. If the new 
regulation should be retrospective in its action, affecting 
contracts already in course of completion, a further injus- 
tice would be committed. The market for ordinary heavy 
melting steel scrap seems, if anything, to be a little easier. 
Last week 102s. 6d. on trucks was asked, and in one or 
two instances it had been paid, but probably scrap could 
be bought this week at 101s. ‘The limit price of this class 
of scrap is fixed at 105s. on trucks, and since the regulation 
was made the market has never reached the full maximum 
in Lancashire. No inquiry for steel scrap comes here 
from Sheffield, but some comes from Cleveland and from 
South Wales. The demand for cast scrap is quiet, but the 
dealers still maintain that the quantity of really good 
material coming into the market is comparatively small, 
and they are fairly firm as regards prices, quoting 105s. 
for the best lots of textile machinery scrap, down to 
97s. 6d. for other kinds. 


Metals. 

There has been an advanco in the price of tin, but 
lead and copper are unaltered. Strong copper sheets, 
£174 per ton ; English pig lead, delivered here, £38. For 
English tin delivered here merchants quote £209 per ton. 


The Dilution of Labour. 
In his address on the above subject, given at 
the Engineers’ Club last week, Mr. Ben H. Morgan, of 
the Technical Department of the Ministry of Munitions, 





said we had been able to place in munition works about 
950,000 women to do work from the heaviest unskilled 
operation to the highest grade of tool-room non-repetition 





work. He said these women had entirely destroyed our 
pre-war ideas as to what constituted “ skilled work.” 
He said that after a few months’ experience women wers 
to-day building the greater part of one of the best high- 
speed engines in the country, each woman setting her own 
tools and work, and able to machine any piece of work 
that the tool would take. Women were building guns, 

including the fine fitting work on the breech mechanism 
and the cutting of large screw threads up to a shoulder. 

They are doing most of the work in some shops on 3$-ton 
Army lorries, and will be doing practically the whole of 
it if the war lasts much longer. They are doing important 
work in marine engine building, turning connecting-rods, 
propeller shaft liners, and doing practically all in some 
cases of marked-off drilling. Mr. Morgan said that at, 
the outset the aero-engine was considered a tool-room 
job throughout. In some shops women are to-day doing 
the greater part of this work. He said that in some cases 
manufacturers experienced difficulty in getting a normal 
output from a shop employing a large percentage of 
women workers, but the Ministry of Munitions was now 
taking steps to deal with all such cases, with a view to 
assisting output. A number of women dilution officers 
is now at the disposal of such manufacturers to visit 
works and investigate the conditions under which the 
women are working and prescribe remedies. These women 
are all specially trained, and have behind them the accu 
mulated experience of the Ministry in the successful 
employment of women. Mr. Morgan intimated that 
the Ministry will be pleased to assist firms who experience 
difficulties in starting women in & new shop. The address 
was profusely illustrated by a large number of photo- 
graphs. 


H. H. Smith-Carrington. 


On Saturday last the death took place of Mr. 
Smith-Carington, after a brief illness at Grange- 

Mr. Smith-Carington was born at Worcester 
in 1851, and served an apprenticeship at the works of 
Messrs. Hardy and Padmore, Worcester. In 1874 he 
was appointed assistant secretary to Sir Joseph Whit 
worth and Co., Limited, Manchester, and four years 
later became secretary to the company. In 1887 he was 
made a director. On the amalgamation of Sir Joseph 
Whitworth’s business with that of the Elswick works otf 
Sir W. G. Armstrong and Co., Newcastle, he became a 
director of the joint enterprises. His death creates a 
vacancy on the managing committee of the Manchester 
Steam Users’ Association. He was a Justice of the Peace 
for the city of Manchester, and also for the County of 
Leicester, and a member of the Court. of Governors and 
of the Council of Manchester University. 


H. oH. 
thorpe. 


Barrow-1n-Furness, Thursday. 


Hematites. 


Throughout the North of Lancashire and the 
whole of Cumberland there is a very busy state of affairs 
to report in the hematite pig iron trade. Makers are 
experiencing a fuller demand for their output than they 
can cope with, but are doing their best to meet the wants 
of users. A very big tonnage of metal is required by 
Barrow and Workington steel makers, besides smaller 
users, and in addition the call from outsiders is heavy. 
There is as yet no increase to note in the number of furnaces 
in blast, although there are several almost ready to start. 
It is still a question of the maintenance of a good and 
regular supply of raw materials—chiefly iron ore—and 


labour. Prices remain at the maximum rates, with parcels 
of mixed numbers of Bessemer iron at 127s. 6d., and 
There is 


special brands of iron are at 140s. per ton f.o.t. 
nothing being done in warrants, which are at 115s. per ton 
net cash. 


Iron Ore. 

The demand for iron ore is heavy all round, 
and from present appearances will be greater » still. Smelters 
are pressing raisers to increase their output, and the mine- 
owners in turn are busily at work with that end in view. 
The demand for foreign ores is strong. 


Steel. 

In the steel trade there is marked activity. At 
Barrow and at Workington the whole of the available plant 
is on steel for munitions, the demand being very heavy. 
Semi-manufactured sorts are being turned out in large 
quantities. Some of this is used up in the immediate 
district. Billets for shell making, &c., are at £12 per ton. 
In other steel sorts there is nothing done, and prices are 
unchanged, with heavy rails at £10 17s. 6d. to £11 10s., 
light rails £14 to £14 10s., heavy tram rails £14, ship plates 
£11 10s., and boiler plates £12 10s. per ton. 


Fuel. 

coal there is a good strong demand, and 
steam sorts are at 25s. to 27s. 6d. per ton delivered from 
Lancashire or Yorkshire pits. House coal is at 27s. 6d. 
to 38s. per ton delivered, and in short supply. For coke 
there is @ very heavy demand, and East Coast qualities 
are at 33s. to 35s. 6d. per ton delivered to West Coast 
works. Lancashire coke is at 3ls. per ton delivered. 


For 








SHEFFIELD. 
(From our own Correspondent.) 


The Industrial Army’s Wounded. 


Some little time before the outbreak of war it 
was my privilege to be present at the birth of the ambulance 
class at Cammell, Laird and Co.’s Grimesthorpe steel 
works. Perhaps it would be truer to call it a resuscita- 
tion, because I believe such a class had previously existed, 
but had ceased from lack of enthusiasm or some other 
cause. First-aid work was, of course, continued in a 
measure, because in a steel works employing several 
thousands of men something of the kind was absolutely 
essential. At the time to which I am referring, however, 
my friend, Mr. John Little, M.I. Mech. E., the genoral 
manager, had personally taken the matter up, an ex-Army 
doctor had volunteered his services as lecturer, and tho 
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class has gone with a swing. It was a most fortunate 
revival, for, since hostilities commenced and the ranks 
of workers became swollen, it was natural that the number 
of “casualties”? should increase, and in many cases the 
injuries to be dealt with have been of a more serious 
character than usual. From its annual report I notice 
that the work of the class, which may be taken as typical 
of the ambulance classes held at the other great armament 
works, reveals remarkable activity. The cases dealt 
with during the year were 25,000—most, one presumes, 
being of minor injuries—-involving the use of 13,392 rolls 
of bandages. To give an idea of what this means, the 
report mentions that if these bandages were joined 
together they would cover a distance of 45 miles. The 
examinations have worked out exceedingly well, very 
few members having failed to satisfy the examiners. 
The firm, I know from personal knowledge, has provided 
the very best and most modern equipment at the various 
dressing stations established about the works, and an 
ambulance carriage is always in readiness for hospital 
cases. This care for injured comrades in Cammell’s 
division of Sheffield’s industrial army is being shown by 
the large number of women workers also, and a well- 
fitted ambulance station has been provided to deal with 
all kinds of accidents amongst female munition makers. 
The firm’s provision includes the services of three trained 
nurses, who work in relays of eight hours each. Altogether 
there are twenty sub-stations under thorough organisa- 
tion, and in addition members of the class have rendered 
valuable aid in removing wounded soldiers from the Red 
Cross trains, 72 trains having been met in this way, and 
many thousands of men carried to the waiting ambulances. 
it must, of course, be remembered that Vickers, Hadfields, 
Browns, and Firths—the other big armament works— 
besides many of the large steel works, have similar organi- 
sations, and the fact that such efforts are being made is, 
1 think, worthy of mention. 


Wages Questions. 


The new arrangements set up for dealing with 
future changes in wage rates in the engineering and 
foundry trades was reported upon the other day at a 
meeting of the Parkgate (Rotherham) branch of the National 
Amalgamated Union of Enginemen and Firemen. Mr. 
W. H. Proudler, the Yorkshire district organiser, who 
had attended the various conferences with Sir G. R. 
Askwith, Chief Industrial Commissioner, explained that 
as a result of a conference with the Committee on Pro- 
duction, in accordance with the provisions of the new 
agreement, a further advance of 5s. per week to men and 
2s. 6d. per week to youths and boys had been granted 
as from the commencement of next month, bringing the 
total wages advances since the war began to 12s. per 
week. Whilst this meeting was being held, the Council 
of the Derbyshire Miners’ Association met at Chesterfield 
for a kindred purpose. Mr. W. W. Mackenzie, of the 
Chief Industrial Commissioner’s Department, as arbitrator 
on the question of surfacemen’s wages at all the Derby- 
shire collieries owned and worked by members of the 
Midland Counties Colliery Owners’ Association, has made 
his award, and a copy of it was submitted to the meeting, 
which expressed satisfaction with its terms. Banksmen 
are excluded from it, but fitters and all labourers employed 
in the pit yard are included in the award. The new rates, 
which are to be reckoned as from December 22nd last, 
are as follows :—Blacksmiths 5s. 4d., strikers 4s. 6d., 
shoeing smiths 5s. 2d., fitters 5s. 4d., fitters’ labourers 
4s. 4d., joiners 5s. 4d., bricklayers 5s. 4d., bricklayers’ 
labourers 4s. 2d., sawyers 5s., lamp repairers, 4s. 9d., 
lamp cleaners 4s. 7d., tram repairers 4s. 6d., general 
labourers, ostlers and carters 4s. 2d., and rope splicers 
5s. 6d., all per day. These rates are to apply only to 
able-bodied men over twenty-one years of age, but no 
reduction is to be made in the case of any man now paid 
above the scale. The hours of work are to be 54 per 
week, exclusive of meal times, and the scale is to be 
regarded as the 1911 basis, to which all advances or 
reductions awarded by the Conciliation Board shall 


apply. 
Annealing of Brass. 


The members of the Sheffield Society of Applied 
Metallurgy spent an interesting evening since my previous 
letter in listening to a lecture by Professor Turner, of 
Birmingham, on ‘‘ The Effects of Annealing on Cast and 
Rolled Brass.” The compositions, mechanical properties, 
and constitutions of the different kinds of brass were 
described, and the effect of rolling and annealing con- 
sidered. The tensile strength, Professor Turner explained, 
was doubled by rolling, whilst annealing brought about 
a change of crystalline structure, the hardness and 
mechanical stability of the metal being lost in its first 
stage. He pointed out that if the metal was heated to a 
too high temperature the crystals grew enormously, and 
added that annealing could be carried out at a low tempera- 
ture if a sufficient length of time was allowed for it. The 
more the metal had been worked the more susceptible 
it was to heat treatment. It was, Professor Turner urged, 
very important that the changes due to heat should be 
understood. Very often what was called bad metal was 
metal that had been used for a wrong purpose or in a 
wrong way, for there was very little metal in the world 
that was truly bad. In the course of a useful discussion 
questions were asked as to whether the quenching of brass 
was advisable, and if there was any possibility of restoring 
over-annealed metal to a workable condition. Professor 
Turner’s reply to the latter was in the negative, except 
by remelting, and, regarding the former, he observed 
that the effect of quenching was not nearly so pronounced 
in the case of brass as in that of bronze. 


Honour for Dr. Ripper and Mr. D. Vickers. 


In a recent letter I mentioned that Dr. Wm. 
Ripper, D.Eng., D.Se., Dean of the Faculty of Applied 
Science at the Sheffield University, and one of the best 
known and respected men in engineering circles, had been 
appointed acting Vice-Chancellor of the University. On 
Monday the Court of Governors elected him to the Vice- 
Chancellorship in succession to Dr. H. A. L. Fisher, 
who has become Minister of Education, and I can say with 
confidence that the eee me is one that will be very 
warmly endorsed by all who know Dr. Ripper, and that is 





a wide circle. It was Dr. Ripper who took up with 
enthusiasm the suggestion that came originally, I believe, 
from Cammell, Laird’s, for the training of volunteers for 
the shell-turning shops in quite the early days of the 
war. A portion of the excellent engineering department 
of the University was set apart for the purpose, and to 
this training ground approved men were sent by the 
managements of various munition works. Most of these 
men were taught in a fortnight sufficient about rough- 
turning of shells and the making of certain tools, such 
as calipers, to enable them to take charge of lathes at 
the works. It was just atjthe time when extensions 
and new shops were springing up in all directions, and 
the difficulty of getting men to fill them was very great. 
In this way, and in many other directions concerned 
with munitions production, Dr. Ripper, who is the author 
of several technical works, rendered splendid service. 
He is on the roll of the Institution of Civil Engineers and 
the Institution of Mechanical Engineers, and is an honorary 
member of the Midland Institute of Mining Engineers. 
Personally I have been on more than one occasion much 
indebted to Dr. Ripper, whois a man of lofty ideals, 
always unassuming, but with a disposition that makes 
him loved. Mr. Douglas Vickers, one of the managing 
directors of the great firm of Vickers Limited, has been 
appointed to succeed the late Colonel Hughes as Treasurer 
of the University. It will be recalled, perhaps, that 
early last year Colonel Vickers, on behalf of his directorate, 
offered to defray the cost of founding a lectureship in 
the Russian language at the University, and to maintain 
it for a period of years—an offer that was at once gratefully 
accepted, for Sheffield knows the value of the Russian 
markets to the steel industry, and expects a considerable 
expansion in that direction. 


Engineering and Metallurgy. 


At the same meeting at which Dr. Ripper was 
offered the Vice-Chancellorship, the University Governors 
passed a resolution dividing the Applied Science Depart- 
ment into two, viz., the Faculty of Engineering and the 
Faculty of Metallurgy. Dr. Arnold has been head of the 
latter section of the Applied Science Faculty, and he will 
now, of course, become Dean of the Faculty of Metallurgy. 
This step, which is cordially approved throughout indus- 
trial Sheffield, will, it is considered, conduce to more satis- 
factory results in both engineering and metallurgical 
subjects in the near future. It will permit more scope for 
natural expansion, for the Applied Science Department 
has been one of the most progressive sections of the 
University. The problem of separation was much simpli- 
fied by the fact that the Department has, from the begin- 
ning, offered the distinctive degrees of bachelor, master 
and doctor of metallurgy—a feature which no other 
University possesses. 


Round the Works. 


A short time back I mentioned some of the high 
rates of wages earned by mere schoolboys sent into muni- 
tion works. An instance of this which has occurred this 
week is worth recording. A boy of thirteen years of age 
was sent into the works to learn shell turning, and in six 
months was earning from 20s. to 27s. a week. Just 
recently the boy, for some reason, had been taken out of 
the shell shops and employed in sweeping out time offices, 
and similar work of a labouring kind at 10s. a week. To 
this the father objected, and applied to the tribunal for a 
leaving certificate. The case was adjourned for inquiries. 
With regard to trade generally, there are further restric- 
tions now upon the manufacture, with the approval of the 
Ministry of Munitions, of such things as drawn steel rods 
or bars, steel wire or steel wire rope, and narrower limits 
have been put upon land cultivation implements not 
absolutely essential to schemes now in hand for national 
service. Speaking of national service reminds me that, 
so far, the proposal for closing down certain non-essential 
trades appears not to be touching Sheffield, where practi- 
cally all production is for war purposes, or in some 
way connected with them. A fair margin of export 
business is being maintained, the latest orders includ- 
ing steel for Yokohama, Lyttelton (New Zealand), 
Montreal, Calcutta, Pernambuco, Bilbao, Singapore, 
Toronto, Manzanilla, and Maranhan; sheep shears 
for Port Howard; butchers’ knives for Buenos Aires ; 
saws for Milan, Montevideo, Genoa, and Calcutta; 
tools for Caleutta, Perth, Rio, Albany, Colombo, Para, 
Carlos, Ottawa, Halifax, Sydney, St. John, and Vancouver; 
files for Calcutta and Rangoon; cutlery for Santos, 
Rangoon, Monte Video, Buenos Aires, and Mollendo ; 
steel plates for Yokohama ; machinery parts for Calcutta ; 
electro-plate for Melbourne ; and sickles for Talcahuana. 
The Government has recently placed orders here for some 
millions of knives and tools of various kinds, and the 
pressure is sé great that ordinary business is extremely 
difficult to transact. 


Iron, Steel, and Coal. 


The demand for all qualities of iron is very 
great, especially for hematites and basic. This demand, 
however, is | eing remarkably well met, for the output of 
steel is increasing almost weekly and is now at an enormous 
figure. In the steel market shell “ discards” are a very 
active line, but scrap is hard to buy and the price of wrought 
iron scrap may possibly be pegged down officially before 
long. American billets are practically unobtainable, 
and comparatively little finished iron is being made. 
Steam coals are steadily held. Inland works can obtain 
all the large coal and cobbles they require, and there are 
rather more nuts about, but slacks of all descriptions 
are in strong demand and little finds its way to the open 
market. The Allies are taking fairly large quantities 
of fuel, but the amount going to neutrals continues 
restricted. Best South Yorkshire steam hards, for inland 
sales, are nominally quoted 17s. 9d. to 18s. 3d.; best 
Derbyshire, 17s. to 17s. 3d.; second quality, 16s. 6d. to 
16s. 9d. ; cobbles, 16s. 6d. to 17s.; and nuts, 16s. 6d. to 
17s. 6d. per ton at pit. House coals are in short supply, 
with values unchanged and largely nominal. Coke is a very 
strong market. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


PRONOUNCED activity continues to characterise 
conditions in the Cleveland iron trade, and an enormous 
output is the result. The quantities allotted to the 
different consumers have been on a fairly liberal scale. 
This is, probably, due to the fact that shipments are 
delayed, and more iron is thus released for home con- 
sumption. Some difficulty, however, is being experienced 
in many instances in making the necessary deliveries, 
owing to shortage of trucks and labour. A little further 
business has been put through on home account for 
delivery a few months ahead, subject to allocations being 
granted later, and also to any alteration in the official 
price from month to month. The general tendency, how- 
ever, is to follow a hand-to-mouth policy, making fresh 
contracts 2s the monthly allocations come along. In the 
export trade new business is still being largely held up, 
owing to the accumulation of iron already licensed. But 
more licences for the Allies are now being put forward, 
and this will lead to fresh business, though much of this 
business has already been arranged, subject to the issue 
of permits. The home maximum price of No. 3, No. 4 
foundry, and No. 4 forge is 87s. 6d., with a premium of 
4s. for No. 1. Business is being done with the Allies 
round about the following figures :—No. 1, 102s. 6d.; No. 
3, 97s. 6d.; No. 4 foundry, 96s. 6d.; and No. 4 forge, 95s. 6d. 
The shipments of pig iron from the Cleveland district 
during February amounted to 40,886 tons, of which 1333 
tons went coastwise and 39,553 tons abroad, as against 
35,629 tons in January, an increase of 5257 tons. Of the 
total of 40,886 tons, no less than 36,476 tons went to 
France, as against 29,786 tons in January, an increase of 
6690 tons. The only other exports were :—Algeria, 1000 
tons ; Italy, 1000 tons ; and the United States, 1077 tons. 


Hematite Pig Iron. 


The demand for hematite from all quarters 
continues to be intense, but there is no special indication 
of stringency in this district. Home consumers have had 
good allotments made this month by the Control Com- 
mittee, but difficulty is being experienced in the matter of 
trucks and labour, which is causing an irregular supply of 
iron to the consuming works, and a consequent disturb- 
ance of working errangements. Efforts are made by all 
concerned to minimise the inconvenience as much as 
possible, but under existing conditions delays are un- 
avoidable. While there is no shortage of iron there 
certainly seems to be a stricter contro] of al] export busi- 
ness in the interests of home consumers, for merchants 
report that allocations and licences for abroad are very 
difficult to obtain. The home maximum price of East 
Coast mixed numbers remains at 122s. 6d., with premiums 
of 15s. and 20s. for export to France and Italy respectively. 


>» 
Iron-making Materials. 


There is little new business passing in the foreign 
ore trade. Consumers have considerable quantities to 
come forward against current contracts, and until these 
are reduced they consider it inadvisable to enter into 
fresh contracts. Arrivals of late have been satisfactory. 
Coke is in good supply, and the price unchanged at about 
30s. 6d. for medium furnace qualities delivered at the 
furnaces. 


Manufactured Iron and Steel. 


There is little new to report this week in the 
manufactured iron and steel trades on the North-East 
Coast. Everywhere the activity is unparalleled, practi- 
cally the entire attention of all concerned being concen- 
trated on material required for war purposes. At the 
moment one of the most interesting features of the stee! 
industry is the increasing demand for steel of all kinds 
required by the shipbuilders. The pressure for shell bars 
continues as great as ever, the output being on an enormous 
scale. Producers of manufactured iron are now more 
than able to make their own terms, both as regards the 
work they undertake and the price to be paid for it. 
Except in very limited quantity they are not in a position 
to quote for practically anything that is not required 
directly or indirectly for the purposes of the war, and if 
quick delivery is desired they may almost charge any 
figure they like. Indeed, even the current rate for bars 
is often exceeded, the reason being the scarcity caused by 
so many of the mills being used to roll steel instead of iron. 
The home maximum quotations are as follows :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. The following are 
nominal .quotations for export :—Common iron bars, £15 ; 
best bars, £15 5s.; double best bars, £15 12s. 6d.; treble 
best bars, £16 ; packing iron, £11 ; packing iron, tapered, 
£11 15s.; iron ship angles, £15; iron ship rivets, £17 to 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, jin. and 
upwards, £13 10s.; 5/,,in., £13 15s.; jin., £14; */,,in., £16 ; 
tin., £18 ; steel boiler plates, 20s. on the foregoing prices. 
Steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
joists, £11 2s. 6d.; steel strip, £17; steel hoops, £17 10s.; 
heavy sections of steel rails, £12—all less 2} per ceat., 
except ship plates, angles and joists, packing iron and 
iron bars. 





The Coal Trade. 


In the coal trade the position remains pretty 
much where it was. There are numerous inquiries 
for the forward market, and there is quite a large 
volume of booked orders which only await the necessary 
tonnage, which, when it is available, will very speedily 
enable the collieries to get into full swing. As things 
sre, however, there is a lot of short time being 
worked in both counties, and with stocks accumulating 
the spot position is easy all round. In connection with 
the Norwegian State Railways contract orders have been 
placed in this district for 16,000 tons of best steams- 
10,000 Northumberlands and 6000 Durhams. The brands 
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selected were 10,000 tons of D.C.B.’s at 29s. 10d., with an 
option of taking 3000 tons of Bentinck, 3000 tons of 
Horden at 28s., and 3000 tons of South Hettons at 28s. 9d., 
the deliveries being from now until the middle of April. 
Notwithstanding the restricted trade the producers and 
holders of best Northumberland steams maintain their 
prices at 30s. per ton, with Tyne primes possible at from 
27s. 6d. to 30s. Secon:lary classes are quiet, with 
only a moderate demand. Small steams are very little 
ealled for, though the disposition seems to be to adhere 
to the present quotations. There is next to nothing being 
done in Northumberland unscreened for bunkers, and in 
common with the whole bunker market they are very 
weak. The Durham classes are in very good supply, and 
more than ample to meet the demands of the market. 
Best steams are fairly steady, while best gas is freely 
offered at 25s., with seconds at about 18s. Coking coals 
are dull, while for bunkers the demand is very poor. The 
coke market is on the whole somewhat brisker, the demand 
being particularly good. The conditions are steady. 
Quotations are as _ follows :—Northumberlands: Best 
Blyth steams, 30s.; Blyth second steams, 21s. to 25s.; Tyne 
prime steams, 27s. 6d. to 28s.; Tyne prime seconds, 20s. 
to 24s.; unscreened bunkers, 17s. to 18s.; households for 
home market, 21s.; for export, 30s., nominal ; Blyth best 
smalls, 18s. to 19s.; Tyne prime smalls, 19s.; second smalls, 
lis. 6d. to 16s. Durhams: Steam (locomotive), 
27s. 6d. to 30s.; best gas, 25s.; second gas, 17s. to 18s. 6d.; 
special Wear gas, 27s. 6d. to 28s. 6d.; smithies, 25s. to 
27s. 6d.; ordinary bunkers, 16s. 6d. to 17s.; best bunkers, 
18s. to 19s.; superiors, 22s. 6d. to 24s ; coking, unscreened, 
17s. 6d. to 18s. 6d.; coking smalls, 17s. to 17s. 6d.; gas 
coke, 32s. to 33s.; furnace coke, 28s., at ovens, fixed price ; 
foundry coke, 42s, 6d. 








SCOTLAND. 
(From our own Correspondent.) 


Maximum Coal Prices. 


Tue District Coal and Coke Supplies Committee 
for Scotland, acting on behalf of the Board of Trade, has 
made an agreement with representatives of the Scottish 
coal merchants prescribing maximum charges for all 
dealings in coal for home consumption. The scale of 

rices per cwt. in the various districts is as follows :— 
Glasgow, Paisley, Renfrew, Greenock, Port-Glasgow, 
Barrhead and districts, ls. 7d. to Is. 9d.; Edinburgh, 
Leith and district, ls. 7d. to ls. 10d.; Stirling, Perth, 
Dundee, Arbroath, Montrose, Aberdeen, and district, 
ls. 8d. to 2s.; Inverness and district, ls. 10s. to ls. 1ld.; 
Dumfries, Hawick, Galashiels and district, 1s. 4d. to 1s. 8d.; 
Kilmarnock, Ayr and district, 1s. 6d.; Dunfermline, 
Burntisland, Cowdenbeath, Leven and district, Is. 3d. 
to ls. 5d. The maximum remuneration or profit margin 
allowed to those engaged in what is described as the “land 
sale’ coal business has also been fixed. Merchants who 
sell and distribute to customers in lots of 10 ewt. are 
allowed Is. 6d. per ton; those buying in bulk and selling to 
distributors of small quantities ls. per ton; while bag 
lorrymen, whose annual turnover does not exceed 1500 
tons, are granted a maximum of Is. 6d. per ton. An 
allowance of ls. per ton is also granted to those merchants 
who sell in wagon Joads to smaller merchants at roadside 
stations. 


Pig Iron. 

The pig iron trade shows little alteration, though 
in local circles a stronger feeling exists, and it is said that 
prices for export have firmed a trifle. Hematite continues 
very active, and blast-furnaces are working under excep- 
tional pressure in order to meet the demand. Foundry 
iron is moving off freely for home consumption, but 
exports are practically confined to small quantities of 
No. 3 quality. Shipments for the past week only amounted 
to 343 tons, compared with 1721 tons in the same week 
last year, while the returns for this year to date total 
4470 tons against 24,987 tons in the same period in 1916. 
Pig iron warrant stocks now amount to 3800 tons, compared 
with 5338 tons at the end of 1916, and 116,098 tons at the 
close of 1915. 


Quotations. 

While no official alteration has been published 
6d. to ls. per ton is being charged, in most cases, over 
the following prices of Scotch makers’ iron :—-Monkland 
and Carnbroe, f.a.s. at Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; 
Govan, No. 1, 122s. 6d.; No. 3, 120s.; Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gart- 


sherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 130s.; Ne. 3, 125s.; Eglinton, at 


at Ayr, Nos. 1, 
at Leith, 


Ardrossan or Troon, and Dalmellingtoa, 
126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Reports from all quarters reveal unparalleled 
activity in the Scotch finished steel and iron trades. The 
demand for steel is still very great, especially for shell bars 
and materials for use in the construction of the standard 
boats. The bulk of the output is absorbed by Government 
requirements, and shipments are largely composed of 
rejected material. Export prices are unchanged as 
follows :—Steel ship plates, £14 10s.; boiler plates, £15 10s.; 
and angles, £14 7s. 6d. per ton net, f.o.b. at Glasgow. 
Black steel sheet makers are very “heavily committed, 
especialiy in the case of the heavier gauges necessary for 
Government purposes. Home quotations are firmer, 
but export prices remain about £18 5s. per ton net, 
f.o.b. Glasgow. Malleable iron makers have as much 
on hand as they can overtake. Still more attention is 
being given to the production of steel, and the output 
of iron is curtailed accordingly. “Crown” quality iron 
bars are quoted £15 net, for export, and mild steel bars 
£17 per ton net for basis sizes. Makers of machinery 
report a continuance of good business, while considerable 
speeding up has been recenty effected at the shipyards. 


Black Steel Sheets. 


Makers of black steel sheets have agreed to 
xilvance prices for the home trade. The revised pirces 





will be: 7-11 gauge, £17 15s.; 12 gauge, £17 17s. 6d.; 
and 13-16 gauge, £18 per ton net, f.o.b. at works. 


Coal. 


There is nothing of fresh interest to report with 
regard to the general position of the Scotch coal trade. 
Markets are dull and values, if anything, more in favour 
of buyers. The industrial demand, howev er, is maintained 
and the household requirements keep the collieries fairly 
well occupied. In the East of Scotland, and particularly 
in the Lothians, large quantities of coal are on requisition 
by the Admiralty, but otherwise business is slack. The 
aggregate shipments from Scottish ports during the - 
week amounted to 118,784 tons, compared with 122,8 
in the preceding week, and 202,291 tons in the Ganda: 
ing week of last year. Ell coals are quoted f.o.b. at 


Glasgow, 19s. to 22s.; splints, 22s. to 31s.; navigations, 
30s. to 3ls.; steams, 18s. to 24s.; treble nuts, 24s.; 


doubles, 22s.; singles, 20s.; best screened navigations, 
f.o.b. at Methil or Burntisland, 30s. to 32s. 6d.; first-class 
steams, 26s.; third-class, 20s.; best steams, f.o.b. at Leith, 
25s.; secondary qualities, 23s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THE subject of most discussion in coal trade 
cireles during the past week has been relative to the 
limitation scheme. Rumours have been freely current 
that maximum freights were being abandoned, and the 
shipowners, in fact, receiving a communication that such, 
indeed, was the case, but information from other sources 
showed that the statement was unfounded. No official 
announcement has been made by the Board of Trade 
that the scheme as regards freight rates is being dropped, 
and until information of an official character is forth- 
coming the existing uncertainty is likely to continue. 
At the moment the scheme stands, but it will occasion 
no surprise if before long certain modifications or altera- 
tions are made. The probability is that the existing 
machinery will be retained, but that more elasticity 
will be introduced into the scheme as regards the rates 
that are to be operative, and that the right of deciding 
what rates should be conceded will be in the hands of 
the Inte#-Allied Chartering Executive, which will sanction 
rates as the exigencies of the time demand, or it may 
be that powers will be conferred upon the local Committee 
to exercise its discretion in this respect. Opinion generally 
is very conflicting upon the question as to whether the 
existing maximum rates should be retained or abandoned. 
The scheme has undoubtedly served its purpose, and has 
saved the Allies many millions, but the conditions have 
undergone considerable alteration since the time when 
it first came into force. 


Pitwood Supplies. 

It is now officially announced that for the time 
being, at any rate, there is no necessity to secure licences 
for the importation of pitwood, supplies of which are so 
much needed. With regard to home-grown supplies, the 
joint {sub-committee appointed by the Conciliation Board 
to deal with the subject of obtaining labour from the 
collieries for cutting and transporting timber met on 
Saturday last, and a scheme was agreed upon, asking 
workmen from the collieries to volunteer to do the 
necessary work, and the arrangements as regards rates 
of wages, conditions of employment, &c., were also made. 
Two of the proposals, however, are to be submitted to 
the authorities in London before the scheme can be posted 
at the collieries. The newly formed Monmouthshire and 
South Wales Coalowners’ Pitwood Association also met, 
and it was reported that 84 colliery companies, represent- 
ing an annual output of about 40,000,000 tons of coal, 
had joined the Association. For the purpose of carrying 
out the objects of the new Association a@ company was 
formed, and as a nucleus of the capital of this company 
it was decided to make a call of £3 per ton in respect of 
the scheduled weekly requirements of each of the collieries 
which are members of the Association, 


Steel Workers’ Wages. 

The wages question affecting Welsh steel workers 
has not yet been settled, and was discussed at a recent 
meeting of the Executive Committee of the South Wales 
and Monmouthshire Iron and Steel Workers’ Association. 
This meeting was specially convened at the request of 
the Ebbw Vale branch of the Sliding Scale Committee, 
and the matter chiefly discussed was the attitude of the 
Minister of Labour (Mr. John Hodge). The last audit 
showed that selling prices of tin bars and steel rails had 
increased by 4} per cent., and the employers offered to 
grant an increase of 2} per cent., basing their offer upon 
the findings of the Committee of Production, which acted 
as arbitrator on the previous award. The men refused 
this offer, and decided to communicate with Mr. Hodge, 
requesting him to consider fully the whole of the cireum- 
stances. Although the Committee had been in com- 
munication with the Minister of Labour on several occa- 
sions, nothing definite had been received. After a long 
discussion, the meeting decided to ask Mr. Hodge to meet 
a deputation of the Wages Board for the purpose of 
ascertaining the true position of affairs. The resolution 
also protested against the “ inaction of those in authority 
in dealing with the case.” 

LATER. 
Mr. John Hodge has sent an intimation to the men’s 
Association that the matter in dispute would have to be 
referred to arbitration. 


Newport’s New Dry Dock. 

The work of converting the old entrance from 
the river to the Alexandra Dock at Newport into a graving 
dock is being pushed on with by Messrs. C. H. Bailey, and 
is so far advanced that it is expected that the dock will 
be ready for use within a few months, but its equipment 
is being deferred until after the war. The dock will be 
420ft. long by 65ft. wide, and has the advantage of being 
independent of tide, vessels being able to enter at any time 
from the adjacent wet dock. At the river end a solid 
dam is being constructed, and across this lines of railway 
will be laid, thus adding materially to the traffic facilities 
of the port. 





Current Business. 

The coal market has outwardly presented a very 
dull and inactive appearance, but still there has been 
more business done than has been generally apparent. 
The market has been quietly steadier in many directions, 
though it is the exception to find that values have been 
affected to any appreciable extent. Many collieries 
have been much better placed for loading this week, but 
few can see further ahead. Ordinary second Admiralties 
command 24s. to 25s., but while dry coals are unchanged 
from 23s. to 24s, for the best descriptions, and 21s. to 
23s. for ordinary qualities, the demand for these coals is 
relatively poorer than for other grades. Monmouthshires 
have, however, been rather more in request, and the 
position of a number of owners has so far been strengthened 
as to cause some of them to quote up to 24s, 6d. for the 
better qualities. Bituminous coals are steady, while 
among smalls bunker descriptions are a shade healthier, 
and 15s. to 16s. are the prices quoted for best qualities 
and 14s, to 15s. for seconds. Cargo sorts are more irregular 
and wider in range from 7s. 6d. to 14s. The inferior 
smalls, particularly drys, are bare of inquiry, and are being 
extensively banked. Patent fuel is quoted generally at 
the limitation figure of 30s., while pitwood still commands 
4058. 

LATER. 

Since the earlier part of the week the market has 
become rather quieter again, and there is apparently 
no activity of any description. Values, however, have 
not moved, either as regards large or small coals, and those 
of the better qualities of smalls are keeping quite steady. 
So far nothing definite concerning developments in the 
freight limitation scheme has been made known. Pitwood 
continues scarce, and sellers can easily obtain 75s. There 
appears to be every prospect of the price going even 
higher. 


Approximate Values. 


Best Admiralty large, nominal ; 
seconds, 24s. to 25s.; ordinaries, 


Steam coal : 
best seconds, nominal ; 


22s. to 24s.; best drys, 23s. to 24s.; ordinary drys, 21s. 
to 23s.; best bunker smalls, 15s. to 16s.; best ordinaries, 


l4s. to 15s.; cargo smalls, 12s. to 14s.; inferiors, 7s. 6d. 
to 12s.; best Monmouthshire Black Vein large, 23s. 6d. 
to 24s. 6d.; ordinary Western Valleys, 23s. 6d. to 24s. 6d.; 
best Eastern Valleys, 23s. 6d. to 24s.; seconds Eastern 
Valleys, 21s. to 23s. Bituminous coal: Best households, 
25s. 6d. to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; 


No. 3 Rhondda large, 24s. to 25s.; smalls, 18s. to 20s.; 
No. 2 Rhondda large, 21s. to 23s.; through, 18s. to 19s.; 
smalls, 13s. to 14s.; patent fuel, 30s. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 55s. to 60s.; 
furnace, 50s. to 55s. Pitwood, ex ship, 75s. 
Colliery Wagons. 
The interesting announcement was made by 


Mr. Joseph Shaw, K*C., on Tuesday, at the annual meeting 
of the Powell Duffryn Steam Coal Company, Limited, that 
with regard to the proposal to pool wagons, they had been 
informed by the Railway Executive Committee that, 
owing to the particular trade in South Wales, which was 
entirely point traffic, it was not going to interfere there. 
The question of pooling colliery wagons has been under 
consideration for some time past. The view held all 
along by coalowners and others interested in the trade 
has been that the pooling of wagons in this distriet would 
not be advantageous. 


Newport. 

There have been rather more inquiries on the 
market this week for Monmouthshire coals, but with 
stocks in some directions very heavy and tonnage supplies 
unevenly distributed, the market shows more irregularity. 


Those collieries better situated are indicating rather 
higher figures, but others are still prepared to make 
concessions for the immediate clearance of wagons. 


Steam coal: Best Newport Black 
Vein large, 23s. 6d. to 24s. 6d.; Western Valleys, 23s. 6d. 
to 24s. 6d.; best Eastern Valleys, 23s. 6d. to 24s. 6d.; 
other sorts, 21s. to 23s.; best smalls, 15s. to 16s.; seconds, 


Approximate prices : 


lls. to 15s. Bituminous coals: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 30s. 
Pitwood, ex ship, 75s. 
Swansea. 
Business in anthracite coal continues to be 


very slack, and with standing supplies heavy the tone for 
early loading is easy. A deputation from the anthracite 
district attended a meeting of the Executive Council of 
the South Wales Miners’ Federation on Friday last, and 
called attention to the great amount of lost time consequent 
upon the stoppages of the collieries. It was stated that 
at 24 collieries there had been in the last six weeks 41% 
days’ loss of work. The workmen were seriously affected, 
and made an appeal for financial help. The Executive 
Committee decided to obtain from all the collieries a 
return for the month of February, and a sub-committee 
will consider the matter and report later to the Council. 
Approximate values :—Anthracite: Best malting large. 


27s. to 28s.; second malting large, 22s. to 25s.; Big Vein 


large, 20s. to 22s. 6d.; Red Vein large, 20s. to 21s.; 
machine-made cobbles, 33s. to 35s.; French nuts, 33s. 


beans, 23s. 6d. to 24s. 6d.: 
rubbly culm, 9s. 
Best large, 


to 35s.; stove nuts, 32s. to 34s.; 
machine-made large peas, 20s. to 22s.; 
to 9s. 6d.; duff, 6s. 6d. to 7s. Steam coal : 
bunkers, 18s. to 20s.: 


24s. to 25s.; seconds, 23s. to 24s.; 
smalls, 10s. to 15s. Bituminous coal: No. 3 Rhondda 


through and through, 22s. 6d. to 24s. 6d.; 


large, 27s. to 29s.; 
patent fuel, 28s. to 30s. 


smalls, 18s. to 20s.; 


Tin-plates, &e. 


The tin-plate industry shows no change, trade 
being very quiet, and a good deal of time being lost at 
the works. Licences are very difficult to obtain for the 
sale of stock plates. The supplies of acid for this month 
have been cut down 14 per cent., thus making the actual 


amount available for the industry 33 per cent. Values 
remain quite nominal at about 27s. 6d. to 28s. 6d. for 


LO,, 214 20 112. sheets. ‘Tin-plate and other 
quotations :—Block tin, £201 per ton cash, £210 15s. per 
ton three months ; copper, £139 per ton cash, £136 10s. 
per ton three months. Lead: Spanish, £30 10s. per ton. 
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THE MAIN DRAINAGE SYSTEM OF LONDON.* 
By GEORGE WILLIAM HUMPHREYS, M. Inst. C.E. 


Two papers dealing with the Main Drainage System of 
London are to befound in the “ Proceedings ” of the Institution. 
sir Joseph Bazalgette, in 1865, described the creation of inter- 
vepting sewers which had been constructed shortly before that 
date, and Messrs. Worth and Crimp brought the subject up to 
date in 1897. The present position of the undertaking, at the 
ond of 1916, is described in this communication. London was 
originally drained by means of the old open tributaries of the 
hames, examples of which are the Counters Creek, the West- 
,ourne, the Kilbourne, the Fleet, the Walbrook, &c., and these 
‘ributaries, although covered in, perform the same function 
i‘o-day. At @ later stage cesspools were introduced. Following 
ipon the introduction of the water-closet in 1810, the overflow 
rom the cesspools into the sewers, at first prohibited, became 
permissive, and in 1847 became compulsory. Cesspools were 
‘hen abolished, and the state of the Thames became offensive by 
reason of these streams discharging within the boundaries of the 
Metropolis, In 1855 and 1858 the Metropolis Management 
\cts were passed, whereby the Metropolitan Board of Works was 
constituted, and inter alia was charged with the duty of providing 
and controlling a set of main or arterial sewers to drain the 
Metropolis, a similar duty as regards local sewers being entrusted 
to local parishes or vestries. A system of large intercepting 
ewers, which ran from the west of London, was decided upon 
and constructed. They discharged into the Thames at points 
below the Metropolis, the outlet for the northern side of the 
lhames being placed at Barking, and that for the southern side 
at Crossness. The discharge was effected on an. ebbing tide, 
ihe sewage in the tidal intervals over the period of high water 
being stored in reservoirs at the outfalls. 

In 1884 a Royal Commission reported as to the state of 
affairs then existing, the discharge of crude sewage into the 
river at the new outfalls having been found to produce disagree- 
able effects, owing to the time taken for the discharge to reach 
open water, due to the daily tidal oscillations. In consequence 
of this report, works were undertaken to obtain precipitation of 
the sewage at the outfalls, the resulting sludge being taken out 
to sea and discharged in the vicinity of the Maplin Sands by 
means of specially constructed vessels. 

Since 1897, the date of the last communication to the 
Institution, the London County Council, constituted in 1889, 
has carried out many large and important works for the enlarge- 
ment of the system and the amelioration of the drainage 
conditions over the large and populous areas now drained. 
During the first ten years of that body’s existence many 
important works were undertaken, but in 1899 it adopted a 
scheme, framed upon recommendations put forward by Sir 
Benjamin Baker and Sir Alexander Binnie, to enlarge the 
arterial system, at an estimated expenditure of £3,750,000 ; 
and in 1903 it decided to expend, as a complement to these 
works, another £737,000, on a scheme prepared by Sir Maurice 
Fitzmaurice for storm-water drainage sewers and works. 
Upwards. of £4,000,000 has been expended on this scheme 
up to date, the advent of the war having delayed completion 
of certain works, The old intercepting and outfall sewers, 
both on the north and on the south side of the river, have been 
practically duplicated and large provision has been made for 
the dealing with heavy rainfalls by the provision of storm-water 
sewers and pumping stations, Altogether about 87 miles 
of sewers, the greater length of which consists of large main 
lines, have constructe| by the London County 
Council. 

Several features of great interest presented themselves 
during the construction of the new intercepting sewers. The 
most marked was the comparatively small disturbance caused to 
the general community during the progress of the works, carried 
out as they were through the most populous parts of the 
Metropolis. A system of tunnelling was adopted wherever 
possible, and very long drives were made, reaching in one case 
up to 6129ft. Wherever sewers passed near to valuable 
properties, the tunnel was driven with a shield and cast iron 
segments were inserted, lined on the inside with concrete and 
brickwork. This method of construction proved also very 
valuable where bad ground was encountered, the Thanet sands 
heavily charged with water being satisfactorily dealt with by 
these means. The highest class of workmanship has been 
insisted upon even in small details. Where, owing to the lapse 
of time, defects have developed in the old works, improvements 
have been effected, but the main features of the scheme laid 
down and initiated fifty years ago remain to-day in their 
original form, and have an equally long prospect of utility before 
them. 

The population of the Administrative County of London 
at the last census—-1911—amounted to 4,500,000, in round 
figures. The London County Council has admitted to its 
drainage system the sewage from certain outlying areas, as, 
in fixing the county boundaries, considerations of watershed 
areas were not adhered to. In agreeing to drain these outside 
areas, the proviso has generally been made that only sewage 
to the extent of about 50 gallons per day per head of popu- 
lation on the area served is to be delivered and dealt with. 
Storm-water flow is therefore excluded. The system therefore 
dealt with an estimated population of 5,334,731 in 1911, and 
the indication given of change in these figures to the present 
date—1916—is that, as regards the county area, there is a 
slight diminution, while there is an increase in the out-county 
areas. The total quantity of sewage computed to have reached 
the outfalls was about 200,000,000 gallons a day in 1894-95, 
and 280,000,000 gallons a day in 1914-15, an inerease of 
80,000,000 gallons per day over the discharge of twenty years 
ago. Compared with the past this is composed in part of 
rainfall that formerly was discharged by means of the old 
river-valley sewers and was not intercepted. 

The effect of the elimination of the greater part of the 
suspended solids at the outfalls, and their conveyance to sea as 
sdaligt, when this operation was in working order in or about the 
year 1893, was immediate. The change in the condition of the 
foreshores and the river has been remarkable. The cost of 
removal of the sludge to sea during the past ten years was on the 
average, for working alone, 3.8d., or, including capital charges, 
4.4d. per ton of sludge dealt with. The cost of precivitation 
over the same period has amounted, on an average, to £1 3s. 4d. 
per million gallons dealt with, including capital charges. The 
discharge of the sludge in the outer estuary of the Thames has 
been accomplished without any prejudicial results, and certainly 
by no other method could a like result, as regards low cost and 
immunity from nuisance or harm, have been attained. The 
London County Council has purchased about 750 acres of 
land in the neighbourhood of and surrounding its outfalls. 
This has the effect of isolating the outfall works, and at 
the same time the land would be available if later on future 
developments should demand the treatment by tried bacterial 
or other processes of either some portion of the effluent or the 
sludge, 

The capital outlay on the system over the period 1856 to 
March 3Ist, 1914, amounted to about £12,500,000, of which 
approximately one-half has been repaid. The net expenditure 
for maintenance for the year 1913-14 was £303,402, towards 
which out-county areas contributed £28,467. The rate charges 
for main drainage services—capital and maintenance charges— 
in the county area amounted to 3.355d. In addition to this, 
Londoners pay the local drainage rate, which, roughly speaking, 
is Id, in the £ averaged over all the borough council areas. 


been 











* Abstract of a paper read at the ordinary meting of the Institution 
of Civil Engineers, on Tuesday, February 6th, 1917. 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 








Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. 


The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


103,760 (8143 of 1916).—CyzInpER Covers ror INTERNAL 
ComBusTion Enotnes, Phili Hopkins Smith, Mansion 
House Chambers, 11, Queen Victoria-street, London, E.C. 

This invention consists of a cylinder cover formed in two 
parts, namely, an outer air-cooled shell and an internal water- 
cooled core, the arrangement being such that the outer shell 
embraces the top and sides of and serves as a reinforcement for 
the inner core, which latter takes the load of the explosions, 
the inner core being free to expand within limits without the 
restraining influence of the comparatively cool and stiff outer 

shell or casing. Fig. 1 represents a vertical section through a 

cylinder cover embodying this invention, taken along the line 





A--A of Fig. 2, and Fig. 2 is a plan of the cover. Tne outer shell 
B is cast in one piece, and is provided with a central aperture 
C for the reception of the fuel injection valve, and with apertures 
D for receiving the scavenging valves. Flanges E and F serve 
for the attachment of the pipes for the inlet and outlet of the 
cooling water respectively, the apertures being adapted to 
register with corresponding apertures formed in the hollow 
internal portion G of the cover, one of the apertures H for the 
inlet being shown in Fig. 1. The hollow inner portion G is 
cast in one piece, is adapted to fit within the outer shell B, 
— is provided with apertures J and K for the valves.—February 
8th, 1917. 


103,627 (15,776 of 1916). November 4th, 1916.—CARBURETTERS, 
Jules Fagard, 147, Corporation-street, Birrringham. 
_ This carburetter is of that type in which an auxiliary pilot 
jet is used for starting and slow running, and receives its supply 
of fuel from a separate well or chamber—which is always open 
to the pressure of the atmosphere—by means of a depending 
tube. One form of carburetter so constructed is illustrated. 
In this the fuel enters the well or chamber C from the passage 
E, leading to the main jet F through the redium of a vertical 
tube G, which is of such a length that its upper end is situated 
at a higher level than the bottom of the depending tube B, and 
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within a suitable distance H of the normal level of the fuel in 
the float chamber. The maximum amount of fuel that can be 
supplied to the pilot jet by the tube B during slow running 
depends upon the head of liquid as indicated by H and the bore 
of the tube G. This avoids the necessity of having a very small 
bore to the tube G, as the head of liquid can be reduced to that 
necessary for giving the desired maximurr fuel supply by choos- 
ing @ suitable length for the tube G. The depending tube B 
can be made as long as desired, so as to descend 9s near to the 
bottom of the well C as found nost suitable. This ensures 
the presence of a considerable depth of fuel above the bottom 
of the said tube at sterting, thus facilitating this operation. 
February ist, 1917. 


DYNAMOS AND MOTORS. 


103,766 (9232 of 1916). June 30th, 1916.—Dynamos, William 
Marden, Radford Bank, Stafford. 

This is an arrangement for the separate excitation of dynamo- 
electric machinery by # homo-polar exciter, in which the exciter 
has both a slip-ring connection and a direct connection with the 
exciting winding. Fig. 1 represents an arrangement in which 
the armature of the exciter has a single effective winding some- 
what on the squirrel-cage system, and Fig. 2 an arrangement in 
which @ dise-type exciter isused. In Fig. 1, A is the field magnet 
of a turbo-alternator, and B is the spindle. At one end of this 
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lar exciter C, the field portion of which 


spindle is a homo- 
comprises a frame ha an internal exciting winding D and 
two annular pole piec E. Inside one of the eer nersiees 
the armature F. The bars G are shown as @ squirrel-cage 
arrangement, and are connected at one end to a ring H, having 
a metallic or “ earth ’’ connection with the boss F and shaft B. 
At the other end they are connected to a slip-ring I, insulated 
from the shaft and provided with a brush. A second slip-ring 
J is also mounted on but insulated from the spindle, and is 

rovided with a brush. The two brushes are connected by « 


















































ead L.. K is the exciting winding of the field magnet A of the 
N°103,766. 
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alternator. This winding is of such thickness or cross-sectional 


area that it produces the necessary number of ampére turns 
with the low voltage set up by the homo-polar armature. One 
of its ends is connected to the slip-ring J, whilst the other is 
connected directly to the spindle In this way a circuit is 
formed from the “ earthed ” ring H through the bars G to the 
slip-ring I, and thence through the brush to the lead L and slip- 
ring J._ From this latter slip-ring the circuit passes round the 
main exciting winding K, and then enters the shaft B, through 
which it is completed to the ring H. The exciting winding D of 
the homo-polar machine is simply in shunt between the spindle 
and the brush.—February 8th, 1917. ‘ 


TELEGRAPHS AND TELEPHONES. 


103,549 (2895 of 1916). February 26th, 1916.—TELEPHONE 
TRansMITTERS, Earl Alexander Petithony, 17, St. John’s- 
park, Blackheath, London. 

In telephone transmitters of the capsule type the object of 
this invention is to obviate risk of damage to the parts when 
being assembled together, a further object being to provide a 
construction of capsule practically water-tiZht and damp-proof, 
and not liable to damage in ordinary usage. Instead of using 
simply a carbon diaphragm, a carbon plate or electrode is 
employed in combination with a protective metailic or ferrotype 
diaphragm, the two forming what may be termed a compound 
diaphragm. The konpa diaphragm fits like a lid over the 


mouth of the container, and is secured water-tight thereto. The 
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Fig.2. 


jointing may be offected either by providing the diaphragm 
integrally with a turned-up cylindrical flange, which is bent over 
& corresponding flange or edge on the capsule case, or by means 
of a separate flanged ring, which may be bent over the edges of 
the diaphragm and the case, so as to grip them tightly between 
its flanges, the surfaces being previously covered with white lead 
if desired. In addition the non-vibrating electrode, having 
grooves for the pellets or granular material, is secured to the 
case by a water-tight fixing. In Figs. 1, 2, and 3, A is the case, 
B the stud, C a rubber washer, E the fixed carbon electrode, with 
pockets for the pellets, F is the vibrating electrode, and G the 
metallic dise..—February Ist, 1917. 


PUMPING AND BLOWING MACHINERY. 


103,513 (1268 of 1916). January 26th, 1916.—-Liguim Pump 
ror ArrcraFt Motors, Henry Kapferer, 127, Ruo de 
Longchamp, Paris, and others. 

This device is for raising liquids, and comprises a pump 
detachably connected on the one hand to an engine and on 
the other to a pulsator. The pump G is enclosed in a casing L, 
and the piston is caused to reciprocate by means of a pulley H 
and worm gearing CD. The pump is connected to the pulsator 
P by means of the projecting nozzles M Q and flexible piping, and 
the casing is cone-shaped so as to offer as little resistance as 
possible to the atmosphere. Upon the suction stroke of the 
pump the pulsating membrane N, subjected to the reduction 
of pressure taking place in the air vessel T, moves in & direction 
decreasing the capacity of the vessel, and therefore in the 
direction increasing the capacity of the opposite vessel 8, 
thereby producing the lifting of the lower valve U and a supply 
of liquid to the capacity 8. As soon as the piston uncovers the 
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orifices Z formed in the body, the atmospheric pressure acts 
in the air piping, counteracting the effect of the reduction of 
pressure or partial vacuum. At this moment the valve U is 
closed, and retains the quantity of liquid admitted into the 
vessel S. ‘Upon the delivery stroke of the piston the pressure of 
air which exerts itself in the vessel T acts on the membrane, 
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causing it to discharge the liquid contained in the vessel S, and 
the liquid to pass through the seat of the valve V, then in the 
open position. The valve V is again closed, thereby retaining the 
column of ascending liquid as soon as the piston of the pump 
again exerts its suction action.—Jaruary 26th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


103,591 (7028 of 1916). May 17th, 1916.—Miuive Macutes, 
Joseph Cash, Denbigh Engineering Company, Limited, 
Horseley Heath, Tipton, Stafford. 

This is an improvement in automatic stops or “‘ knock-outs ”’ 
for milling and similar machines having feed motions operated 
by worm and worm wheel gearing. It consists essentially in 
so constructing and arranging the parts of the “ knock-out ” 
that the dog or catch which is adjustably fitted to the table or 
slide, and which at the desired moment brings about the un- 
meshing of the worm gearing, is situated in a direct line with the 
spring-controlled bolt that it has to operate to effect the auto- 

matic stopping of the feed motion of the table. Figs. 1 and 2 

represent the mechanism in section. In order to dispense 


N°103,591. __ Fig.l, 

















with a separate rod or the T-shaped slot in the side of the table 
A to receive the dog F, there is formed on the underside of the 
table a rib X, extending from end to end. The dog F is grooved 
to engage with the rib and slide thereon for the purpose of 
adjusting the dog to the required position on the table relative 
to the spring-controlled bolt G in the bed which the dog is to 
operate. Means are provided for fixing the dog F in its adjusted 
position on the rib, the means consisting of a spring-pressed 
plunger or loose pin H arranged in a hole in the adjustable dog, 
the inner end of the plunger H being caused to bear on the rib 
on which the dog slides by the action on the outer end of the 
plunger of a serew I working in the outer end of the recess in 
the dog.—February lst, 1917. 


SHIPS AND BOATS. 


103,516 (1279 of 1916). January 26th, 1916.—SuBMARINE 
Boats, Edward C. R. Marks, 57 and 58, Lincoln’s Inn- 
fields, London (a communication from the Sociéta Anonima 
Italiana Gio. Ansaldo and Co., Genoa, Italy. 

This invention is for a submarine boat, in which the hull is 
divided into a number of cylindrical bodies arranged with 
their axes horizontal, one of the bodies being arranged above the 
other two, and communication between the upper and lower 
bodies is effected by means of connecting passages, as shown in 
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Figs. 1 to 5, thereby dispensing with water-tight doors in the 
bulkheads of the lower bodies. Fore and aft of the cylinders 
A—that is to say, just where the latter terminates for construc- 
tional reasons—the rigid hull extends in the form of two cylinders 
CC. The compartments D and F comprised between the 


or for holding liquid fuel. ‘These compartments may be emptied 
by means of compressed air, whatever the depth, or by means 
of pumps at the surface if the outer hull is light, and therefore 
unable to withstand high external pressure. Two compartments 
E E of a suitable capacity are Scammed by strong bulkheads in the 
central part of the body A A, and they may be so shaped as to 
be capable of being used as strong Sax & bottoms, In the 
ease of flooding of one of the compartments of the principal 
body A, use may be made of the compartments E, for the 
purpose of preventing all risk of the vessel heeling over.— 
January 26th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


103,800 (16,047 of 1916). November 9th, 1916.--WueEts, The 
Metropolitan Carriage, Wagon, and Finance Company, 
Limited, Saltley, Birmingham. 

The wheels constructed in accordance with this invention are 
characterised by the formation of the boss with a recess or seat 
for the outwardly-bent or pressed part of each side plate, ter- 
minating in a projecting portion at the end of the boss. The 
side plates are slit or cut to engage the recess or seat, so that 
they may be sprung over the end of the boss to lock into the 
recess behind the projection. Fig. 1 is a transverse section of 
part of an ammunition trolley wheel, and Fig. 2 is a section on 
line 2-2. The plates C D are each pressed around the central 
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aperture, through which passes the boss, with an outward 
flange H, and the boss is formed with a recess or seating around 
it for this flange as at J, while the end of the boss is of larger 
diameter than this seating, as shown at K. The flange H is 
slotted at one or more places to enable it to be sprung over the 
end K of the boss into the seating behind the end K 
in the position shown at Fig. 1, when the end of the boss 
prevents the removal of the side plate. An anchoring ring M 
is then passed over each end H of the boss, and over the flange 
of the side plate, and is shrunk or otherwise secured thereon.— 
February 8th, 1917. 


MINES AND METALS. 


16,602 of 1915. November 24th, 1915.—ELecrric FURNACEs, 
Franz Cochlovines, 3, Kohlseeweg, Buchochlag, Hessen, 
Germany. 

This invention is for a rotary electric furnace for producing 
zine or other metals, in which the heat is produced by the resist- 
ance offered by the charge to the passage of the current, and in 
which the reducing chamber is subdivided into two or more 
compartments. Figs. 1 and 2 are longitudinal and transverso 
sections of a furnace designed with the above objects. The 
furnace A, with the electrodes B, the feed apertures C, the dis- 
charge apertures D—marked by dotted lines—both apertures 
C and D being closed by suitable covers, and the escape pipes 
E for the reduction gases and vapours, is of rectangular cross- 


N°16,602. 

















section, and is subdivided longitudinally by the partitions F, 
so that three reducing chambers are formed. The furnace may, 
however, also be of cylindrical shape, and be divided by par- 
titions. Instead of using one large condensing apparatus for 
the zine or the like metal vapours, a plurality of smaller condens- 
ing chambers may be used. For effecting this, each escape 
pipe E leads off independently the gases and vapours from its 
own chamber, and is of sufficient length itself to provide a 
condensing chamber for the vapours. The non-condensible 
gases, such as carbon monoxide, generated during the process 
escape from the condensing pipe E and may be burnt. The 
condensing pipes E rotate with the furnace.—February Ist, 1917. 


MISCELLANEOUE. 


103,579 (5899 of 1916). April 25th, 1916.--Gas BuRNERS FoR 
SMELTING Purposes, Waller P. Tinsley and J. G. Nash, 
Fort Worth, County of Tarrant, Texas, U.S.A. 

This invention is for a burner for gases low in hydrocarbon 
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constituents. Fig. 1 shows a single burner, Fig. 2 a group of 
burners connected to a supply source, and Fig. 3 a sectional 


having orifices B. Inside this tube is a perforated feeding tube 
C, which is connected to: a retarding chamber D, the inlet and 
outlet from the latter being covered with gauze M. The means 
for controlling the supply of gas to the chamber D comprises 
a cut-off valve E and a needle valve F. The burner pipes are 
closed by caps G, which hold the tubes C. centrally within the 
outer tubes A. The whole arrangement is fixed by vertical rods 
H to the grate bars K, as shown.—February Ist, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Tok ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of eight of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No, 13,284/11.—Vehicle wheels; spring wheels with con- 
tinuous outer rigid ring and metal springs other than helical «r 
vclute springs. The spokes are made of pairs of flat steel bar. 
with oval or elliptical spring portions formed by slotting the 
bars transversely at a point intermediate to their ends. 
Wachtel, P., Germany. 

No. 13,335/11.—Electric furnaces; gases, treating with 
electric discharge. Spiral currents of air or other gas on one or 
both sides of an are or arcs spread out the latter into a dise 
which is not traversed by the gas currents, so that the renewal 
of gas in the ares is slow. Elektrochemische Werke Ges., and 
Rothe, F., Germany. Dated July 8th, 1910. 

No, 13,397/11.—Hydrogen ; carbon. Hydrogen and carbon 
are made by distilling crude or commercial petroleum tar oils, 
or other suitable hydrocarbons and passing the vapours thereot 
through a long, relatively narrow tube, wherein they are heated 
to dissociation, and then further heating in such a way that 
18.1 calories are supplied to the gases for each 16 grammes of 
gas, with a tube temperature of 1200 deg. to 1350 deg. Cent. 
Pictet, R. P., Berlin. Dated June 4th, 1910, 

No. 13,648/11.—Wireless control of torpedoes, &e. In a 
method of actuating apparatus, such as torpedoes, mines, and 
safety locks, or toy electric railways by means of sound, light, 
or Herzian waves, a step-by-step switch and a clockwork-driven 
switch are so associated that the apparatus is only actuated by 
the transmission of a pre-determined number of impulses, the 
last of which must occur at a predetermined interval after the 
first. Stille, C., Berlin. Dated July 20th, 1910. 

No. 13,706/11.—Squirting metals. In the manufacture of 
hollow bodies by squirting, a ring is employed which serves as 
a guide for the blank when it is being introduced and also for the 
plunger during the pressing operation, the ring being forced 
upwards by the blank during the operation. Rheinische 
Metallwaaren und Maschinenfabrik, Germany. Dated June 
10th, 1910. 

No. 13,968/11.—Electric telegraphs and telephones; trans- 
formers. As a means of producing, strengthening, or trans- 
mitting electric vibrations, primarily for use with telegraphs 
and telephones, a condenser, for example, a spirally-wound 
cylindrical condenser, is combined with a coil so that variations 
in the charge in the condenser induce currents in the coil. 
Schiessler, J., Vienna. Dated October 24th, 1910. 

No. 14,163/11.—Turbines ; axial flow type. Steam is passed 
through an initial stage and an intermediate reaction >. 
after which its residual velocity is raised by diverging nozzles 
and the steam is finally directed upon a wheel. Vereinigte 
Dampfturbinen-Ges., Berlin. Dated June l4th, 1910. 

No, 14,169/11.—Expanded metal. Sheet metal, pierced with 
double-angled slits, is expanded so that the longitudinal members 
lying on either side of a central member are connected thereto 
by oppositely inclined members. Dickel, W., and Ebener, F., 
Germany. Dated July 15th, 1910. 

No. 14,365/11.—Chimneys and ventilating shafts. The tie- 
pieces connecting the walls of one or more smoke flues with the 
exterior walls of a surrounding ventilating shaft are so placed 
as to leave the corners of the smoke flues free, and are set at an 
acute angle to the walls, the angles being measured in the same 
direction throughout. Fracture due to temperature variations 
is thus prevented. Schofer, F., Germany. Dated August 3rd, 
1910. 

No. 14,532/11.—Braiding machines. Relaves to an improved 
construction of braiding machine and consists in employing, in 
combination, drivers so spaced apart as to leave clear passages 
for the bobbins, resilient abutments against which the bobbins 
bear when arrested, and guide plates with truncated portions. 
The combined arrangement permits high-speed running. 
Buscher, H., Germany. 











FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters: Balderton-street, Oxford-street, W. 
ORDERS 

For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Platoon Commander E. Greenop. 

Next for Duty.—Platoon Commander H. de P. Birkett. 

Resignations.—Platoon Commanders G. H. Parker and J. O. 

Cheadle resign their appointments on joining the Army. 

Monday, March 12th.—Technical for Platoon No. 9 at 

Regency-street. Squad and Platoon Drill, Platoon No. 10. 

Signalling Class. Recruits’ Drill, 6.30 to 8. 

Wednesday, March 14th.—Instructional Class, 6.15. Platoon 

Drill, Platoon No. 2. 

Thursday, March 15th.—Platoon Drill, Platoon No. 

Ambulance Class by M.O., 6.30. 

Friday, March 16th.—Technical for Platoon No, 10, Regency- 

street. Squad and Platoon Drill, No. 9. Signalling Class, 

Recruits Drill, 6.25 to 8.25. 

Saturday, March 17th.—Commandant’s Parade, 2.45, uniform 

for Route March. Bugles and Drums to attend. _ 

Sunday, March 18th.—Special work at Bombing School. 

Parade Clapham Common Station (City and South London Tube 

Railway), 9.45 am. Uniform, haversacks, water bottles. 

Mid-day rations to be carried. : 

Easter Training.—Will be at Esher. See special order. 

Musketry.—For all companies see Notice at headquarters. 

Note.— Unless otherwise indicated all drills will take place at 

headquarters, 


5 and 6. 


By order, ; 
Mactrop YRArstry, Adjutant, 














cylinders and tho outer hull may be utilised for water ballast 





view of the latter. The burner consists of an outer tube A, 


March 9th, 1917, 
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ENGINEERING. 
[['echnical Cost Engineers 


a SEVERAL are REQUIRED in the 
Ministry of Munitions, preferably with experience 
a3 Works Superintendents in Engineering, Iron and 
Steel Works, Foundries and other Metal Works. 
Applicants must not be under 31 years of age, 
and should write in the first instance detailing 
nature of experience, addressing 
D. F. A., Room 467, 
Hotel Metropole, 
London, S.W. 





6a 
7 OF THE TRADING — THE 
oo MeMY AM ENDMENT ACT, 1916. 


he Public Trustee Invites 
v PURCHASE of the whole or any 
pst af To) share en £5 eac’ 2 each, say paid, in SIEMENS 
ROTHE and COMPAN ™: vested in him 
Order made by the Board of Trade in 
ae a Section ry of the 


pursua ane he > \ weg Enemy 
t Act, 1916, and dated 9t segest, 
athe “eat copital _~ the Seer co of 120, 000 shares 
ae £5 each fully pai ee 
hase: be British born subjects, w: 
aired $0 Pee ah netion as to nationalit; Pooe 


required to make s egret Ba ona form to be obtained from 


red to satisfy the Public 
Saati } Paynes 0 ability to carry on 


Trustee 
as efficiently ~ heretofore, or 
prayers oe spe ion 7 the Governme! 


otherwise to the 
's operations and | affairs has been 
rhe ‘iy the compan a cocpupetion: with the company’s 
raditors ( oe, — ene ey —. 
es 

Tarqsand, Youn p and Go. Com mertioned. together with 
ies of com accounts up to thy 3lst_ December, 1915, 

cn written appltcatio jon to to the Public Trustee. Kinersay, W. .C. 
‘All applicants will be required to satisfy the Public stee 
hich he may — fit to — before 


asto any matter w! 


“Resting ns dn who ty inspe 


perty of 
the company a apply to the Pu Hic » rakes fi for an 
authority to do so. 


be delivered, sealed, to the Public Trustee, 
ee. we. on of before Monday, the 2nd day "of April, 
1917, at 12 o’clock noon, and marked on the envelope “Tender, 


sthe “Public Trustee does not bind himself to accept an 
Tender, and reserves to himself all rights in connection there: 
., of Tender can ne aay of Fob the — Trustee. 
It of February. 
ey . STEWART, 
ou blic Trustee, 
Custodian for England and Wales. 





4101 


reater Winnipeg Water Dis-|* 


RICT. 
7 OR 48in. AND 60in. nae IRON PIPES, 
die 5 ECIALS, AND VALV. 
dressed 





to the recat ; at be 
sived up to noon on Tharaday, 2 or the 
SUPPLY ot a ximately 12,000ft. of 48in. and 1300ft. of 60in. 
y PES, together with numerous SPECIALS and 
GATE V rh VES. 


Specifications and form of Tender and of oe may be 
bad upon application to the offices of “The Enginee 
The lowest or any Tender n sree hf accept 
Chairman of Commissioners. 


Sealed TENDERS, add: 





ri: ee 


PREMIUM SYSTEM of PAYING WAGES 





PAYMENT by 


RESULTS 


has come to stop. 


There is no better method than 
The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the 


Office, 33, 


“THE ENGINEER” 


United Kingdom, 2s. 9d. 
Norfolk Street, Strand, W.C. 








Engineer Wanted as Premium 
NUS RATE FIXER a8 Marine Shop on the Clyde. 
Liberal salary given to good technical man. wit experience of 
machine shop practice. State fully qualifications, age, and 
salary. Noone already on Government work need appl) 
Apply your nearest An eons Exchange, scaepusage: *y§ $ ithe 
Engineer” and No. A30: 


Draughtemen, Electrical, for 
for A.C. and D.C. Machines. with good 
experience prefe: . No man on a crnneunt work 
wil engaged.—Apply, stating qualifications, age, salary 
requi: and earliest date can commence, to your nearest 
Balt ment Exchange, mentioning “The Engineer” and 
yo 6ll a 


sho 





Kp ineer Wanted for Govern- 


ENT controlled factory. To take charge under Chief 
of Generating Station. — g notion, Belliss and Turbo, 3- 
phase g 





enerators and switc em- 
Sioped a m Government work will be e — icants 
™must apply to their nearest ae ge, mention- 

ing “The Engineer ” and number 7 745 a 
arge Engineerin Firm, 
Government wood WORKS EX cai Bak, peed yong: A ~ 

1 ri 

a hiy on en used to ag : 





al versed ne = machining ae manufacturing 

methods and the upkeep of plant for maximum out at. 

Permanency to good man. State age, experience, and sa 

required. © person already employed upon Government 

work will be et —Applicants must oan y to their nearest 

oe Exchange, mentioning en cope 7 i and 
m ber 542. 


Mechanical Engineer with Elec- 
TRICAL experience, ist Class B. of T. Certificate, 
experienced in laying out factories on a large scale, Sop 


tech 1 k 1 in specifying ani buyin all t: 
nical knowledge pec "3 a 





machinery, tools, and stores, REQUIRES R 
STAFF APPUINTMENT.— Address, on * The ae 
Office. 





ower Plant Engineer.—E 

NEER REQUIRED, to Take Charge, under 
Engineer, “ Steam and Gas Power Plant in la poe 
Applicants must have experience of Hand-stoked 








Factory. 
501, Tribgne a ay , Can. edfars and should preferably have B.O.T. certificate. 
nT February, 1917 650 Permanency. State age, rag =~ peg and salary required. No 
== | one on Government work will be ongaged without present 
employer’s consent.—Address, 742, ‘* The Engineer” Office. 
Brass Founding.— Works Mana- his 
jock man, baving thoroug! . " 
prctiod ah eeabe taae encwindgs. of "praounding, "hea teel KH oundr ry. .— Working Draw- 
and Seti, ea ith INGS or SERVI of QUALIFIED Fit akt ted 
work ; also mod chop ane iy, tating WANTED for the construction of 8-ton Siemens O pen -hearth 
wit Steel Melting Furnace, S$ an t in accord- 
BRAS William: "Porteous and ‘Co:, Advertising Sgeote, ance with the latest most approved practice. Apply stating 
Glasgow. sand terms. No one already on Government work 
— need apply. —Apply your nearest 





(Shief Rate Fixer Wanted in 


connection with Premium us System for large Ship- 
palidine and Engineering ee nent. Lame ak particu- 
tion, person 
whe campued On" Gomscement “work will "be, engaged — 
ol to their nearest Employment Exchange, 
+A ineer” and number ber 703. 703.4 


az. 
Applicaaae coat a 


mentioning ** The 
Sinker. — First- class 


(jylinder 
ERECTOR WANTED, used to to pile corering 
and cylinder sinking, on Government work within 30 miles 


London. Must be sble to = out pj take charge of —s. 
—Apply, giving full culars 0: rience, age, apd salary 
required, ey BRAITHWAITE and KIRK. 117, Victorta-atreet, 








Fiectrical Engineer Required to 
TAKE FULL CONTROL of all Electrical Installa- 
tions and upkeep in large Government-controlled works (bulk 
of current from Cor ae Applications will only be con- 
sidered from ex men who have held similar 
positions with rested, State , experience, and salary 
required. No person already em + upon Government 
work will be engaged.—. Tioanta mus wee Kngineer” nearest 
Employment Exchange, mentioning “ Engineer” and 
number 545. 5a 


loyment a rei 
inentioning “ The re P3094 


Works Superintendent or 


ASSISTANT WORKS MANAGER REQUIRED by 


ngineer ” and No. 








large wel re Government controil 

and small engines, repetition eral Applica- 

tions will ony m experien 

i a with latest ufacturing metho is 

and who have made good in way in similar ition 
to_ right State 





1 e —A 
a ‘must a) = to their nearest iinplo ment are 
mentioning ** the Engineer ” and numbe’ 54a, 


(Jhemist.— horoughly Qualified 

rienced ae ChEMInT WANTED. 
Highest grade steels for projectiles, all classes of castings, 
toois, dies, ball-bearings. State particulars of experience, age, 
aes employment, and salary expected. No one already on 
Yovernment work need apply. —Apply your nearest Employ- 
ment Exchange, mentioning ** The Kngineer” and aa 70 

Aa 


Wanted, J Journalist, with Know- 


LEDGE of Indian requirquenta, to write weekly Engi- 
neering notes.—Address, P385, “The Engineer” Office. P38o a 











1 — ° ’ 
lectrician Wanted for Engineer’s 

Department of la London Factory. Must be good 
workman and having sufficient technical knowledge to take 
charge of entire electrical installation, consisting of seo 
cranes, lifts, lighting, and other accessories. Good wages _ 
a suitable man.—Applv by letter, stating wages womeleed, Dy 
haere and qua ineations. with copies of testimoniats, to 
EF, W., c.o, Street’s, Cornhill, E.C. 3. Only men a for 
military service need appls : 


ngineer Storekeeper-Clerks. 


with large Works in the East: has several 





n 
Vv ACANCIES tor 

JUNIOR 3 MECHANICAL ENGINEERS, 

JUNIOR POWER STATION MAINTENANCE 
oa ae 
POWER STATION SHIFT ENGINEERS, 

ASSISTANT Specter i, “A pres Ss. gon 

minimum engagemen —Reply, D, 
ticulars of qualifications, salary requi waa ta . c. Sai, 
care of Deacons. Leadenhall atreet London, E.C. 


First-class Experienced oe 


MATOR hao Sed by Government-controlled wor 





Wanted, Lady Searcher for 


tent office Work. Mia be well educated and have 


technical knowledge.—Adaress, 387, ** ‘The anaes rel 


Wanted, Draughtsmen for 


DESIGNING JIGS and 1 VOLS in connection with 
important Government contract, for Aero Engines, Birming- 
han district. No man already on Government work can be 
engaged.—Applications shoula pve forwarded to the nearest 
— Exchange, quoting ** The Engineer” and = 

28 A 


Wanted, Draughtsmen for Jig, 


Tool, and General Desa Wor Work on Aeroplane Engines ; 
Men used to Motor Car or high-class Small nngineering Work 
referred. No person on Government work will 
a Appl ae your See he. rr Sena ao 


Wanted d (Male) Tracer for Engi 














[raughtsmen for Jigs and Tools, 
with shop experience ; permanent positions. -No man 
on Government work will be en ed.—Keply, stating quali- 
fications, age, salary aloes and earliest date can commence, 
to your nearest. E: egy Exchange, mentioning ‘ 

Engineer” and No. A. 610 a 


[raughtsmen. — Wanted in Glas- 


GOW, several first-class DRAUGHTSMEN, experienced 
in the designing of Heavy Steel Works Plant, Rotimg Mill 
Machinery, and Hydraulic Machinery. No one already on 
Government work need apply. —Reply, , stating age, experience, 
when at liberty and © your nearest 7 
ment Exchange, mentioning “ The Gagioeer "and No. AZ 





A 





Experienced Draughtsman 
ANTED, with a panctiont workshop experience, as 
ASSISTANT MANAG to Company engaged on Govern- 
ment Aircraft Instrument Work. Permanency for a good man, 
preferably with motor experience. No wien already 
employed upon Government work _ will ngaged.— 
Applicants must apply to their nearest Employment } Exchange, 
mentioning *‘ ‘he Lngineer” and number 746. 746 a 


 Leeding. g Firm Heating Engineers 


in provinces REQUIRE DRAUGHiSMAN for Govern- 





Epgineer (Civil). Graduated in 


buenos Aires eee eight years’ experienc’, racti 
cal and office, speaks E: it, Krench and Spanis' DESIRES 
POSITION. gar hp e Engineer” omnes 


E22 gineer, M. L Mech. E., Aged 


44, is OPEN for an ENGAGEMENT during sus or Ionger 

on general factory organisation. Experience in planning and 

routine work, organisation of work in relation to time, study, 

and premium bonus payment, shell 2 ms fuse manufacture, &c 

War salary, £450.—Address, P407, “‘ The Engineer ” Office. 
. 








P407 
[»dustrial Engineer Shortly 
DISENGAGED ; 21 — factory peogin and general 
engineering = rience ; shop and wing-office 





experience,— ERTS, ‘Weston Grove, Woolston, South: 
ampton. p402 
oundry Manager or Shops 


rintendent REQUIRES POSITION. Drawing, 

pattern si oP. foundry, machine ae and munitions factory ex- 
rience. Ineligible.—Reply, 46, Trent Boulevard, West 
ridgford, Nottingham. P370 » 


T° Manage Department or Small 

works, well up small engineering, repetition work, tool- 
making and desi; age + ; a ex yoo yer munitions ; speciality, 
turret work.—Add 390, e Engineer” Office P390 5 


’ . 
orks Manager or Superin- 
TENDENT DESIR. ENGAGE pl practical 
engineer, energetic, tactful, and first-ra niser ; ex- 
perienced in large and medium work and the ten 
of —_ Bi ees in large quantities; strict disciplinarian ; 
penaing ee and female labour. —Address, P401, 


Su 











* The ogineer’ P40l 6 

])raughtsman, Can Start at 
once; small machines, Es, poate, shop experience. — 

Address, P. “The Engineer ice. P38 8 








ee 

Foreman ener —.Works 
BOERS | 40) — JOB; well up in erecting and 

maintenance of pla: te ag . Can also/do ae 

tions and repairs. —Ad ess, P48, Dit | Office, 33, 

street, Strand, W.C. 


ancashire Represeaton— 
M.L. Mech. E. 


a UIRES ADDITIONAL 
AGENC coffee on Engineers, 
office accommodation, sales staff, ae tg my and elec- 


— wax available. - Reply, P38, “The Oo eer " 


Finer and Turners Seeking 


EMELOXMERT. ‘gauges ge y trained in filing s 





steel wiring peates tos &c., and in turning, drilling, 
screw-cutting, ee a should apply M INITION 
DEPT. ome 's Service, re Victoria-street, 8. W, P406 B 


_Engineers, | Estab- 
HED over 20 years in ds, with qualified staff, 
can UNDERTAKE TESTING and SUPERVISION, Electrical 
Plant, Sti toe Work Bridgework, Rolling Stock, Muchinery, 
eae , P288, Engineer Office, 35, Norfolk-street, Strand, 


A. Large Firm of Mngineers in 


HAVE an Saag for a YOUTH 


REMIUM PUPIL, 
the eguseb te incite beans heaian and Drawing-office. 
dress, 2002, Engineer Office, 33, Norfolk-st., un 0. 





STRUCT ge ENGLNKBERING. 








at .work.—Ayply, stating age, qualifications, and salary 
to your hearest Employment KE naan 
the Engineer” and No. A3057._ No one already = on 


Government work ‘will be engaged. 


Reinforced Concrete Draughts-| = 


MAN WANTED. State age, experience, and salary 
required.—Address, P3¥l, “ The Kngineer” Uttice. P3la 


wo or Three meeanne ls 
Fyfe te ge for controlled Constructional Engi- 








For of RSE cot INSTRUCTION. b 
CORRESPONDENC “THE NSTER 
ENGINEERING BU EAU! ” 3, Old Oak- mia Acton. Be 


[st C. E., Inst. Mech. E., B.Sc., 


out all ENGINEERING EXAMINATIONS.—Mr. G.P. 
A.M_ Inst. personally PRE 





EPARES 





CANDIDA ES. elther er orally or by cor 
of Successes a a twelve years. Courses can be 
rey any time. Victoria-street, Westminster, 8 S.W. 








neers’ or general NT 


164 e 





experience wiii be considered. Sune age, salary 
forward references. Must be ineligibie for military service. 
No person already on Government work will be en; 
ih ply to your nearest Employment xchange, mention: ing 
ne Engineer” and No. A3u2¢. P64 





Rea quired, General Millwright 
S.f0P FOREMAN, accustomed to general stee:works 
plant and production from machines at low cost. No one 
employed on Government work accepted. —Application to be 
made to nearest Se Tae Exchange, mentioning “‘ The 
Engineer” and number 743. 743 4 

tena eran ee rane reer een — 


Engineering Fitter Wanted for 
hugineer’s Department of large London Factory. Must 
be capabie of taking charge of Auvomatic Machinery, also to 
attenu' to upkeep of boilers anu Piping and General 
Machinery maintezance.—Apply by letter, stating wages 
required, age, experience, and qualifications, with copies of 
testimonials, to K. F., c.o. Streev’s, Cornhill, E.C. 3. Uniy men 
ineligible for military service neza apply. Vola 


Hydraulic Crane Driver Wanted 


for Riverside Wharf Urane in London ; a reliable and 
cayable man.—Apply by letter, stating wages required, age, 
experience. ana qualincations, with coydes of testimonials, to 
H. D., c.0, Street's, Cornhill, K.C. 5, Only men inetigivie ‘tor 
military service need apply. 180 a 


Stokers Wanted for Government 


controlled factory. Stirling boilers and underfeed 

stukers. No person already employed upon Government work 

Will be engageu.— Applicants must apply to their nearest Hm- 

_ ment xchange, mentioning ** ‘Lhe mngineer” and number 
7944 


Reauired at the Poor Law Insti- 


avu'LIUN, Ladywell-road, Lewisham, 8.K. (now used as 
4 muitary Hospitai), STUBKEK-DRIVER. Salary and allow- 
ances, 45s. r week of 4% nours, overtume paid. Candidates 
Inust be stroug aud healthy, and acquainted with builers, 
engines, &c., Ou a large scaie.—Apply to Mr. K. B. GIBSON at 
tue instimmtion any aay (Sunday excepted). 109 a 


Wanted, Good Reliable Man, 


inehgibiv, able vo look after Steam Boiler, 20 H.P. 
Gas Engine, aud Kefrigerating Piant ; also attend to Pirumbing 
Mepairs.—write ful 1cwiars as to age and wages requirea, 
to 041, Engineer Otitce, 35, » orfolk-street, Strand, W.C. __ O¢h a 


Epgineer, Middle-aged, Requires 
oi PUINTMEN'. Nine years with present tim. Good 
araughtsman, and a practical mechanical and electrical 























N nee Office in ogy A State age, asa, 
We already 
Govectinent ar sper will Ns. engaged.—AD — must appl 3 
rcbarge, entioning * 


their nearest Emplo: it 
Engineer” and num ae 678 a 





man ht oro | and gencral Lewy 
ith thorough pa Tnowled ~¥ and 
who could control rate 8, and 


paw Poet ae Only men thoroughly exper fenced need apply. 
Permanent position to giitable man. re, e 
mpl rt apply to 


requ already 
vernment work will be on 


person 
gaged — Applicants mo must ay 
nearest at change, mentioning 


Govern: 


enon 
their Rie age 


‘543 4 


Engineer” and numbe: 








rience, and w: 
F Norfolk-street, Strand, Wc. mais: 


[raughtsman- -Assistant Wanted. 
one osatiog ore aethnn Witton eenl, eon same 
ment work need apply. South _F yon 

67S, tinginesr Ot Otc, suite 





list in hoisting machinery, &.—Adaress, P38¥, **'The 
Angineer” Utnce. ¥389 B 


{ngineer (314), with All-round 


experience, os to onhyagement; capable designer and 
supervisor, used to mechanicai and electric plant layout and 
upaeap. Valuable enomtedes of rolling stock, boirer and moor- 
Ing vRoCy Construction, expert in arop stamping aud hydraulic 
pressing, including wrougnt iron railway wheels. Sound com- 
mercial experience.—Address P399, “ ‘the Engineer ” Fn 
B 





FRENCH MARKET. 
British Firm, Successfully 


A Representing British Manufacturers in France, with 
Branches at Paris and Marseilles, DESIRES further 
AGENCIES. 

ROSE, LLOYD & CO, 


7, Union-court, Old Broad-street, London. 


gent with Good Foundry Con- 


ia ee Iron, Brass. and Aluminium— 
London firm.—Address, 409, et 
D 


P3464 dD 





As, 


REQUIRED by 
Engineer” Office. 


\ anted,a Seven-roller Straight- 


ENING MACHINE, to take plates up to 5ft. wide and 








sin. thick.—Answers to F. aye M, c.o. J. @. King and Son, 10, 
Bolt-court, Fleet-street, E.C. 4 683 F 
anted at Ouse; a Good 


Second-hand HYDRAULIC FLANGING PRESS.— 
Send price and all particulars to W. J. FRASER and CO., + 
Engineers, Dage Dagen ha ” Essex. 714 


W anted at Once, a Good Second- 


HAND HY DRAULIC FLANGING PRESS.—Send 
rice and all particulars to W. J. FRASER and ~ pa. 
tngineers, Dagenham, Essex. 6 


Wate Boiler Tanks or Old 


ee i pane into Tanks.—A, UN — 
+ Queen-stréet, E. 53 F 


Wanted, “Calliery amin. 


VV 12 +014 Address, P381, “The Engineer” Office. P38 + 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


Watling-street, LONDON, E.C, 
Albert-squnre, Manchester. s 











‘Tene, Sn 3005 
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SITUATIONS, FOR SALE, &c., 
Paess II., Ill., LUXXX. 
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Paew LXXIX.. 
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Wanted, ,Compound-w -wound D.C. For Sale :— or Sale, 18 Tons New Hex. HYDRAULIC AND 
Appls. N W RINGLEY and SONS, Ltd. Netherton “Ircubacks, LOCOMOTIVE, six wheels coupled, cyls. 18in. | WASH pee SE OGHEN’ SUNS and Ud, "600, OTHER PUMPS FOR DISPOS AL. 
nS x iin, copper Airo-box and steel tiibes, and boller mnmercial-Fo « London iio Hori in stroke, together P sabato. by Berry, Lin, ram, 
. : ° insured for Ib. ~ Sa ek m-driven ‘draulic 
Wanted, Diesel or Semi-Diesel LOCOMOTIVE, Bt. gauge, eyls., Ofin. dia, x | Hor Sale, >, 60/60 | Tons New Steel yea ie eae tee ae a u 
A A BUCIERS, now or Soe DY i ee Stren, ote wheels use b+, y= tish hog *. . ae Ding a in. Jobs 5ft. Zin. diameter, n. long, 
i pt irmhiel | ay reasonable is 30 whieh. ©] TIP AWAGOR 8, 4ft. 8hin. gage, side and end | Price £1¢ 10s. ton an rails, Kid ermine Bvans SINKING PU Bia. steam, Tn. pam), 12 
pe Ry ry eee 60, to'70 Tons OLD. RAILWAY SLEEPERS. or Sale. 100 BHP wes Tangye WORN SEEING, POMP, 3000 serie & 
AL CUTTER offrey ll, ; aie a tea louble: Pgs. 
Wanted Immediately, Overhead Shortrall, — Heading. aces, ; lo oer | Xs, pean? No, 51,696, “ZA” type, complete with | may ye e HORLZSREAL Durie PUMP, 10in. cyii,. 
TRAVELLING CRANE, new or second-hand, in am, lt in excellent condition. OSSLEY GAS ENGINE, No. 54,017, “X E” 1% 
condition ; It one of peo tons; bpen between ralla, about San MOTOR-DRIVEN "FA FAR, by ,Waddel Ld, A.C. gauipeke ‘eidh Suction Pian Severs Mg re JOHN FRED. WAKE, D ARLINGTON, 
Oe 


ly, EDWARD WOOD ea .y Li 
Salford. Manchester. 


Wanted, Large Gas Producer 


for Wood me awe 1634, Sell’s cing 
Offices, Fleet-street, London, E.C 752 F 


\ anted, New or ~ Basted hand 


mathe SHIPYARD Pie for | mg an tg = 
‘un: ng and hearing mes, jute 

hte: Slack Rolls, Beam ena, r—w_ -& Pinte age 
Planing M — 
where to be 
Engineer ” Offi ie 


Wee One 10-Ton Steam 


LOCOMOTIVE CRANE, with jib 30ft. long. Also one 
patente «| Coupled Saddle-tank Locomotive for 4ft. 8in. 
eyli tinder about a dia. x 18in. stroke,—Ad 
“ime Engineer ” Office 675 F 


anted, Strong Lathe, 1Lzin. 


centres, te take 8ft. betweén centres and to = ~~ 
tools.—Address. 682, “The Engineer” Office. 
SAL 


anted, Time Register, 
and — pricé.—Box T.R., oerinhy Agency. Ltd., 100, rT 


make; must be in g order, 
street, E. 


\ ao to Purchase at Once, 


One ¥ACUEM or AIR P PUMP, preferably of acde 
st 


td., Ocean Ironworks, 
P385 Pr 








ling Mach: 
H lowest ayes » aerem: 741 es Tho 














, tWo or three throw, not less than 
fal particulars and price "to ABRAM LYLE Te aud BOs SONS, 
tow Wharf, Victoria Docks, E. 





Wanted, 1125 K.W. sahais 


ALTERNATOR, 376 r.p.m., 500 volts, 50 periods, com- 
plete gf got rite or without” ‘exciter. I? eitbout oe 


excited v0 t D.C, su bine o exger’ Ay toy 
Machine es al the two we, aad i ida pombe 
9 we 


with two half couplings, one wm ye ng ty ol the s 
1 aaring Ube, 2° be be exciien 180 B.H = “ee =< 
to exci Tron volt. a 
rote BS eae , COM ee la’ py, $00 
motor, if Fosuble 2 ohne two coup! one on either end of 
the shaft. If possible, illustration a em and full 
eae: as to how long the machine has non: 
as te its scabtiens datos "ne 
pad Office. 


Wanted, 24ft. by 7ft. le 


100 1b, to Tb. ; also 22 bi ae Dal 
neafest.—A. ERS woos, 3, Queen-street, E.C. 


Wanted, 30. to 40 N. H. Pp. Port. 


fo ore ENGINE._ Must be in 
for impodiat te délivery. 3 eae “AMS 4 an 


Victoria-street, London, E. 
Contractors. Tip Wagons, Wanted |‘ 
yards, "att. gs AEE, 


£, —— Ly BUY about %, 3 or 
TRACK, se Ibs. F.B. fianged 
abe “The y dy Office. 


Locomotive Required for Govern- 


MENT Factory ; 4ft. 8410. gauge, 10in. to 12in. nder, 
< 4 to exceed 23 tons.—Address, 
The Engineer ” Office. 688 F 














oh coupled wheels ; we 
ing full particu! 


Le Steam Crane uired, 
eet en lto3tons. Must be in first-class condition.— 
RES EeOieaee. North Works, Austin Motor Co., +e. 
Loapnaten Birmingham. 


Steel, Gantry Wanted.—Gantry, 

er BUILDING i GANTRY, up to 200ft. long, 

WANTED, sicei gree suitable for 10-ton overhead tra 

a cranes.—Ful price to JOHN M. HEN. 
BSON and CO., Pring’s Works, aberdeen. P39 F 


fPravelling Steam or Electric 


CRANE WANTED, 5-ton n capacity, together with GRAB 
for lifting one ton load of coal. jculars of price, &., 
te CORPURATION ELE‘ TRICITY WORKS, Futham. 74 r 


ir Compressors. 
SALE, One Belt-driven “Ingersoll” 














FOR Imperial 
pe AIR COMPRESSOR, capacity 2637 cubic feet, air pressure 


One sition “ Ingersoll” AIR COMPRESSOR, capacity 


285 cubi 
rsoll” a ae carte geared for motor 
drive, capacity 177 cubic 
One Steel AIR RECEIVE ER, 8ft. 
RIDDEL and CO., 40, St. end ia, , Gtaagoe. 7% @ 


attery of Four Babcock and 

WILCUX BOILERS, double drum type, each capable 
Evaporating 9000 lb. water hour at 160 1b working pressure. 

For immediate igciatads —Apply, HARRY H. GARDAM and 


CO , Ltd., Staines. 
entrif ‘ugal Water 


Pump, 
ye | new, ——_ Boving and Co. 
Suitable for belt 3 rope drive ; 3500 galls. per min. — 


Address, 475, Beginner Office, 33, - EE W. NC. 


(Jrane ( (Hand Power) for Sale ; 


25ft rise and fall Jib, a g Gear, &c., for about_10 tons, 
by Herbert Morris and td.—Apply, 49, Orkney- 
street, Battersea, S.W. P400 c 


Fiectric Plant. 


FOR SALE, superior “Balancer” GENERATING 
SET, comprising Belliss os oe to tro Shunt Wotind 
Dynamon, each giving 200 ampéres at 250/300 volts, 450 r.p.m. 
One 45 K.W. EL RIC LIGHT ING SET, comprising 
H.P. Vertical Engine coupled direct to Siemens Dynamo, 205, 
ampéres, 220 volts, 475/500 r.p.m. 
One 230) H.P. Wiilans’ Tripie-expansion ae speed ENGINE 
with extended sole-piate for carrying dynamo 
One Sturtevant FAN, 7in. outiet, coupled to motor, 400 
volts. 
i 5 B.ELP. Lister MOTOR, 65 volts, 68 amet 
RIDDELL and CO., 40, St. Enoch-square, Glasgow. 736 « 


Fr Hire, Pumps and Well- 
en en Ae for = pee fy Det Wells, &., 2in. 
RICHARDS 2° pper Ground 
ay 4 8s. +7 Telephone No. are 22 ¢ 
Fer Immediate Delivery, One 
PAIR of Second-hand MILL ENGINES. Cylinders 
32in. diameter by 4ft. 6in. stroke, condensing in perfect 
condition ; also FLY-WHEEL, 16ft. diameter, and Two large 


HELICAL GEAR WHEELS.—For price and further a 
lars address 692, ‘The Engineer ” Office. 692 6 


Fors Sale, Blowers—7 in., 5in., and 


oiling i, bn 
alleys ; for fmimediate DE POSAL. KING Gand ‘00. 
Bea. , Enginee’ 1703 @ 























PARSON’S STEAM 1 TURBINE oe ALTERNA- 
TOR, 3500 K.W., 1200 r. b. to sq. in., alternator 
field- 7 Cpe, 8 and anita e ak, 6000 volt maxi- 

mum 

350 K.W. "ALTERNATOR, three-phase, 50 cycles, 
550 volts, by B.T.H. Co., driven b: ag P. Cro con 

— | Baglnes b b Barclay, 26in. — 


ee 
TWO WESTINGHOUSE MOTOR ‘GENERATE: 
ING SETS, 300 H.P. Motoms, & hase, 
i Generators tye » D. 
h’set on separate sol 
ONE1 125 K.W. SET, Rosece by Belliss, Dynamo 


for 220/240 volts, continuous current. 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
&AT MILBURN HOUSE, NEWCASTLE ON-TYNE. 
; 867 Newcastle. 


Tel: 44 Wakefield 
Tel. Add. : “ Engineer. Wakefield.” 2017 a 


ae Sale, ressor, 1000 to 
1500 cubic feet, Co ie nder by 4f 4ft. stroke, wo worked by 


pret a Holman, foioedinte delivery.—A. A ONDER. 
WOOD, 3, Queen-street, 


or Sale, Derrick, 10 Ton 


ae aa Lattice ao Jib, now er r on Shee 
gauge, er or se} = y 
5D, x Gute eee, Ee or 760 ¢ 


or Sale, Electric 3-Ton Crane, 


by Smith, ot Rodley, 4ft. 8sin. gauge.—A. UNDER- 
WOOD, 3, Queen-street, EC & ers 761 


For Sale, nego Photo Electric 


COPIER, Cost £42. it. cond. 
Offers wanted.—Address, psa The ‘Engineer Office. P3886 


For Sale, One Belliss Engine, 
Jobe tie. cylinders, with 70 K.W. single phase, 50 


et Rs 2200 a alternator.—THOMAS JOHNSON, ee 


Sale, One Powerful Lathe 


or 
Fo sort Sona ean and Hunter, triple , 28in. centres ; 
yo RS swing 40in. over le and 12ft. in gap, 
ings brn 


, 40-cyeles, 480-500 
* compound wound. 














e 











bs SLOTTING MACHINE, 2in. stroke, 
“One SLOTTING MACHINE, by Harvey, llin. stroke. 
x. NE, I6in. stroke. 


One Powerful SHAPING MA 
RIDDEL and CO., 40, St. Enoch-square, 2, Glasgow. 
Sale, One 10in. Invincible 


Fer, 
W-LIFT 


737 6 





ey com its oh Suction Plan 
one gry by Marshalls, 14ft. by 3ft. din. dia., 


about 
120 rear Bol, tar 4ft. dit., for 80 Ib. 
VERTICAL uy BOILER, 7ft. 6in. 


oe 
"STEAM PUMP, 7in. steam cyl. by 7in. 


E high by 


water cyl., 12in. stroke. 
BELT-DRIVEN TWO- sEaow GEAR RAM PUMP, 4in. 
dia. by*6in. stroke, heavy pattert 
5-TON STEAM WAGON r. by Ww allisand Steevens, No. 7281, 
new 1912, > press' 
ANLEY ENGINEERING CO., Bath. 7044 o 


Fer Sale, 120 Tons Steel Bars, 


British saul. §-6ft. x pe. and 2in. x gin. £14 10s. ton. 
—KINGS, Garston, Liverpool. 732 6 


ydraulic Riveter, 100 Tons 


capacity, 8ft. gap, in wo king order. Also PUMPS 
suitable for above. —Apply, DAVIES and METCALF yO 


miley. 
Stuart and Co., Ltd., 


err, 
have at their California Works, Stoke-on-Trent, thé 
Piceis, F SECOND-HAND MOTORS and DYNAMOS for 
One 15 Ht P. . Motor, 220 volts D.C., 700 revs., by Crompton and 
Oo., Ltd., Chélmsford, 
One 3 H.P. Motor, 220 volts D.C., 650 revs., by Crompton and 
Co., Ltd., Chelmsford. 
One 15 H.P. Motor, 220 volts D.C., 
Westinghouse Co., Manchester. 
e above are complete with controllers and resistances, 
euibabie for 5-ton crane. 
One Dynamo, D.C., 120 amps., 100 volts, 1000 revs., by Davies 
and Co., Derby. 
One Dynamo, D.C., 45 amps., 100 volts, 1260 revs., by Parker 
and Co., W. olverhampton. 676 « 


Machine Tools. 


FOR SALE, one 12in. stroke SHAPING MACHINE 
~. sony ag 
e 6ft. Plate Edge PLANING MACHINE, by Craig and 


One SLOTTING MACHINE, llin. stroke. 
Two Vertical ei MACHINES, 2in spindles. 
One No. 2a Roots’ BLOWER. 

RIDDEL and ©O., 40, St. Enoch-square, Glasgow. 


MACHINE TOOLS FOR SALE. 


Six 6jin. x 6ft. Bed S.S. and S.C. LATHES. Delivery 


Six Plain MILLING MACHINES, tables 34in. x 10in. and 
“atx Special Hise peed SHELL LATHE, tin. A 
ia 8 
vith a ough Tg wna “Dell 4th only, 
ormer ni and endi au = iver. 0 
from stock and Two er te y 
et THREAD MILLING MACHINES, for all operations 
wee 


Delivery Two 
ee ain. x Sft. Ga; pen eee Seeeene Ge. and 8'c. 


very to Four 
mpeg TNIVERS AL MILLING MACHINE. 
Table 46in. x l3in. ; automatic feeds in all directions ; nine 
spindle speeds. Delivery eight weeks from date of Ministry of 
Te sanction 
Two Dozen 12in. Double-ended GRINDERS, F. and L. 











series wound, by British 





734 a 





GAL PUMP, fitted with cast 
deers Soe Tet ad and loose pulleys 3 Jin. x 10in., | LATHES. 
=| fon bed plate; inner an 7 aaee $e - ae. jal Hea 
iron bed-plate ; perininnce against a 
head roms ok with 1 BaP. a at m. to 60ft. 
with 51 B. he r. p.m. Bm doa | sed, vempornily for for tenet few 
months ; condition as good as 
neer ” Office. ne Pulleys, in stock. 





or onmale or Hire, Blectric 


roms ta wet to 300 21P, ; PORTABLE 
Bigines rom £ 4 P.3 ar. ——— a 
terms, immediate manta of ovary comet and some: 
Queen Vi London. E.C. Tel: City 3938. 





ee Sale, Powerful Horizontal 


rg Smee ov and TAPPING MACHINE, by 
tone ; spindle Sin. Ty Bin. 
surface of 8ft. x 6ft. 
ee 5 ag fe aa tershaft. 
RIDDEL and Go. St. Enoch-square, Glasgow. 738a 


For Sale, Powerful 10-Ton Hand 


4 — CRANE, 40ft. jib, all complete and in ex- 
cellen' 
RIDDEL and CO., 40, St. Enoeh-square, Glasgow. 7396 


For Sale, Sturtevant 90 Steel |: 








Plate Full HOUSING FAN, de! aod bye a 
minute. Complete with 5 Vertical d 
cots ngine, drawth: - cg “suitable, ps 
timber drying 01 owe. ey oe +> to 
Gen gE Iron TANK, 7ft. x ft. with poi iron cover 


each en lons 
FIELDING ING Sud ms Spaci irp, Gloucester. 


For Sale, Supérior 5-Ton Electric 


ae pn nae pacha RY CRANE, about 17ft. 6in. radius, 
nui 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 733 ¢ 


For Sale, Theodolites, 


625 & 











DRAWING IN! SECOND-HAND. 
CCM ee 
For Sale, ve si 
DRAWING SONS Se High a 
ChARVopposite Grays innreedh.” 9905, 
Fer “Sale, Time Recorder Booed 
for 150 hands, as 


offers 7=-Box 850, Smith's v Aghoor, t Lita., Hoo, Fleets 


or Sale, Two Galloway Boilers, 
} 6. 6in., insured 80 Ibs. ee. Address, 
F. scoTt ‘'L ES, 22, York-road, ae ce P3% 6 


or Sale, Two “Economic 
a— gg ray 8ft. by 14ft., “Also “ons Peache’ insured for 


pressure. he Three-cran Kk 
POUND OENGINE, coupled to a Siemens DYNAMO 
pa gh ees 


250 volts, shunt wound,—BLECTRICITY 
ORKS, Windsor. 


Fer Sale, Two “Horizontal 


HYDRAULIC "PUMPS, 30 = square inch, lin. 
pene 6in. stroke, ¢in. shaft, ate. a leys, gun-metal barrels 
and necks. 

One 150 B.H.P. GAS ENGINE, 22in. cylinder, 32in. stroke, 
honing arrangement, magneto ignition. Makers, Bates, of 


Den 

one o 2 B.H.P. GAS ENGINE, 9in. cylinder, 18in. stroke. 
Makers, Bates, of Denton. 

One GAS SUCTION PLANT, to suit above, 7ft. deep x 


4ft. 6in. 

Two RECEIVERS, 10ft. x 3ft. 

One PURIFIER, 3ft. 10in. x St. 

All equal to new, TO BE CLEARED CHEAP. 

600ft. CAST IRON PIPSS, 3in. bore, with Butt Expansion 
Joiiits ahd Bolts compléte. 

THOS. OXLEY, LTD., 
Shiloh Works, 


effie 
Telegrams : “‘ Ironical Sheffield.” Tele.: 4630 (3 lines). 7lle 








” 








or Sale, “Boiler, 28 X 7, Lanca- 

SHIRE, reinsure 150 ». sayy aiso self-contained 
COMPOUND ENGIN 13 x 23 x 24, by Davey-Pax: Im 

mediate delivery.—A. Ua <DERWOOD, 3 Queen-st., EC. 757 c 


or Sale, C.I Steam Pi 


ut 8S test, with four bends, flanged ends, 
diameter, ‘about jin. thick.—HILL and SMITH, ita canes 


For Sale, Compressor, 750 Cubic 


ft. straight line, 18in. steam cylinder, 18in. air, Win. 
stroke, by Holman. Immediate delivery—A. UNDERWOOD, 
3, Queen-street, E.C. 758 ¢ 








Fer. Sale, Two 125 B.H.P. 
s qerons. (continuous carent bi pprcrat r.p.m., 
‘one ative sft. 9in. Ley 6 rope te beat and 
re - > 

roe paly h GLEY zs SONS, Pia etherton_ Iron: 
works, budies 


or Sale, Winding Engine, 14in. 
(aT ders, o stroke, 6ft. drum. Ge wide, and capgies. _ 
A. UNDERWOOD, 3, Queen-street, E. 


or Sale, 126 KW. Steam 











GENERATING SET, 220 volts, S-pole, by Mather aud 
le e 


\ Platt.—A, UNDERWOOD, 3, Queen-street, 





of Parkinson’s Perfect VICES, new, in stock, Sin. 


to bin. jaws. 
Full ‘ra YALE ,BLOCKS, HANGERS, COUPLINGS, 
and SHAFTINGS, t 


Also 8CROLL hy INDEPENDENT CHUCKS. 
Two 2tin. SJaw HORTON CHUCKS, one with Reversible 


Jaws. 
VERTICAL ATTACHMENTS suitable for the Denbigh 
Type Milling Machine, delivery from stock. 
MARTIN BROTHERS, 
Machine Tool Engineers, 
3% and 3, BRIDGE-STREET, MANCHESTER. 
Tel. : City 3952. Telegraphic: Pedestal N8l « 


Machine Tools for Sale :— 


ble geared RADIAL | DRILLING MACHINE, by 

ere. 7ft. Pye re self-acting and hand-feed. 

Double sues Vi NG na BORING LATHE, 24in. centre 
p to admit 6ft. diameter, left. bed, self-act. 


“aCKEW rehend ms 
iekw SuntiNa LAT He to Hi Inconpii straight bed 
9ft. long, 15in. ze (genet Bh incompl 
RCE W-CUTTIN ‘G ATHE. i llin. centre 
oe to 18in.), 4-jaw chuck, Lg psn ¥, wheels and 


DITTO, 


ntershaft 
ORILLING and pease MACHINE, by Crayen Bros., 
34in. balanced a it 5ft. dia., 1lin. cohumn, cones and 


countersha: 
HORIZONTAL PLANING MACHINE, to plane 6ft. x 
18in, x ay 10ft. bed, gear wheels and pulleys complete, 
bout 2 Tons Carbon Steel LATHE LS, assorted sizes 
from lin. to 2in. square, 6in. to 18in. long. 
PUGSLEY and CO., 683 c 
“ Pugsley, Bristol.” Bathurst Wharf, Bristol. 


ew Creosoted Sleepers. — 
Prompt delivery 100-5000 lots of selected CREOSOTED 
SLE! = in sizes 9ft. x 10in. x Sin., 9ft. x 9in. x 4iu., 

and n. X 4in. State quantity required.—Audress, 
1708, ~ The Engineer ” Office. *v 1704 6 


FOR SALF. 
ne Waddle Type Sinking Fan, 


PELL ed to 25 h.p. motor, 650 volts a.c 
Bae a FAN, single inlet, 15ft. dia., 100,000 





"8in. centre, 8ft. straight bed, change wheels (no 











sMRdCCO FAX, oa capacity ‘about 43,000 cub. ft. 
Re . TONGBOTHAM AND CO., LTD., 
WAKEFIELD. 67 6 
FUR SALE. 


Pair. of 20in. a Hori. Winding 


ENGINES, — va) ov by Robey and Co. 


CROSS-LOMP. LISS COND. ENGINE, by 
Ruston Proctor, with 2 Bin. oo Sin. cyls., 42in. stroke. 
TAN HORL CORLISS COND. ENGINE, by 
Yates and Thom, 16in. and 2 25in. cyls., 3ft. 6in. stroke. 
160 K.W. GENERATI SET, consisting of Vert. Comp. 
Tense, —* coupled a: three- -phase Alternator, 56) volts, 
we i 


RM Ww. GENERATING’ SET, Two-crank Bigh. pmene 
Pgs, direct coupled to Generacor, 500 volts, 500 re 
GENERATING SET, by Mirrlees, Watson and 


Maryan Co., direct soups to Compound-wound Dynamo, 


230 volts, 2 a 620 re 
lSin, Trebl eared 8 RFACE, SLIDING, and SCREW- 
CUTTING LA Ey on Sete 6in, bed, by Hulse and Co. 
COMP. SM 23 a we Byers ax UMP, 8in. and 12in. 
1D. 
srORe den, wate ei, DUPLEX KUMP, 18in. x 84in. x 
10in., with 6in. suction, 5in. delivery. 
PULSOMETERS Nos. 10, 9, 8, 74, 5, 4, 3, and 2. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
HOS. W. WARD, LTD., ALBION WORKS 
Tel. : “‘ Forward, Sheffield.” Spl.4101 SHEFFIELD. 


R H. Léngbotham and Co., Ld., 
le WAKEFIELD. 
HAVE FOR SALE: 


MORTAR MILL, under-driven; 6ft. dia. pan, 
7in. cyls. dia. by 12in. etro 
ai 





engine, ke. 
Thiee 12ft. HEADGEAR PULLEYS, 
shafts and pedestals. 


eady for Immediate Delivery :— 


i working New uname BOILER, 30ft. by 7ft., for 
wi 
Now La CASHIRE BOILERS, each 24ft. by 6ft. 6in., 
for 150 Ib. a pressuri 
Prices «and full vtiesdam froth TINKERS, Ltd., png 
makers, Hyde, Manchester. 








STEAM eee | 


12- 7 whe perernny crane type, NAVVY, . 8$in. and 


gauges, modern first-class machine eu 

10-Ton Wilson, crane type, STEAM NAVVY; % 
condition . £95) 

10 H.P. Ruston-Proctor STEAM NAVVY. moe type gr 
10-Ton Whittaker, crane type, STEAM ° Vvy, % 


excellent machine .. 


JOHN FRED. WAKE, DARLINGTON, 


717 6 


STEAM ENGINES. — 


Moderns Horizontal CROSS-COMPOUND ENGINE 
yy Hayward, Tyler; cylinders 16in. and 26in. by 
in. stroke, complete with governor =e fly-whee!; 
condition £0 
Horizontal single cylinder ENGINE, by Hick- 
parreares, cylinder 18in. diameter, 36in. strok: 
Cor! Ive £275 
Horizontal single cylinder ENGINE, by Midlani i 
ilway Co., cylinder 18in. onsgregee in. strok« 
heavy y-wheel 


JOHN FRED. WAKE, DARL ING’ 1ON. 


ELECTRIC PLANT. | 


Two very fine TURBO-ALTERNATORS, 700 K.W 
on pao Rael lication 
K.W, k, by G.E.C., 500 volts 


7m NG ior L 
Two8d 75 K. Ww. toupled GENERATORS, by Armstrong 
.C.. compound wound £30 


Whitwort ts, 
ae og od ENGINE and GENEKATUR on one bed 
late, by Khem aryl = » B E.W., six-pole 


* a we 
K.W. BRATING SETS, high-speed 
Alley and McLellan engines, cou ed be +1 
ie our pole, shunt-wound, volts, & 
Two H.P. Phwnix MOTORS, four oan ie 
ound, 220 volts, D.O., 900 Fr. p-m., complet< 
canons and slide rails +» @ach £8 


JOHN FRED. WAKE, DARLING ON. 


STEAM CRANES. _ 


60-Ton STATIONARY STEAM CRANE, steel jib, 70ft 


long, fine condition 
is ante Travelling | DI DERRICK ‘CRANE, by 


; steel jib be 
§Ton rool DERRICK “CHANE, by Butters _: 


JOHN FRED. WAKE, DARLIN 


ELECTRIC LOCO. 
AND OVERHEAD CRANES, 


5-Ton Electric LUCO. CRANE, if Grafton ; Mft. steel 
jib, 40 H.P. motor, 525 volts, D.C. £70 

+-To: eal axe Loco. CRANE, by Smith ; 23ft. 
£525 


2-Ton E Biestric LOCO. CRANE, by Isles ; steel jib . £35 
10-Ton Overhead Klectric CRANE; 3 motors £425 
§-Ton Overhead Electric CRANK, 1 motor, 40ft. span £30 


JOHN FRED. WAKE, DARLINGT ‘ON. 


7216 


STEEL MINING TUBS, &c 


3ft. yo¥ ure UBS 
Six Sie aa 1 TIP WAGONS, steel tops, “: 
each £18 


oo hts gauge SIDE, TIP WAGONS, ‘entirely new, hard- 
JOHN FRED. WAKE, D ARLING TON. 


SEMI-PORTABLE AND 
PORTABLE ENGINES. 


portable 








W price 





£210 
iTON. 


7200 











50 N.H.P. ~2 vound Unde rtype 
ENGIN Robey, H.P. gitar 1 te LP 
cylinder y trons 24in., 140 lbs. w.p., very fine 
— : + = £725 
wad H.P. Semi-portable ENGINES, by Robey, 
1 Lv + 4 sty ss by £17 
10H.P. Marshall Portable ENGINE, single-cylinder, 45 
£1 


8 mP, ‘Portable ENGINE, by Ruston- -Proctor, 100 Ths. 
JOHN FRED. WAKE, DARLINGTON 


HAULING | ; 
OR WINDING ENGINES. 


Pair very fine HAULING or WINDING ENGINES, 
by dh e = ka 16in. cylinders, with Corliss 





valves, almos' 
Pair l6in. linder, 4 link 1 reversing ENGINES, suitable 


Pair of ‘an Nur N HS, teversing, by Marshalls, suit- 
able for ‘hauling or winding 
J OHN FRED. W. AKE, DARLIN GTON. 


724 a 


STEAM WINCHES, &c. 


Siz a WINCHES, 7in. “fiaten, in first- _——, 
conditio 

Two Horizontal WINDLAS&BS, 6in. cylinders . each £5 

One Harfield Patent STEAM WIN DL SS, 9in. cylinders £100 


JOHN FRED. WAKE, DARLINGTON. 
Self - contained Steam - ives 


Sire ale Poaine, Olina PLANT for SALE 
Edwards t r Pumps, Cylindtical Condenser (450 _3 ft.), 
com plete wih mh Centrifugal Pump and Oil Separator. Displaced 
by plan on? seeh in Midlands.—Address 729, 

The Bingiheor 729 «i 


Shi ‘ipyard Plant 


SALE, idviven. Set PLATE BENDING ROLLS, 
12ft. 6in. long, ——_ 





Pm) 











One Powerful emt ve KEEL PLAIE 
BENDING MACHIN: raul 18ft. long x 16in, diameter. 
RIDDEL and CO., St. Enoch-square, Glasgow. 40a 
Toler ( 9), Channel — Iron, 
ng ne vig 4in. between flanges, and 4TURN 
tly £160—for quick sale £50—at Acton 





ABLES, rece’ 
Vale. —SABEY. Pathan. lace, South Kensington. P405 « 
D«ty Cleaning Materials.—We 


are open to 
PURCHASE — QUANTITIES 


DIRTY CLEANING MATERIALS, 
such as 
SPONGE CLOTHS AND WIPERS. 


Write: 
HILL, enrene 62> ~ Hd rnc een LTD., 


517 1 





—— et 
o Inventors and Others. —Well 
established Engineering Firm_ is 4 
MANUFACTURE and i = market UUIGK-SELLIN(: 
pune for everyday use.—Write, giving partseniane in conti 
B.T., care of King’s Patent z geney, Ltd., 165, Quee 

4 Victoriestroet, E.C. 4. 7101 








a7 
GTON 
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i £119 
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£35 


£15 


£14 
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ia good deal of apparatus, the supply and erection of | 
| which, considering the requirements of the situation, | the figure the scrubbers are numbered 14, 9, and 4, 


BENZOL RECOVERY AT GASWORKS. 


HE war has made short work of many established 
principles. Every branch of industry has undergone 
its upheavals; but few, probably, have witnessed 
such an overthrow of generally accepted practices 
as has been the case during the past two years with 
the gas industry. 
after the commencement of hostilities that the 
indispensability of the high-explosive — shell 
appreciated, and gas engineers themselves were 
almost entirely ignorant of the assistance they were 
in @ position to render as regards the supply of 
essential ingredients for its manufacture. It is 
scareely necessary to mention that to-day the country 
is dependent upon the gasworks and coke-oven 
establishments for the entire output of benzene and 
toluene, the former being the parent substance of 
* Lyddite,” and the latter forming the basis of the 
now celebrated high-explosive trinitrotoluene (T.N.T.). 

The importance of the light hydrocarbon oils 
obtained from the carbonisation of coal, and the part 
they play in the provision of explosives and other 
commodities, may best be illustrated by the following 
diagram :— 


Light oils 
| 


Xyrene 


Benzene 


Toluene 


| | | | | 
Nitro- Synthetic Tolnidine | T.N.T.  Saccharin . 
Explosives 


benzene phenol 
Anilne Picrie acid Benz ic acid 
! (** Lyddite”) Oil of a'monds 
Dyes & Dyes & drugs 
drugs 


Prior to the war the quantity of benzene and 
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toluene, with their derivatives, recovered from the 
coal carbonised on gasworks was restricted to that 
portion of these hydrocarbons which was obtained 
from the tar. By far the greatest amount of these 
substances, however, remained in the lighting gas, 
which on’ an average contained about 1 per cent. by 
volume of aromatic hydrocarbons. Consequently, 
some of the most valuable by-products resulting from 
coal distillation were sent forward to the consumers’ 
appliances, and enhanced the quality of the gas to 
an extent hopelessly out of proportion to the value 
of the substances if isolated and recovered in the 
pure state. The exigencies of the situation, coupled 
with the fact that the stocks of toluene in the country 
in the early stages of the war were of a trifling order, 
demanded that instant measures should be taken 
towards the recovery both of this product and its 
homologue benzol from the gas, with the result 
that temporary schemes were introduced with the 
least possible delay. 

For some years many of the more important coke- 
oven works have made a practice of “‘ stripping” 
their gas of its benzol and toluol, by merely subjecting 
the gas to washing with a medium which absorbs 
these hydrocarbons, but which has no effect whatever 
upon the remaining constituents. The method 
consists in bringing the gas into thorough contact 
with a green oil, or creosote, such as is obtained 
from the fractionation of ordinary coal tar, when the 
benzene and toluene are washed out, and may be 
distilled off from the wash-oil at a moderately low 
temperature. Such a process, however, requires 


It was not until some months | 


was | 


| 


vessels if the most effective results are desired. In 


would have given rise to considerable delay so far as | and each is fitted with a special oil-distributing 


the gasworks were concerned. Fortunately, it was | vessel, designed to record the quantity of oil passing. 


found that ordinary gas tar could be employed as| The wash-oil is circulated in contra-flow to the 


a washing agent, although its capabilities as a 
stripping medium are considerably inferior to those 
of creosote. But the chief merit of the tar-washing | 


gases. For instance, the pump (1) draws fresh oil 
from the tank (3) by way of the suction pipe (2), and 
delivers the oil into the scrubber (4). The fresh oil 


system—now commonly known as the ‘“‘ C ’’ process— is, therefore, brought into contact with the coal 


rested upon the fact that existing apparatus as com- 
monly used on gasworks might be employed ; hence 
it was possible to commence recovery almost imme- 
diately. 

The following figures, comparing the quantities 
of benzene and toluene originally recovered from the 
distillation of tar, and the addition which has resulted 
from the “stripping” of the gas, are particularly 
instructive, and serve as a useful illustration of the 
possibilities which the modern process of creosote 
washing opens up before gasworks :— 





Benzene. Toluene. 


gas already washed in the vessels (9) and (14). This 
procedure enables, if necessary, almost the last 
traces of benzol to be extracted. The oil as it flows 


| from serubber (4) is, accordingly, partly saturated 


with benzol, and flows vid pipe (5) to the tank (6). 
From this tank it is withdrawn by a pump (8), and 
passing through the suction pipe (7) it is distributed 
at the top of the centre scrubber (9). The oil, 
having taken up a further quantity of aromatic 
hydrocarbons from the gas, flows from the base of 
the scrubber to tank (11). This oil is once more 
employed in the first scrubber (14) of the series, 


Pounds per ton of coal | where it comes in contact with the gas containing 


carbonised. 


Originally recovered from tar Oca vo OAM 
Recovered by tar-washing process .. 1.5 .. .. 0.75 
iG 3. ~.s 2. 


Recovered by creosote “‘ stripping ” 


The above figures for creosote washing do not 


| 


| which is pumped through the delivery (19) to the 


| the full content of the benzene, &c., and finally flows 
) |in a saturated condition to the storage tank (16). 


| 


The crude spirit is now extracted from the wash-oil 


upper portion of the condenser. This condenser 


represent the maximum recovery which could be | is divided into two sections and operates on the lines 


effected, but are indicative of normal results, which | 


should be obtained without seriously affecting the 
quality of the gas after treatment. 


| 


If extreme lengths | leaving the still. 


of a heat interchanger, so that the cold saturated oil 
is raised in temperature by the hot benzol vapours 
Leaving the condenser, the oil 


are gone to, it is possible to recover, not 13} Ib. of | then passes to a final heater (24), consisting of two 


benzene and toluene, as shown above, but no less 


| 
| 


separate cylinders, placed one within the other, and 


than 20 lb., or about 2} gallons of spirit, containing | each of which is provided with a steam coil. The 


approximately 70 per cent. of benzene, 10 to 25 per 
cent. of toluene, and 1 per cent. of xylene. Were 


the whole of the gas from the gasworks of the United 
Kingdom completely extracted, there would be a 
yield of benzene products approaching 40 million 





Fig. —TYPICAL GAS WORKS OIL WASHING PLANT 


gallons per annum, whereas coke-oven establish- 
ments would account for another 60 million gallons. 
Accordingly, if when the requirements of the country 
for war purposes come to an end, this amount of 
spirit could be diverted for use in the petrol engine, 
it would substantially diminish our dependence upon 
imported petrol, the annual consumption of which 
in normal times is between 130,000,000 and 150,000,000 
gallons. 
FEATURES OF THE PLANT. 

The majority of gasworks of any pretension have 
now had ample time for obtaining and erecting oil- 
washing plant in lieu of the temporary tar-washing 





system. In many instances there have been praise- 
worthy endeavours to construct the apparatus from 
oddments, very often reclaimed from the scrap heap, 
with the result that the difficulty experienced in 
obtaining new material has been surmounted with 
a considerable saving in time. Many of these 
“home-made” plants are now carrying out their 
duties with complete success, and the whole system 
is profiting from the results of two years’ experience. 
Although there are now many different forms of 
plant, the principles upon which they operate are 
more or less similar, the difference in design being 
usually a matter of detail. 

In Fig. 1 is shown the usual form of apparatus. 
The coal gas, after passing through the wet purifica- 
tion plant, in which the ammonia is extracted from 





it, enters a single scrubber packed with wooden 
boards, or preferably passes through a series of such 


heater raises the temperature of the oil to about 
130 deg. Cent., and it then flows to the column still 
(31). In this still a steam spray meets the descending 
oil, and expels the benzene hydrocarbons, the vapours 
of the latter passing away by the take-off (32) to the 





upper section (21) of the condenser. In this section 
of the condenser the high-boiling products, such as 
portions of the wash-oil and naphthalene, may be 
eliminated, while condensation continues in the 
intermediate section (20). In the same section, as 
before explained, the cooling medium is the saturated 
wash-oil pumped from tank (16). Condensation is 
completed in the bottom compartment (33), in which 
|} any condensed water is separated out, the crude 
benzol running into the tank (35), where it is stored. 
The hot oil, which has been deprived of its benzol, 
&c., in the still runs away from that vessel by way 
of a seal (37), and, after having passed through a 
series of coolers, it is returned to the suction tank (3) 
for further treatment of the gas. 

So far as the general run of gasworks is concerned, 
the operation of benzol recovery ceases here, and 
| the crude spirit as obtained by distillation is disposed 
of to those works where facilities exist for its frac- 
tionation and rectification. Under normal conditions 
the quantity of this crude spirit obtained varies 
between 3 and 34 gallons per ton of coal carbonised ; 
but, in addition to benzol and its homologues, it 
contains some considerable quantity of naphthas and 
some naphthalene. The proportion of benzol will 
amount to from 40 to 50 per cent., with a toluol 
content of about 15 per cent., the remainder being 
accounted for as explained above. The quantity 
of wash-oil—as before stated, creosote is preferably 
employed, but many works are also making use of 
| anthracene oil—necessary for complete “ stripping ” 
approximates to 60 gallons per ton of coal used. At 
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the present time it is, however, the exception rather 
than the rule to carry the process of extraction 
to such lengths, so that an average circulation of 


40 gallons per ton is more commonly found. The 6 candles; but the effect on calorific power, which | 
presence of water in the wash-oil is strongly to be | in the light of modern applications of gas is the only | 
| way of adjusting the needle valves controlling the feed, 


avoided, for, as the percentage increases, so is there 
#% proportionate loss in efficiency. It is generally 
stipulated that the water content should not exceed 
1 per cent. 
FRACTIONATION PLANT. 

One form of plant for the fractionation of benzol 
is shown in Fig. 2. The crude spirit as obtained 
from the wash-oil is drawn from the storage tank (1) 


by a pump (2), and is forced through a delivery | 


tube into the still (3). The still is fitted with duplicate 
heating coils, and a direct steam spray, special valves 
being introduced, so that extremely fine regulation 
of temperature is rendered possible. The vapours 
from the still pass through a fractionating column (8), 


which is composed of a number of trays in which | 


the condensable portions of the vapour are held up, 
these finally overflowing and passing back to the 
still for re-distillation. Thus the hot vapours, 
which consist of a mixture of light and heavy com- 
pounds, are washed with the liquid remaining on 
the trays, and in this way the heavier constituents 
are separated and run back into the still. On the 


| . . . 
| to reduce the illuminating power of the coal gas 


| when burnt in the old burner, dependent upon | 


| intrinsic illuminating power from about 14 to 8 or 


| 


| criterion of importance, is comparatively slight. 

As an instance of this may be quoted the results of 
|} one authority, who recently carried out careful 
experiments on the matter. ‘The effects as recorded 


| were as follows : 


Quantity of crude spirit ex- Loss in calorifie 


| tracted per ton of coal. power. 

| Gallons. Per cent. 

| ee 4.5 
2.5.. 7.0 
3.0... 8.0 


From this it may be seen that with what amounts 
to almost complete extraction a normal gas of 550 
B.Th.U. per cubic foot would, after treatment, still 
| possess a calorific power of over 500 B.Th.U. 

In addition to the efforts which are now being 
| directed towards the recovery of benzol and toluol, 
| mention must be made of the immense strides which 
have taken place in the direction of increasing the 
supply of phenol, a product essential to the manu- 
facture of picric acid and, therefore, ‘‘ Lyddite.”’ 
Originally we were dependent for supplies of phenol 
upon the comparatively small quantities obtained 

















| were fitted with sight feed drop oilers, which could 


be regulated to give a certain number of drops per 
minute, the feed being entirely by gravity. As, 
however, the feed varied with the height of oil in the 
oil container, the oilers needed constant attention in the 


or filling up of the oil reservoirs. Apart from this, 
the “drop feed method” soon showed its shor: 

comings when bearings were inclined to be trouble 
some, which was not infrequently the case, necessitat.- 
ing an increased oil feed and extra close attention on 
the part of the engine attendant. 

The real cause of the apparent small margin of 
safety was that the friction was high owing to the high 
surface speed and the comparatively small oil supply, 
and further that all the heat in the bearing had only 
one way of escape, namely, through radiation to the 
engine-room from the outside of the bearing housings 
and pedestals. The bearings were always operatiny 
at a temperature much above that of the engine-room, 
partly due to the frictional heat developed in th 
bearings, and partly due to the heat conducted alony 
through the turbine shaft from the parts of the turbir 
in contact with the steam. 


RING OILING SYSTEM. 


In modern turbine practice the ‘‘ drop feed method ” 
has been almost entirely superseded by continuous 
forced feed oiling systems, and in the case of some few 
makes of small turbines ring oiling bearings have been 
adopted for turbines below 200 horse-power. Ring 
oiling bearings get flooded with oil from the rotating 
oil carrying rings, which are suspended on the shaft, 
and dip into the oil wells formed in the bottom pari. 
of the bearings. If the oil well contains a fair quan- 
tity of oil the heat can be readily conducted to the 
bearing pedestal, and radiate into the engine-room 
without the bearings getting uncomfortabiy warm. 
Water cooling of the oil has been resorted to in some 
cases with very good results :—(1) In the shape of a 
cooling coil in each bearing pedestal ; (2) by casting 
the two bearing halves with cavities for water circula- 
tion ; or (3) by having a central oil cooler and an oil 
pump forcing the oil through the cooler and thence 
into the various bearing oil wells ; the oil overflows 
from each bearing back into the tank from which the 
oil pump draws its supply, and circulates the oil afresh. 
Using ordinary ring oiling bearings without water 
cooling is, of course, cheaper than a forced feed circu 
lation system, but does not give the same margin of 
safety ; care should be taken that the oil is changed 
at intervals of, say, three months ; if the oil is of good 
quality it can be used over again after proper separa 
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top of the column is placed a dephlegmator (10), 
into which the vapours pass, and where they are 
partially cooled by a series of tubes, through which 
water flows. Finally, the vapours are condensed 


by passage through the cooler (12), the several frac- | 
tions being collected in separate storage tanks (15). | 
The distinction between the different products coming | 
over is usually gauged by noting the specific gravity | 
of the distillate at 60 deg. Fah., and by separating | 


the products according to their density. 
The washing and rectification of benzol for the 
production of commercially pure benzene, toluene, 


and xylene is almost solely in the hands of few | 


works, which make a speciality of the process. It 
is beyond the scope of the ordinary gasworks, although 
some coke-oven works have now the necessary plant. 
The crude fractions obtained from distillation in- 


variably contain impurities in the form of tar acids | 


and pyridene bases. Described briefly, the process 
of purification consists in treating separately the 
several fractions as yielded from the plant described 
in Fig. 2. with concentrated sulphuric acid, then 
with a solution of caustic soda, and finally with 


pure water, for the purpose of removing all traces of | 


the soda. The fractions are then subjected to 


re-distillation in a still of special design. 


THE EFFECT OF EXTRACTION. 


A good deal has been heard of the deterioration | 


which modern coal gas is reputed to have undergone 
since the policy of benzol extraction was introduced. 
For this reason it is necessary to emphasise once 
more the fact that the benzene content of the gas 
never exceeds 1 per cent., and it is very rarely that 
the whole of this amount is extracted. Benzene 
and its homologues, however, undoubtedly con- 
stitute the richest constituents of the gas, in that 
they are capable of yielding no less than 165 candles 
per cubic foot, and have a calorific power approaching 
3700 B.Th.U. per cubic foot. Practical experience 
of “stripping ’’ has shown that it is quite possible 





Fig. 2—-PLANT FOR THE FRACTIONATION OF BENZOL 


from the fractionation of carbolic oils, but plants 
have now been erected for manufacturing this sub- 
stance by synthetic means from benzene. 








LUBRICATION OF STEAM TURBINES. 
No. I. 
By 1. C. THOMSEN, B.Sc. 


| Ow1ne to the high speed at which all turbines 
| operate, and to the fact that very little wear may 
| cause disastrous results, the question of proper lubri- 
cation of the turbine bearings is of the greatest 
importance. If the oil supply fails, even for a very 
'short period, or should the lubrication for other 
|reasons become momentarily defective, the bearing 
| in question will heat up quickly, and seizure will occur 
with almost certainty before it is possible to stop the 
| turbine. As a rule turbine bearings either operate 
at a fairly normal temperature, or they are danger- 
ously warm ; for this reason every possible precaution 
should be taken to ensure a never failing supply of oil 
of the highest quality to each individual bearing, and 
the bearing should be carefully designed with a view 
to giving the oil every chance to distribute itself 
| quickly over the entire bearing surfaces. Turbine oils 
must be specially manufactured to withstand the 
| destructive action of water impurities and air during 
continuous service. Many laboratory tests have been 
| devised to examine and test turbine oils in the labo- 
ratory in order to judge their tendencies to emulsify 
| with water, or oxidise with air and impurities. It is 
|not the author’s intention to enter into this very 
|important question in these articles, but to deal 
| principally with the questions of design, mechanical, 
and operating conditions of turbines, as affecting 
| lubrication and lubricating oils. 


| 
LUBRICATING SYSTEMS, 


In the early days of the turbine—and other high- 
speed machinery such as dynamos, &c.—the bearings 


| ** floats.”” 





tion from water, dirt, and other impurities in a steam- 
heated settling tank, followed by filtration through 
an efficient steam-heated filter. 
THE FORCED FEED CIRCULATION SYSTEM. 

Before describing in detail this system, which is in 
general use for practically all turbines above 200 
horse-power, it may not be out of place to say a few 
words about the exact meaning of the term “ forced 
feed.” It is only in very rare cases that the oil 
has been forced into the bearings at the points of 
greatest pressure, lifting the shaft of the rotor, and 
thereby keeping it “floating.” In order to accom- 
plish that an oil pressure somewhat higher than the 
maximum bearing pressure per square inch is required. 
If several bearings are fed from the same oil distri- 
buting pipe, they must all have approximately the 
same load per square inch, as otherwise the bearing 
with lower bearing pressures would rob the other 
bearings of a portion of their share of the oil supply, 
the oil naturally taking the way of least resistance. 
The term “ forced feed ” generally means that the oil 
is kept in circulation by means of a pump at a pressure 
usually much below the bearing pressures ; the oil is 
introduced at the top or “on” side of the bearings an« 
wedging itself in between the revolving shaft and the 
bearing surfaces, thus produces a complete oil film 
on which the whole weight of the revolving part 
In providing a continuous flow of oil 
through the bearings, the oil carries away not only the 
greater portion of the frictional heat, but also the heat 
conducted along through the shaft from the highly 
heated parts of the turbine. The combined loss from 
friction and heat transmission into the bearings 1s 
estimated at about 1-3 per cent. of the rated horse. 
power of the turbine. 

The oil cooler.—It therefore becomes necessary to 
cool the return oil from the bearings, and let it be em- 


| phasised that an efficient, well designed oil cooler of 


ample capacity is one of the best investments that 
can be made in a turbine plant, and is an excellent 
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insurance against lubrication troubles. There is a 
variety of designs of oil coolers. In the early days 
they were often “built in” in the bed-plate; this 
practice seems now to be practically abandoned, as 
due to the proximity of cold water and hot oil extra 


stresses are set up in the turbine bed-plate, due to the | 


unequal expansion of the various parts, and a cracked 
bed-plate has occasionally been the result. 

Another reason for building the oil cooler separate 
from the turbine is the vibration which tends to 
disturb joints, &¢.;-one curious result of heavy vibra- 
tion was the wearing through of a cooling coil rubbing 
against the bottom of the oil cooler ; it was finally 


perforated, and the water leaking into the oil caused | 
When a new coil was fitted it was | 


a lot of trouble. 
raised above the bottom, and had small “ feet ”’ 
clamped on to the coils at intervals. This success- 
fully overcame the trouble. Oil coolers should be 


designed with a view to facilitating inspection and | 


cleaning of the tubes, internally as well as externally, 
und the water spaces. The oil cooler should always 
have doors for inspection, and large enough so that 
the tubes can be cleaned on the outside. The tubes 
should be solid drawn, seamless, with no un- 
necessary connections, which might cause leakage ; 
frequently they are so arranged that they can be 
withdrawn as a whole for inspection and cleaning. 
In the earlier type of coolers the tubes were usually 
of the “‘U” type, but most modern coolers have 
straight tubes, which are easierto clean. The flow of 
oil and water through the cooler should always be in 
opposite directions, so that the oil in passing through 
meets colder and colder water ; in this way the best 
cooling effect is obtained. In most coolers the oil is 
inside the tubes ; if the water is forced through the 
tubes the water pressure may easily be higher than the 
oil pressure ; this is not desirable asin case of leakage 
water would leak into the oil in circulation. Also, 
if the water is rather dirty, it is better not to have it 
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pressure. The cooling water outlet from the cooler 
should have a free overflow, which will ensure a low 
water pressure. The efficiency of the oil cooler is 
greatly affected by dirty cooling water; cases have 
been known where greasy, muddy river water— 
caused by dirty discharges from works higher up the 
river or due to’heavy rainfall—-used as cooling water 
has deposited sufficient slime and dirt to increase the 
| turbine oil temperature at the rate of 1 deg. Fah. 
| per day. 
In a large installation the oil was greatly affected 
| by water, and on investigation a leak was found in 
| the cooler allowing the water to get into the oil when 
the turbine was standing and the oil pressure inside 
the oil tubes being consequently nil. Fig. 1 shows the 
| arrangement diagrammatically—cooling water outside 
the tubes. a is the oil cooler, the oil passing from 
the rotary oil pump r into the cooler on the left-hand 
side. Then through the pipe d distributing itself into 
| the various bearings, returning to the settling tank c, 
through the pipe e, and from thence over a weir at f 
into the suction tank b. 

The pressure of the cooling water—town’s water— 
was sometimes higher than the oil pressure, thus 
aggravating the leakage. Drain cocks were then 
fitted on the cooler a and these were opened before 
the turbine started, so that the water that had leaked 
in during a standstill could be drained away. Some 
water separated out in tank ¢ and was drained out 
every day. 

The oil cooler has its best place in the circulation 
system after the oil pump, not before, as in the latter 
case the oil is sucked through the cooler, and any 
leakage would mean water into the oil. 

Thermometer pockets should be fitted in the inlet 
and outlet oil pipes, also in the water inlet and outlet 
to the oil cooler, as by taking temperature records 
—say every hour—it will at once be discovered 
if there is anything wrong with the cooler or with the 
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Fig. 1--OIL COOLING SYSTEM FOR TURBINE SET 


inside the tubes, as it would soon clog them and 
decrease the efficiency of the cooler. 

It is highly desirable that the pressure of the oil 
in passing through the cooler should at all points be 
higher than the water pressure, so that should any 
leakage occur it will be oil into water; otherwise it 
will mean water leaking into the oil, which must be 
avoided for reasons given later on. 

The capacity which hot oil in particular possesses 
of percolating through the most minute pores or 
leaks is remarkable, and leakage may occur under 
running conditions, even if the cooler has been tested 
cold and found perfectly tight under great pressure. 
When testing an oil cooler for leakage it should, 
therefore, always be tested ‘‘ hot.” 

The cooling coils sometimes get badly corroded, 
when acidy water is used, and corrosion nearly always 
attacks certain “‘ spots’ in the tubes, particularly if 
they are made of brass ; it looks as if local galvanic 
currents may often have something to do with heavy 
corrosion, caused by inequalities in the composition 
of the tube metal and due to the presence of small 
grains of different metals closely together—copper, 
zine, &e. 

The cooling water should preferably be circulated 
through the cooler by means of a circulating pump 
and at a low pressure, which falls to nil when the 
turbine stops running. 

If the cooling water is led to the cooler by gravita- 
tion alone, trouble may arise from one of the pipes or 
passages being choked up, the ordinary flow and 
pressure of the water being unable to clear away the 
obstruction. Cases have been known where turhine 
bearings seized due to such obstructions in the cooling 
water inlet pipe, the oil temperature increasing rapidly, 
and the oil consequently losing its lubricating power. 

Had a circulating pump been used the obstruction 


in the pipe would probably not have formed at. all or | 
' water through the cooler; it will, of course, make 


would, at any rate, have been cleared away in time, 
as due to the extra resistance the pump would 
automatically deliver the cooling water at an increased 


oil in circulation. The water, if not clean, may have 
thrown down muddy deposits on the tubes, or the 
tubes may have been coated on the “ oil” side with 
deposits from the oil system. In any case, the 
temperature records will at once indicate whether 
trouble is approaching, and a close investigation in 
good time will locate the cause and point out the 
remedy. 

Shutting off the cooling water supply is the last 
operation when stopping a turbine, but the oiling 
should be continued until the turbine has come to a 
standstill. 

In order to calculate the amount of heat carried 
away by the cooling water, it is necessary to know 
the quantity of cooling water going through the 
cooler per minute. This weight in pounds multiplied 
by the difference in temperature between the inlet 
and outlet water gives the total number of British 
Thermal Units per minute. 

Where it is not possible to measure the quantity 
of cooling water, and where the quantity of oil 
passing through the cooler per minute is known, 
the following calculation can be made, to get at the 
heat loss of the oil in going through the cooler. 
Multiplying the weight of oil in pounds per minute 
with the fall in temperature in going through the 
cooler and with .5—which is approximately the 
specific heat of turbine oil—gives the number of 
B.Th.U.’s carried away per minute. 

The tubes used in oil coolers varies from #in. to 3in. 
in diameter internally. As to the desirable size of 
the cooler tubes, their cooling capacity per square 
foot of surface is greater for the smaller tubes, as the 
volume of oil in the tubes decreases with the square 
of the bore, whilst the cooling surface only decreases 
in direct proportion to the outside diameter. 

If an oil cooler is found to be too small in capacity, 
it is not of much use to increase the flow of cooling 


some difference, but if the cooling water is taken 
from the coldest available supply, and if the oil does 





not get cooled sufficiently, the only remedy is to 
increase the capacity of the cooler by adding more 
“* surface.” 

In some installations where the oil is inside the 
tubes an improvement has been made by fitting 
twisted strips—of the same material as the tubes— 
inside the tubes in order to disturb the oil as much 
as possible ; it is obvious that as long as the flow of 
oil is only 1. Oft. to 2. 0ft. per second, which represents 
normal practice, the oil ordinarily shoots through 
the tubes without being “‘ broken up,”’ and a layer of 
cold oil on the inside of the tubes makes the cooling 
of the oil in the centre rather inefficient. The value 
of inserting the twisted strips—retarders—will easily 
be understood. The total cooling surface of the oil 
cooler in square feet may be taken as two to three times 
the quantity of oil in gallons circulated per minute ; 
the lower figure must only be used with very small 
bore tubes or where the tubes are fitted with retarders. 


THE OIL PUMP. 


In some of the earlier turbines a reciprocating 
pump was employed, but very soon the change was 
made to valveless designs. Later the development 
has been in the direction of rotary, toothed wheel 
pumps driven by worm or skew gearing off the main 
turbine shaft. The toothed wheel pump is more 
positive in action than the valveless “ sliding vane ”’ 
type of pump ; also, there is less chance of the toothed 
wheel pump being accidently choked with rusty scale, 
dirt, &c., as the oil has a more effective washing action 
in passing through the pump. On the other hand, 
the toothed wheel pump has the disadvantage that 
the oil is “‘churned”’ more vigorously and may 
consequently suffer more when water happens to be 
present in it. 

The oil strainer consists of copper or brass gauze, 
supported by a perforated cylinder, which it covers. 
This cylinder should be of the same metal as the 
gauze, as otherwise galvanic action comes into force 
and destroys the strainer by pitting and corrosion. 
The oil strainer should be situated in @ position well 
clear of the bottom of the oil tank, say 4in. to 6in., to 
allow the water that almost invariably leaks into the 
oil to separate out, so that it can be drained away 
through a drain or sludge-cock of ample dimensions, 
not less than 1l}in. bore. The need for such a big 
bore is on account of the sludge, which may be 
formed in the oil, and which would not drain out 
through a small opening. 

If the strainer is placed close to the bottom of the 
tank, water is sucked into the pump first of all and is 
not given a chance to separate out from the oil. 
Care should be taken to have sufficient oil above 
the top of the strainer, so that no air is drawn in with 
the oil, as “‘ aeration ” of the hot oil has an oxidising 
effect and may cause decomposition of the oil, if the 
temperature is high. 

In large installations the oil pumps are nearly 
always operated separately from the turbine, either 
electrically or by steam; the pumps are started up 
before the turbine and kept in operation until the 
turbine has come to a standstill. 

In smaller installations, where the oil pump is an 
integral part of the turbine, the pump will not supply 
a sufficient quantity of oil until a certain speed has 


‘been reached ; it therefore becomes necessary to have 


an auxiliary oil supply that works independently of 
the turbine-driven oil pump. This auxiliary supply 
is usually a hand pump, with which the bearings can 
be flushed before and during starting up the turbine ; 
in larger installations a hand-operated pump becomes 
inadequate, and the auxiliary oil pump is driven by 
an electric motor or by steam. It cannot be too 
much emphasised that the bearings should be con- 
tinuously flushed until the speed of the turbine is 
about 20 to 25 per cent. of the normal; this 
should also be done when in stopping the turbine the 
speed has fallen to the speed just mentioned. By 
watching the pressure gauge attached to the main 
circulating system, the attendant can always be guided 
as to the time when it will be safe to discontinue the 
auxiliary oil supply. 

The oil pump should be designed to give a supply 
of oil at the pressure required, equalling 0.05 to 0.15 
gallon per minute per square inch of total projected 
bearing surface. 

The strainer on the suction side of the oil pump 
should have an area in square inches equalling from 
four to six times the number of gallons of oil circulated 
per minute. 

The quantity of oil present in the circulation 
system should be from .15 gallon per kilowatt for 
smaller turbines to .10 gallon per kilowatt for the 
largest units, but the minimum amount of oil in any 
turbine should preferably be 120 gallons. 








Tue deputy chairman of the Cambrian Railways, 
speaking at the annual meeting on the 28th ult., said about 
the pooling of wagons that not only had they now sufficient 
wagons for the traffic, but there had been considerable 
relief in the empty haulage, and he had very little doubt 
that whatever might happen to railways after the 
conclusion of the war there would be some permanent 
organisation for the general user of wagons. Mr. Craven 
mentioned the enormous increase in the conveyance of 
home-grown timber, and said there was one serious aspect 
of that matter, and that was that the district was rapidly 
being denuded of forests, and it was to be hoped that the 
Government would, on the conclusion of the war, take in 
hand energetically the matter of replanting. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
‘ No. VL* 


PREPARATORY MACHINERY (continued. ) 
ROLLS AND OTHER REDUCTION MACHINERY. 


THE preceding articles should have given the reader 
some idea of how certain important oil-bearing 


vegetable substances are prepared for pressing, and | 


of the design and working of the special machinery 
used for this preparation. We have by no means 
exhausted this section of our subject, but we must 
now conclude it by describing the construction of a 
few additional and more or less specialised machines 


‘east iron hopper situated over-the opening between 
the two rolls is fitted with the usual power driven 
| feed roller and hand regulated feed shutter. About 
| ten tons of material can be treated per day of ten 
| hours with these rolls. To drive’them requires about 
four horse-power. Similar rolls are made by Messrs. 
Middleton for treating copra, palm kernels, &c., but 
| for such heavy material two pairs of rolls, one above 
| the other, are provided. 

While it is generally true that rolls such as the 
| above, and those previously described, are in extensive 
' employment for reducing oil-bearing seeds, &c., to the 
form of meal, it is to be noted that various other 
forms of crushing or disintegrating machinery are 
made and are in employment. That efforts should 


minute, and rotates the vertical spindle through bevel 
reduction gearing at about 20 revolutions per minute. 
The action of the runner depends as usual upon the 
slipping which takes place between the edges of the 
stones and the bed stone on which they run. A pair 
of sweepers is carried round with the vertical shaft. 
These sweepers can be adjusted to guide the material 
beneath the stones or to turn it outwards so as to 
discharge it through an outlet door in the pan sur- 
rounding the bed stone. In the: case of. machines 
intended for reducing linseed, &c., the runners are 
| commonly. made of selected hard grit stone. For 
| reducing olives, a common application of the edge 
runner, they are usually made of granite. The 




















Figs. 26 and 27- 


used for the reduction of various prepared or unpre- 
pared seeds, fruit, &c., to the form of meal. 


HORIZONTAL SEED ROLLS. 


The rolls employed for reducing copra, palm 
kernels, linseed, cottonseed, castor seed, and so on, 
are, generally speaking, of much the same design 
whatever the material treated may be. In our 
third article we illustrated and described several 
typical examples. In Fig. 26 we give a view of a 
special set of rolls constructed by Robert Middleton 
and Co., Sheepscar Foundry, Leeds, and intended 
particularly for crushing castor seed and _ similar 
material. The rolls, two in number, are in this 
instance arranged side by side and not vertically, 
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be made to provide alternative means of reducing 
seed to meal is to be expected, for the practice of 
using rolls involves, more especially in the case of 
heavy material such as copra and palm kernels, 
the expenditure of a considerable amount of power, 
and results in the space occupied by the reducing 
plant being greater perhaps than it need be. We 
have already illustrated one form of alternative to 
a set of rolls, namely, the preliminary breaking 
machine made by Messrs. Manlove, Alliott and shown 
in Fig. 3 ante. Four other alternatives will now be 
referred to. 
EDGE RUNNERS. 


The first of these, the edge runner, has long been 





Fig. 23—SPECIAL 


as they so frequently are. They are of chilled or 
other hard cast iron, lightly fluted with spirals, | 
and measure l6in. in diameter by 30in. in length. | 
Their distance apart is adjustable within limits. 
One of the rolls runs in fixed bearings, while the bear- 
ings of the other are slidable and are acted upon by 
strong springs which permit the rolls to open if the | 
feed is too heavy, or if any hard foreign substance is 
encountered in the seed. The rolls are driven by 
heavy cast iron gearing and run at from 80 to 100 
revolutions per minute. A steel scraper is provided | 
for each roll and is held up to its work by means of 
a pair of forged levers and cast iron weights. The , 


* No. V. appeared March 9th. 





| used in many other industries. 


GRINDING MILLS WITH CONCAVE PLATES—ROSE, DOWNS 


in use for reducing oil seeds, fruit; &e., to meal suitable 
for pressing. As employed at the oil mill, the edge 
runner differs in no essential respect from the form 
Edge runners are 
to be found in employment in chocolate and confec- 
tionery factories, for mixing mortar, in paper mills 
under the name of “ kollergangs,”’ for reducing 
‘broke’? paper to pulp, ‘and elsewhere. An_ oil 
mill edge runner, as constructed by Robert Middleton 
and Co., of Leeds, is illustrated in Fig. 27. It con- 
sists, as usual of two stones mounted on an axle, 
which is rotated in a horizontal plane by means of a 
vertical shaft, which is set somewhat nearer one of 
the stones than the other. In the case illustrated 


the stones are 4ft. in diameter and 12in. wide. , 





HORIZONTAL SEED ROLLS AND EDGE RUNNER—ROBERT MIDDLETON 


edge runner illustrated was designed to deal with 
about four tons of olives per day, and absorbs in its 
driving about eight horse-power. 

Other alternatives to the ordinary rolls take the 
form of special grinding or reducing mills and dis- 
integrators. 

GRINDING AND REDUCING MILLS. 


A special form of grinding mill suitable among 
other things for finely grinding palm kernels and 
copra is illustrated in Fig. 28. This machine is mad + 
by Rose, Downs and Thompson, Limited, of Hull. 
It contains two pairs of finely fluted rollers, the 
bearings of which are acted upon horizontally by 
springs which permit the rollers to “‘ give and take ” 


Front Elevation. 
Swain Se, 
AND THOMPSON 


with the feed. The material is fed from the hopper 
at the top to the opening between the first pair of 
rolls, and thence passes through an intermediate 
hopper to the second pair of rolls. The special 
feature of the mill lies in the provision, beneath one 
of the first pair of rolls and beneath both of the lower 
pair, of concave plates between which and the 
associated roller the material must pass before it 
proceeds farther on its course. The position of the 
upper concave plate is adjusted by means of two 
serewed rods provided with springs and hand wheels. 
The two lower plates are similarly held up to their 
work and adjusted by means of weighted levers. 
The discharge of the material takes place 
simultaneously from each side of the lower pair of 


The driving pulley runs at about 100 revolutions per 
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rolls. The machine illustrated has an output of from concaves. Although the power consumed may not | treated. .The rolls of each pair run at differential 
30 to 40 cwt. of palm kernels or copra per hour. be less to any extent worth considering, the concave | speeds, about 60 and 80 revolutions per minute, 
Its belt pulley runs at 300 revolutions per minute. arrangement results in a considerable saving in tho/| so that the action is partly a tearing and partly a 
crushing one. In addition, the difference in speeds 
: avoids any tendency of the rolls to become clogged 
' with the material being reduced. The machine is 
2 | made in two forms. In one, the lighter, a concave 
plate, hinged and adjustable, is fitted beneath one 
of the lower pair of rolls. In the other form, intended 
for an increased output, three concave plates are 
| provided. The machine illustrated is capable of 
grinding a ton of copra per day. Its driving absorbs 
| about 5 horse-power. The belt pulley runs at 250 
revolutions. 





DISINTEGRATORS. 


| 

| Quite a different type of reducing machine for 
| copra, palm kernels, and so on, made by Rose, Downs 
| and Thompson, Limited, is illustrated in Figs. 30 and 
| 31. This machine is known as a disintegrator. It 
| comprises a circular casing within which there 
revolves at a high-speed a disc carrying four flat-bar 
beater arms. Each side of the case interior is fitted 
| with chilled iron segmental liners the surface of 
| which is waved. Three similarly waved chilled iron 
| liners are disposed round the top half of the periphery 
| of the case, while the lower half of the periphery is 
| formed. by a bar screenin two parts. The material to 
| be treated is fed into the casing from a hopper, the 
| feed being sometimes, as in Fig. 30, assisted by a 
| power-driven worm. Falling on to the extremity of 
| the beater arms, the material is thrown violently 
| against the chilled iron waved plates or against the 
| screen until it is reduced by the blows which it thus 
| suffers to a degree of fineness sufficient to enable it 
| to pass through between the bars of the screen. It 
will be noticed that the liner and screen segments are 
designed to be easily replaceable. The size of machine 
illustrated in Fig. 30 has an output of 24cewt. of copra 
or such like material per hour. The beater shaft runs 
at 1700 revolutions per minute. Twenty-eight brake 
horse-power is absorbed in driving the machine. 


SPECIAL USES FOR THESE MACHINES. 


Fig. 29—REDUCING MILL AND CAKE BREAKER The special forms of reducing machinery described 
in this article, with the exception perhaps of the 
About 24 brake horse-power is required to drive | space occupied by the machine and economises in | Ts illustrated he Fig. 26, ee re —_ 4 
it. Its rolls are 16in. long and 12in. in diameter. | capital expenditure and upkeep charges. — i ae than —_ = sia — * a 
The object of fitting the concave plates beneath! Another form of reducing mill with concaves, made | P&@Ting substances wholly or partially to the form 
of meal suitable for pressing. Thus the disintegrator 

just described has been, we are informed, successfully 
applied to the reduction of over 250 different kinds 
of material ranging from broken crockery, iron 
turnings and wood shavings to coal, shoddy, cork 
and bones. With such uses we are not here concerned, 
| but it may be noted that even in the oil mill, 
| alternative uses for the machinery described are 
'found. For example, oil cakes from which it is 
desired to recover a ‘‘ second expression ’’ oil may be 
; once more reduced to the form of meal by means of 
Pimp the reducing mill illustrated in Fig. 29. When used 
ae | thus as a cake breaker, this machine can deal with 

| about 3 tons of material per hour. Again, the cakes 

taken from the press nearly always have their edges 

| well saturated with oil, for it is next to impossible to 

| prevent some of the oil from lingering behind at the 

| edges of the cake. Partly to improve the appearance 

| of the cake, but chiefly to avoid wasting oil, these 
'edges are trimmed off in special machines. The 
ssn lana tatinit ates Sie Sota oie cate maanasiel thus recovered is eden again to the form 
| of meal and returned to the kettle for mixture with 

in this case by Robert Middleton and Co., Leeds, | fresh meal. - A suitable machine for reducing the oily 
is shown in Fig. 29. This mill is fitted with two pairs | edge parings to meal is the edge runner, shown in 
of toothed rolls built up of plates keyed and bolted | Fig. 27. Finally, in the manufacture of compound 
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the rolls of this machine is clear. Each concave 
is in its effect equivalent to the provision of an 
additional roll or pair of rolls. Thus in the case of 
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: Fig. 31—DISINTEGRATOR, SHOWING BEATER ARMS, WAVED PLATES, AND BAR SCREEN 


the machine illustrated in Fig. 28 the material is | together on mild stee] shafts. The degree to which the ; feeding cakes—a process sometimes carried on at the 
reduced to the same extent as it would be if it were | teeth of each pair of rolls intermesh is adjustable | oil mill and sometimes in an entirely separate 
passed between four pairs of ordinary rolls without! to give the required fineness to the material being | establishment devoted solely to the work—the special 


. 








en A IN A CP aS So . Es ARNO RE OR al me 
Pe = 


242 





THE ENGINEER 


Marca 16, 1917 





grinding mill shown in Fig. 28, or the disintegrator, 
Figs. 30 and 31, is of t service. The term 
“compound cake.”’ has been used to denote a re-formed 
feeding cake made from a mixture of genuine press 
cake and of extracted meal, that is to say, of the meal 
left after seed has been extracted with chemical 
solvents. As commonly used, however—at least in 
this country—the words denote a re-formed cake, 
made from pure linseed, cottonseed or other press 
cake and one or more other ingredients, the addition 
of which is regarded as increasing the food value of 
the pure cake. Among such added materials may be 
mentioned locust beans, rice, peas, sugar, ginger, 
lentils, salt, &c., besides other press cakes such as 
cocoa-nut or palm nut cake. For reducing these 
materials to the required degree of fineness pre- 
paratory to adding them to the pure cake material 
the machines mentioned can conveniently be 
employed. 








FOREIGN TRADE AND THE ENGINEER. 


THE decision of the Institution of Civil Engineers 
to extend its activities into the commercial field 
has been generally welcomed, not only by its own 
members, but by those of other engineering societies 
to whom an invitation has been given to take part 
in the discussions at which the new policy is being 
inaugurated. The fact, too, that these meetings, 
at which commercial topics are to be debated, are 
to be open to the Press, is a further indication of the 
reality of the new movement, by which technical 
societies are to become the allies of the commercial 
engineer. At the first of these meetings, which was 
held on Monday last, Mr. Edgar Crammond intro- 
duced the subject of Foreign Trade and its Relation 
to the Investment of Capital Abroad. 

The President, in opening the proceedings, referred 
to the change which had come over our attitude 
towards foreign trade, and expressed the hope that 
the old policy of red tape, hesitation, and delay, by 
which British trade developments had been strangled 
in the past, might be succeeded by a policy of com- 
mon sense and businesslike management, so that our 
future trade relations overseas might be developed 
with a closer regard to the interests of our great 
Dominions. 

Mr. Edgar Crammond referred at the outset to 
the magnitude of British investments in the Overseas 
Dominions and in foreign countries. He pointed 
out that Great Britain had been investing capital 
abroad for over four centuries, but it was not until 
between 1830 and 1840, when the steam engine and 
the factory had transformed England from an agri- 
cultural to a manufacturing country, that our foreign 
investments assumed any considerable magnitude. 
Statistics derived from the annual report of the 
Commissioners of Inland Revenue showed that for 
the year ended April 5th, 1914, the amount of income 
from British, colonial, and foreign investments 
amounted to £118,113,703. This annual income, 
capitalised on a basis of a yield of 5 per cent., or 
twenty years’ purchase, would represent a total capital 
sum of £2360 millions. It must be remembered, 
however, that this forms only part of the total 
income accruing to Great Britain in respect of its 
foreign and colonial investments, and there is ground 
for the belief that the income from other sources 
amounts to at least £95 millions, which, capitalised 
on the same basis, would give an aggregate capital 
sum for our investments in the Overseas Dominions 
and foreign countries of £4000 millions. It was 
instructive to note that these investments had been 
fairly evenly divided between the Overseas Dominions 
and the rest of the world, the totals for the year 
1913 being £1770 millions for British Dominions, 
Colonies, and Possessions, and £1784 millions for 
foreign countries, mainly outside Europe. In the 
early years our principal investments abroad were 
made in Europe, but as European countries developed, 
and the yield became less remunerative, the far- 
seeing men who directed the channels into which 
British capital flowed perceived that Canada, 
Australia, Argentina, Chili, and other distant 
countries offered a greater chance of profitable 
investment. France, and to a lesser degree Germany, 
invested their surplus accumulations largely in Russia, 
Turkey, Austria, the Balkan States, and other parts 
of Europe. 

Under present conditions Great Britain has 
no reason to regret having invested her savings 
in the development of countries which are in the 
main remote from Europe. The great bulk of the 
capital invested abroad by Great Britain has been 
applied to the construction of railways, irrigation 
works, docks, and harbours, or to the development 
of mines, nitrate fields, tea, coffee, and rubber planta- 
tions, oilfields, and every other conceivable form of 
enterprise calculated to increase the world’s supplies 
of food and raw materials. This policy has not been 
conducted on selfish lines. The additional supplies 
of food and raw materials have been made accessible 
to the whole world, and it is difficult to believe 
that the industrial development of Germany during 
the past twenty years would have been possible 
had it not been for the enterprise and ability of 
British investors. Many people still appeared to 
entertain the belief that our investments abroad 
had been made to some extent, at least, by means 
of the export of gold and silver, but the official returns 








do not afford the slightest support to any such con- 
clusion. It was obvious, therefore, that we must 
look to some other source for the fund out of which 
these vast colonial and foreign investments have 
been made. That source is the income arising from 
interest on investments abroad, the earnings of the 
shipping industry, and of the great banking and 
mercantile houses engaged in international finance. 

Shipping plays a preponderating part in the invest- 
ment of capital abroad. On the basis of the estimate 
framed by Sir Norman Hill the total earnings of the 
shipping industry for the year 1913, including vessels 
employed in the home trade, amounted to £162 
millions, and the analysis of working expenses, interest 
paid on capital, dividends, reserves, &c., showed that 
the proportion which ultimately reached the United 
Kingdom in one form or another in the shape of wages, 
dividends, payments for coal, stores, insurance, 
shipbuilding, repairs, &c., could not be less than 
£100 millions. The enormous share of Great Britain 
in the carrying trade of the world has brought many 
economic advantages in addition to the gross income 
from shipping. In the first place, it is intimately 
bound up with the position of London as the monetary 
centre of the world, and it was also necessary to take 
into consideration the great financial and mer- 
cantile houses which employed many millions of 
capital in financing international trade. The activi- 
ties of these institutions would not be possible without 
the facilities afforded by British shipping. Under- 
writing was one of the minor callings depending 
directly upon the shipping industry, involving 
extremely large financial operations, and producing 
a great income to Great Britain, not only from the 
underwriting of British ships and their cargoes, but 
of foreign cargoes carried in British bottoms between 
foreign ports, and of foreign vessels and their cargoes. 
He was satisfied that the revenue from the under- 
writing of ships and their cargoes in a normal year 
exceeded £20 millions, and that the capital employed 
exceeded £50 millions. 

Shipping, including its allied trades, is our premier 
industry. Shipping alone, Mr. Crammond showed, 
employed 300,000 persons and a capital of £600 
millions ; shipbuilding, 210,000 persons and a capital 
of £150 millions; port and harbour authorities, 
60,000 persons and a capital of £140 millions ; 
miscellaneous, including dock labourers, warehouse- 
men, shipping clerks, underwriters, &c., 260,000 
persons and a capital of £100 millions. The shipping 
industry plays a very important part in the adjust- 
ment of the trade balance. It was not perhaps 
generally appreciated that the value of exports 
shown in the Board of Trade returns was f.q.b. and 
the value of the foreign investments. Take, again, 
the stimulating influence which these investments 
have exerted upon the shipping and the shipbuilding 
industries. It is only necessary to examine the 
growth of shipping with Argentina, Canada, Australia, 
India, or South Africa, to see at once that so far as 
the shipping industry is concerned, it has gained 
enormously by the economic development which has 
followed the investment of British capital in the 
remote parts of the world. This in turn has reacted 
on shipbuilding and allied industries. 

The volume and character of our foreign trade 
after the war are matters which affect us all very 
closely. In the past we had no national economic 
policy save that of unrestricted internationalism. 
The ordeal of battle has shown the weakness as well 
as the advantage of this system. For several centuries 
it was our policy to throw out from the centre our 
different sources of strength. We threw down all 
barriers which restricted the freedom of trade, 
and allowed ourselves to become dependent’,upon 
foreign supplies of foodstuffs and raw materials to 
the extent of three-fifths of our annual requirements, 
and at the same time allowed ourselves to become 
dependent upon Germany for supplies of commodities 
which were vital to the conduct of our greatest in- 
dustries. Germany, on the other hand, pursued an 
economic policy of centralisation. Notwithstanding 
the vast growth of her population, she, by means of 
the intensive development of her agriculture, became 
to a very large extent self-supporting in the matter 
of food supplies. For many years she set her face 
against the emigration of her people, and it is only 
within a comparatively recent period that she has 
attempted to carry out a policy of colonial expansion. 

It is true that our old policy brought many economic 
advantages. Our investments abroad have proved 
of inestimable value during the war. They have been 
our real war chest, and without them it is difficult 
to believe we should have been able to finance our 
Allies and to provide for our own expenditure. 
There has, of course, been a great change in the 
geographical distribution of these investments during 
the war. Broadly speaking, we have sold between 
£500 and £600 millions of our American, Canadian, 
South American, and Japanese investments, mostly, 
however, at good prices, and we have borrowed 
about £400 millions in America and elsewhere. On 
the other hand, we have made new investments 
abroad to the extent of nearly £900 millions by way 
of loans to the Overseas Dominions and French, 
Russian, Italian, and Belgian Treasury Bills. 

It was the magnitude of our mercantile marine, 
and the fact that through its use we were able to 
call not only upon the Empire, but the whole world, 
for supplies of food and raw materials which saved 





the Empire and our Allies from disaster, and he hoped 
that steps would be taken to ensure that the men 
who built up the British mercantile marine to the 
enormous proportions which -it attained before the 
war would be given every reasonable facility and 
freed from legislative interference in order that they 
might restore the British merchant fleet to its former 
pre-eminence. Unless our position in the carrying 
trade of the world is re-established, the outlook for 
the Empire is very grave. Although it would appear 
to be a necessary feature of our post-war trade policy 
to divert to the United Kingdom as much of the raw 
material which before the war was exported to 
Germany and Austria-Hungary, yet in view of the 
inadequate resources yet developed within the 
Empire, it would be a mistaken policy for the United 
Kingdom to shape our future economic policy on the 
assumption that we can depend upon the Overseas 
Dominions for the necessary supplies of raw material. 

We needed to impart into our economic life that 
scientific direction which was particularly necessary 
in connection with the investment of capital abroad. 
It was an astounding fact that in the past the control 
of our investments abroad, and therefore the character 
and direction of our foreign trade, had been largely 
in the hands of German-Jewish issuing houses. It 
was a matter of urgent public importance that the 
British Trade Bank, which Lord Faringdon’s Com- 
mittee recommended, should be established as quickly 
as possible. The fact that although this recom- 
mendation .was made six months ago no effective 
steps had yet been taken, made it difficult to avoid 
the conclusion that there are important financial 
interests in: the City of London which do not regard 
the proposed bank with approval. 

The ideal economic policy for this country at the 
present time is to consolidate the Empire by means 
of a moderate tariff, and to endeavour to resume 
our old position in international trade as far as is 
consistent with the adoption of an imperial economic 
policy, of course with due regard to our obligations 
to our Allies and with adequate safeguard against 
German trade competition. The prosperity of the 
shipping industry is absolutely dependent ypon 
this course, because the trade to and from the Brikish 
Empire will not suffice to occupy more than one-fifth 
of the British tonnage. With regard to the prop 
to construct the Channel Tunnel, he suggested tha 
the creation of that railway link with the Conti 
might have a. very damaging effect upon Briti 
shipping. The ports of Havre, Genoa, Marseilles, 
and Antwerp. Rotterdam, and perhaps even Hamburg 
and Bremen, would benefit at the expense of Liverpool, 
Glasgow, Bristol, and London. 

Mr. Dugald Clerk said that our engineering activi- 
ties had always been world-wide, and he hoped that 
nothing would be done in this country to confine our 
trade developments within the limits of the Empire. 
We must not be misled by the saying that we were 
merely the carriers for the rest of the world, because 
that fact had a great deal to do with our having 
become the manufacturing nation for a large part 
of the world. While a certain amount of co-ordina- 
tion in manufacturing was necessary, we did not want 
too rigidly to adopt the German system of endeavour- 
ing to plan everything in advance. 

Mr. Harold Cox also deprecated any excessive 
co-ordination in industry and trade. What was 
required was a large, broad policy of Imperial expan- 
sion, rather than the policy of the tied house. We 
should beware of introducing too much State control, 
or of adopting any measures which might set up 
friction between ourselves and our Allies, or affect 
our trade with neutral countries. It was necessary 
to avoid the danger of using the force of our arms to 
deprive the people of the Empire of the chance of 
selling their goods in profitable markets. One heard 
references at times to what was termed the blind 
growth of the Empire, but it was questionable if this 
was not rather better defined as the triumph of the 
instinct of our people, and he would rather trust to 
that for the cultivation of trade relations overseas 
than to any method evolved by politicians. 

Mr. W. H. Ellis (Messrs. John Brown and Co.) 
expressed the opinion that a good deal of the talk 
which was heard as to the limitation of the power of 
our enemies in trade was premature. Any ruthless 
policy in that direction, although it would help us in 
those portions of the world which we can dominate 
to some extent, would inevitably throw other coun- 
tries into the arms of Germany, and make our position 
as competitors very difficult. One very necessary 
reform was associated with the representation of 
British firms abroad, and it would be well to give 
consideration to the question of co-operative repre- 
sentation to avoid inter-competition, and to ensure 
that if a contract came to this country that it should 
be placed at a fair price. Another question which he 
hoped to see tackled was that of devising measures 
so that enemy shipping should not be allowed to 
come into British ports on any terms which were 
more advantageous than those inflicted on British 
shipowners. On the subject of the proposed forma- 
tion of a new British Trade Bank it was necessary, 
in the first place, to be satisfied that the great banking 
institutions of this country were either unwilling or 
unable to grant the necessary facilities. 

Sir John McCall (Agent-General for Tasmania) 
commented on the fact that, while the Dominion 
representatives had been pledged to place contracts 
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with British firms, in the face of the very active 
representation from Krupps and other German 
houses, publie bodies in this country, including the 
great corporations, were dealing with German firms. 
He hoped we were entering upon a new era in Empire 
trade, and was confident that the brains of Great 
Britain had been brushed up by the stress of war. 
Mr. Harold Cox had referred to the advantages of 
blind growth in our foreign trade, but it seemed to be 
a saner policy that if Great Britain supplied the 
money to help industries abroad, she ought to have a 
greater share in the management of that trade. 

The Hon. F. W. Young (Agent-General for South 
Australia) said that in view of the fact that all the 
available shipping would be required for a consider- 
able period after the war for the transference of the 
men of the Overseas Forces back to their homes, it 
would be impossible for any considerable amount of 
emigration to the Colonies to take place, and it would 
be necessary to guard against the danger of the con- 
siderable emigration to foreign countries. 

Sir’ Robert Hadfield was rather surprised that 
Agent-Generals should think that we were inferior to 
the Germans, and said that if they would come to 
Sheffield they would obtain proof that we could beat 
anything that Germany could do. Steps were now 
being taken to organise our forces for the new trade 
conditions. One of the new associations, the Federa- 
tion of British Industries, had already a membership 
of 350, and he had great hope that that association 
would be able to do good work. He quite agreed as 
to the necessity, when foreign contracts were being 
tendered for, of avoiding competition between British 
firms, and one of the objects of the new federation 
would be to bring about co-operation between home 
manufacturers. : 

Mr. Hamilton Wickes (British Trade Commissioner 
in Canada) said his experience suggested to him that, 
if British manufacturers had continued to act as they 
did in the days before the war, our Empire would not 
have existed much longer. If Germany, instead of 
declaring*war, had continued to pursue her old com- 
mercial policy, she would have beaten us without the 
need of going to war. Germany had already made 
great strides in the vital matters of obtaining control 
of the raw materials of industry. Many reforms 
were needed, but. one of the most necessary was the 
establishment of a Commercial Intelligence Depart- 
ment to cover the whole world. He had no sympathy 
with those who favoured the old blind progress. It 
was @ case in commercial affairs of laying definite 
plans, and of making preparations all the time, if 
success was to be achieved. 








CUPRO-NICKEL SCRAP. 


THE Minister of Munitions, in exercise of the powers 
conferred upon him by the Defence of the Realm (Con- 
solidation) Act, 1914, the Defence of the Realm (Amend- 
ment) No. 2 Act, 1915, the Defence of the Realm Regula- 
tions, the Munitions of War Acts, 1915 and 1916, and all 
other powers enabling him, gives notice and orders as 
follows :— 

(1) All cupro-nickel scrap as hereinafter defined shall 
as from the 13th day of March—hereinafter called ‘‘ the 
appointed day ’’—be dealt with and disposed of in accord. 
ance with instructions from time to time given by the 
Director of Non-Ferrous Rolled Metal Strip and Sheet 
Supply (E.M. 7), Ministry of Munitions, Whitehall-place, 
London, S.W., on behalf of the Minister, and not other- 
wise. 

(2) No person shall as from the appointed day sell, 
offer for sale, use, or otherwise deal with or dispose of 
any cupro-nickel scrap, whether in pursuance of a con- 
tract existing prior to the appointed day or not, except 
under and in accordance with the terms of a licence 
granted by the said Director on behalf of the Minister. 

(3) All persons shall on or before the 24t. day of 
March, 1917, furnish to the said Director a statement in 
writing, giving particulars of all cupro-nickel scrap in 
their possession or under their control on the appointed 
day, and of all their existing contracts and orders for the 
purchase or sale of cupro-nickel scrap. 

(4) The term cupro-nickel scrap for the purpose of this 
order shall include and-mean all kinds of cupro-nickel 
webbing scrap, process scrap, and swarf and scrap of 
whatsoever kind or nature, in the composition of which 
copper and nickel are included, or any of them. 

(5) The Minister will subsequently communicate to 
the owners of cupro-nickel scrap taken over by him the 
prices which he will be prepared to pay for the same. 

(6) Any person acting in contravention of or failing 
to comply with this order will be guilty of an offence under 
the Defence of the Realm Regulations, and be liable to 
penalties of fine and imprisonment. 











LETTERS TO THE EDITOR. 
(We do not hold lwes responsible for the opinions of our 
Correspondents.) 


CONDENSERS. 


S1r,—I am interested in the proposed method of obtaining an 
increased vacuum in a surface condenser, as put forward by your 
correspondent “‘S. F. J. R.’’ in your issue of the 9th inst. 

In reply to his query, I may say that the objections to employ- 
ing a barometric condenser in series with a surface condenser are 
as follows :— (1) If the whole of the circulating water is delivered 
to the barometric condenser, the surface condenser will be 
flooded in the steam space, and will be rendered useless, and 
only impose an unnecessary friction load on the circulating 
pump, without any counterbalancing gain, (2) The advantage7of 
hot feed water, free from the impurities, &c., of the circulating 
water, is entirely lost, as the feed water will be heated to a very 











small extent by the small steam water vapour extractor. (3) 
The work thrown on the air pump will be out of all proportion 
to what it was designed for, as it now virtually becomes a circulat- 
ing pump. Indeed, if there is no “‘ head ”’ on the delivery to the 
cooling pond it would be better to cut it out altogether. 

The vacuum could, however, be increased in a much simpler 
and less expensive manner by adopting the principle described 
in Tue ENGINEER for November 3rd of last year, page 399, and I 
enclose a sketch showing how this could be carried out in the case 
under discussion. By this method the hot feed water would be 


closed down many years. A special shed, with friction driven 
pulleys on overhead travellers, had to be erected over these 
engines for the heavy lifts. I think this pair of engines must 
have taken about two years to build, and was the largest and 
only pair built in England of this hg The boilers were built 
at Orchard Wharf, and were, I think, eight in number, rectan- 
ama in shape, stayed and multitubular, either four or five 
urnaces in each, dry bottoms. I cannot give the dimensions. 
The furnaces may have been 2ft. 9in. to 3ft.; the length may have 





been 15ft.; they were tested to 52 Ib. pressure on the square inch ; 
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SUGGESTED ARRANGEMENT OF CONDENSING PLANT 


obtained, and the alterations to the existing plant would be 
reduced to the minimum. 

If your correspondent were to adopt this idea, it would be 
advisable to consult Messrs. Willans and Robinson, Limited, of 
Rugby, before commencing any work. 

G. W. L.-H. 


March 12th, 1917. 





A CLOCK OF PRECISION, 


Srr,—In reply to your correspondent’s letter-under the above 
heading, in your issue of March 2nd, I would refer him to the 
complete paper in the ‘‘ Proceedings,” Physical Society, No. 167, 
February 15th, 1917. The method of synchronising is there 
treated graphically in Section 20, Figs. 12 and 13. This, I 
think, will make the matter plain to him. 

I may point out, however, that the article in your issue of 
February 16th, in which the clock is described, and which your 
correspondent has read, contains a footnete which states that 
the “ error [of synchronising] rarely exceeds + 0.005 ” second, 
and that therefore the question as to what would happen if the 
two pendulums differed by one complete vibration of two seconds 
does not arise. 

Hampstead, March 12th. 


C. O. Bartrrum. 


Re P/S NAPOLEON III. _ 


Srr,—-In the article in your issue of February 16th, on the 
above French steamer, you state that the engines for same were 
built by ‘‘ Maudslay’s.’’ I take the liberty to inform you that 
they were built by Messrs. Ravenhill, Hodgkins and Co., at 
their works at Orchard Wharf, Blackwall, E. I was serving 
my -apprenticeship at this firm during their construction, 
and worked on both these and the boilers, which were built at 
same place ; I also saw the launch of the above vessel. These 
—— were of a most stupendous magnitude at the time. 

am sorry that I cannot supply any drawings of the engines ; 
what sketches I could supply would only be similar to those in 
your issue describing the class of engine, the principal difference 
being that instead of the C.I.A. framing supporting the entabla- 
tures, these were supported by bright W.I. columns, bossed for 
horizontal cross stays. There were four of these said columns 
to each base plate, secured by W.I. keys, drifted in the same 
method as applied to the entablatures. 

What appeared of such magnitude was that 120 tons of metal 
were run up to cast each of these ; they weighed about 90 tons 
finished. They were cast at the firm’s foundry, Orchard Wharf, 
where the writer was at the time engaged as apprentice. They 
had to cast three of them, as one turned out a waster, a hole 
being discovered in the bottom ; the portion was that reserved 
for the condenser. I need not state that this would not have 
been scrapped in these days, but this had to come under the 
ball after months of labour. This, and other mishaps, were a 
great loss to the firm. To the best of my belief these engines 
were built to French specifications and inspectorship. 

I cannot give the exact length of these bed-plates, but the 
side levers were about 19ft. 6in. between connecting centres at 
cylinders and crosshead for connecting-rod. These levers were 
two solid W.I. plates, perhaps 3in. or 4in. thick, built together— 
@ solid casting hetween for gudgeon bearing. This was monkey 
driven into the bed-plates, and perhaps weighed 15-18 tons, 
maybe 20in. diameter. 

The cylinders were cast at Messrs. Simpsons, engineers, 
Pimlico, who, no doubt, have a good recollection of the trans- 
action, as they made three instead of two, These, I believe, 
weighed about 20-25 tons each. I think they were 12ft. stroke, 
and perhaps 10ft. diameter ; a specially made iron trolley, with 
low C.I. ‘wheels about 15in. width, to overcome the possibilities 
of sinking in the various roads from Pimlico to the works at 
Blackwall, was of itself an ae This was drawn by a 
team of horses, I think about sixteen. With all these precautions, 
one wheel sank into the road about 200 yards from the entrance 
to the works, nearly sliding the cylinder off the trolley ; this took 
some time to rectify. 

The entablatures weighed about 30 tons each; the crank 
shaft was built ; each cheek weighed about 4 tons, and they were 
shrunk on and keyed to the intermediate length, and to the paddle 
shafts ; the shaft diameter was, I think, about 24in., the inter- 
mediate length was about 18 tons weight, the paddle shafts 
proportionate. These entablatures were, no doubt, secured to 
the sponsons and vessel’s side, these, and the W.I. columns, 
doing away with the C.I. framing. 

The dle wheels were built at the Glasshouse Fields Factory, 
Ratcliff ; they were of the feathering float type, and~perhaps 
28ft. diameter ; everything seemed stupendous for those periods. 
The air pump, also general connections, were similar to the 
drawings in your issue. The heavy forgings were manufactured 
at the firm’s King and Queen Ironworks, Rotherhithe—been 


W.P. may be 25lb. I think they weighed about 30 tons each 
without water. At the steam trial in the Victoria Docks, 
London, E., I believe several men were either killed or injured 
in one paddle wheel. 

About the year you state I saw this vessel being dis- 
mantled in the Tyne Docks, preparatory to being lengthened 
and converted for screw propellers, with, I believe, Maudslay’s 
tandem engines, at the yard of “ Leslie’s,” I believe, now 
Hawthorn and Leslie. She was then named the Ville-du-Havre, 
having been thus renamed by the French Republic. I had 
several good looks at the wreckage of these splendid engines, 
which were also splendidly built ;' as well known since, this 
kind of propulsion was both expensive, and far from efficient 
for Atlantic service. 

Some years later I read of this unfortunate vessel 
being run down in collision with a sailing vessel and sunk in 
mid-Atlantic. I may try to remember some other engines of 
note built by this firm I was with, but at the moment will not 
intrude any further on your time, which I hope I have not 


trespassed upon. 
Putney, March 6th. W. W. Bencoueu. 








THE METRIC SYSTEM. 


Sir,—Might I draw your attention to the special provision 
made in Clause 4 (a) of the Metric Bill of the Associated Chambers 
of Commerce, which safeguards the engineering and other trades 
from any interference with their tools or the output of their 
machinery, and thus takes the ground from under your remarks 
made in this week’s ‘‘ Randem Reflections,’’ unless, indeed, 
you are less interested in the commercial side of the controversy 
than in the sentimental ? 

Hoping that your attitude is not due to any deep-seated feeling 
of hostility to the use of decimals, to an affection for other 
fractions, or to a ‘‘ divine fury,” similar to that shown by Mr. 
Halsey, I venture to ask you to kindly accept a few lines in 
defence of the metric faith. 

Firstly, I would point out the futility of creating a dividing 
line between the science worker and the industrialist, as affecting 
the question, because the overlap cf their realms is increasing 
every year, until the advent of a D.Sc. to a works managership 
will soon call for no surprise. As to the real question at issue, 
I would modify Mr. Halsey’s sentence, and say that it hinges 
on the relative importance of continuity ‘‘ between the present 
and the past,”’ and “‘ simplification of our work in the future.’’ 

The metric advocate believes the latter to be of paramount 
importance to our people from childhood to old age. As 
children they will be spared the loss of years spent in needless] 
arithmetical gy tics, devoting the rescued time to rea 
mathematics and physical science. As adults they will have 
weights and measures which are so simple as to be easily 
remembered, and readily used by the non-expert, and which 
are so uniform as to permit of the use of one type of low-priced 
calculating machines to relieve the notoriously understaffed 
condition of our industrial works offices. At present we pay 
50 per cent. more for our £ s. d. machines than is cha in 
decimal countries, while the space occupied by the shillings, 
pence, ‘halfpennies, and farthings reduces the capacity of the 
machine by two columns. In addition, the machine is valueless 
for weights and measures, whereas the machine made for 
decimal coinage is equally suited to metric weights and measures. 

As to the anticipated disasters arising from sudden destruction 
of Whitworth standards or air-brake couplings, it need only 
be said that Clause 4 (a) of the Metric Bill renders such fears 
groundless. At some future date, when the word ‘‘inch”’ is 
almost forgotten, such old standard sizes will probably be known 
by numbers, as at present in wire gauges, and in B.A. screw 
threads. The same will probably occur with our present limit 
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auges. 
Royal Societies Club, Epwarp C. Barton. 
St. James’s-street, S.W., 
March 13th. 





BRITISH LOCOMOTIVES. 


S1r,—In my article in this week’s issue of Tax Enctneen, 
in the table of passenger tank engines, there a ten 4—6-0 
side tank engines (C 460). These engines were originally con- 
structed for passenger traffic on the Whitby » but have 
recently been converted into 4~6-2 tank engines for goods 
traffic, and therefore there are no longer any passenger tank 
engines of the 4—6—0 type on English lines. The conversion was 
either in hand or made just before I made out the tables. 

Nottingham, March 10th. E. L. AnRons, 


(For continuation of letters see page 251.) 
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RECENT AMERICAN HEAVY GOODS LOCO- 


MOTIVES. 


THE majority of the locomotives now being built for 
heavy goods or mineral service in the United States are 
either of the 2-8-2 (*‘ Mikado”’) or of the 2-10—2 types. 
Poth provide liberal steaming capacity in proportion to 
acthesion— an essential feature in severe service, where the 
ability of the locomotive to handle its tonnage on a heavy 
pull depends quite as much upon the rate at which the 
boiler can supply steam as upon the cylinder dimensions 
or the weight on the coupled wheels. For heavy pushing 
service, and for road service on steep gradients, ** Mallet ”’ 
articulated locomotives are frequently employed ; while 
the triple articulated locomotive, with steam-driven 
tender, now in use on two lines, develops a higher tractive 
force than any other type of steam locomotive so far 
built. 

The dlustrations on this and on page 248 show three 
designs of heavy goods or mineral locomotives recently 
built by the Baldwin Locomotive Works—a 2-8-2 
(** Mikado ’’), 
Northern Railway ; a 2—10—2, 20 of which were built for 
the Bessemer and Lake Erie Railroad, and a triple arti- 
culated locomotive, with 2—8—-8—-8—4 wheel arrangement, 
recently placed in service on the Virginian Railway. 
Great Northern locomotives are closely similar to a number 
which were built for that line in 1911. They exert a 
tractive force of 60,900 lb., so that, with 229,000 Ib. on 
the coupled wheels, the weight available for adhesion is 
fully utilised. There are curves of 10 deg. (573ft. radius) 
on the main Jine. The tires of the coupled wheels are all 
flanged, but by allowing sufticient lateral play between 
the rails and the flanges the locomotives can readily 
traverse such curves as those. 

In accordanc with Great Northern Railway practice 
these locomotives are equipped with Belpaire fire-boxes 
and Emerson superheaters. The fire-box is placed behind 
the coupled wheels and over the rear bogie, and, apart 
from its large size, presents no unusual features of con- 
struction. The superheater elements are placed in 36 
5$in. flues, which are arranged in four groups, with two 
vertical rows per group. On each side of the smoke-box 
are two vertical headers, placed one in front of the other ; 
the rear header for saturated steam and the front header 
for superheated steam. The two superheated headers 
are cross-connected at the top by an equalising pipe, and 
at the bottom each one is connected with the corresponding 
steam chest by an outside steam pipe. 

Steam can be admitted to the cylinders while drifting, 
through a lin. pipe, which leads from a valve in the 
cab to the T-head in the smoke-box. The cylinders are 
fitted with by-pass valves of a type extensively used on 
the Great Northern Railway. Two ports, which com- 


of which: 25 were supplied to the Great | 
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| a long flame-way from the grate to the tubes. 





municate with the live steam ports, are normally covered 


by a flat plate. When the throttle valve is open this 
plate is held on its seat by steam pressure acting on its | 
upper surface. With the removal of this pressure, which 
occurs when the throttle is closed, the plate can lift from | 
its seat, and thus open free communication between the 
two ends of the cylinder. 

These locomotives are fired with Street mechanical 
stokers. Steam jets blow the fuel into the fire-box from | 
three points, one above the fire-door and one on each side. | 
The labour-saving devices also include a power-operated 
grate shaker, and a coal pusher on the tender. By means 
of the latter device the coal can be moved forward to 
the stoker conveyor without labour on the part of the 
fireman. 

The rear bogie iS of the Hodges pattern, with outside 
journals. A long plate spring is mounted over each 
journal-box, and the spring hangers are jointed to take 
the side swing. The locomotive is cross-equalised between 
the rear coupled wheels and rear bogie by means of two | 
horizontal transverse beams, which are connected by a 
central vertical link. The upper beam is hung from the 
springs above the rear coupled wheels, while the lower | 
beam is connected to the back equalisers. With this | 
arrangement, should any tendency to rock the engine | 
transversely originate in the springs over the coupled 
wheels, it will not be transmitted to the bogie springs, 
and vice versd. 

There are now in service on the Great Northern 95 | 
Baldwin engines of this type, and 50 more will shortly 
be constructed. The line handles a large amount of 
heavy mineral traffic, and also of livestock and perishable | 
goods. These ‘ Mikado” type locomotives, with high 
tractive force and good speed capacity, are especially 
useful, as they can be employed in quite a variety of | 
service. 

The 20 locomotives for the Bessemer and 
Railroad are of high capacity for a non-articulated design, | 
as they carry 332,700 lb. on the coupled wheels and 
develop a tractive force of 81,600 lb. The ratio of adhesion 
is thus 4.07. The Bessemer and Lake Erie connects the 
Great Lakes with the Pittsburg district, and handles an 
exceptionally heavy coal and ore traffic. Conditions are 
therefore favourable for the use of heavy motive power 
units. These engines traverse curves of 8 deg. (716ft.) | 
radius on the main line, and of 16 deg. (358ft.) in the | 
yards. The boilers are of the straight top, radial-stay 
type. The fire-box is placed behind the coupled wheels 
and above the rear bogie, and is built with a combustion 
chamber 65in. long, which extends forward into the boiler 
barrel. The furnace contains a brick arch supported on 
water tubes. The furnace volume is large, and there is 
The latter | 
The furnace equipment includes a | 


Lake Erie | 


have a length of 21ft. 


| 42in. apart transversely. 


| in diameter. 


Street mechanical stoker and a power-operated fire-door 
and grate shaker. 

The superheater is of the Schmidt type, with 48 elements. 
It presents a superheating surface equal to 24 per cent. of 
the total water-evaporating surface. The steam distribu- 
tion is controlled by piston valves 15in. in diameter, 
which are driven by Baker valve gear. This is @ pin- 
connected motion, without links or sliding blocks, and it 
takes its movement from the main crank-pin and cross- 


head. The latter controls the lead, which is therefore 
constant. The Ragonnet power reverse mechanism is 
applied. 


The main frames are vanadium steel castings of the 
bar form, 6in. in width, and placed with their centres 
Each frame is cast in one piece, 
with a forward extension, to which the cylinders are bolted. 
The Commonwealth rear frame cradle is fitted. This 


| structure is bolted to the main frames, just behind the 
| rear coupled axle, and combines, in @ single casting, the 


rear frames, foot-plate, equalising beam fulcrums, and 
various other attachments. The main frames are strongly 
braced transversely by cast steel cross-ties. 

Restricted clearance limits frequently necessitate, in 
the case of these large locomotives, a rather unusual 
arrangement of some of the details. In the present case, 
for example, four sand-boxes are used, two for running 
ahead and two for running backwards, and they are 
placed on the round of the boiler to keep them within 
the height limit. For the same reason the bracket sup- 
porting the bell is mounted on the smoke-box front. The 
tender is carried on two four-wheeled bogies, and is of 
the ‘‘ Vanderbilt” type, with a cylindrical tank, 8ft. Sin. 
It has capacity for 10,000 gallons of water 
and 16 tons of coal. 

The triple articulated compound locomotive for the 


| Virginian Railway is intended for heavy coal traffic on 


gradients of 2.07 per cent. The business of this line is 


| confined almost exclusively to handling coal, and it is 


not uncommon, on the low gradient sections of tho line 
to haul, with one ‘‘ Mikado” type locomotive, trains 


| composed of 100 cars, each loaded with 50 tons of coal. 


The most difficult phase of the operating problem is to 
move this heavy traffic over the steep gradients above 
mentioned, and the triple locomotive was purchased 
with a view to increasing, as far as possible, the tonnage 
per train moved on the gradients. f 

As far as the general principles of its operation are 
concerned, this locomotive is similar to the Erie triples. 
The longer tank of the Virginian engine necessitates the 
use of a four-wheeled rear bogie, instead of the two-wheeled 
design used on the Erie locomotives, so that there are in 
all 30 wheels under the Virginian, of which 24 are coupled 
in three groups of eight each. All six cylinders are of the 
same dimensions, and were cast from the same pattern, 
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Those driving the wheels of the middle group receive 
superheated steam direct from the boiler, and the exhaust 
from these cylinders enters two flexiblé receiver pipes, 
one | forward to the cylinders of the front group, 
and the other back to the cylinders of the rear group. The 
ratio of compounding is thus as one to two. The exhaust 
from the front cylinders is utilised to create a draught 
for the fire, while that from the rear cylinders is passed 
through a feed-water heater, and is then discharged up 
@ pipe at the rear end of the tank. 

The ‘‘ Simplex ”’ intercepting valve is used on this loco- 
motive. It is placed in the high-pressure cylinder saddle, 
and is so arranged that, when starting, live steam enters 
both the front and back receiver pipes, while the exhaust 
from the high-pressure cylinders is conveyed to the smoke- 
box through a separate pipe, and is discharged through 
an annular nozzle surrounding the main nozzle. After 
starting, the valve automatically changes its position, 
diverting the high-pressure exhaust to the receiver pipes 
and causing the locomotive to work compound. By 
admitting steam to the intercepting valve through a small 
pipe leading from the cab, however, the engine can be 
operated as a single expansion locomotive at any time. 
When running with the throttle closed, saturated steam 
can be admitted to the high-pressure cylinders through 
a small pipe connected with a lever valve placed in the cab. 

The steam distribution to all the cylinders is controlled 
by piston valves 14in. in diameter, which are driven by 
Baker valve gear. The Ragonnet power reverse mechanism 
is applied, and the three reverse shafts are connected by 
jointed reach rods placed on the centre line of the loco- 
motive. By locating the joints in these rods in immediate 

proximity to the hinge-pins connecting the frames, there 
is very little tendency to distort the movement of the 
low-pressure valves when the front and rear groups of 
wheels are displaced on @ curve. 

The boiler is of exceptional size. It has a.grate area of 
108.2 square feet and a water-heating surface of 8120 
square feet, and contains a 65-element superheater, with 
2059 square feet of superheating surface. The furnace 
’ is of the Gaines type, with a total inside length of 15ft. Sin. 

Of this the grates occupy 12ft., the forward part of the 

furnace being used as a combustion chamber. 
chamber is pe here from the fire-box proper by @ trans- 
verse bridge wall and fire-brick arch. The latter is 
supported on water tubes, and preheated air is admitted 
underneath it, through vertical ducts placed in the wall. 
The combustion chamber ‘is sealed at the bottom, and 
is provided with a-hopper, through which any cinders 
that accumulate can be easily removed. This type of 
furnace provides ample volume and also a long flame-way 
—two features of importance in burning high volatile 
coal. The locomotive is fired by a Street mechanical 
stoker. 

The articulated frame connections are designed to 
provide flexibility in a vertical as well as a horizontal 
plane. Each radius bar is attached to a transverse hori- 
zontal pin, and is fitted with a case-hardened, spherical 
bushing, which embraces the hinge-pin. With this 
construction there is no binding at the joints when the 
locomotive passes over uneven tracks or abrupt changes 

‘in grade. 

The tank has a capacity for 13,000 United States 
gallons (of 231 cubic inches), and is one of the largest 
ever used on @ locomotive. A piston pump is used for 
feeding the boiler, and is placed between the tank and the 
feed-water heater, so that it handles cold water only. 
Two injectors are also provided for use in cases of emer- 
gency. 

Particular attention has been paid in this locomotive 
to lightening the machinery and reciprocating parts as 
far as is consistent with the strength required. To this 
end special materials have been extensively employed. 
Nikrome steel is used for the piston-rods and main crank- 
pins, and steel with vanadium content for the crosshead 
bodies, main and side rods, main axles, springs, engine 
frames, and the tires of the coupled wheels. The cylinders 
are of vanadium cast iron. 

The principal dimensions of the locomotives described 
above are as folloows :— 











| 
| Great Bessemer and 
Northern> Lake Erie. Virginian. 
2-8-2. 2-10-2. 2-8-8-8-4. 
¢ sylinders Sel: 281 n. X 32in. | 30in. x 32in. |(6)34in. x 32in. 
Coupled wheels, diam. | 63in. 60in. 56in. 
Boiler, diam. | 82in. 92in. 100in. 
Steam’ pressure 180 lb. 200 Ib. 215 Ib. 
Tubes, diam. | = oat and 2in. Sie, sad oe 
5hin., ; 5$in 5tin., 65 
Tubes, number... {fit 30, | 2Hin 269 | 2Hin.'365 
Tubes, length itt. | zit. 25it. 
Grate area... ‘ 78 108.2 
Water heating surface. 4665 sig 8120 
Wheel base, rigid surface .. 918 1237 2059 
eel base, ri ..| 16ft. 9in. 21ft. 4in. 15ft. 3in. 
b.. . Ned ..|  16ft. 9in. 21ft. 4in. 67ft. Zin. 
i total engine. 35ft. 40ft. 7in. 91ft. 3in. 
a total engine) 
and tender 58ft. lin. 77ft. 8tin. 
Weight on coupled 
whee! ..| 229,000 332,700 726,000 
weight, total ‘engine ..| 806,500 404,250 844,000 
Weight, ie — and ’ 
J 460,000 585,000 _ 
Tractive a Sa 60,900 81,600 166,300 
rr ‘ 
RESEARCH. * 


By W. R. WHITNEY, Director, Research Laboratory, 
General Electric ‘ompany. 

IT want to talk about pure research, because we Ameri- 
cans seem to know so little about it. Nothing in the 
world is so important to engineers. Although the Massa- 
chusetts Institute of Technology is the greatest engineering 
school, it is the home of few research men. 

Since the war began we have all taken inventories, 
We see that there is need on every side for national plan- 
ning which shall extend beyond the four years for which 
our political parties are separately responsible. Our 
nation will not mature under a single administration. 
National policies should be planned for long periods. 
The part which I want to talk about to-night is the 
adv t of , and the improvement of Ameri- 
cans by our Institute. 

Because of the inherited conservatism of systematised 











* Address delivered at the Alumni Dinner ot the Massachusetts 
Institute of Technology, January 6th. 





; teaching, radical steps are slow. William Barton Rogers, 


in establishing this Institute, did something radical. 
Men were to be taught by contact with things, instead of 
being merely told about them by teachers—the custom 
of a thousand years. A great technical school resulted. 
It prepares men for useful work in trade and industry, but 
neither this nor any other American school is doing much 
to read the countless uncut pages of science or to lay the 
foundations of the future engineering structures. 

Even if research had no greater value than its application 
to engineering, much more of it ought to be done at this 
Institution. If working into new levels of Nature’s 
infinite mines merely made students brighter, or teachers 
more interesting, there would be ample warrant for 
research. But there are better reasons.. Some are instinc- 
tive and as difficult of analysis as are our reasons for 
developing at all. 

Man seems to be the supreme, mentally elastic organism. 
He develops by: trying novelties and by taking new paths. 
No one knows to what extent he may develop, but every- 
one knows that through acquisition of knowledge, or, let 
me say, production of it, he may transcend any physical 
limits. This will not come about by continuous repetition 
of what we have already learned. , Monkeys and _ parrots 
do as much. It will come through the continual and 
active appreciation of new knowledge. In . national 
mental development we might be wise to learn to do: as 
well as Germany has done until we can do better.. In 
most every little town of the Empire there is a university. 
In almost every university there are several high-brow 
professors, and in almost every professor there is a research 
man of high order. Such has been the condition for two 
score years. During that time a large part‘of the basic 
knowledge of our engineering has come from these. people, 
whether it be the engineering of the physician, the chemist, 
or the electrician, or the engineering of music, economics 
or religion. Every one of these professors delved patiently 
in his university laboratory, using his own and students’ 
hands, and his lectures were far the lesser part of his work. 
Such men teach by example, and produce others like 
themselves by contagion. When the student has in turn 
contributed to new knowledge, and only then, he may 
become a doctor, and in Germany this means something 
real. When this doctor has later shown great originality 
and productivity, he may become a professor, and that 
means “ wie ein Gott ’’—only a little lower than a Kaiser. 
Do not make a mistake here of laughing at the funny 
foreign facts. Maybe we are funny, and slow to see it. 
When I ‘“‘ made my doctor”’ in Germany, a laurel wreath 
was put at my place at table. In America I should have 
had to buy a box of cigars for the boys. 

A professor with us is a conscientious alumnus a little 
older than his assistants. He is stunting his mental 
growth on a salary that no chauffeur would accept. He 
is not expected to be a scientist, nor a worker in science. 
He is not asked to show boys how new things may be done 
by doing them. He must confine himself to talking 
about accomplishments of others, usually foreigners. 
We rail at him, but do not help him at all. The fault is 
not his. He was raised as a part of the system which we, 
in our poverty, have had to employ. 

In the advance of civilisation it is new knowledge which 
paves the way, and the pavement is eternal. While the 
physical structures of man are decaying, the facts he has 
learned are ever doing new service. Antitoxic devices will 
be increasing when locomotives are forgotten. Magnetic 
induction will work after the Pyramids have blown away. 
We ought to see that everything distinguishing our lives 
from those of Indians has come from studying something 
new. 

As we grow in years and wealth, we ought to grow in new 
wisdom and knowledge. H. G. Wells, who wrote “‘ Mr. 
Britling Sees it Through,’ once made some notes on 
Boston which have enough of fair criticism of our immo- 
bility to warrant repeating. He says: ‘‘ There broods 
over Boston an immense effect of finality. One feels in 
Boston as one feels in no other part of the States, that the 
intellectual movement has ceased. ... It makes little 
in the mind of the world whether anyone is concentrated 
upon medieval poetry, Florentine pictures, or the propaga- 
tion of pills. The common significant fact in all these 
cases is this: a blindness to the crude splendour of the 
possibilities of America now, and to the tragic greatness 
of unheeded issues that blunder towards solution, &e.,’ es 
and finally, ‘‘Over against unt ignorance is 
scholarly refinement—the spirit of Boston—between that 
Scylla and this Charybdis the creative mind of man steers 
its precarious way.” 

The creative mind of man steers its precarious way, and 
there is little reason for it but habit. We are not too old 
to grow the creative mind. England, France, and Ger- 
many do it. We are not too young, because western 
universities are doing it in some lines. 

In many countries there exist to-day classes of men who 
devote their lives to public welfare and are kept from 
starvation by long established customs of community 
support. This grouping may extend from government 
officers on the one hand to monks on the other. As a 
matter of fact, much of our accumulated knowledge has 
been disclosed by these two extreme classes. If one 
recalls the ways by which much of our scientific knowledge 
has been obtained, he realises that it has been through 
simple individual inquisitiveness, At irregular times and 
places men have appeared who seemed to be perpetual 
interrogation signs. They were never satisfied with what 
was already known, but they themselves wanted to extend 
the known with an ardour which was perpetual. They 
were usually professors. 

There are a few very marked peculiarities surrounding 
these cases which we Americans have thus far failed to 
realise. And this is the more surprising because these 
peculiarities deal with the very practical matter of bread 
and butter. Most of the foundations of the world’s great 
advances in experimental knowledge have been laid by 
men who were set apart and supported by the government, 
or some more or less public institution, where, for very 
long periods—usually for life—they were encouraged to 
delve into the unknown. Think of Davy and Faraday in 
the Royal Institution; of Graham, Ramsay, Rayleigh, 
J. J. Thomson, and Kelvin, in English institutions ; of 
Pasteur in the Sorbonne and Pasteur Institute, of the 
Curies, of Dumas and Berthelot and others of France ; -of 
Helmholtz, Bunsen, Hertz, Wéhler, Hofmann, Ostwald, 
Haber, and others, in German universities ; of Berzelius, 





vant’ Hoff, Mendelejeff, Arrhenius, and a score of men 
from the universities of other countries. Most oi these 
are men of our time and none of our country. They were 
in some way supported in their research work by their 
country. How many such cases can we cite for America ? 
In a few colleges one or two men are now permitted to 
carry on a little research work, when it does not interfere 
with routine teaching. It was not long that research, 
if done at ald in some of our colleges, to be done 
surreptitiously. At this same time other countries were 
paying their best scientists to continue research, and 
schools of research were being maintained in almost every 
large German and French city. 

There is something distinctive in research which can 
best be covered by the word “trying.” It seems to me 
to convey an impression of following the suggestions of 
Nature, instead of attempting to force some single, pre- 
conceived path, to the exclusion of others. Many of our 
real advances come to us through the development of new 
phenomena which are in no sense sought for the p 
The foundation is laid at times when thought of the object. 
gained is impossible. The knowledge may be stored a long 
time before the value of it is realised. It is the seeking of 
this kind of knowledge that we, as a whole, should en- 
courage. In our various technical undertakings we make 
use of the direct method of attack. We try all the pro- 
mising schemes which seem likely to lead us to the parti- 
cular new end we have in mind, but this is not the way by 
which are produced our longest strides. It is not the way 
they have developed heretofore. When Professor Hertz 
was making observations which were based on the effect 
of one spark gap on another at a distance, and concluded 
that he was dealing with electric waves in space, he was 
not trying. to improve the telegraph or telephone, He 
was like an inquisitive child, making what to him were 
interesting experiments. He was well trained to observe, 
but otherwise he was like a youth guided solely by the 
interest in the new things he was finding. When he had 
added to our knowledge the few simple facts which he 
observed, the result of trying things, he had laid the foun- 
dation for a Marconi. His ability was no accident, his 
services no unsought nor ae ps | BHT thing. He had 
been trained by Helmholtz, and all his life he was employed 
in German universities to do pure research work, and to 
encourage others to do it likewise. This is the important 
point. 

The reason why we should take most interest in this 
type, of research is that it most needs help and under- 
standing in America, and it most develops the people who 
support it. The American manufacturers are probably 
wise enough to measure the value of direct attack on their 
specific problems, and they will more and more effectually 
employ men to solve them as men appear who are com- 
petent... In this way much that is new will be discovered, 
but not enough, nor of the right kind. The discoveries in 
separate industries are usually those of further refinement 
or improvement. The natural extensions of present 
known paths, the more or less obvious additions or econo- 
mies, these are the studies of the industries. By industrial 
research as usually successfully carried on, few new fields 
of human endeavour are likely to be opened up 

I do not believe it is commonly calles -punteiediy 
in America—how generally the world’s greatest discoveries 
were disclosed in their first stages by men who were highly 
trained and experienced in experimenting. I want to 
emphasise this point. We do not appreciate the fact that 
usually the long strides in advance are made by careful, 
painstaking observations of matters not at the time parti- 
cularly promising or comprehensible to the layman. The 
foundations of advances are most often made by such men 
as experimenting science professors, who, with mind 
skilled in observation and keen in appreciation, have had 
opportunity to long continue the investigation of some 
phenomenon of Nature which they observed. We Ameri- 
cans must get out of our minds the thought that our part 
is always like harvesting the wheat we have grown on our 
virgin soils. Something has to be cultivated, something 
planted. We must learn that improvements of great 
human interest are not accidental, fortuitous, or free from 
extended exertion. 

We are generally superficial. The interesting lives of 
@ few exceptionally able American inventors have led 
us to over-prize engineering short-cuts. We are patenting 
inventions at the rate of nearly 50,000 a year, but very 
few Americans are advancing the sciences at all. We 
need to be told that beneath national supremacy must lie 
some sort of national foundations, and if we are considering 
technical, industrial, or engineering supremacy, we must 
expect to need some constructive work in bases of physics, 
chemistry, electricity, &c. 

We do not need to confine our thoughts to narrow 
branches of endeavour. Let us look at fields of modern 
work, chosen at random. The underlying thought in 
these illustrations is that the great new strides were made 
by highly trained observers, that their power of scientific 
observation, supported by facilities for experiment, were 
the guarantees of subsequent useful developments. 

The benefits of anesthesia, for example, are due to 
the experiments of Dr. Priestley on gases, which led Davy 
to play with nitrous oxide. Then, by experiment, he 
discovered its power of producing insensibility to» pain. 
Faraday showed that ether acted similarly ; Dr. Morton, 
in Boston, also disclosed its applicability, and, finally, 
anesthetics came into general use. The research men 
were at the time trained chemists merely trying things 
for the pleasure they obtained in learning something new, 
and they had been practising this scientific observation 
and chemical experimentation all their lives. Thus they 
appreciated the value of the new facts = & yp ewe | 
experiments to add to the knowledge alread awe 
And they had time to do it and were paid to do it. 
connection, Sir James Simpson, who introduced 9 Alar ene 
into anwsthesia, early showed a peculiar talent for medical 
observation and research. He was a well-known professor 
in Edinburgh, a trained experimenter. In 1847, after 
numerous experiments on himself and others, he disclosed 
the possibilities of chloroform as an anesthetic. If we 
take a step further back in this field, we find chloroform 
itself discovered as a new chemical Lisbig. the was by the 
well-known university professor, Liebig © was trained 
and. supported all his life for doing just such things. 
He was the first of a long series, and he made many 
such contributions to our welfare. 

It is for such reasons that we want to see more chemists 
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and physicists trained in our schools than are absorbed 
in our industries. We need them much more generally 
in scientific research laboratories, in the college or else- 
where, where the country’s future interests are concerned. 

‘The trying of new things which made the telephone 
possible was done by Faraday when he studied the effect 
of one electric current on another and disclosed the general 
laws of magnetic induction. His was no uhtrained mind 
suddenly awakened by a gracious Nature with a useful 
discovery in her outstretched hands. He was studying 
& lot of little effects which all practical men of his day 
would have said were meaningless and useless. He was 
keeping careful notes of every observation and continuing 
every experiment as the results of the last one led him 
onward, His trials of unknown combinations, each 
with its clear object, reached many thousands in number. 
To him they were full of mystery, and so interesting as to 
force him to continue them. The world holds an infinity 
of just such phenomena still unstudied, but it does not 
support many such investigators. 

Speaking in the light of subsequent utilities and develop- 
ments of his work, we can safely claim that such an investi- 
gator is worth thousands of ordinary men. Something 
must also be attributed to his opportunities and environ- 
ment. Such things wecansupply. Taught to experiment 
by a Davy, and retained in a position in the Royal Institu- 
tion, he was in command of his own time and adequate 
apparatus for scientific research over a period of two 
score years. This cost the Royal Institution of Great 
Britain yearly not over 2500 dols. for salary at his highest 
annual rate. We do not expect every such investment 
to be as productive. But, there are at this late day, in 
our own country, very few men employed to do research 
work as he was employed. In most of our institutions 
of learning, it is still difficult to obtain funds to permit 
of scientific research by teachers even for a small fraction 
of their time. . 

People have already nearly forgotten that aeronautics 
owes its present development to the trying of certain 
new things by Professor Langley. No one took any stock 
in his early studies on the rate at which little cardboard 
planes would fall, if given a certain slant and a certain 
lateral speed in the air. His studies had been published 
for years, but no one used them. At that time aviation 
certainly seemed more possible through the use of balloons, 
of lifting propellers, or of waving wings, than through 
any other means. Langley finally tried to show the 
application of the facts he had learned about air-floating 
planes to aeronautics, and was scoffed at. Now we appro- 
priate at once sixteen million dollars for such flying 
machines, to keep abreast of those who are using the 
principles disclosed by Langley. 

But Langley’s work, so far as his support by the country 
went, was one of our best American near-successes. 
He, too, was a highly trained physicist. He was early 
& professor of astronomy and physics, and was long an 
experimenting student of meteorology, both at Pittsburgh 
and Washington. His efforts for a time were supported 
by the Government, but this support was withdrawn 
at the critical period when a successful aeroplane, as we 
now realise, was apparently actually at hand. For only 
& part of his work on other matters, such as the extension 
of the invisible solar spectrum or the bolometer, we oug’ t 
to have rewarded him by aiding him to develop tho:e 
other subjects, like d4erodromics, in which he excelled. 

Were his discoveries fortuitous? No. He was an 
active scientific investigator with years of training and 
experience. The kind of work he was doing is exactly 
what is needed for the foundation of such advances as 
we hope to make, but cannot now foresee. Unfortunately, 
we Americans were not wise enough to continue encourag- 
ing and supporting his work. 

A Swedish professor in a lecture once noticed that a 
wire carrying electricity made a magnetic needle move 
when brought near it. He studied this little thing because 
he liked it. Another Professor, in France, quickly went 
on with this little phenomenon, finding out how in general 
electricity and magnets were related. Then a couple of 
Germans used the principle for communication at a dis- 
tance, and we soon had electromagnetic telegraphy. 

In addition to these, such men as our own Professor 
Henry contributed to the study of the electromagnet. 
Is it an accident that all of these men, Oersted, Ampére, 
Gauss, Weber, and Henry, were in educational institutions, 
that they were mature and highly educated men ? Perhaps 
the two names which first occur to the student of the 
electrical group are Volta and Galvani. Here again 
we have trained observers and teachers. Each of them, 
but two, was over forty when he did the work here referred 
to. I mention this to show that in such cases maturity 
in age and education has been common, and that we must 
get out of the way of thinking that great advances by 
original thought and work emanate usually from the young 
and untrained mind, or are accidents of time and environ- 
ment. 

Prior to the studies of Ampére, no one proposed trying 
currents in wires acting on magnets as a scheme for com- 
munication. The post did that work satisfactorily. No 
one knew telegraphy as a want at all. The use followed 
after the discovery. The discovery was made by a trained 
scientist. It was studied by a scientist, and scientists 
later steered it into useful directions and engineers made 
it commercial. 

Most Americans probably imagine the great utilities 
now depending on the use of steam as traceable to the 
discovery of a lad who observed the steam pressure exerted 
in the kettle at the home fireside and who, with a little 
tinkering, soon set up the steam engine. This is what 
our newspaper men call the personal touch, or human 
element, which is so necessary to effective popular science. 
But the truth is sacrificed to please us, for a cent. Hero 
of Alexander apparently made the first steam engine. 
He was one of the greatest scientists, students, teachers, 
and writers of his day, and his results were the work of 
most advanced and careful experimentation, carried out 
with remarkable support and conveniences. The methods 
of development of new things in Hero’s time (130 B.c.) 
are necessary to-day. 

We find in the researches which led to the engine 
becoming the combination of a cylinder, piston, and 
condenser, the work of Papin, a lifelong experimenter 
in physics, hydraulics, and pneumatics, and a professor 
at Marburg. He worked out the idea of the condenser. 
Apparently the aid of Robert Hooke, a professor at 


. 





Gresham College and a lifelong research student of physics, 
enabled Newcomen to improve Papin’s apparatus, so that 
an engine for mine pumping resulted, and then came Watt. 
He was aided by Glasgow professors, and the College gave 
him the position of mathematic instrument maker. In this 
position, with the help of the professor of chemistry, 
Black, and the professor of natural philosophy, Robison, 
he experimented on steam. He was at this work eight 
years before he made the advance of adding the vacuum 
to the earlier engines. It was not a flash of thought, 
but a long study. 

And so I say, let us train more scientists, more men who 
can study new things and ask questions of Nature. We 
will be adequately supplied with good engineers, because 
the demand for them is obvious and the pay good. 

It was a professor at Louvain, Minckelers, who apparently 
started us in the use of illuminating gas. He became 
interested in the distillation of coal. He was not aiming 
to illuminate houses, and his first uses gave no premonition 
of our present conditions. He was trying such gases in 
balloons, but he also tried lighting his lecture-room by 
this means. The engineering development of this peculiar 
discovery did not take place for ten or more years, but 
it was the inquisitive mind of the trained physicist and 
chemist which made the engineering possible. 

To take a well-known chemical field, let us review the 
way the facts were discovered and the steps taken in the 
fixation of nitrogen. No attempt will be made to give 
@ complete account, but notice how generally it is the 
mature, highly trained man who makes the observations 
and carries the study to the point where obvious utility 
warrants others taking hold. The earliest work on the 
action of electric arcs in producing combination between 
the gases of the air, was the observations of Priestley and 
Cavendish, each of them a lifelong student of chemistry 
and physics. They showed that nitric oxides are produced. 
The refinements of technical development were due to 
the experiments of Bradley and Lovejoy in America, 
of Birkeland and Eyde in Norway, and of Schoenherr 
and Pauling in Germany and Austria. Another of the 
fixation processes is traceable to the discoveries of Moissan, 
an experienced chemist and teacher in Paris, who described 
the production of calcium carbide in the electric arc. 
It had been previously made, and the production of 
acetylene from it, by Wéhler, a teacher of chemistry in 
Leipzig, and at the time of Moissan’s discovery was also 
discovered in America, by Wilson, who developed it 
commercially. That this carbide was useful for the 
fixation of nitrogen was found by Caro and Frank. Ots- 
wald, one of the most active physical chemists, became 
interested in catalysis and studied the oxidation of 
ammonia to nitric acid, when this reaction had only 
scientific value, and yet it is now used to help Germany 
in her manufacture of explosives. Professor Haber, 
another well equipped German teacher and investigator, 
also studied a number of gas reactions in the way which 
almost always puts the science, and sometimes the indus- 
tries, ahead. He spent years studying and writing on the 
thermodynamics of gas reactions. His direct production 
of ammonia is now possibly the world’s simplest way of 
getting ammonia, and from it, in turn, the very desirable 
nitric acid. Such a large part of this work has been due 
to the start given by the purely inquisitive experiments 
of well trained experts that this way of advancing seems 
asure way. — . 

Carl Scheele devoted his whole life to chemical experi- 
ment and investigation. The chemists of to-day are 
deeply indebted to him for his many studies. No one can 
properly inventory the work of sucha man. His discovery 
of oxygen made his name forever known, but his studies of 
the colourisation of certain silver salts by light laid the 
foundation for photography. How easily we accept as 
natural a condition such as this, where the greatest skill of 
a human copyist is perfectly transcended by a simple 
chemical process. But it was once unsuspected ; the way 
was opened by inquisitive experiments by a good observer. 

Surely there are many more just such widely interesting 
developments which only await the careful studies of the 
trained inquirer. The history of photography is filled 
with the names of chemical and physical investigators, 
most of whom contributed to this science only after long 
preparation in research work. Very little, or nothing, 
seems here to have been accidental. Our position has 
resulted from gradual accretions of knowledge from many 
experimenters. 

I do not claim that professors, when given time to 
carry on experiments and delve in some new field, have all 
started revolutionary utilities, nor do I believe that every 
new plane to which we have been lifted by human effort 
has been the result of some college professor’s work, but 
it is right to realise that most of them have been. The 
illustrations are useful in showing that new knowledge is 
likely to come from the experiments of scientifically 
trained men who, removed from many of the interruptions 
of average life, can go more deeply into the unknown than 
most of us, and they make no question whether we are 
doing enough of trying new things. 

As we ride in our automobiles, we realise that the explo- 
sion type of engine marked a new epoch. On account of 
the proximity, we cannot estimate the value of this step. 
Apparently, like the use of illuminating gas or magnetic 
induction, this foundation was also laid in the professor’s 
lecture-room. The first explosion type of engine was 
apparently that of a Professor Farish, at Cambridge, in 
1820. In this case he used hydrogen and air mixtures, 
but the step to other gases, or gasoline, was only one of 
refinement. We cail it engineering after the principles are 
founded. , 

During the past few years we have had our pleasure 
constantly increased by the thermos bottle. This may 
be a little step, but it must be attributed to the scientific 
work of a trained expert, Professor Dewar. His greatest 
service may be his work on the liquefaction of gases, but 
his needs for such liquids as hydrogen prompted the 
development of the vacuum jacketed and silver coated 
glass apparatus now in daily use throughout the wor d. 

We have already mentioned Davy, of the Royal Insti- 
tution. His continued experiments led to many of the 
conveniences of to-day, but he also discovered and isolated 
the ave metals, sodium, magnesium, calcium, barium, and 
strontium. His studies of fire-damp and his safety lamp 
are also familiar, and his work on agricultural chemistry 
started the world on a line which is still under experiment. 
His attainments, and those of his successor Faraday, 


probably account for the permanency of publicly supported 
scientific research in England. - 

The Royal Institution of Great Britain maintains pro- 
fessors of natural philosophy, chemistry and physiology, 
and has good research laboratories under its. direction. 
Other men who have been thus developed and maintained 
were Thomas Young, Tyndall, Frankland, and Rayleigh. 
Can any one question the wisdom of encouraging these 
particular men ? 

The London Royal Society was established and largely 
supported by contributions of its members, but it occupies 
a semi-official position as the scientific adviser of the 
Government. Parliament has long voted annually 20,000 
dols. towards its work. : 

Any attempt to cover the marked disclosures of science 
would be incomplete without reference to the work of the 
German schools of organic chemistry. But here the 
modern results of organised efforts by the best educated 
chemists are well known. The number of useful dyes is 
almost infinite. The by-products in the way of new 
explosives, such as trinitrotoluol, are familiar to all. So 
are countless medicinal products, like antipyrin and 
phenacetin, and special chemicals, such as photographic 
developers. There is surely no limit to the possibilities 
due to the careful and long continued studies of organic 
chemical reactions. The way the work was done is what 
insured its eternal usefulness. 

The last contribution to our economies in artificial 
lighting was due to the purely scientific researches of 
Rayleigh and Ramsay, than whom no scientists were 
better trained. Their discoveries of argon later permitted 
its use in incandescent lamps to improve the quality of the, 
best then known. 

. We cannot go into the details of the discoveries which 
led to the telescope and microscope, but after the earliest 
simple lenses, they were the work of the investigating 
student of physics, whose names, like those of Hooke, 
Wallaston, and Herschel, are well known. It is also worth 
while referring to the markedly practical case in which the 
German Government supported the efforts of Professor 
Abbe, and thus aided in the production of those optical 
glasses and instruments which have made the reputation 
of the little town of Jena. 

In biochemical fields there are countless examples of the 
value to the race of keeping able research men at work on 
questions of human welfare, the cure and prevention of 
disease, &c. The immense field of immunity studies 
which in the past quarter century have seen the strides 
made by Pasteur, Ehrlich, Metchnikoff, and their students, ~ 
cannot be expressed in ordinary theasures of value. They 
have called for the life study of many good men, and any 
less preparation would have been inadequate. 

I have intentionally omitted the names of many men 
who accomplished much for mankind by devoting their 
lives to scientific investigation, usually in connection with 
some school. The cases chosen, while selected at random, 
are some of the relatively simple ones. The monumental 
work of such men as Helmholtz, Newton, Maxwell, Liebig, 
Bunsen, Kelvin, and scores of others, could scarcely be 
briefly treated, but in all of them the value of long con- 
tinued application in new fields of physical knowledge is 
plain. They were all given time, opportunity, and support 
for the public good. 

Readers of Popular Mechanics some time ago selected 
by vote the seven wonders of the modern world. The 
highest votes were received by wireless, the telephone, 
aeroplane, radium, antiseptics, antitoxins, spectrum 
analysis, and X-rays. How were they originated ? All 
of them were produced by the identical formula. In the 
first place they were not the result of a direct attempt to 
accomplish what was really attained. The end was not 
visible when the foundations were laid. The real work was 
done by thoroughly well trained observers—not by laymen. 
They were professors in every case. They followed up a 
lead opened by an observation which was too insignificant 
to attract the attention of less trained men. The results 
now form a large proportion of our human inventory, and 
we ask :’ Are other such additions possible ? The answer 
is certainly, Yes, and by the same method. These dis- 
closures are portions of an infinite nature. They seem 
insignificant until some strenuous and highly studious 
efforts are expended upon them, and then it slowly becomes 
apparent that they fit perfectly into our needs. As we 
could not have foreseen them, so we cannot foresee their 
followers, but with the extension of knowledge the possi- 
bilities continually increase. The limitations are in us, 
and in our finite vision. We will get ahead in proportion 
to our training for extending the realms of natural know- 
ledge, and we will grow in proportion to our applications 
of modern methods used at the advancing boundary 
between known and unknown. This is the way it has 
always been done. 








THE LINKING UP OF ELECTRICAL UNDER- 
TAKINGS. - 

An important meeting was held in Manchester a few 
days ago, over which the Lord Mayor presided, when the 
above-named subject was discussed. Representatives 
of over forty electrical undertakings in Lancashire 
and Cheshire attended. Mr. G. H. Roberts, secretary 
to the Board of Trade, addressed the meeting, and said 
he regarded the conference as of vital importance to the 
nation as a whole as well as to the local authorities. If 
legislation were needed the Board would be prepared to 
consider the matter sympathetically. Mr. 8. L. Pearce, 
electrical engineer to the Manchester Corporation, spoke 
in favour of the scheme, which, he said, would result 
in a saving of many thousands of pounds sterling per 
annum. In the matter of four groups alone he calculated 
a saving in coal of £82,000 per year taking coal at 17s. 6d. 
per ton. Mr. Roberts expressed his satisfaction with the 
manner in which the linking up scheme in the district 
had been handled, and it was decided to form a larger 
committee to carry on the work. We understand that 
the promoters of the scheme are extremely gratified 
with the progress which has already been made, and it is 
probable that before long steps will be taken by the 
Government to bring it to maturity. 
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Tue Midland and South-Western Junction Railway is 
saving 10,000 engine miles a month as a result of the traffic 
restrictions. 


THe Cambrian Railway Company has been able to 
credit its capital account by £1000, the original cost of 
an engine it has sold. 

More than one-half of the entire staff of the Neath 
and Brecon Company is paying for war loan stock, 
taken up by the company, by weekly payments. 


A COMMISSION has been appointed by the Governor of 
Iowa to arrange for the erection of a memorial to General 
Grenville M. Dodge, who was known as the builder of the 
Union Pacific Railway. 


AN association, to be known as the Society of Terminal 
Engineers, has received a charter, under the laws of New 
York State, for the purpose, among other things, of pro- 
moting the study of terminal engineering and mechanical 
freight handling. 

TxE Liverpool Overhead Railway Company asked ‘the 
Board of Trade that the increase in railway fares should not 
apply to that line, as it is worked by electricity and had 
no locomotives to hand over nor rails to spare. The reply 
was that no distinction could be made. 


THE Maryport and Carlisle locomotive power has been 
much taxed during the past year, and the company hoped 
to have obtained a new heavy goods engine, but could not 
find any makers of engines able to supply except after 
so long a period as would have been almost useless. 


ACCORDING to a United States Commerce report, 
Germany exported 500,835 tons of railroad and street car 
rail, valued at 14,440,700 dols., in 1913; 101,728 tons of 
metal sleepers, valued at 1,057,250 dols., and other railroad 
material to the amount of 113,778 tons, and the value of 
7,657,000 dols. 


In 1911 the total delay of the principal trains on the 
Great Northern of Ireland amounted to 14,548 hours ; in 
1916 it was only 1535 hours. Moreover, the average late 
arrivals at the end of its journey of each of the principal 
passenger trains was 24} minutes, and of the booked goods 
trains 3$ minutes. 


Tue Bill for strengthening Charing Cross Bridge came 
up for second reading on Tuesday evening last. Its 
rejection was moved by Sir W. Essex. The Board of 
Trade recommended that it be read a second time, and 
referred to a committee. The proposals were supported 
by Mr. J. H. Thomas, and the Bill was read a second time 
by 184 votes to 56. 

THE telegraph and block instruments, telephones, wires, 
&c., on the Midland and South-Western junction were 
maintained by private contract. The lease with the 
contractors ran out last year, and the railway company 
borrowed £6500 from the Midland Railway and bought up 
the plant, which the company now maintains. Experi- 
ence during the last ten months shows that the transfer 
has been advantageous from all points. 


THE United States Consul at Dairen reported recently 
that there has been constructed at the South Manchurian 
Railway workshops three locomotives for the French 
railways in Cochin-China. The locomotives weighed 
64,103 lb., and with the tender 103,053 Ib. The same 
authority also says that the Japanese Railway Board will, 
in future, construct its own electric locomotives, for use 
on the Usui line, instead of obtaining them from Germany. 


THE restriction of posters will adversely affect the finance 
of the railway companies. According to Lord George 
Hamilton, speaking at the London Electric Railways 
Company’s meeting on the 9th, its aggregate revenue 
from poster advertising on the stations, in the cars and 
lifts, and on the omnibuses, was not far from £100,000 a 
year. We would remark that the rents from advertising 
space go into the miscellaneous receipts of railway com- 
panies, and these are outside the guarantee of the Govern- 
ment. 

Two engine cleaners on the Midland Railway were sent 
from Bath to another station as firemen. Later, they 
were told that only cleaning at cleaners’ pay was available, 
and their earnings fell from between 30s. and 35s. per week 
to 23s. per week. The men therefore asked to be returned 
to Bath, and, when their request were refused, they 
resigned. On asking for leaving certificates they were 
refused, and the case came before the Swindon Munitions 
Tribunal on the 24th ult. The chairman stated his 
opinion that the men did not come under the Act at all. 
They were not engaged in the manufacture or repair of 
anything, and were therefore at liberty, if they gave the 
proper notice, to leave their employment ; they did not 
require a certificate. The railway company, in commu- 
nicating with the controlled firm to whom the men went, 
did wrong. 

CotoneL Drurirt’s report on the Kiltimagh, Great 
Southern and Western, collision of December 19th, has 
been issued. In this case a ballast train from Claremorris 
over-ran the home and starting signals of the crossing 
station at Kiltimagh, and fouled the adjoining section of 
single line, coming into collision with an empty wagon 
train from Swinford. In the van next to the engine of 
the ballast train twelve men were riding in the front com- 
partment, and of these five were killed. The enginemen 
maintained that the distant signal was “ off” for them, 
but the conductor with the train said it was “on.” The 
brakesman said the driver whistled for the brakes when 
100 yards from the home signal, but the driver said he did 
not see that the home signal was against him until 10 yards 
away. The signalman and stationmaster testified that 
the lever in the signal box was in the “‘ on” position, and a 
porter passed the signal 20 minutes before the collision, 
and it was “on” then. Colonel Druitt is of the opinion 
that’the distant was at danger, and that the driver either 
missed it or assumed that he would have a clear run 
through the station without having to stop at the home 
signal, and, in uence, approached the home signal 


conseq 
at too high a speed to enable him to stop at it. The load 
behind the tender was 300 tons. The engine and tender 
weighed 64 tons, and was braked on all twelve wheels, and 
the leading and rear vans weighed 12 and 10 tons respec- 
tively. 
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THE coal production of Canada for 1916 is given as 
14,365,000 short tons, as against 13,267,023 short tons’ in 
1915. The main increase comes from Alberta, being there 
about one million tons ; British Columbia shows an increase 
of about half a million tons, and Nova Scotia a decrease 
of practically the same amount. : 


TuE shipments of pig iron from Middlesbrough during 
February amounted to 40,886 tons—1333 tons coastwise 
and 39,553 tons abroad—as compared with 35,629 tons in 
January, an increase of 5257 tons. No less than 36,476 
tons of the total went to France. The shipments of 
manufactured iron and steel amounted to 19,439 tons, of 
which 1794 tons went coastwise, and 17,645 tons abroad, 
a decrease of 1940 tons on the January total. France 
received 15,421 tons, as against 16,368 tons in January. 


At a recent meeting of the Optical Society Mr. C. L. 
Redding, Chief Assistant of the Technical Optics Depart- 
ment, Northampton Polytechnic Institute, explained ‘“‘ A 
Simple Method of Determining the Size of the Tool Re- 
quired for a Given Block of Lenses.”” When a new system 
of lenses has to be worked it is desirable to select the best 
method of blocking, and to make the diameter of the tool 
equal to the diameter of the complete block. The size of 
the tool may be determined by calculation or by previous 
experience, but the author described how this may also be 
done by making use of any concave tool of known radius. 


THE Rivista Marittima states that, according to news 
received from Holland, the Germans have built sub- 
marines having no periscope. There is a lens on each side 
of the boat, which, combined with mirrors and other 
lenses properly arranged, make it possible to carry out the 
necessary observations. It is admitted that this improve- 
ment carries with it the disadvantage of requiring the boat 
to navigate closer to the surface than is the case with boats 
provided with a periscope, but this disadvantage is more 
than compensated for, so it is said, by the absence of a 
periscope tube extending above the water surface. A 
powerful beam of light can be projected at night through 
the lens opening. 

THE Canadian Department of Mines has issued an 
advance chapter of the annual report dealing with the 
production of iron and steel in the Dominion in 1915, and 
simultaneously an approximate estimate of the production 
of iron, steel and coal in 1916. It appears from these 
statistics that the output of iron and steel has increased 
considerably in both years. The total production of pig 
iron for 1916 is given as 1,046,185 long tons, as against 
815,870 long tons in 1915, and 699,256 long tons in 1914, 
the pre-war level being thus exceeded. The steel produc- 
tion for 1916 is also the highest on record, namely, 1,270,969 
long tons of ingots, and 27,356 long tons of direct castings, 
as against 876,591 long tons of ingots, and 27,739 long tons 
of direct castings in 1915. 


S1ncE reinforced concrete was introduced into this 
country it has been customary to employ plain round mild 
steel bars. Mr. A. W. C. Shelf, in his paper on “ High 
Tensile v. Mild Steel for Reinforced Concrete,”’ read before 
the Society of Engineers, at the Geological Society, on 
March 5th, endeavours to prove that plain mild steel bars 
are not the best to employ for this purpose; but that 
greater efficiency and economy are obtained by physically 
developing mild steel bars for the purpose of taking out 
the first yield in the steel, which is useless and has a detri- 
mental effect in concrete. When this first yield is taken 
out a higher yield point is obtained without any injury to 
the steel, so that it is safer to employ a stress of 20,000 Ib. 
per square inch—which results in a saving of 20 per cent. 
in the weight of steel required—than it was to employ a 
stress of 16,000 ]b. per square inch before the steel was 
physically developed, and for this reason the author of the 
paper thinks that the existing regulation of the London 
County Council, relating to the stress on steel, should be 
altered to avoid the cramping of industrial progress. 


It has been the custom until almost a year ago to use 
wheat or rye flour for thickening the electrolyte of dry bat- 
teries, but since there is now rather ascarcity of these cereals, 
attention has been turned to other substances. Of these 
kieselguhr, water-glass, gelatine, starch, sawdust, and 
glass-wool seem to have proved satisfactory, says the 
Electrical World. One of these products, or an admixture 
of several of them, is used as the base or binder. For the 
electrolyte proper is used well powdered salammoniac, 
calcium acetate, zinc chloride, and thin refined glycerine, 
in the proportion of about equal parts of salammoniac 
and the calcium acetate, 80 grammes of each, 40 grammes 
of the zine chloride, and 10 grammes of glycerine. The 
mixture is stirred energetically after being covered with 
distilled water at a temperature of 40 deg. Cent., and 
until all solid matter is dissolved and thoroughly mixed in 
one concentrated solution, which is then allowed to be 
taken up by the binder, forming a paste which is then 
applied between the plates of the cell or battery to form 
the electrolyte. The whole is enclosed in a casing of 
paraffin fitted with vents for the escapement of gas. 


THE method of making briquettes at the Nuremberg 
gasworks has recently been described in a.German publica- 
tion. Coke breeze and pitch dust are incorporated in a 
mixer heated by superheated steam at 200 deg. Cent., and 
the mixture treated in a rotary press ; 8 per cent. of hard 
pitch is used, and the crushing strength of the oval 
briquettes averages 1137 lb. per squareinch. The strength 
of the briquettes depends chiefly on three factors, viz., 
the proportion of binding material, the description or 
softness of the pitch used, and the pressure which the 
outer edges of the two rollers exert on one another. .The 
proportion of pitch added cannot be varied much, because 
if it is too low the briquettes lack solidity or strength, and 
if it is too high they stick in the mould. The resistance of 
the briquettes to pressure in the direction of the small axis 
of the oval is tested by a very simple apparatus. A piston 
working in a short cylinder is of such a size that, at 9 
atmospheres, it exerts a pressure of 120 kilogrammes. 
The briquette resting on a plate is compressed by the 
piston. The cylinder is connected with the steam pipe, 
so that only condensed water passes under the piston. 
When the steam valve is slowly opened, the pressure, read 
on @ gauge, gradually rises until a small jerk shows that the 
briquette has been crushed. 











247 


SS 


RAILWAY MATTERS. NOTES AND MEMORANDA. — 


MISCELLANEA. 


Srx motor. ambulances, which have been presented 
to the Red Cross by the Midland Iron and Steel Trades 
Red Cross Fund, were inspected by the King on Wednesday, 
the 14th inst., at Buckingham Palace. 


Worx has been commenced upon the construction of 
a storage reservoir of ample dimensions for furnishing the 
city of Pachuca, Mexico, and its neighbouring villages 
with an ample supply of pure water—something that is 
greatly needed. . 


EXPERIMENT has shown that paper pulp of excellent 
quality can be made from the leaves of the maguey plant, 
and the Mexican Government will encourage the develop- 
ment of such industry, in order to provide a source of 
income to the owners of plantations of this growth, which 
has hitherto been used solely in. the manufacture of 
pulque. 

Steps have been taken to press on the working of the 
wolframite deposits at Hingston Down and Kit Hill, in 
Cornwall, says the Iron and Coal Trades Review. New 
machinery has been erected, and it is understood good 
progress has been made. Fine lodes of ore have been 
discovered, and it is the opinion of experts that in the 
future Cornwall will be able to produce a large proportion 
of the wolfram required in this country. 


A HUGE pit, 150ft. by 800ft. in plan, and 25ft. 6in. deep 
with 45 deg. side slopes, is being constructed for a light 
and power company in Pittsburg, for storage space for 
100,000 tons of coal. The danger of spontaneous com- 
bustion will be prevented by submerging the coal in water 
up to the top of the pit. The concrete lining was laid in 
blocks about 40ft. by 50ft. in size, separated by construc- 
tion or expansion joints, waterproofed by pitch and tar 
paper above a 12in. base of concrete 4ft. wide. 


Nava historians in the United States, says the Army 
and Navy Journal (New York), have recalled the fact that 
the first American vessel sunk by a hostile submarine in 
warfare bore the name Housatonic, as did the first American 
steamer sunk by a German submarine since the break in 
diplomatic relations occurred. The former vessel was 
the U.S.S. Housatonic sunk in Charieston Harbour on 
the night of February 17th, 1864, by the Confederate 
submarine H. L. Hunley. She carried thirteen guns 
and a crew of 160 men, of whom five were lost. The 
submarine perished beside her victim, carrying down 
with her the commander and seven or eight men. 


Ir is said that the United States of America, as a 
result of the quiet but unceasing efforts of foreign buyers, 
have been stripped of their supply of seasoned spruce and 
walnut. The former is used in making the struts and 
braces of aeroplanes, while the propellers are almost 
exclusively manufactured of walnut wood. As it requires 
three years to properly “ cure ’’ this material, the American 
aeroplane makers are confronted by a serious situation. 
The remedy suggested is Government purchase. It is 
proposed that the Government, through the Bureaus of 
Standards and of Forestry, should enter the market for 
sufficient quantity of the lumber to tide over the emer- 
gency, selling to the smaller manufacturers quantities of 
the stock as they may be required. 

From a study made of the water-supply for the Panama 
Canal it has been ascertained that an average of 7.21 
million cubic feet of water was used for each through 
lockage from ocean to ocean ; that an average of 12,787.47 
million cubic feet of water was wasted over Gatun spillway, 
or a sufficient quanitty of water to make 1773 through 
lockages each month. Based on 30-day operation, this 
would mean 59 lockages per day over and above the 
average traffic for the past year. According to the latest 
annual report of the Governor of the Panama Canal, the 
maximum number of lockages which can be made in 
24 hours is 48, assuming that one vessel leaves the upper 
flight at Gatun just as another enters the lower chamber, 
and vice versd, both chambers being used. 


THERE is a shortage of wood paving blocks, and as there 
is no immediate possibility of obtaining a new supply, and 
as the existing wood paving is getting worn in some 
thoroughfares in the metropolitan and provincial cities 
into a dangerous condition, an alternative method of repair 
has had to be devised. An experiment is to be made, it 
is stated by Municipal Engineering, by taking out the 
bad patches of wood paving, originally 5in. in depth, and 
filling up with 3}in. of bituminous concrete, which, of 
course, sets very quickly, and surfacing this with asphalt 
carpeting, lin. or l}in. thick. If the experiment succeeds, 
remarks our contemporary, it will have far-reaching results, 
for it will mean the substitution as a foundation of a bed 
of asphaltic concrete instead of cement concrete. 

A SCHEME to promote local trade is, says the Manchester 
Guardian, about to be tried at Huddersfield. In effect, 
states our contemporary, it is the establishment of a 
clearing-house for trade inquiries, the object being to 
ensure as far as possible that these inquiries, when received 
by traders or manufacturers who are not in a position 
to supply the goods asked for, shall be passed on to others 
who can supply them. ‘A committee of the Chamber of 
Commerce has issued a circular which states that it maythus 
be possible to secure a large number of orders which other- 
wise would be lost to the town. It is understood that a 
clerk is to attend for an hour every Tuesday afternoon 
at the room in which the meetings of the Chamber are 
held, and that he will produce for inspection all trade 
inquiries received up to date. 

Accorp1ne to the Berne correspondent of the Daily 
News, # correspondent of the Neue Zurcher Zeitwng, in 
the course of an account of a visit he paid recently to the 
naval cemetery at Wilhelmshaven, incidentally discloses 
the extent of the very heavy losses sustained by the 
Germans in the battle of Jutland. Some idea of the fierce- 
ness of the battle may be gathered by reading the names 
of the ships upon the gravestones—Miunchen, Stettin, 
Nassau, Grosser Kurfiirst, Rheinland, Lutzow, Moltke, 
Hamburg, Von der Tann, Derfflinger, Kénig. In fact, 
almost the whole German battle fleet is resented, 
because there were victims even on ships which came 
back to harbour undamaged. Two names are lacking 
because not one survivor ever returned to give news of 
the Wiesbaden and Pommern. 
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RECENT AMERICAN HEAVY GOODS LOCOMOTIVES 


THE BALDWIN LOCOMOPIVE WORKS, PHILADELPHIA, ENGINEERS 
(For description see page 244) 























MIKADO TYPE ENGINE FOR THE AMERICAN GREAT NORTHERN RAILWAY: 210 TONS % 
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TEN-WHEELS COUPLED ENGINE FOR THE BESSEMER AND LAKE ERIE LINE, 261 TONS 
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TRIPLE ARTICULATED ENGINE FOR THE VIRGINIAN RAILWAY,, 377 TONS 
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NOTICE TO OUR READERS. 





In consequence of the greatly increased cost 
of paper, anc in consonance with the action of 
other Journals, we have been compelled to 
increase the price of “The Engineer” to 8d. per 
copy. The Annual Subscription pates will in con- 
seq be paised by 9s. per annum on renewal 
orders or to new subscpibers. 








British Business in Latin America. 


Some three thousand years ago, a Hebrew poet, 
with the business acumen of the race, expressed his 
admiration, in the form of a beatitude, of the man 
who, having made a contract with another, delivered 
the goods even though he was the loser by the 
transaction. Those are not, of course, the actual 
words, but they are a modern equivalent of the 
stately Jacobean translation of the original, to which 
anybody may refer if so disposed. One is tempted 
to digress into considerations of the small progress 
made by the human race in these three. thousand 
years, a progress so small as to make it still possible 
for a powerful nation to repudiate a principle which 
is not only a basic one of the human society, but also 
the foundation of all commercial relations. We are 
not, however, now concerned with the question of 
the moral application of the principle enunciated by 
the Hebrew seer, but the commercial result as exem- 
plified in the predominating position which British 
trade had acquired in Latin America before the war. 
The faithful compliance of contracts—and all business 
is a matter of contract either actual or implied— 
breeds confidence, and confidence is essential to the 
maintenance and expansion of business. It is not, 
we are convinced, the superiority of English goods— 
though that has something to do with it—which is 
the cause of the demand for them abroad, particu- 
larly in Latin America, but the confidence an 
English name or trade mark gives, that the goods are 
what they are represented to be. Straight dealing, 
which some may be inclined to regard as a mere moral 
question, has proved to be a big business asset. We 
may make this reflection without any pharisaical 
pats on the back that we are better than our neigh- 
bours. Centuries of struggle for civil and religious 
liberty have formed the English character with a 
keen sense of the difference between right and wrong, 
and it would be a disgrace to us and treasonable to 
the inheritance handed down to us from our forefathers 
had we merited any other reputation than that which 
we possess. These junicr nations have all the defects of 
youth, but they are really much better in moral charac- 
ter than would appear from their sordid intrigues and 
political squabbles. Whatever may be their defects, 
they have a keen appreciation of honesty in others, 
and it has thus come about that the phrase “ palabra 
ingles,” which may be freely rendered as “ the word 
of an Englishman” has passed into a proverb 


throughout Latin America, and is used as a sort of 
oath when one wishes to emphasise a promise. 

Our business in Latin America has suffered con- 
siderably as a result of the war. 
to us after the war ? 
suggest three points for consideration. 


Will it come back 
We think it will, but we 
First there 





must be no lowering of the standard of dealing to 
which we have referred. We do not think that such 
a lowering is probable. After 2 years of war with 
Germany, we are not likely to adopt her distorted 
view that it is permissible to adopt shady practices 
if your competitor does also. At the same time, with 
the general disorganisation which must come as the 
result of the sudden change of conditions on the 
declaration of peace, there may be a temptation to 
try to get back the trade by other than’ strictly 
correct means, especially as Germany is going to 
make frantic efforts in that part of the world. We 
repeat it is not a question of morals on which we are 
insisting, although the thoughtful will not neglect 
r | that aspect ; it is as much a sound business proposition. 
If ever the phrase “ a ingles”’ ceases to have a 
meaning, confidence in British ‘goods will be shattered 
and we can say good-bye to the business. The second 
point is the necessity of closer study of local conditions. 
This has been a much debated point in the past. On 
the one hand, the men on the spot complain that no 
attention is. paid: by the British manufacturer to 
their recommendations, while the manufacturer, on 


‘his side, replies that he cannot be for ever multiplying 
‘types. ‘In a large measure the manufacturer has 


right on his side. The whole of the countries which 
comprise Latin America form in the aggregate a huge 
market, but the market for individual articles may 
be, and often is, a very small one. It is not reasonable, 
for example, to ask a machine-tool maker to alter his 
patterns because one prospective customer in a South 
American republic wants a lathe a little different from 
the standard. On the other hand, there is not much 
use in offering for sale the elaborate high-speed 
modern lathes, designed for the maximum of output 
on repetition work, in countries where the work to 
be done is mainly repairs and where they have as yet 
hardly grasped the meaning of the word output. 
We mention machine \jools because we have heard 
of merchants in South America who were selling 
American, Swiss and—before the war—German tools 
because there was no market for the more expensive 
high-class English production, except, of course, in 
large engineering undertakings under British control, 
but in those cases the buying is done direct. What 
applies to machine tools applies to a number of other 
articles. It is not a question of modifying the design 
to suit each and every faddist who wishes it, but a 
real necessity of getting a finger on the pulse of the 
market and finding a type to suit. This may mean 
more patterns, but the British manufacturer is better 
able to produce a variety of types than the American, 
who, on account of the high cost-of labour, has to 
produce a large number of articles of the same type, 
so as to obtain the full benefit of automatic and 
labour-saving machinery. The third point to which 
we call attention is the growing spirit of Nationalism 
in Latin America, especially amongst the three 
foremost of the South American republics. They 
aspire to ‘‘ economical independence,” a phrase 
the very vagueness of which makes a strong 
appeal to the Latin temperament. Fortunately for 
themselves, they have intelligence and the saving 
grace of humour, and will learn that the kind of 
economical independence to be desired is not that of 
the village described by Mark Twain, where the 
inhabitants made a living by taking in one another's 
washing. Many new industries have been born in 
South America as the ‘result of the impossibility, 
since the war began, to import certain articles. 
Some of these industries can only be Soa 
although after the war attempts will undoubtedly be 
made to get them bolstered up by protective tariffs, 
using the argument that a national industry ought to 
be supported. While these nationalist ideas are in 
the melting pot, there may be uncertainty as to some 
branches of trade, but in so far as the ideas have for 
their object the stimulation of production, we have 
no right to criticise, and can only admire the energy, 
if well directed, of these young and vigorous nations. 
James Nasmyth records a journey which he made to 
Russia expecting an order for some locomotives, 
but found that the Emperor, “like a wise monarch, 
wished to employ his own subjects in producing 
them.” No one could object to this, remarks 
Nasmyth, and then proceeds to relate how he obtained 
a remunerative order for boilers, detail parts, and 
machine tools. Nasmyth’s broadmindedness and 
common. sense will be shared by all Britons who 
have to deal with similar conditions. 

The spirit of nationalism in Latin America, if 
wisely directed by the leaders of those coun-_ 
tries, will result, not in the total exclusion of the 
foreigner and his wares, as some of the more fanatical 
desire, nor in. ambitious schemes of industrial 
expansion, which cannot be realised by countries 
whose population is as yet scanty in proportion to 
their size, but in a real progress in those industries 
which are the most suited to the resources of the 
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respective countries and the character of the people. 
When this development comes along, the door may 
be shut on some of our manufactures, but, on the 
other hand, the industrial progress of these nations 
will give them greater spending power and will open 
up fresh markets for other articles. 


The Partition of Bonuses. 


A CORRESPONDENT has raised a question- that has 
always to be faced sooner or later by the manager 
who proposes to introduce the Premium system of 
paying wages. Why should not the workmen be 
paid for all the time saved ? We have endeavoured 
- in notes attached to his letters, to indicate, rather than 

formulate, answers to this question, but in view of 
the importance of the matter, and of the need that 
managers should be in a position to meet arguments 
of the kind, it may be as well to consider the problem 

_ In more detail. Let us admit that it is an extremely 
difficult one to handle, because a variety of economic 
questions is involved, and if once we get outside 
certain narrow limits we are led into an inter- 
minable train of arguments. On the other 
hand, the faulty view of the workman is due 
to the fact that the limits he puts to his investi- 
gation are too narrow, and unless we give ourselves 
a somewhat wider field we cannot hope ever ade- 
quately to understand the position, yet we must 
use some care not to be lured too far from the main 
point. 

In the first place we must notice that the premium 
system is used with the object of increasing output, 
and increased output is necessary to strengthen 
our trade. But there is no good having a large 
output if the price is so high that no one will buy 
the product. Conversely the manufacturer who can 
sell the best goods for the lowest price stands best 
chance of getting the orders. All this seems so 
obvious as to be hardly worth stating, and yet when 
high wages are being talked about it is frequently 
forgotten. The workman takes the view that the 
saving effected by his increased output goes directly 
to swell profits. As a matter of fact, it does nothing 
of the kind save in cases where the profits have been 
originally too low. To see the matter in its proper 
light we must take our attention off the manufacturer’s 
profits and centre it upon international trade. We 
must. think of the competition from foreign manufac- 
turers and consider the possibility of meeting it by 
asking a lower price for goods of at least equal 
excellence. We admit, willingly, in fact we have 
written articles in this column to demonstrate the 
fact, that employers can afford to pay much higher 
wages if the output be increased. Their plant, their 
capitai, and their time, are better employed, and the 
result is that a big output is always advantageous. 
But it is perfectly clear that if the employer pays 
more in wages than he need pay then he is still 
keeping the selling price higher than it might be, 
and our object is to get the selling price down to the 
irreducible minimum. It is usually taken that 
manufacturing costs are made up of three equal parts, 
oncost, cost of material, and labour. The total cost 
is influenced directly or indirectly by the last. 
Directly, for if labour cost is high one part of the total 
cost is raised, and indirectly, because material costs 
more if steel workers and so on are paid too much, 
with the result that oncost on buildings and the cost 
of the rough materials of manufacture are more 
expensive. The necessity of keeping labour costs 
low has always been recognised by economists and 
cannot be denied. If we could maintain wages at 
the same rates as before the war and double the output 
of our shops we could rule every market in the world. 
But that would be unjust. We are quite prepared 
to pay the workman more, and a great deal more within 
reason. Possibly the argument can be best put by 
using a wholly impersonal case. Let us assume that 
an employer has a steam engine in his works that is 
consuming three pounds of coal per indicated horse- 
power per hour, but is underloaded. Now let him 
increase the load up to the point of maximum 
efficiency. He is getting more out of the engine and 
saving in that way in oncost. But no one would 
say that, as a consequence, he would be justified 
in taking less care with-his coal, since it would not 
matter if some were wasted. His consumption ought 
to come down to two pounds and a half per 
indicated horse-power per hour. If it did not 
do so he would obviously be throwing away 
some 18 per cent. of his fuel. Everyone will admit 
the correctness of this argument. But it follows 
precisely the same line as the argument applied to 
labour. To give labour the whole of the time saved 
is exactly equivalent to wasting the half pound of coal 
per indicated horse-power per hour which might be 
economised. This is not a question of the ethics of 
socialism, it is a question of economics. In order to 





compete in the markets of the world we must manu- 
facture cheaply, and we must constantly endeavour 
to keep the total cost per piece—oncost, material, and 
labour—as low as possible. Would the workman say 
that the landlord of a works should double his rent 
because the management was so good that the output 
had been doubled, or that the steel and copper 
merchants should charge more for their goods because 
the manufacturers were able to work them up more 
rapidly than before ? Yet they are asking for similar 
things when they claim that the whole of the 
economies effected in labour should go to them. 

Now, regard another aspect of the problem. The 
workman who finds a bonus in his envelope regards 
it as an addendum to his wages. It is something 
over and above a certain statutory sum. - But the 
employer looks upon his share of the bonus in quite a 
different light. It is not so much more money in 
his pocket. It is not a bonus or anything like a bonus. 
It means simply and solely that he has reduced his 
manufacturing costs, and that in consequence he 
can sell more cheaply and is likely to get more orders. 
Of course he gets some profit out of a greater turnover, 
but as he has to work harder to handle that increased 
output, and has certainly expended capital and 
revenue in getting it, he deserves some share of the 
saving. If it would be unfair to ask the workman 
to make a special effort for no reward it is surely 
equally unfair to ask the employer to do so. He, 
also, is worthy of his hire. The point of view taken 
by our correspondent, and by many who think with 
him, is that the employer gets sufficient reward from 
this decrease of oncost. If that is to be his reward, 
and that only, then since he is to keep that for himself, 
and the labour cost per piece is just as high as before, 
he cannot reduce his price on the market. But that 
is the very thing we want him to do. We want him 
to undersell all other manufacturing nations, and 
there is far less chance of doing that if labour costs 
are excessive. Finally, it must be observed that if 
employers were required to pay the whole of the 
bonus time to their men, they would give up the bonus 
system altogether and go to closely priced straight 
piece work, under which the workman appears to take 
the whole proceeds of his augmented output. 

In this argument we have endeavoured to keep the 
large aspect of the question to the front. It is 
necessary that we should think of the matter from 
a national rather than a parochial point of view. 
The object to be attained is the cheapening of our 
products. That we know can be achieved by increas- 
ing the output per man and reducing the labour cost 
per piece. Labour must be paid adequately. It 
must get more for more work, but if it asks for an 
exaggerated return for its efforts it will defeat the 
object for which we are striving. 








REFLECTIONS. 
i. 
Ir is scarcely possible to pick 
up @ paper in these days, be it 
British, French, or American, in 
which some aspect of research is 
not discussed. If the war did no other good but 
awake the three great nationalities we have named 
to the need of more concentrated investigation of 
all kinds and manners of problems, if it did no more 
than stir up divine inquisitiveness, it would even 
then have paid the indemnity for all its horrors and 
sorrows. We have heard much of late of the great 
research laboratories of America. Mr. A. P. M. 
Fleming has spoken and lectured about them, and 
they have been held up to us as examples to follow. 
His observations are freely quoted in a memorandum 
which Mr. Gerald Lightfoot prepared for Mr. Hughes, 
the Premier of the Australian Commonwealth, 
copies of which have just reached this country. We 
are all adulating or envying laboratories of America, 
and wondering if we shall ever be able—no, able is 
the wrong word, we mean willing—to spend such 
vast sums on research as she is spending. In these 


RANDOM 


Research. 


‘circumstances it is not uninteresting to find that the 


American system has its critics, and that one of them 
is no less a person than the director of one of the most 
famous of American research laboratories, that of 
the General Electric Company. His views, too, 
are a little significant of what one must almost 
regard as a growing movement in the United States 
against rank utilitarianism. Dr. Whitney, speaking 
to *the alumni of the Massachusetts Institute of 
Technology, frankly told his hearers that the loaves 
and fishes of research were absorbing too much 
attention. America was doing too much industrial 
and too little scientific research. He took his audience 
through a long list of famous discoverers, and pointed 
out that they were either professors or were attached 
to great institutions, they were not men in the pay 
of great companies, nor were they aiming at the solu- 
tion of great manufacturing problems for the purpose 
of putting more money in the pockets of directors and 
shareholders. Dr. Whitney holds that more such 





men are needed in America, that more research of 
a purely inquisitive nature must be carried out, and 
particularly that more professors must give their 
attention to it. It was an admirable address, and 
as we print it on another page, little more need be 
said here than to call attention to it. But we may 
note that the question of professors and research 
is a very difficult and a very complex one, and we 
must not be carried away too hurriedly by the attrac- 
tions of Dr. Whitney’s arguments. Put quite 
briefly, it is the business of professors to teach, and 
unless it can be shown that research work makes 
them better teachers, or improves the work of the 
colleges to which they belong, then we must hesitate 
before we allow original work to monopolise time 
which should be devoted to the transmission of 
already acquired knowledge. 


* * * * * 


THe American Government has 


America and A 4 rep pe re 
: set its face against ‘Scientific 
ey . Management,” and we think not 
F unnaturally. The methods of 


Taylor undoubtedly lend themselves ito abuse, and on 
that ground, in the interest of the’ State as a whole, 
the Senate is justified in refusing to countenance them. 
But we are at a loss to understand why the premium 
system should at the same time be banned, since it is 
perfectly easy, as shown by many works in this 
country, to employ it without invoking the services 
of the “ router” and the stop-watch man. Time esti- 
mates are, of course, necessary, but there is absolutely 
no need to go to extremes ; and to throw away the 
palpable advantages of the premium system because 
it has had the misfortune to be harnessed, in America, 
with the Taylor system, seems to us to be crass folly. 
Under the premium system, as employed in United 
States Government factories, the men appeared to do 
on an average nearly two and a-quarter times as much 
work as under day wages, a fact based on the 
testimony of General Crozier, Chief of Ordnance, 
which gives rise to reflections of a searching kind. 
In this country it may be taken that the premium 
system leads to an increased output of, broadly, fifty 
per cent. We do not think either the men or the 
machines are capable of much more, and we know 
from parallel records of shell output that British 
shops are doing at least as well as American shops. 
Assuming then that American workmen and British 
workmen achieve the same result under the premium 
system, but that the American workmen’s 
rises by more than twice as much as the British work- 
man’s, it follows that, on the whole, the latter is a 
more honest worker than the former ; that is to say, 
that he more nearly gives of his best for standard 
wages than does his cousin across the water—at least in 
Government yards. That is testimony of a valuable 
kind, which we give with pleasure, in justice to our 
British mechanics. But it leaves something radically 
wrong in the state of labour in America. In General 
Crozier’s examination before a committee of Congress 
he was asked why men who did so little under day 
wages were retained, and he replied that it would have 
been unfair to discharge them because the output 
reached ‘‘ what long experience had shown to be the 
average for the regular day wages.” Making all 
allowance for the bias which General Crozier’s natural 
desire to retain the premium system may unwittingly 
have given to his views, we cannot help thinking that 
the position is untenable. So great a reduction as he 
described could hardly result from the men’s supine- 
ness only ; the management must in some measure be 
at fault, and of that there is sufficient indication in 
the fact that it could regard over a hundred per cent. 
decrease of output with complacency. 


* * * & * 


WE must beware lest, in the tur- 
moil of international and Imperial 
problems, in which, with the war 
not yet over, we are already 
becoming involved, we forget that the greatest ques- 
tion for us, as for all nations, is the happiness and 
contentment of our own people We know we cannot 
go back to the conditions of three years ago. A 
revolution of thought has taken place, and the highest, 
equally with the lowest, in the land recognises that 
many of our old traditions must be forgotten—that 
many of our old customs must be abandoned. The 
war has unhooked the pendulum of the clock, the 
hands have galloped round the dial, and we have 
lived half a century in the space of thirty months. 
So far our energies have been devoted to a single 
cause ; until the war is over and done with we are but 
the performers in an interlude. Our natural life 
cannot resume its way, the curtain cannot rise on the 
new age till the shards of shot and shell are being 
hammered into the implements of civilisation. But 
we must prepare for that time. Woe to us if the 
return of the vast army from the Front, and the 


Reformation. 


‘release of the vaster industrial army at home, 


finds us unready. Though we know not yet how 
far the war may be from its conclusion, there is a 
feeling that the consummation is approaching, and 
we learn with satisfaction from the Minister for . 
Labour that, as far as least as labour is concerned, the 
problems of demobilisation are already receiving 
attention. But Labour, infits accepted definition, is, 
we submit, not alone to be considered. Many pro- 
fessional men, many young scientists, many clerks 
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and city men, will come back to-their old callings, but, 
if we mistake not, with new aspiration. They have 
composed one half or more of that great middle-class 
which is said to be the backbone of England, and yet 
they have received less consideration than any class 
of the community. If we are going to reform indus- 
trial life, if we are going to establish women in a new 
position, then we must, in all fairness, put the great 
army of clerks and draughtsmen, and all those 
engaged in the lower branches of professional work, on 
a new plane also. We ask that this should be 
remembered, and that not all our attention should be 
given to labour. We are not setting about a partial 
but a complete reform, and no branch of society can 
safely be forgotten or neglected. ‘‘ We have now,” 
wrote George Meredith, long ago, “one of those 
occasions coming which are the flowers to be plucked 
by resolute and willing hands ; they are the tests of 
our sincerity. This time now rapidly approaching 
will try us all, and we must be ready for it, If we 
have believed in it we stand prepared. If we 
have conceived our plan of action, we shall be guided 
to discern the means which may serve us.” Can 
words be found that better suit the moment? Can 
words be found that call us more clearly to the duty 
which lies now before us ? 


* * *£ * * 


WHEN we consider the enormous 
amount of useful knowledge that 
is distributed annually in the 
technical papers of the world, and 
in the ‘‘ Proceedings”’ of learned societies, we are 
depressed by the thought that the greater part of it 
is wasted because it is not in a readily accessible form. 
Many and many a scheme has been proposed and many 
adopted to improve matters in this respect, but it 
remains true to this day that no one has yet found 
a perfect filing system, and that no one is likely to 
do so. The best that has been attained is the 
compilation of good indexes and bibliographies, but 
they leave much to be desired. Few men in these 
busy days have time to give to a long search through 
the pages of technical newspapers or through volume 
after volume of the journals of institutions. Reliance 
has therefore to be placed, generally, in books, on 
the assumption that the careful author has made 
himself master of the latest information by deep 
digging into the knowledge buried in libraries. As a 
matter of fact, he rarely does so. Either he depends 
upon his own experience or he, also, is content to 
borrow from books that have preceded his. Others 
more conscientious do attempt to file papers away 
and to consult them before they put pen to paper. 
But here they are faced with the difficulty that there 
is no standard size for technical newspapers. It 
varies from our own big proportions down to that of 
the monthly periodicals. All filing systems involve 
folding the sheets of the larger papers into the size 
of the smaller, and anyone who has endeavoured 
to consult files of the kind knows their inconvenience. 
We fear there is no way of getting over this difficulty 
unless in a remodelled world we can get all papers 
to agree to use a sheet of standard size. But the big 
pages are of advantage when illustrations are con- 
cerned, and are convenient when rapid printing and 
circulation are necessary, and it is unlikely that they 
will ever be given up. The technical Press must 
continue to suffer from the defects of its virtues, 
but the ‘“ Proceedings” of learned societies are 
differently placed. Many now are of a standard size, 
and there should be little difficulty in inducing others 
to come into line. It would then be possible to have 
all papers on one subject contributed to various 
societies bound together in single volumes and 
reference would be much facilitated. We suggest 
that much useful work could be done if societies 
themselves would thus bind papers on one subject 
together. Take for example the Iron and Steel 
Institute. Numerous contributions on rolling mills, 
on blast-furnaces, on metallography, and so on have 
appeared and have now to be sought for through 
some scores of volumes. It would be of the greatest 
convenience if all those on each subject with their 
discussions were collected together and bound as 
separate volumes. 
Choe: | ee 


Filing Papers. 


Tuinkine of the difficulties of 
filing technical literature reminds 
us that one of the worst offenders 
is the trade catalogue, because it 
cannot plead necessity in palliation of its offence. 
It is difficult to find any other cause but caprice for 
the fancy sizes adopted by manufacturers. They are 
no doubt impressed to a certain extent by the pro- 
portions of the things illustrated, but the main 
influence at work would appear to be a desire to pro- 
duce something different from that circulated by any- 
one else on the quite false assumption that the odd- 
shaped volume will force itself on the attention of 
the purchaser. As a matter of fact, it puts itself 
at a disadvantage because, since it refuses to fit upright 
into the shelves with others, it is thrown into a corner 
or joins the pile of similar eccentricites which are 
to be seen in every works manager’s office. Books 


Standard 
Catalogues. 


laid flat one upon another cannot be readily consulted, 
and are therefore neglected, and the wise trader sees 
to it that his catalogue can stand up in a dignified 





attitude on the shelves, and that it is properly 
named on the back. ‘This subject, standard 
sized catalogues, was discussed some months 
ago by our correspondents, and one of them 
described an ingenious arrangement by which he 
got over the difficulty of variation in size. As well 
might a man @efend consistent over-indulgence in 
food because his dyspepsia could be cured by a dose 
of Bismuthi rubrum! That our correspondent was 
obliged to look for a cure is sufficient evidence that 
the offence exists. And,as we say, there is no good 
solid excuse for it. There is very little reason why 
all catalogues should not be printed on a page of 
standard size; there is none at all why three or four 
sizes should not be adopted to the exclusion of all 
others. We have not the slightest hesitation in 
saying that if makers adopted this course they would 
find their catalogues more frequently referred to. 
It is a matter which chambers of commerce might 
with profit consider, or, better still, associations of 
manufacturers. Excellent it would be, for example, 
if the Machine Tool Makers’ Association could get all 
its members to agree upon a single size for catalogues, 
and a size, too, that would fit into ordinary book- 


cases. 
* * * * 


WE all remember how, many years 


—— ago, the Strand Magazine used to 
Boy. publish monthly short biographies 


of people in the public eye, and 
illustrate them with what, applied to a building, 
would be called ‘‘ progress photographs.’”’ We saw 
the great man in long clothes, in short clothes, in 
knickerbockers, in trousers, and in a succession of 
hats which might be regarded as the milestones 
of his life. There was a fascination in these illustra- 
tions that cannot be easily accounted for. We might 
despise ourselves for caring how Lord Roberts or 
Mr. Whiteley looked at three, at thirteen, at forty, at 
fifty, but the fact remains that, nevertheless, people 
were entertained and amused by the series. And 
perhaps there was something at the back of it after 
all. We hoped, just as we do when reading a biography, 
to gain some new insight into the mystery of success 
by studying the beginnings of it. Possibly we looked 
for some resemblance between our own boys and the 
boys who later won a position in the world. But it 
is useless to argue about things of the kind, the fact 
remains that personal youthful reminiscences of 
successful men are nearly always interesting. At 
the Faraday meeting last week Sir Robert Hadfield 
gave us a welcome peep into his own young days ; 
his efforts to make improved ice-creams by a chemical 
method, neariy followed by the poisoning of himself 
and some young friends, and his endeavours to melt 
steel in the corner of a cellar, with the result that 
his father’s house was only just saved from destruction 
by fire. Better still, he told us how his earliest 
impressions appeared to hover round Brewer's 
‘*Guide to Science,” and that really admirable 
work known as “‘ Pepper’s Play Book of Science.” 
Few, indeed, of us who have reached .the meridian 
forget the pleasure that we derived from the last- 
named book. It was, indeed, and is still, a volume of 
wonders. Only last year we came across a copy in 
the library of a friend, and found it still retained its 
old fascination. Books of the kind, when they are 
well done, as Pepper’s was, do quite an incalculable 
amount of good. They stimulate in the boy, by 
appealing to the sense of wonder which is found in all 
active young brains, a real love of science, and put 
his feet in the right path. Their instructional value 
is far greater than that of many a book that is used 
in the class-room, and Sir Robert may have started 
many a boy on the road to a high position in the 
scientific world when he sent, as he told us he did, 
many hundred copies of Mr. Mastin’s 1913 revision 
of ‘“‘ Pepper’”’ to the Board Schools of Sheffield. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
corr ts.) 


of our 





(Continued from page 243). 
STIMULATED MANAGEMENT. 


Srr,—In your foot-note to my letter in THe ENGINEER 

of March 9th you ask, ‘* Why should he” (the workman) “ be 
paid for all the time saved, when the whole saving is not due 
to his efforts ?”’ Here we join issue. I suggest that the whole 
saving of time, about which we are talking, should be clearly 
distinguished from action by the employer. For, although the 
employer’s action may facilitate the general gprs! up of a 
works, nevertheless the saving of time upon a job is of itself due 
to the efforts of the workman, and cannot properly be credited 
to anybody else. It cannot be effected by anybody or anything 
else. 
Consider : The employer sinks his capital in a given works 
and plant. He, and not the workman, has in mind the works 
arrangements that are conducive to efficiency, and thereafter 
fixes a maximum time-allowance for the jobs. @ fixes also such 
@ wage per hour for that maximum time as, in view of all other 
costs, will enable the article to be sold at a profit. The employer 
has already in his wisdom done all that he thinks proper to 
facilitate output and reduce overhead charges by the judicious 
outlay of his capital. By this he does his best to increase 
dividends, and he is entitled as a reward for business ability to 
all of thedividend due to this skilful handling of his capital. He 
alone can do nothing more. And the workman has no “ say ”’ in 
this handling of the employer’s capital. 

If, now, the workman takes the maximum time allowed, a 
corresponding dividend on capital may be expected as net 
profit for the employer. But if the workman works harder than 


was anticipated, takes less than the maximum time allowance, 
and earns nae higher wages, even so he gives the 
employer thing at thing is a dividend increased 
beyond what was anticipated wher the maximum time-allowance 
was fixed. This increase results from larger sales of an article 
on which the costs per-article are less than before, despite the 
increase in the item of wages. 

I ask, once more, Why, logically, should not the workman 
get full pay for all the time saved, if he helps the employer to 
that to which the employer cannot help himseif ? The employer, 
you see, has not helped the workman to reduce the time, for 
the time allowance made to the workman: has already taken 
into account all that the employer has done in the way of 
improvements in equip t and busi methods. 

March 12th. W. J.T. 


{Our correspondent is mistaken. Even after a time has been 
set the employer goes on making improvements, which help the 
men to increase the output, but he does not alter the rate. If 
it were possible to go on continually readjusting the rate, then 
things might be made to work out as our correspondent indicates, 
but that is against the whole principle of the sch The rate 
must not be touched, nor the time altered, save under very 
exceptional circumstances. —Ep. THE E.] 














Sir,—‘ W. J. T.’s” arguaents appear to be based on the 
belief that an increased rate of uction must necessarily 
be entirely due to the workman putting forth increased “‘ strength 
and skill.” In the few isolated cases where this happens to 
be true, I am inclined to agree with ‘‘ W. J. T.” that the work- 
man should be paid for all the time saved, which, however, 
under such circumstances—provided the man who priced the 


‘| job knew his business—would seldom amount to a great deal. 


But surely ““W. J. T.” does not suggest that a workman 
employed carrying bricks up a ladder at a certain price per 
thousand would be entitled to the same rate if his employer 
age mye him with a steam winch to accomplish the same end ? 
n this instance the workman would not work harder, but it 
“W. J. T.’s”’ system was in vogue, he would reap all the advan- 
tage at his es expense. Similarly, most of the time 
saved in the workshop is directly attributable to the introduction 
of better machines, tools, jigs, &c., and the speed of the work- 
man depending on the efficiency of the machinery at his com- 
mand should certainly entitle the employer who maintains a 
high standard to a share of the saving effected. 
Woolwich, March 12th. Epwin M. WINGFIELD. 





Sirr,—The point raised by your correspondent, ‘“‘ W. J. T.,’’ 
is undoubtedly worthy of discussion at the present moment, 
as the establishment of an equitable basis for the remuneration 
of labour will be one of the most urgent industrial problems of 
the near future. There is no doubt that the policy of restriction 
of output has been greatly encouraged by the fear of the working 
man that he will not be fairly dealt with in regard to any 
improved rate of production which he may be able to effect. 
This fear, in many cases, is based on actual and disheartening 
experience, and, until it is removed, the best results cannot be 
expected from any group of workpeople. The adoption of a 
‘* premium ” or ‘‘ bonus ”’ system is not sufficient in itself. The 
workman must feel really convinced on two points—(l) that 
his share of the saving is a fair one, and (2) that the rate will 
not be reduced unless improved facilties for turning out the 
work are provided for him. 

While ‘‘ W. J. T.’s” argument that a workman should be 
paid for the whole of the time saved may seem reasonable 
enough at first sight, I do not think it is capable of application 
to the engineering trade. It holds good if we apply it to an 
occupation where the skill and assiduity of the workman are 
the only factors in the determination of the output. Take as 
a simple example the production of hand-made cigarettes. The 
output depends entirely on the individual worker, and it is 
quite logical to argue that his pay shouldbe in direct proportion 
to the number of cigarettes he produces. 

Immediately the argument is applied to a machine shop, 
complications ensue. Toasteasth production depends on many 
things, including improved plant, speeding up of machinery, 
provision of adequate tools, jigs, and accessories, preparation 
of material, and improved works organisation. All of these 
things assist the willing worker to increase his individual output, 
whéreas without them his good intentions would be frustrated , 
unless he had previously been deliberately slacking. It therefore 
seems reasonable that the benefit of the time saved should be 
divided between the employer, whose brains and capital provide 
the means, and the workman, who is enterprising enough, to 
take advantage of them. : 

There is one point in regard to modern machine shop practice 
which I think is worthy of attention by employers. The 
introduction of high-speed steel cutting tools, and the consequent * 
increase in speeds and feeds, makes a day at the lathe or other 
machine tools a more strenuous effort than in the old days of 
ordinary steel cutting tools and comparatively slow-running 
machines. For this reason the present-day turner or machine 
shop hand is deserving of a higher rate of pay than formerly. 

March 13th. P. M. 





THE PAY. OF DRAUGHTSMEN. 


Srr,—With reference to the recent increase of 5s. per week 
awarded to all skilled workers in the engineering works, I would 
like to draw attention to the fact that the above class of workmen 
have already received no less than 8s. per week advance over 
pre-war rates, which, with the further advance of 5s., makes 
13s. per week. 

Taking fitters, for the Midlands, the rate was 38s. per week 
before the war ; this is now to be raised to 51s., or an advance of 
approximately 34 per cent. This is generally the same to all 
skilled workmen in the engineering trade, with the exception 
of draughtsmen, whose training is acknowledged to be far more 
arduous, yet in the same district, where fitters are receiving 
an advance of 13s., draughtsmen are only getting 5s. or less, 
some not receiving any advance at all, and there are plenty of 
cases where good draughtsmen are actually receiving less wages 
than poor workmen, so-called “‘ skilled.” This is undoubtedly 
due to the fact that the men’s unions have forced the Govern- 
ment to continually grant these increases under threats of 
striking, while draughtsmen, who have given their best, get 
practically no reward, and, on the other hand, are being forced 
down by the weight of the increased food prices, due in part to 
the constant increases granted to workmen by thie Government. 

Is it not time that this state of things was remedied. If the 
cost of living has so advanced that it is necessary to give these 
increases to skilled workmen, surely draughtsmen in the 
same works, who are constantly in touch with the workmen, 
and who are quite as indispensable, should be treated in a 
similar manner. . ; ‘ 

The only ch that dr had of improving their 
position was taken away from them by Government action, 
1.e., by refusing to allow them to leave their present employment. 
Consequently the em ployer will not grant any increase, knowing 
full well that the draughtsman has no remedy. Is it absolutely 
necessary for draughtsmen to organise, and also threaten the 


Government, before they can get common justice ? 
March 14th. ; DRAUGHTSMAN,. 
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being provided,-so that the flow of the chlorine is made over one hundred installations, Messrs. Wallace and 
proportionate to the varying flow of liquid being treated. | Tiernan have found that, with water of low turbidity 

Whichever form of apparatus made by this firm is | and slight discoloration, 0.2 parts by weight of chlorine 
used—and we understand that there are some ten of| per million are sufficient to bring the water to the 
them, though up to now we have only had the oppor- | required standard of purity. This is equivalent to 1.66 lb. 
tunity of examining“one—the chlorine gas is compressed of chlorine per million U.S. gallons. As the weight of a 


WATER PURIFICATION BY LIQUID CHLORINE. 


In a leading article which appeared in our issue of 
February 16th, we referred to an apparatus for delivering 








chlorine gas in regulated quantity for the purification of 















































































































































“Tae ENGINEER” 


Fig. 1—DIRECT-FEED CHLORINATOR 


water supplies. It is proposed to describe the apparatus 
in question in what follows. In the article just mentioned, 
we drew attention to the merits and defects of “* bleach ”’ 
or chloride of lime—or, more correctly, calcium hypo- 
chlorite—and showed that, though it varied in strength 
and had a good many objectionable qualities, it had been 
very fairly extensively used for rendering water supplies 
safe for domestic purposes. It was used, for instance, for 
the water supply of Greater New York. This supply 
is for the most part drawn from surface water sources. 
Up till the year 1911 the water obtained from these 
sources was of a sufficiently high standard of purity, but 
it had been necessary to establish and maintain at 
considerable cost an elaborate system of supervision, 
inspection, and patrol to prevent pollution. ‘It had been 
necessary, too, to procure legislation to enforce the 
sanitary regulations, and to purify the effluents from 
buildings situated within the watersheds. In spite of 
ail precautions, however, cases of pollution occurred, as 
the population within the watersheds increased, so that, 
eventually, after a good deal of investigation, it was 
decided to treat the water with chloride of lime, and a 
plant for that purpose was installed at the Croton Dam 
in 1911. This plant was twice moved, the last time being 
to Dunwoodie in the State of New York. A small plant 
was also laid down at Smith’s Pond, betweon Lynbrook 
and Rockville Centre, L.I., for the Brooklyn Supply. 

Three years later, the authorities being satisfied that 
chlorine gas possessed a good many advantages over 
chloride of lime, instituted a series of comparative tests 
of three different makes of apparatus for distributing the 
gas which were submitted to them. The tests were 
carried out during July and August of 1914, and, as a 
result of them, it was decided to adopt the apparatus 
submitted by the Wallace and Tiernan Company, of New 
York City, since it alone met all the requirements and was 
capable of delivering a uniform flow of gas under all 
conditions. The average daily consumption of water in 
Greater New York is 525,000,000 United States gallons, 
and of this 85 per cent. is surface water. Practically the 
whole of that 85 per cent. is now being sterilised at seven 
stations by Wallace and Tiernan chlorine gas apparatus, 
the largest station being at Dunwoodie, where nine units 
can treat a maximum flow of 390 million United States 
gallons per day. In addition to this, the same apparatus 
is, we understand, in use in some 350 other places in the 
United States. 

Chlorine gas is, as many of our readers will be aware, 
a difficult substance to handle, owing to its exceedingly 
corrosive nature. Yet it is only in the presence of moisture 
that trouble is met with if proper materials are used for 


the receptacles to contain it and the pipes through which | 


it is conveyed, and the Wallace-Tiernan Company appears 
to have overcome all difficulties in this direction. It 
makes two general types of apparatus ; one by which the 
chlorine gas is introduced directly into the liquid to be 
treated, and the other by which the chlorine is first 
dissolved in a small quantity of water, the resulting 
solution being used as the sterilising agent. Each general 
type of apparatus is arranged either for manual or auto- 
matic control, in the latter case a special feed apparatus 





to a liquid state, and is contained in steel cylinders. The 
discharge of the gas frorm these cylinders into the water 
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Fig. 3-WALLACE AND TIERNAN CHLORINATOR 


being treated is brought about by an ingenious apparatus. 
It may here be explained that, in experience gained in 





Swain Sc. 


Fig. 2—INDIRECT-FEED CHLORINATOR 


British gallon is 10 lb., and of the United States gallon 
only 8.3 lb., it would appear that, on this basis, 2.0 lb. 
of chlorine would be required to effect a similar puri- 
fication in 1,000,000 British gallons. It has to be borne 
in mind, however, that the standard of purification 
accepted in the United States is lower than that which 
would, generally, be tolerated in this country. In the 
United States, as a rule, if a supply shows a negative 
reaction to B. coli in 10 ¢.c. to the extent of 80 per cent. 
of the samples tested, it is regarded as satisfactory, 
though we understand that in Columbus, Ohio, and some 
other communities, the volume has been raised to 50 c.c. 
The quantity of chlorine required in this country would, 
therefore, probably be in excess of 2 lb. per million gallons, 
since absence of B. coliin 100 c.c. is generally insisted upon. 

The apparatus as ordinarily made is designed to pass 
as small a quantity as 0.1 of a pound of chlorine—or enough 
for 50,000 gallons of water—per 24 hours distributed 
in a regular flow over that period. The largest volume 
being treated by one apparatus at the present time is, 
we believe, 50,000,000 British gallons per day in one of 
the New York pumping stations. This would necessitate 
the passing of 100 Ib. of chlorine in the 24 hours on a 
2 lb. per million gallons basis. One apparatus, therefore, 
can be employed over a very wide range of flow. 

A usual form of the apparatus, which is used where the 
flow is constant and which is known as ‘‘ The Manual Con- 
trol Chlorinator, Direct Feed, Type A,” is shown diagram- 
matically in Fig. 1, while Fig. 3 is a reproduction of a photo- 
graph of an actual apparatus. The chlorine is contained in 
the two cylinders A A!, these being provided in duplicate, 
so as to ensure continuity in working. They are furnished 
with stopcocks B and B! and are connected through 
copper piping C and C!, which is curved to give it flexibility, 
with e special valve D. This valve is of the three-way type, 
and is so designed that if a cylinder on one side of it 
becomes used up at a time when no attendant is present, 
it is automatically thrown over, with the result that the 
empty cylinder is cut out and the full one cut in. The 
fact that this operation has occurred is indicated on the 
outside of the valve, so that the attendant when he sees 
that it has taken place simply removes the empty cylinder, 
and substitutes a full one in its place. The pressure in 
the cylinders is shown by the gauge E, which is connected 
by piping with the valve D. The pointer of this gauge 
may be provided with electrical contacts, so that warning 
may be given by the ringing of a bell should any failure 
in the flow of chlorine occur. From the valve D the gas 
flows to a pressure compensating device F. This apparatus 
consists of a metal box divided by a diaphragm of special 
type into two compartments, in such a way that it is only 
possible for the gas to get from one compartment to 
another through a needle valve. The arrangements are 
such that by means of this diaphragm, the needle valve 
and other mechanism, a regular pressure is kept in 
the compartment beyond the diaphragm, that is to say, 
on the side of it remote from the gas cylinder, no matter 
what the pressure in the cylinder may be, and no matter 
what is the static head of the water being treated. An 
ordinary pressure to employ is 1 lb. per square inch, 
a pressure which allows of a considerable opening of the 
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needle valve G for comparatively small variations in flow 
of chlorine so that the danger of stoppage is small. The 
gauge H is intended to show the pressure at which the 
chlorine is supplied to the liquid , so treated, and its 
failure to indicate would at once draw attention to the 
fact that there was a stoppage in the flow of the gas. 
A pipe leads from the valve G to a meter J, which is 
designed to show at a glance the quantity of chlorine 
passing through it. 

This meter, which is of the Manometer type, works 
in connection with a small orifice K, fitted at the end 
of the pipe, and its function is to indicate the rate of 
flow of the gas through the nozzle or orifice by recording 
the difference in pressure on either side of that orifice. 
This difference in pressure is, of course, very small, and 
an ordinary inverted syphon would fail to show it. What 
is done, therefore, is to permit the pressure in the supply 
pipe—that is to say, the pressure on the supply side of 
the nozzle or orifice K—to have access to a glass tube, 
closed at the bottom, and ccntaining a small quantity of 
a liquid. Into this liquid dips a tube which is of much 
smaller diameter than the tube containing the liquid, and 
which is connected at its upper end with a chamber on 
the delivery side of the nozzle. By this means a very 
slight difference of pressure between the two sides of the 
snozzle is shown by variations in height of the liquid in 
the smaller tube, and any alteration of the pressure, and 
consequently, of course, of the rate of flow of gas, may 
be readily observed. It will be understood that any 
such alterations in rate of flow only occur when the 
adjustment of the valve Gis itself altered. Otherwise, 
when once set, ‘the rate, so we are assured, remains 
absolutely constant. At the back of the tube is fixed a 
scale, which is calibrated empirically for each particular 
apparatus, and is checked by actual flow of chlorine 
when the apparatus is tested. The orifice or nozzle K is 
covered by a glass cap, so that it may always be kept 
under observation, and the rate of flow of the gas may 
be increased or lessened by fixing larger or smaller orifices. 
It will be understood, of course, that when this is done a 
scale graduated to agree with the particular orifice sub- 
stituted for that already in place is fixed behind the meter 
J. The minuteness of the orifice and the smallness of the 








a La 
THe Encineer’”’ 


Fig.4—CHLORINE METER 


Swain Sc. 


flow; of gas when only, as little as,one-tenth of a pound in 
twenty-four hours is passing may be imagined. 

From the Manometer the gas in known quantity passes 
through the tubing L to the non-return valve M. Up 
to this point the tubing may be of copper or of galvanised 
iron, since chlorine when dry does not attack these metals. 
It is the office of the valve M to prevent moisture from 
entering into the piping or apparatus. Beyond the valve 
the piping is of silver, and it is furnished at the end that 
dips into the water to be treated with a diffuser O, which 
is a carborundum sponge of fine porosity. When immersed 
in the liquid this diffuser becomes saturated with water 
by reason of capillary attraction, so that as the chlorine 
is forced through it by pressure, the gas which is split up 
into minute bubbles, becomes thoroughly saturated 
with moisture, and as it passes into the liquid to be treated 
goes immediately into solution, not only by reason of 
the minuteness of the bubbles, but because they are 
already saturated. We understand that an immersion 
of 4ft. is sufficient to ensure absolute solution of the gas. 
The pipe P, which is controlled by a hand valve, is for the 
purpose of discharging the chlorine gas remaining in the 
piping, &c., into the atmosphere when it is desired to 
stop using the apparatus for adjustment or any other rea- 
son. This precaution renders the escape of chlo.ine into 
the operating room impossible. 

The apparatus described in the foregoing is, as we have 
said, designed for a regular flow of water under treatgnent, 
and it is made in several forms, embodying modifications 
of one kind and another. For use in cases in which the 
flow varies it is furnished with a control device, actuated 
either by @ float in a measuring chamber, or else by the 
difference in pressure set up in a Venturi constriction. 
In both cases the alteration in the flow of chlorine, so 
as to make it vary in correct proportion to the difference 
in flow of the water being treated, is effected by variations 
in the control device F, which has already been described. 

A few words may now be said regarding the type of 
apparatus employed when the chlorine, instead of being 
applied in its dry state, is first of all dissolved in a known 
volume of water. Up to a certain point—see Fig. 2— 
the arrangements are exactly the same as those which 
have been described above—that is to say, there is the 
gas cylinder A, with its main and auxiliary valves B and C, 
and the flexible piping D. _ The illustration only shows one 
gas cylinder. If two cylinders had been used, the three- 


way cock—see D in Fig. 1—would have been provided. 
There is, however, the same controlling device F, valve G, 





and pressure gauge E. From the valve G a pipe is taken 
to @ non-return valve H, which is inserted to prevent 
moisture from getting into the control parts of the appa- 
ratus. From G tho gas flows into the meter J, whith will 
be described in detail later, and into the chlorine absorp- 
tion chamber K, which is made of specially annealed 
glass, where it enters into solution with water supplied 
through the pipe O, the water pressure reducing valve U, 
the stop valve P, and the strainer V. The chlorinated 
water passes away by the pipes M and N to the pipe W, 
which leads to the point where it is to be applied to the 
water to be treated. Should this be in a suction line, 
so that the system is under a negative head, a water seal 
S is provided, so as to prevent air being drawn into the 
suction line. The cock R supplies water to the water 
seal, while any water coming from the latter may drain 
away through the waste funnel T. At the top of the 
chlorine absorption chamber K is a valve L, to control 
the flow of water and to keep chlorine out of the incoming 
water connections. 

The chlorine meter J is of the pulsating type, and is 
illustrated in Fig. 4. The chlorine enters under pressure 
through the pipe A, which is enlarged at the bottom so as 
to contain an inverted syphon. One leg C of this syphon 
has an opening at F into the bell-shaped compartment B, 
into which the pipe A delivers. The other leg G of the 





Venturi nozzle. Whichever type of instrument is used. 
the makers claim that accuracy of the amount of gas 
passed into the liquid to be treated is absolutely main- 
tained. In the first case, where the rate of flow remains 
always the same, the dose of chlorine gas is kept constant, 
and is applied at precisely similar intervals. When the 
flow varies, and an automatic type of apparatus is 
employed, then the dose is varied to suit the requirements, 
exactly the correct proportion of chlorine being added at 
the correct intervals of time. Accuracy in this direction 
is, of course, of paramount importance. In this connec- 
tion we may draw attention to the curves shown in Fig. 5, 
which represent the results obtained from tests ‘carried 
out on an installation treating a varying flow which 
fluctuated widely—that is to say, between 1,870,000 
gallons and 5,300,000 gallons within a few hours. The 
variation in the flows of water and chlorine will be observed, 
and it will be seen how very nearly the actual flow of 
chlorine agreed with the quantity which was correct. 

The advantages claimed for the Wallace-Tiernan 
apparatus are numerous. Among them are the follow- 
ing :—It is simple in design, and there are no moving 
parts to get out of order or out of adjustment; it is 
compact and installed in a few minutes ; it is light, weigh- 
ing less than 100 Ib., excluding, of course, the gas cylin- 
ders ; the flow of chlorine in all types can be watched, 
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Fig. 5—CURVES SHOWING RATES OF FLOW OF WATER AND CHLORINE 


syphon delivers through the skin of the enlarged pipe at 
E into the surrounding water. The left-hand engraving 
X shows the apparatus at the commencement of a pulsa- 
tion. The two water levels L and / will be noted,‘ and it 
will be observed that the syphon is quite full of water, 
the level inside B coming above the orifice of the left leg 
of the syphon at F. The pressure of gas gradually drives 
the water in the bell, and also in the syphon leg C, down- 
wards, until finally a point is reached when the gas is 
free to escape up the leg G and into the water by way of 
E. The right-hand view Y shows the state of affairs 
just before this point has been reached. It will be seen 
that the original level L has risen to L* by the*displace- 
ment of the water from the compartment B, while at the 
same time the level / has been very considerably lowered 
to ', As soon as the downward flowing gas reaches the 
point D, and rushes up through the tube G of the syphon, 
the enlarged pipe B immediately fills again with water, 
until the level is again above the orifice F, and the cycle 
of operations begins over again. The amount of gas 
delivered at-each pulsation is equal in volume to the 


contents of the compartment B between the points F and | 


so that it is possible to see at all times whether the action 
of the apparatus is correct ; special materials which are 
suitable for use with moist chlorine are employed, and 
those parts which would be injured by moist chlorine are 
kept free from moisture; the apparatus is constructed 


| on the unit principle, and all parts are interchangeable. We 
| may add that the system has been under protracted test 

by military authorities, and has showed itself capable of 
| satisfactorily meeting all requirements under the very 


severe conditions attaching to active service. 

We have in the foregoing referred to the apparatus as 
being used for the treatment of water for domestic 
use. It is, however, equally adaptable to other purposes, 
such as the sterilisation of sewage and sewage effluents. 
The agents for the apparatus in this country are United 
Water Softeners, Ltd., Imperial House, Kingsway, W.C. 2 








Tue Chicago and North-Western Railway Company has 


D, and it is said to be possible so to adjust matters that | had no fatality in a passenger train accident during the 
it will keep on delivering equal volumes of gas at regular last four years, a period covering the conveyance of 


intervals from as small a quantity as one-tenth of a pound | 
in the twenty-four hours up to a maximum of 12 lb. in | passenger 
| eight 


the same time. 


132,238,957 mgers. The Southern Pacific had no 
killed in a train accident during 1916. Only 


ers were injured during the year, and six of 


Like the direct-feed instruments, those in“which the | those were hurt in consequence of the Se en of & bomb 
é tot : 


gas is first dissolved in water can be furnished with auto-” 
matic control, either by means of float gearing or by a! 


in a railway carriage. There were ten fatalities 


men, of whom there are 98¢2, 
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BRITISH RAILWAYS IN 1916. 
No. ITL* 
- THE WELSH RAILWAYS. 


ALEXANDRA (NEwPoRT aND SoutH WALEs) Docks AnD 
WAY. 


The receipts were £438,463 and expenditure £293,931, 
and the net receipts £144,531, as against £144,532. The 
same rates of dividend on the preference stocks were paid 
as @ year ago, and £22,014 were-carried forward, as against 
£11,960. 

The capital expenditure was £81,024, of which £10,547 
went on additional lines and sidings at Alexandra Dock, 
and £67,639 on docks. 

The stock of stores and materials is £19,296, outstanding 
traffic accounts £30,410, and accounts receivable £30,112. 
On the debit side appear: accounts payable, £18,328 ; 
liabilities accrued, £76,442; steam dredgers and tugs 
depreciation account, £24,422; and reserve account 
£20,000, as against £10,000. 

There is & note in the report that an amount is receivable 
from the Government in respect of interest upon addi- 
tional capital expenditure, but this has not yet been agreed. 





Barry. 


The receipts were £951,316, expenditure, £598,102, and 
net receipts, £353,214, as compared with £355,853. The 
miscellaneous receipts were £7867 as against £7655, an 
increase due to rents from houses. The balance carried 
forward was £6978 as against £6874, and the same rates of 
dividend were paid. 

The capital expenditure was £6512, of which £1114 was 
on lines open for traffic and £5098 on docks. The stock of 
stores and materials was £90,588 as against £73,715 ; 
outstanding traffic accounts were £111.579 as against 
£88,982, and miscellaneous accounts £73,621 as against 
£45,035. On the debit side the amount of temporary 
loans is now £50,000 as against £70,000 ; liabilities accrued, 
£94,290 as compared with £57,713 ; railway depreciation 
fund, £93,405 as against £72,996; docks, &c., depreciation 
fund, £89,465 as against £75,950, and general reserve, 
50,000 as a year ago. 


BRECON AND MERTHYR.: 


The receipts were £159,508, the expenditure £109,131, 
and the net receipts £50,377, as against £50,091. The sum 
of £5000, as a year ago, was placed to reserve, £2327 were 
carried forward, as compared with £1677, and the same rates 
of dividend were paid on the first and second preference 
stocks as a year ago. The sum of £319 capital was spent 
on lines open for traffic, and £167 on plant and machinery, 
but as there was a credit of £650 for rolling stock the capital 
account for the year shows a credit balance of £163. 

In the general balance sheet appear: cash, £7872, as 
against £11,546 ; stock of stores and materials, £21,805, as 
against £18,536; outstanding traftic accounts, £21,999 ; 
miscellaneous accounts receivable, £21,617, as compared 
with £16,923 ; amount due to bankers, £32,702, as against 
£31,402 ; accounts payable, £10,768, as against £12,969 ; 
rolling stock renewal reserve fund, £19,756, as compared 
with £12,338 ; and general reserve, £1006. 


CARDIFF. 


The receipts weré £713,260, the expenditure, £515,272, 
and the net receipts, £197,988 as compared with £106,942. 
Miscellaneous receipts were £1683 as against £350, general 
interest having increased from £54 to £1429. The same 
rates of dividend were paid as in 1915, and £9310 were 
carried forward as against £11,307. The capital expendi: 
ture was £8883, being £1175 on lines open for traffic and 
£7708 for docks, &c. 

Among the items in the general balance sheet are :— 
Cash, £66,215; stock of stores and materials, £57,069 ; 
accounts receivable, £79,231, as against £90,129 ; accounts 
payable, £30,776 ; and liabilities accrued, £510,974. 


NEATH AND BRECON. 


The receipts were £90,236, the expenditure, £50,800, and 
the net receipts, £39,436 as compared with £38,304; 
miscellaneous receipts were £2227 as against £1989, due 
to £75 more for rents and £157 for general interest. The 
same rates of dividend were paid as a year ago, and £5522 
were carried forward as against £2111. ‘here was no 
capital expenditure. 

in the general balance sheet appear :—Cash, £26,812 ; 
investments in War Loan and Treasury Bulls, £19,869 as 
against £14,932; renewals fund, £19,189 as against 
412,184; and general reserve, £5000 as a year ago. 


RuHYMNEY. 


The receipts were £404,763, the expenditure £251,270, 
and the net receipts £153,493, as compared with £152,864. 
Miscellaneous receipts were £1604, as against £1777, due 
to a decrease in rents from houses and in ‘“ other rents.’ 
The sum of £5000 was placed to general reserve, as against 
£2000 ; £3495 were carried forward, as against £2915, and 
9 per cent. instead of 84 per cent. dividend was paid on 
the ordinary stock. The capital expenditure was £6108, 
of which £415 went on lines open for traffic, and £5693 on 
widenings. 

In the general balance sheet appear : stock of stores and 
materials, £45,932 ; outstanding traffic accounts, £45,859 ; 
accounts receivable, £24,500, as compared with £2450; 
amount due to bankers, £169,361; accounts payable, 
£31,251 ; railway depreciation fund, £36,743, an increase 
of £20,000 ; and general reserve, £12,000, as against £10,000. 


Tarr VALE. 


The receipts were £1,208,115, the expenditure £782,126, 
and the net receipts £425,989, as compared with £429,709. 
The miscellaneous receipts were £7527, as against £8012, 
the decrease being due to a falling off in house rents and 
“ other rents.” ‘lhe sum of £26,704 was carried forward, 
as compared with £19,958, and the same rates of dividend 
were paid as & year ago. After credits of £847 for sundry 





*No. IL. appeared March 2nd, 





4 items, there was & capital expenditure of £2529. On lines 


open for traffic the capital expenditure was £2742. 

In the general balance sheet appear : cash, £52,658, as 
compared with £762; stock: of stores and materials, 
£60,301 ; outstanding traffic accounts, £118,521; railway 
depreciation fund, £98,571, as against £74,426; and 
general reserve fund, £15,416. 


The following report should have been reviewed among 
the smaller railways in our issue of March 2nd :— 


WIRRAL. 


The receipts were £79,421, expenditure £57,052, and net 
receipts £22,369, as compared with £22,770. Miscellaneous 
receipts were £1858, as against £2063, the decrease being 
mainly due to fewer ‘‘ other rents.’”’ The amount placed 


to reserve was £4000, as against £5000 ; £1933 was carried. 


forward, as against £2346; and the dividends on the 
preference stocks were maintained. The capital expen- 
diture was £94, but no details are given. 

The cash in hand was £7759, as compared with £6915 ; 
the stock of stores and materials £6133, as against £4076 ; 
accounts receivable £2002, as compared with £557; and 
miscellaneous accounts £4259, as against £1958, The 
accounts payable were £8536, as against £5881 ; the rail- 
way depreciation fund is £3957 ; and the general reserve 
£5) 


LONDON ELECTRICALLY WORKED RAILWAYS. 
METROPOLITAN. 


The receipts were £1,102,346, expenditure £682,312, 
and net receipts £420,034, as compared with £406,690. 
The miscellaneous receipts were £189,092, as against 
£188,986; rents from houses were less by £2000, and 
“‘ other rents ’ by £2000, but transfer fees were up by £100; 
general interest was £8991, as against £4290, and the receipts 
from joint lines increased by £1400. The sum of £20,000 
was put to general reserve, as against £15,000 a year ago ; 
£14,492 was carried forward as compared with £13,041 
and the same rates of dividend were paid. 

The capital account opens with a credit of £71,396 on 
lines open for traffic. On the debit side there stand £29,060 
for rolling stock, £2205 for horses, £4750 for hotels, 
£8736 for electric power stations, and £87,433 for land 
not used in railway working. 

In the general balance sheet there appear : cash £92,311, 
investments in Government securities £268,015, stock 
of stores and materials £100,859, as against £61,358 ; 
amount due from railway companies £57,154, as against 
£96,209 ; accounts receivable £117,817, as against £66,447 ; 
saving banks £96,592, superannuation funds £51,232, 
accounts payable £100,625, miscellaneous accounts £46,173, 
as against £24,140; electrical renewals and depreciation 
funds £70,006, railway depreciation fund, including 
arrears of maintenance £42,861—a new entry—general 
renewals fund £60,000, as against £40,000, and general 
reserves £60,315. : 


METROPOLITAN DISTRICT. 


The recsipts were £1,026,411, expenditure £603,263, 
and net receipts £423,148, as compared with £422,404. 
The miscellaneous receipts were £142,617, as against 
£432,122, there being an increase of £3000 in rents from 
houses, &c., of £3000 from “‘ other rents,’ and a new 
entry of £3354 for general interest. The sum of £45,000, 
as against £35,000, was placed to reserves, £20,688 were 
carried forward, as compared with £13,952, and the same 
rates of dividend were paid as a year ago. The capital 
expenditure was £2475, which included £2266 for electric 
power stations. 

On the credit side of the general balance sheet are: 
eash, £124,217, as against £110,000; investments in 
Government securities £167,619, as against £29,321; 
and stock of stores and materials £60,373, as against 
£40,922. On the debit side are : miscellaneous accounts, 
including amount received from Government for arrears 
of maintenance, £90,076, as against £64,207, and reserve 
for contingencies and renewals £199,890, as compared with 
£154,890. 


CENTRAL LONDON. 


The receipts were £316,809, expenditure £169,190, and 
net receipts £147,619, as compared with £128,716. 
Miscellaneous receipts were £36,873, as against £31,288 ; 
rents from houses, land, &c., having increased by £1400, 
“other rents” by £1400, while general interest was 
£7308, as against £4549. The sum of £20,000 was placed 
to reserves, as against £10,000 ; £12,079 were carried for- 
ward, as compared with £15,686. On the ordinary 
stock 34 per cent. per annum was paid, as against 3 per 
cent.; on the preferred ordinary it was 4 per cent. as 
@ year ago, and 3 per cent. on the deferred ordinary, 
as against 2 per cent. 

On the credit side of the.general balance sheet are : 
cash £40,145, investments in Government securities 
£148,413, as against £129,247; stock of stores and 
materials £39,802, expenditure on new rolling stock in 
suspense £70,151. On the debit side the only noteworthy 
item is £105,220 for reserve for contingencies and renewals, 
an increase of nearly £20,000. 


Criry AND Soutu Lonpon. 


The receipts were £231,675, expenditure £121,321, and 
net receipts £110,353, as against £79,318, which increase 
is a result of the Common Fund Agreement made in 
December, 1915, between the City and South London, 
Central London, London Electric Railways, Metropolitan 
District, and London General Omnibus Companies. 
Miscellaneous receipts were £14,134, as against £12,462, 
an increase due to rents; £20,000 were placed to reserve, 
as against £10,000; £17,245 were carried forward, as 
compared with £9027; and a dividend of 1} per cent., 
against nothing a year ago, was paid on the consolidated 
ordinary stock. 

The capital expenditure reached £24,850, of which £12,332 
went on lines open for traffic, £3596 on electric power 
stations, and £9107 interest on debenture stock issued 
in respect of reconstruction of railway tunnels, &c. 

There are £221,855 invested in Government securities, 
and £35,981, as against £15,981, in general reserve. 





Lonpon ELEorric. 


This company works the Great Northern, Piccadilly 
and Brompton, the Baker-street and Waterloo, and 
the Charing Cross, Euston and Hampstead Railways. 

The receipts were £1,007,902, expenditure £513,989, 
and net receipts £493,913, as compared with £450,549. 
Miscellaneous receipts were £96,276, as against £84,275; 
whilst there was a loss of £1000 in rents from houses, 
“other rents” increased £7000, and general interest 
from £11,288 to £16,934. The sum of £35,000, as against 
£20,000, was placed to reserves; £24,474 was carried 
forward, as against £12,303, and 1} per cent. per annum 
was paid on the ordinary stock, as compared with 1} per 
eent. in 1915. ei 

The capital expenditure was £39,257, which included 
£19,446 on lines open for traffic, £1743 on new lines, 
£3542 on rolling stock, £5869 on electric power stations, 
and £8242 on interest on debenture stock issued in respect 
of new extensions. 

In the general balance sheet there are some large sums. 
On the credit side are: cash £203,486, investments in 
Government securities £239,351, as compared with 
£255,330; stock of stores and materials, £109,040, as 
against £91,102; accounts receivable, £122,913, as 
against £158,080, and £96,603, as against £40,166, for 
expenditure in miscellaneous new works and additions 
in suspense. On the debit side are: accounts payable 
£102,516; loan from London and North-Western Railway 
for “‘ Bakerloo”’ extension £670,616, as against £642,417 2 
and £152,717, as against £117,717, reserve for contingencies 
and renewals. 


Lonpon GENERAL OMNIBUS. 


In view of the close relation of this company with the 
London Electric Railway Company it may be said that 
its receipts were £3,092,736, expenditure £2,887,110, 
The balance available for division was £185,467, which 
allowed for a dividend of 4 per cent. per annum on the 
ordinary stock, and for £21,418, as against £23,237, to be 
carried forward. 


THE SCOTTISH COMPANIES. 


CALEDONIAN. 


The receipts were £6,212,363, the expenditure 
£4,057,758, and the net receipts £2,154,605, as against 
£2,157,684. Miscellaneous receipts gwere £165,288, as 
against £160,880, rents from houses being up by £5000, 
a decrease of £1400 in interests from other companies 
being balanced by an increase of @ corresponding amount 
in the receipts from joint lines. Nothing was placed to 
reserves, £19,020 was carried forward, as compared with 
£29,293, and the same rates of dividend were paid as a 
year ago. ‘ ; 

After the capital account had been credited with 
£5530 for canals, and £6654 for land not used in connection 
with the railway, there was a capital expenditure during 
the year of £37,913, which included £46,525 for lines 
open for traffic, and £2818 on land and buildings for 
manufacturing and repairing plant and works. 

In the general balance sheet there appear : cash, 
£563,091, as compared with £116,480; stock of stores 
and materials, £624,443, as against £567,973; accounts 
receivable, £106,084, as against £350,661 ; miscellaneous 
accounts, £550,182, as compared with £385,105; savings 
bank, £1,016,153, superannuation fund £496,107, accounts 
payable £952,361, as against £724,832; railway depre- 
ciation fund, including arrears of maintenance, £292,561, 
as against £211,997; other businesses depreciation fund, 
£83,853, as compared with £73,819, and general reserve 
£50,000. 


GLASGow AND SoutTH-WESTERN. 


The receipts were £2,515,030, expenditure £1,732,638, 
and the net receipts £782,391, as compared with £753,231. 
Miscellaneous receipts were £43,115, as against £42,282. 
Nothing, like a year ago, was placed to reserve ; £20,589 
was carried forward, as against £18,722, and a dividend of 
4§ per cent. was paid on the consolidated stock, as against 
4} per cent. : 

The capital expenditure was £37,584, which included 
£11,809 on lines open for traffic; £9298 on widenings, 
£4688 on docks, &c., and £10,823 on land not used in 
connection with railway working. 

On the credit side of the general balance sheet appear : 
cash £96,352, as compared with £47,614; stock of stores 
and materials £310,247, as against £206,155 ; outstanding 
traffic accounts £102,816, and accounts receivable 
£89,792, as against £61,017. Among the items of indebted- 
ness are: savings bank, £342,492, superannuation fund, 


£103,829, liabilities accrued, £123,717, railway depreciation 
as 


fund, including deferred maintenance, £289,689, 
against £129,845; and steamboat depreciation fund, 
£147,367. 


Great Norta oF ScoTLAND. 


The receipts were £677,940, expenditure £418,412, 
and net receipts £259,527, as compared with £259,333. 
Miscellaneous receipts were £9336, as against £10,739, 
there being a decrease of £1700 in rents from houses, but 
an increase of £300 from “ other rents.’ Nothing, as 
@ year ago, was placed to reserve; £6779 were carried 
forward, as against £6683, and the rates of dividend were 
maintained. 

The capital expenditure was £12,277, which included 
£6058 on lines open for traffic; £1982 on rolling stock, 
£3725 on hotels, and £508 on land not used in connection 
with the railway. 

On the credit side of the general balance sheet appear : 
cash £19,137, stock of stores and materials £88,646, 
stock of wines for hotels and refreshment rooms £4748, 
as against £6184 a year ago. Among the items of 
indebtedness are: temporary loans £27,000, as against 
£8145; savings bank £78,495; depreciation funds: 
railway £10,005, as against £9405; other businesses 
£25,383, as against £23,638; and general reserves 
£27,893. 


HigHLAND. 


The receipts were £832,915, expenditure £573,772, and 
net receipts £259,143, as against £253,268. Miscellaneous 
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receipts were £4055, as compared with £4697, there being 
a decrease of £640 in rents from houses, &c. The sum of 
£7000 was placed to reserves, as inst £4000; £15,938 
was carried forward, as against £15,749; and the same 
rates of dividend were paid. 

The capital expenditure, after a credit of £386 for land 
not used in railway working, was £9684, which included 
£5648 on lines open for traffic, and £4287 for rolling stock. 

The stock of stores and materials’ was £138,777, as 
against £103,104 ; accounts receivable, £107,948, as com- 
pared with £68,543; amount due to bankers, £19,630, 


as against £1288; temporary i 








loans, £90,000; savings 
bank, £94,205; accounts payable, £149,163, as against 
£104,703 ; railway renewal account, £44,775, as compared 
with £41,564 ; hotels reserves, £13,556, as against £10,921 ; 
general reserves, £7000, as against £5000, and special 
reserves, £6000, as against £4000. 


Norrs Brittsu. 


The receipts were £6,470,869, expenditure £4,231,003, 
and net receipts £2,239,866, as com; d with £2,263,112. 
Miscellaneous receipts were £76,009, as against £79,187, 
there being £2800 less from rents of houses, &c., £630 less 
from hotels, £2000 increase from ‘other rents,’: and 
£1800 less from the Burntisland Harbour Commissioners. 
As a year ago £20,000 was placed to reserve, £37,949 
was carried forward, as against £32,190, and the same 
rates of dividend were paid as a year ago. 

After credit of £5703 for land not used in connection 
with the railway there was a capital expenditure of 
£112,853, of which £65,018 was on lines open for traffic, 
£1920 on lines leased or worked, £12,897 on rolling stock, 
£917 on plant and machinery, £32,061 on docks, &c., and 
£5510 on land to be used for railway working. 

On the credit side of the general balance sheet are the 
following items: £309,754, as against £179,367; stock 
of stores and materials, £733,445, as against £584,392 ; 
outstanding traffic accounts, £345,795, and accounts 
receivable, £196,934, as against £126,014. On the debit 
side ap’ : temporary: loans, £540,627, amount due to 
railway companies, £167,300, as against £94,554; savings 
bank £601,382, superannuation funds £393,640, accounts 
payable £228,032, as against £557,365 ; liabilities accrued 
£156,806, miscellaneous accounts £260,486, as against 
£8840; railway depreciation fund, including renewal 
and maintenance arrears, £449,069, as compared with 
£258,308, and general reserve £205,327. 








TRADE AFTER THE WAR. 


NowunEkrE in the United Kingdom is more interest being 
aroused on the question of trade after the war than in 
the Cleveland district. The war has administered one 
or two sh lessons to the iron and steel trades, and so 
far as the Cleveland manufacturers are concerned every 
effort is being made to get out of the old rut in order to 
be better able to compete for the world’s trade. Addressing 
a meeting of the Cleveland Institution of Engineers on 
the 12th inst, Colonel W. H. Hawdon, the president, 
expressed his views on the subject, and pleaded for more 
co-operation and co-ordination. They now recognised, 
he said, that the Government must take its share in 
assisting in the development of manufactures for world-wide 
trade, and the people of the country must see to it that 
they elected to guide the destinies of the country sound 
politicians and business men, and not political adventurers. 
‘* But almost worse than this,” continued Colonel Hawdon, 
“‘is the attitude adopted by some traders, who definitely 
forbid the diffusion of information as to improvements 
in working or design which they may have advanced, 
apparently being under the impression that their greatest 
competitors are their neighbours, whereas the whole 
manufacturing world is competing for the world’s trade. 
We are working for our share of it, and must obtain it 
if we are not only to increase but maintain our output 
of iron and steel. There are, no doubt, certain specialities 
which it may be advantageous to protect, but with the 
general run of industries this is not so. Not so very many 
years ago works were accessible and information given 
freely to those desirous of effecting improvements and 
keeping abreast of the times, and that at a time when 
local—or should we say national—competition was a 
much more considerable factor to be reckoned with than 
in these days, when America and Germany have entered 
more fully into the world’s markets, and are indeed 
dumping into our own.” 

Dealing with the lack of papers on_ practical 
subjects, Colonel Hawdon remarked: ‘‘ Is it because we 
are languishing, have lost the effort of research, or are we 
keeping dark useful information as regards manufacture 
which we think to keep from competitors, who are, after 
all, our neighbours and compatriots?” He urged that 
it was their business and duty to keep themselves informed 
of the latest improvements that were brought out in a 
particular trade and manufacture. What was wanted 
was more co-operation, Government assistance in world- 
wide trade, business men in Parliament, a better under- 
standing between capital and labour, and more applica- 
tion, especially amongst younger men, in research and 
scientific culture. 








CORROSION OF LOCK GATE MACHINERY ON 
THE PANAMA CANAL. 


GENERAL GOETHAL’s annual report on the above Canal states 
that observations during the past year disclosed that the corro- 
sive action on the cylindrical valves has been severe. In July, 
1915, the west flight of Gatun Locks was drained, and all the 
accessible cylindrical valves were examined. Marked corrosion 
was taking place on certain of the valves, although the 
entire valve was made of cast iron or steel, no bronze parts being 
adopted in the original design. In the lower level an average of 
75 per cent. of the seal segment nuts were corroded ; in some 
cases fully half the nut had yg eaaghee It was also found that 
the bolts holding the stops in place were in such condition that 
they had to be replaced in every valve in the lower level. All 
valves were put in good condition and painted with red lead. 

Considerable corrosion has taken Laer in the rising stem 
valves. The 4in. plates have been attacked in the same manner as 











the lock.gates, and portions in the kpoary d of the rivets in the 
lower valves at Gatun and the upper and lower valves at Mira- 
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flores have been violently attacked. The bottom seal casti 
of the valve which comes in contact with the Babbitt metal 

on the bottom of the valve is being rapidly eaten away. A 
number of the valves at the Pacific locks were in such condition 
that the bottom seal had to be machined off to make the valve 
tight. In order to protect the valve from any further eiectro- 
lytic action between the cast steel seal and the lower Babbitt 
metal seal, all Babbitt metal was removed and replaced with a 
seal of greenheart lumber. The top gate valve seal is of cast 
steel, and is held in place by Hecaae bo its. In practically every 
instance the corrosion has been excessive around the heads of the 
bronze bolts, cutting away the metal, and in some cases allowing 
the bolts to loosen and fall out. Several castings had to be 
replaced. The worst case of corrosion of the occurred in 
the upper valves at Miraflores. : 

At both the Atlantic and Pacific locks considerable corrosion 
of roller trains has occurred, the rollers being made of tool steel. 
At the Atlantic locks a number of rollers, bolts, and filler cast- 
ings were missing. All were replaced, and the heads of all bolts 
were riveted over to prevent further losses. Similar conditions 
were found at the Pacific locks, and as it is impossible to protect 
the rollers by any paint, arrangements were made to install in. 
pipes from the tunnel floors down to the base of the roller train 
tracks. Crude oil is forced through the pipes, and it is believed, 
from the results of experiments made with a model that the 
crude oil will rise along the surface of the roller train track, and 
in this way protect the rollers. 








FORTHCOMING ENGAGEMENTS. : 


MONDAY, MARCH 19ru. 


Instirqrion or Post-orFice ExecrricaL ENGINEERS (LON- 
pon CEn‘’rRE),—lInstitution of Electrical Engineers. Paper 
on ‘‘ The Provision of a Telephone Exchange,” by Mr. G. F. 
Greenham. 6 p.m. 


TUESDAY, MARCH 20ru. 


Tue INsTITUTION oF ELECTRICAL ENGINEERS: SCOTTISH 
Looat Seorion.—The Prince’s-street Station Hotel, Edinburgh. 
Paper on “‘ Voltage Regulation of Rotary Converters,” by Mr. G. 
A. Juhlin. 7 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—House of the 
Royal Society of Arts, John-street, Adelphi, W.C. Paper, 
** Sulphur in Petroleum Oils,” by Mi. F. Mollwo Perkin. 8 p.m. 

Tue INstiTUTION oF CiviL ENGINEERS.—Great George-street, 
Westminster, 8S.W. Paper for discussion, ‘“‘The New Electric 
Power-house at Birchills, Walsall,” by Mr. Ernest Matthew 
Lacey. 5.30 p.m. 


WEDNESDAY, MARCH 2lsr. 


Royat METEOROLOGICAL Society.—Caxton Hall, West- 
minster. Lecture, “The Formation of Mist and Fog,” by 
Major C. J. Taylor, R.F.C. 5 p.m. 

LivERPOOL ENGINEERING Society.—Royal Institution, Col- 
quitt-street. Paper, ‘‘ Equipment of King George Dock, Hull,” 
by Mr. L. Leighton. 7.30 p.m. 

InstituTE or Metats.—Hall of the Chemical Society, Burling- 
ton House, Piccadilly, W. Annual general meeting. Papers on 
“The General Properties of Stampings and Chill Castings in 
Brass of Approximately 60/40 Composition,” and on “‘ Machin- 
ing Properties of Brass,” by Mr. Owen W. Ellis; ‘‘ Surface 
Tension and Cohesion in Metals and Alloys,’”’ by Dr. Sydney W. 
Smith ; ‘‘ Aluminium Production by Electrolysis : A Note on the 
Mechanism of the Reaction,” by Dr. R. Seligman ; and ‘‘ Anneal- 
ing of Nickel Silver, Part II.,”» by Dr. F.C. Thompson. 8 p.m. 


THURSDAY, MARCH 22np. 


Tue Instirution or Eecrrican ENGiIngEeRs.—Victoria 
Embankment, London, W.C. ‘“‘ Machine Switching Telephone 
Gear,” by Mr. F. R. McBerty. 8 p.m. 

Royat InstrruTion oF GREAT Briratn.—Albemarle-street, 
Piccadilly, W. ‘‘ Modern Improvements in Telegraphy and 
Telephony.” Telegraphy (Lecture I.). 3 p.m. 

Tue Concrete InstituTEe.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. Paper, ‘‘ The Rational-Design 
of Reinforced Concrete Wharves and Jetties, with Particular 
Reference to those for Wet Docks having Permanent Water 
Level,” by Mr. W. Cleaver, M. Inst. C.E. 5.30 p.m. 

InstiTuTE oF Metrats.—Hall of the Chemical Society, Burling- 
ton House, Piccadilly, W. Metal melting discussion. Papers 
on ‘‘ Metal Melting as Practised at the Royal Mint,” by Mr. W. 
J. Hocking ; ‘*‘ Coal Gas as a Fuel for the Melting of Non-ferrous 
Alloys,” by Mr. G. B. Brook ; ‘‘ High Pressure Gas Melting,” b 
Mr. C. M. Walter ; ‘‘ Contribution to Metal Melting Discussion,” 
by Messrs. H. M. Thornton and H. Hartley; ‘‘ An Electric 
Resistance Furnace for Melting in Crucibles,” by Drs. H. C. 
Greenwood and R. S. Hutton ; ‘‘ Ideals and Limitations 1n the 
Melting of Non-ferrous Metals,”’ by Dr. Carl Hering ; and ‘‘ Metal 
Melting in a Simple Crude Oil Furnace,” by Mr. H. 8. Primrose. 
4.30 p.m. 


WEDNESDAY anp THURSDAY, MARCH 28TH anp 297TH. 


InsTITUTION OF Navat ArouiTects.—Hall of the Royal 
Society of Arts, John-street, Adelphi; W.C. Annual meetings. 
Times :—28th: Morning, 11; afternoon, 3; evening 7.30, 
29th : Morning, 11 ; afternoon, 3. , 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. Mossay AND Co., Limited, ask us to state that, 
owing to their offices at Queen Anne’s Chambers, 41, Tothill- 
street, Westminster, S.W., having been taken over by the 
Government, they have removed to new offices at 7, Princes- 
street, Westminster, S.W. Their telephone number will remain 
2269 Victoria (as before). 

Mr. Georce Exuison informs us that as the Government 
has taken over his office at Queen Anne’s Chambers, Tothill- 
street, Westminster, S.W., he has, in conjunction with H.M. 
Office of Works, secured suitable offices at 25, Victoria-street, 
Westminster, 8.W. His telegraphic address and telephone 
number will remain as before: ‘“‘ Nathallect, Vic., London,” 
and Victoria 7266 respectively. 








BOOKS RECEIVED. 

Electricity and the Motor Car. By F. H. Hutton. 
London: Iliffe and Sons, Limited, 20, Tudor-street, E.C. 
2s. 6d. net. 

Topicos Tecnicos. By Engineer Octavio A. Acevedo, 
San Domingo. Tip: “El Progreso”? Emilié4no Espinal. 
1917. 

The Hornets. By ‘‘Hermes.” London: Eveleigh 
Nash Company, Limited, 36, King-street, Covent Garden, 
W.C. 3s. 6d. net. 

A Practical Manual of Autogenous Welding. By R. 
Granjon and P. Rosemberg. London : Charles Griffin and 
Co., Limited, Exeter-street, Strand. 5s. net, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Preventing Iron Trade Inflation. 


WHERE Official price restrictions apply, maximum 
rates in the Staffordshire manufactured iron trade are 
general. The policy of limiting prices has kept the market 
generally steady. Having regard to the conditions of 
stringency which prevail, uncontrolled prices maintain a 
notable equilibrium. It is recognised that the best service 
that can be done to the iron trade is to keep it free from 
inflation. Very high prices are occasionally paid for odd 
lots of material which can be delivered promptly, but, 
speaking generally, quotations for tueontroliad supplies 
are kept in reasonable relation to the official level. Though 
prices of uncontrolled material have an upward tendency, 
there is no marked appreciation. The arrangements of 
regular customers are subject to considerable disturbance 
by the intervention on the market of buyers, who want 
supplies so badly that, rather than remain uncovered, 
they are ready to pay prices substantially in advance of 
the mean rate. Hoop iron variesa good deal. Generally, 
iron and steel hoops are quoted at £17 15s. to £19. There 
has been a firming up of gas gas strip, till £15 10s. has 
become a fairly common quotation. Marked bars are 
£15. 10s., less 2} per cent., and merchant bars £13 15s. 
net at makers’ works. Nut and bolt iron, which is 
uncontrolled, maintains a relative price superiority. 
Demand is as insistent as ever. If its full pressure is 
not apparent, it is because intermediary business is no 
longer normal. With a large proportion of the output 
specifically allocated, there is no need to market it. 
Supplies have been arranged well ahead in most branches. 
There is no sign of the stringency in small iron being 
relieved. Quotations are nominally based on £16 10s. 
for three-eighths rounds. 


Steel Trade and American Supplies. 


The great scarcity of steel continues, but it is 
hoped that it will gradually be overtaken as the large 
steel works extensions begin to have their effect. It is 
reported on the Birmingham market that a considerable 
quantity of half-finished steel is lying on the wharves in 
America waiting for boats to carry it across. New 
American quotations are rare, and neither billets nor wire 
rods are being offered. Small consignments of discarded 
steel bars and billets are being quoted at as much as 
£9 per ton, but with freightage, insurance, &c., the total 
cost of this would be at least £15 by the time it reached 
the consumer here, this figure being several pounds above 
the British quotation even at the present prices. Under 
pressure of domestic demand, United States producers 
have advanced their prices to a point which is considerably 
ahead of the ideas of customers in this country. Steel 
wire rods, which have formed the chief import for some 
time past, are now quoted at £29 5s., and the buyer has 
to arrange his own war risk insurance, Having regard to 
the strength of the American home demand, exporters 
are immovable, and business is practically at a standstill. 
The official maximum prices for British steel suppiies 
regulate the great bulk of the business which is being 
put through. Better terms could be secured for orders 
outside the control, but the demands of the Government 
upon output leave producers very little opportunity of 
availing themselves of these advantages. 


Midland Pig Iron Trade and Basic Supplies. 


There is a brisk demand for the leading numbers 
of Midland foundry irons. Nothing which is not of good 
open quality commands very much attention. Derbyshire 
houses, now as for some time past, stipulate with cus- 
tomers that contracts for foundry iron shall be subject 
to price variation in accordance with possible modification 
of the official maxima. Demand is strong enough to 
enable them to do this. But renewed attempts to attach 
the same condition to contracts for forge iron are being 
firmly resisted, and some tension prevails. The increased 
attention which is being paid to basic and foundry iron 
should right the over-production that has weakened the 
position of Northamptonshire makes. Claims that the 
situation has already cleared, and that maximum prices 
are obtainable, are being made by makers, but they are 
not assented to by the market generally. The output of 
basic iron is being increased appreciably. A number of 
new enterprises in this direction have been inspired by 
the Ministry of Munitions. Furnaces which. have been 
idle are being brought into service, and in other cases 
furnaces which have been producing forge and foundry 
iron are being converted. A Derbyshire furnace has now 
to be added to the list. Preparations are well advanced 
at other furnaces. 


’ Staffordshire Raw Iron Prices. 


Maximum prices keep at :—Pig iron: South 
Staffordshire: Common, 90s.; part-mine forge, 95s.; 
foundry, 97s. 6d.; all-mine forge, 115s.; foundry, 120s.; 
warm-air forge, 145s.; foundry, 155s.; ial quality 
(Lord Dudley’s cylinder), 167s. 6d.; cold-blast, 182s. 6d. 
North Staffordshire: No. 4 forge, 95s.; foundry numbers, 
97s. 6d.; basic, 97s. 6d.; Northamptonshire No. 4 forge, 
87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 
foundry, 92s.; No. 1 foundry, 94s.; basic, 97s. 6d.; Derby- 
shire No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 
foundry, 94s. 6d.; No. 1 foundry, 95s. 6d.; basic, 97s. 6d. 


Staffordshire Traders and Railway Wagon Demurrage. 


Complaints are again being made by the iron- 
masters and other heavy traders in South Staffordshire 
concerning railway wagon demurrage charges. The 
situation has become so serious that it is suggested that 
the Birmingham and District Chambers of Commerce 
should without delay take a test case before the Railway 
Commissioners, and fight the matter out for the district 
asa whole. The traders urge that they have done every- 

ing possible to carry out the Lg gee placed on 
them by the railway companies and by the Ministry of 
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Munitions with releasing 
ey have'striven to avoid demurrage, 


promptly. And so 
in spite of difficulties arising out of shortage of labour, 
horses, and motor traction, &c. It would be thought 
that such action would have been met by a spirit of con- 
sideration on the part of the railways. On the contrary, 
however, traders are protesting that they have been 
treated most unfairly. Recently the companies have 
decided to charge demurrage on wagons where they 
undertake to perform delivery, which service is included 
in the rate. Traders state that, put briefly, this. means 
that not only do the carriers accept no responsibility for 
their own delay—if any—in delivering, but charge cus- 
tomers for the delay. Where the trader performs his own 
delivery, if he does not clear the trucks in the specified 
time, he has, willy-nilly, to pay demurrage. The rail- 
ways, on the other hand, may, the traders complain, 
delay delivery as long as they please, put the an to 
great inconvenience and then charge him for their own 
detention of trucks The carriers, it is explained, are 
most peremptory in their demands for payment, 
threatening all sorts of punishment, including the clos- 
ing of the ledger account, and this with firms of the 
highest repute, the carriage accounts of which runs into 
thousands of pounds per month. 


Motor Transport and Birmingham Industries. 

aj Now that the matter has been taken up by the 
Ministry of Munitions, there is a fair prospect of a compre- 
hensive organisation of road motor transport for some of 
the heavy industries in this district. Shortly before the 
war the Birmingham Chamber of Commerce initiated a 
movement with this object. Nothing came of it then. Be- 
tween then and now the situation has undergone a radical 
change. The scheme which the Ministry of Munitions puts 
forward aims, it is understood here, at the better applica- 
tion of existing resources. Prior to the war the distribu- 
tion of raw material and finished manufactures by motor 
vehicles had made a considerable advance, but during the 
past two years it has assumed a much greater importance. 
Apart from the systems developed by the carrying com- 
panies, large numbers of individual firms have found it 
necessary to put their own vehicles on the road. Some 
of them have extensive fleets. It is the utilisation of 
unused return empties capacity that the Ministry of 
Munitions is now seeking to effect. The co-operation of 
traders is being appealed for through Chambers of Com- 
merce. A representative committee has, it is stated, 
been appointed to advise with the Government officials, 
and a small sub-committee is assisting in working out the 
details of the scheme. If there should be any disinclina- 
tion by owners of vehicles to co-operate the Ministry 
of Munitions has obviously strong powers at command, 
particularly in its control of the petrol supply. Circum- 
stances have arisen temporarily to delay development 
of the plans in Birmingham and district, but it is 
hoped a concrete scheme will be submitted very shortly. 








LANCASHIRE. 
(From our own Correspondents.) 
MANcHESTER, Thursday. 
Iron, Steel, and Metals. 


INTEREST in the iron and steel markets has been 
superseded latterly by the wave of indignation which has 
swept over the district in connection with the Indian 
cotton tax. The prosperity of the cotton trade here is 
essential to the prosperity of the Lancashire iron trade, 
and although, during a period of war, no immediate effect 
will be produced, there may be serious results after the war. 
The actual position in iron and steel is not altered to any 
extent as yet. The position as regards finished material 
is very vexatious. Finished steel one had almost given 
up as hopeless as far as the private consumer was 
concerned, but in finished iron he might do something 
without coming up against artificial restrictions. Latterly, 
however, the delays in deliveries of finished iron have been 
growing, and a buyer must now anticipate his needs by at 
least three months if he hopes to get the iron by the time 
it is required. At the same time he takes the risk of 
serious market changes should the war come to a 
termination before the iron is received. 


Foundry Iron, 


The demand for foundry iron remains quite good 
in this district, and is fully equal to the supply, although 
so far it cannot be said that there is any evidence. of 
scarcity. The main source of supply is still with the 
Derbyshire furnaces, but Staffordshire continues to sell 
some No. 3 and No. | iron to this neighbourhood. The 
only change indicative of a strengthening of the position 
is that Lancashire sellers are now able to obtain 98s., and 
in some cases 98s. 6d.* This is still not so much as was 
obtained for Lincolnshire iron before the brand was with- 
drawn, for sellers were able to get 99s. 6d. for the small 
lots available, while Derbyshire and Staffordshire irons, 
certainly not of inferior quality, were selling at 97s. 6d. 
Hence, should there be any pressure for Staffordshire, it 
might easily advance as far as 99s. 6d., even without any 
alteration of the official price of Derbyshire. No further 
news, however, is to hand with regard to any possible 
change in the maximum prices, although it is fairly clear 
from the state of the market that if higher prices for 
Derbyshire foundry iron were permitted, they could now 
be obtained. There is now only a small quantity of 
Northamptonshire iron being offered here, and sellers want 
98s. 6d. delivered for it. Some Scotch foundry iron is to be 
had at 126s. 6d. for the inferior and 128s. for the superior 
brands of No. 3. Sellers of Scotch still maintain that they 
can place all the iron they are allowed to sell here ; but the 
actual tonnage consumed in Lancashire is very much 
below the normal figure. 


Forge Iron. 


There has been more business in forge pig iron 
lately, and it is not difficult to sell all the tonnage which is 
offered for Lancashire. The demand for manufactured 
iron is good enough to lead to a larger consumption of 
forge pig, but probably labour difficulties will continue to 
check any increase. 





that the American market has been a little easier, 
but one finds no trace of this here; and the last price 
mentioned was 95 dols., c.i.f. Liverpool, which is out of the 
reach of Lancashire buyers. Some small lots of wire rods 
are to be had at about £29 per ton. It is an absurd price, 
but perhaps someone may be hungry enough to pay it. 


Serap. 

The position in the market for scrap material 
seems to be rather quieter than it was. According to 
dealers this quietness is caused by a lessening of supplies, 
they having not so much to offer, but buyers are hoping 
for some reduction in the prices. Good ordinary steel 
scrap for melting purposes, sold without any guarantee 
of analysis, is to be had here at 101s. to 101s. 6d. on trucks, 
or perhaps in some cases 102s., but there is still no demand 
from Sheffield, and a very feeble demand from the North- 
East Coast, so that the market is practically dependent 
upon the Welsh buyers. It is unlikely that the price can 
be got up nearer to the maximum unless there is some 
market other than that of Wales. The finest lots of cast 
scrap, viz., those coming from the breaking up of spinning 
machinery, are not very plentiful now, for the normal 
scrapping of this class of machinery has been stopped to 
& great extent. For this scrap 105s. delivered can be 
obtained, but other classes of foundry scrap do not sell so 
easily, and the prices range from 95s. to 100s. for ordinary 
good lots. Wrought scrap is not very plentiful, and there 
is a steady demand for any good lots that come into the 
market. 


Metals. 


The deliveries and sales of ingot copper are still 
very strictly controlled. Strong copper sheets are nomi- 
nally unaltered at £174 per ton. Soft English pig lead is 
quoted here by the merchants at £38. For English tin 
£210 per ton is asked. 


The Engineers’ Club. 


At the present time there are not many clubs in 
this country that can be said to be in a really prosperous 
condition. This is certainly true of the principal clubs 
in Manchester, with one exception. I refer to the Engi- 
neers’ Club, which, started about three years ago, has now 
over 700 members. The past year, in spite of so many 
difficulties brought about by the war, has been by far the 
most successful in the club’s life, a substantial profit 
having been made. The club premises are the rendezvous 
of the cream of the engineering profession in this district, 
and they are also extensively used for meetings by the 
local branch of the Institution of Electrical Engineers and 
the Institution of Mechanical Engineers. After the war 
I shall be very much surprised if the other important 
centres of engineering in Great Britain do not follow the 
example set by Manchester engineers, and form similar 
clubs, for, judging by the success which has attended this 
venture, engineers are as clubable as the members of any 
other profession, and I venture the opinion that in the 
friendly atmosphere of the smoking-room the interchange 
of ideas on different topics, being free from the formality 
of the discussions at the engineering institutions, is of 
great mutual benefit. Judging from the way in which the 
membership of the Manchester club has recently increased, 
the time is not far distant when a more commodious 
home will be required. Perhaps it will form the nucleus 
for the long talked of building for all the scientific and 
technical societies and library for this part of the country. 


Progress of an Insurance Company. 


The annual meeting of the British Engine, Boiler 
and Electrical Insurance Company, Limited, was held 
to-day at the company’s head office in Manchester. 
Mr. R. Charles Longridge (chairman) was able to announce 
that the results of the preceding year’s operations had 
been most satisfactory, having regard to the conditions 
under which business had been carried on. There had 
been @ marked growth in the number of firms insuring 
their plant against breakdown, with the result that the 
premium income had increased from £117,112 to £125,851 
—the largest advante in any single year, with one excep- 
tion, since the formation of the company. During the 
year, however, they had felt the effects of a noticeable 
increase in the cost of repairs, and in the cost of travelling 
expenses ; while, further, the company was cheerfully 
bearing the additional expenditure involved in making up 
to the men who were serving with the Forces the difference 
between their Army pay and their salaries. The protii 
earned, nevertheless, showed only a small reduction from 
the previous year. There had been some further depre- 
ciation of the company’s investments, which the directors 
had decided to meet by writing off the sum of £7553 out 
of profits, and after making provision for this and for a 
final dividend, the total funds of the company stood at the 
increased figure of £179,777... The company was gratified 
by the honour conferred upon its Chief Engineer, Mr. 
Michael Longridge, M.A., M.Inst.C.E., M.I.M.E., who had 
been elected to the position of president of the Institution 
of Mechanical Engineers. The retiring directors, Sir 
George Hayter Chubb, Bart., and Mr. Norman Fletcher, 
were re-elected, as also were the auditors, Messrs. P. and 
J. Kevan, 


Manchester Engineering Firm’s Successful Year. 


Speaking at the annual meeting of the share- 
holders of Mather and Platt, Limited, held in Manchester 
recently, Captain L. E. Mather, who has succeeded his 
father, Sir William Mather, as chairman of the company, 
said the turnover of the year was the largest on record, 
and the work was practically all in connection with the 
war. He said that one of the most hopeful signs due to 
the war was the closer union between engineering firms 
which were competitors in their ordinary business. This 
better understanding, he said, should bear good fruit in 
years to come and help the country to be better organised 
against foreign competition. Captain Mather said that 





during the year £12,000 had been distributed by the firm 
in allowances to dependents of men who had gone to the 
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railway wagons a front, in war bonus to the staff, and in donations to war 
cee aracias ‘| funds. company had also contributed £100,000 to 

. There have been no sellers of foreign billets on | the War Loan, and the staff and wo had taken 

the Manchester market during the week. It has been | £12,000 worth of War Savings Certificates to be paid for in 


weekly instalments. He warned the meeting that things 
might not be so prosperous in 1917 owing to the enormous 
rise in the cost of materials, the increasing wages bill 
owing to the greater cost of living, and many other 
considerations. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is a very busy state of affairs to report in 
the hematite pig iron trade of this district. From Carn- 
forth to the Workington district makers are doing their 
best to maintain a high level of output of iron, and so 
fulfil the big demands made upon them by users, not only 
in the immediate vicinity of their work, but on general 
account. The local use of iron is considerable at both 
Barrow and Workington, not only by steel makers, but by 
the many smaller concerns engaged on munition work. 
Prices remain at the maximum rates, with parcels: of 
mixed numbers of Bessemer iron at 127s. 6d., and special 
brands at 140s. per ton f.o.t. Warrants are at 115s. per 
ton net cash. There are no dealings at present in warrant 
iron. 


Iron Ore. 


The demand for iron ore is particularly brisk on 
local account, and smelters in the district could easily 
take the whole of the output, but in addition there is a 
steady call for ore on outside account. High grade ores 
are in very full demand. Raisers are doing their best to 
find additional labour, and to increase the tonnage of ore 
raised. For foreign ores there is a steady call. 


Steel. 


The steel trade presents no new features. The 
whole of the available plant is engaged. The demand 
for semi-manufactured steel is brisk on local as well as 
general account, and a good output is being maintained. 
For billets for shell making there is an urgent demand, 
and the price is £12 per ton. Other steel sorts are un- 
changed in price, and are at £10 17s. 6d. to £11 10s. for 
heavy rails, £14 to £14 10s. for light sections, and £14 for 
heavy tram rails, with £11 10s. for ship plates and £12 10s. 
per ton for boiler plates. A scheme for the employment of 
female labour in the steel trade is now being brought into 
operation. - 


Fuel. 


For coal there is a brisk demand at 25s. to 27s. 6d. 
per ton delivered from Lancashire or Yorkshire pits, and 
house coal is in big demand and short supply at 27s. 6d. to 
28s. per ton. For coke the demand is heavy. East 
Coast qualities are at 33s. to 35s. 6d. per ton, and Lanca- 
shire cokes are at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


There is @ lull in business at the moment on 
the Cleveland pig iron market. The greater part of the 
March allocations for the home foundries has now been 
put through, and consumers have in almost every case 
succeeded in getting the full quantities applied for. 
There is some sporadic forward buying up till June. 
Iron is not scarce, and makers are quite willing to book 
ahead. Scotch consumers are purchasing fair quantities 
for delivery over the next three or four months. But 
while there is plenty of iron on hand, the truck shortage 
is still a serious hardship, and transactions are necessarily 
influenced by the probability of irregular deliveries. On 
the export side shipments are somewhat better, amounting 
so far this month to 18,000 tons, as compared with 15,000 
tons to the same date last month. A feature of the 
market this week has been a renewed endeavour to 
purchase warrant iron for export, buyers being prepared 
to pay up to 106s. for such business, but even at that 
high figure holders hesitated to sell. For home consump- 
tion No. 3 Cleveland pig, No. 4 foundry, and No. 4 forge 
all stand at 87s. 6d., and No. 1 is 91s. 6d.; whilst for ship- 
ment to our Allies No. 3 is 97s. 6d. and upwards, No. 4 
foundry 96s. 6d., and No. 4 forge 95s. 6d. For export to 
neutral countries the minimum price named for No. 3 is 
105s., and No. | is 110s. and upwards. 


Hematite Pig Iron. 


The position of the hematite pig iron trade 
presents no outstanding feature this week. There is a 
full demand, but at the moment makers are able to meet 
the requirements of consumers in a satisfactory manner, 
the deliveries being carefully allocated by the Control) 
Committee. There is a big demand for export, and this 
is being met as expeditiously as possible. Substantial 
new contracts are reported to have been fixed up with 
Italian consumers. The home maximum price is unaltered. 
at 122s. 6d., while the export prices are round about 
137s. 6d. for France and 142s. 6d. for Italy. 


Iron-makjng Materials. 


Rather more business is being done in foreign 
ore, particularly for outside descriptions. Coke is in good 
request, with good medium furnace kinds at about 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades 
there is a full maintenance of strength, and mills every- 
where are humming with activity. Practically all the 
output is absorbed by the Allied Governments, whose 
demands appear as if they would never be satisfied. No 
sooner is one lot rolled and passed than fresh demands 
of greater extent are made. Ordinary commercial enter- 
prise is now almost entirely out of the question. The 
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pressure for the delivery of steel shell bars continues as 
great as ever, and in addition there is an increased demand 
for steel ship plates and sectional material. Producers of 
finished iron also have as much work on hand as they 
can conveniently undertake. As has been the case for 
some time now, steel is being used for the ever-increasing 
proportion of the contracts normally served with iron, 
so that the output of the steel departments is considerably 
in excess of that in the iron departments. The home 
maximum quotations are as follows :—Steel ship plates, 
£11 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. The following 
are nominal quotations for export :—Common iron bars, 
£15; best bars, £15 5s.; double best bars, £15 12s. 6d.; 
treble best bars, £16; packing iron, £11; packing iron, 
tapered, £11 15s.; iron ship angles, £15; iron ship rivets, 
£17. to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
Zin. and upwards, £13 10s.; °/)in., £13 15s.; jin., £14; 
*/,\gin., £16; Jin., £18; steel boiler plates, 20s. on the 
foregoing prices ; steel sheets, singles, £20; steel sheets, 
doubles, £22; steel joists, £11 2s. 6d.; steel strip, £17; 
steel hoops, £17 10s.; heavy sections of steel rails, £12, 
all less 24 per cent., except ship plates, angles and joists, 
packing iron and iron bars. 


Shipbuilding and Engineering. 


There is no relaxation in the activity in the ship- 
building and engineering trades. Every effort is being 
made to expedite the construction of standardised ships. 
An endeavour is being made in all the yards to introduce 
a system of payment by results, and the required scale 
of prices is being drawn up. There seems to be a good 
deal of opposition to the scheme, notwithstanding its 
official inspiration. The plumbers and joiners are very 
much opposed to it, and it remains to be seen whether the 
Department will succeed in bringing them in. The 
repudiation.by the men of the agreement which has been 
in force for the past few years between the employers and 
the bulk of the shipyard trades is engaging serious atten- 
tion. What their action may portend cannot yet be said. 
It appears, however, that the trades associated ‘with the 
agreement have always resented the fact that the boiler- 
makers have never come into line, and their demand is 
that the agreement must lapse unless it covers the whole 
of the trades employed in the yards. The engineering 
trades have an enormous amount of work on hand, and 
firms are operating their works to the utmost to meet 
the urgent and increasing demands made upon them. 


The Coal Trade. 


The Northern coal trade position shows little 
change as compared with a week ago. There is a large 
demand for home industrial and Admiralty purposes. 
Chartering operations are still very difficult, and it is 
freely rumoured that the limitation freights for the 
French and Italian ports are to be dropped altogether, 
and recourse to be had to a free and open market. Cer- 
tainly, if that were done, it would cause no surprise, for 
the limitation freights have, unfortunately, failed in 
their object, as many critics held they were bound to do. 
For prompt loading it is possible to negotiate on easy terms 
for most classes of fuel, but, on the other hand, there is 
no disposition to lower quotations for later loading. The 
steadiest feature of the market is Northumberland steams, 
which remain at 30s., and from 27s. 6d. to 30s. is demanded 
for Tyne primes. Secondary classes are slow, and the 
prices are easier. Small steams are not called for to any 
extent, while unscreened steams for bunkers are flat. 
The Durham classés are equally quiet. Gas coals are 
quiet and unchanged at 25s. for bests, and 17s. to 18s. 6d. 
for seconds. Coking fuels are slow and negotiable cheaply, 
while the bunker market is slack and squeezable for spot, 
though the quotations remain nominally unaltered. 
There is some degree of briskness in the household coal 
trade, both Durham and Northumberland classes being 
in keen request. There continues to be a@ fair inquiry 
in the coke market, the home market requirements being 
rather extensive. Quotations are as follows :—Best 
Blyth steams, 30s.; Blyth second steams, 2ls. to 25s.; 
Tyne prime steams, 27s. 6d. to 30s.; Tyne prime seconds, 
20s. to 24s.; unscreened bunkers, 17s. to 18s.; households 
for home market, 2ls.; for export, 30s.; Blyth best smalls, 
18s. to 19s.; Tyne prime smalls, 19s.; second smalls, 
15s. 6d. to 16s. 6d. Durhams: Steam (locomotive), 
27s. 6d. to 30s.; best gas, 25s.; second gas, 17s. to 18s. 6d.; 
special Wear gas, 28s. to 29s.; smithies, 25s. to 27s. 6d.; 
ordinary bunkers, 16s. 6d. to 17s.; best bunkers, 18s. to 
19s.; superiors, 22s. 6d. to 23s. 6d.; coking unscreened, 
17s. 6d. to 18s. 6d.; coking smalls, 17s. to 17s. 6d.; gas 
coke, 32s. to 33s.; furnace coke, 28s.; foundry coke, 
42s. 6d. 








SHEFFIELD. 
(From our own Correspondent.) 
National Service Problems. 


Tue idea of National Service has “ caught on” 
all right in this district. There seems to be still a con- 
siderable number of men engaged in businesses not of a 
strictly essential character, and it is chiefly from their 
ranks that the recruits are coming; but perhaps, for 
example sake, many men engaged on war work of one kind 
and another are signing the register. In a place like this 
one would think there would be few transfers of such men 
to other districts, as a step of that kind would inevitably 
interfere with output, but inasmuch as the principle of the 
scheme is the better distribution of labour, so that all 
districts may benefit to the full, the possibilities of trans- 
fers, even in Sheffield, should not be lost sight of, for, as 
labour becomes still further diluted, there will, of necessity, 
be a stronger demand for the leaven of skilled workmen 
in all parts of the country. It is not only that the men 
are coming forward to register, but employers are doing 
so also. One employer, speaking at a National Service 
meeting here the other day, said it might be asked why he 
had not himself enrolled. ‘‘ What I propose to do,” he 
added, ‘‘is to call the men of my works together, and 





having explained the objects of the scheme I will first 
enrol myself, and then any man who cares to follow me 
can do so. I am quite pre to do what is asked of 
me, and I hope others will do the same.” Since then, I 
believe, he has carried out his proposal, and I know of 
other employers who have taken the same course, whether 
it will mean anything or nothing to them in the end. 
When Mr. Neville Chamberlain was here recently he gave 
an assurance that every precaution will be taken to see 
that ‘‘.a round man is put into a round hole, and that the 
square man will be put into the square hole.” That is a 
point, it is to be hoped, that will be kept clearly in view, 
for in the past, and even at the present time, the absence 
of such a precaution has led to the greatest difficulties and 
embarrassments in the “ dilution’’ question. One other 
matter before passing from the subject. The idea.of men 
in good official positions registering for National Service 
on the understanding that posts with similar responsibility 
would be found for them gave a considerable amount of 
satisfaction here, but from all accounts men who have 
desired to register on that basis are not finding the scope 
they had anticipated. This probably is solely due to the 
fact that the National Service machinery is not yet in 
easy running order. A little later it may be found that 
discrepancies of that kind have disappeared ; nevertheless, 
the sooner they have gone the better for the scheme. 


Miners and the Army. . 


In the earlier days of the war the Army took 
heavy toll of the colliery workers in this part of the country, 
but I do not hear much complaining at the prospect of 
further recruiting at the pits. Mr. Frank Hall, agent to 
the Derbyshire Miners’ Association, put the matter in a 
nutshell on Saturday evening, when he explained the 
position to a meeting of miners at Chesterfield. He spoke 
of the decision of the War-office to suspend the Colliery 
Recruiting Courts and Travelling Medical Boards, pending 
a trial of the voluntary scheme to secure 20,000 additional 
miners for the Army. If that number were obtained 
voluntarily there would be an end to the courts and boaids. 
Of course the men already passed into the Army could not 
be released, but men whose calling up notices had not 
expired would be returned to civil life. The Medical 
Board, he added, dealt with the men at the Markham 
Nos. 1 and 2 pits of the Staveley Coal and Iron Company 
the other day, but he was able to announce that the Class 
A men who were taken frora those pits, and whose fourteen 
days had not run out, would have their notices cancelled. 
What effect this would have upon the question of absen- 
teeism will yet have to be seen. It is still a serious matter. 
At the Hickleton Main Colliery the output for one week in 
December, when there were at work 933 colliers, was 
18,461 tons, whilst it is stated that last month the produc- 
tion for one week, with more men, showed a decrease of 
2000 tons. The experience is almost precisely the same 
as it is at the munitions tribunal—the bulk of the offenders 
are young unmarried men, a fact which the military 
representative does not fail to observe. 


Munitions Canteens. 


Some time ago I referred to the provision made 
in Sheffield for the comfort of munition workers, for whom 
hot dinners would be impossible in many cases if it were 
not for the canteens provided. Some of these in connec- 
tion with the temporary hostels, &c., run by the Corpora- 
tion, scarcely pay for themselves, but, according to the 
local secretary of the Y.M.C.A., the two canteens and 
coffee stalls conducted by a committee of that Association 
yield a profit on the working, though it will take many 
years to meet the original outlay on buildings and equip- 
ment. This surely should not be—I mean the capital 
loss on the undertaking. Everything in connection with 
the canteens is done at the very lowest cost, and several 
hundreds of Sheffield ladies render voluntary service 
daily. In the first months of the war, when there was a 
sudden rush of labour to the district, and no one knew 
how wages would really stand, this system of semi-charity 
was quite in order, but why munition workers, who are 
earning such extraordinary good wages, should remain 
indebted in this matter I cannot understand. Where 
firms provide their own canteens they are, of course, 
@ permanent addition to the establishment, but those 
now referred to may have to be removed at any time, 
and it would be only an act of gratitude and justice if 
the munition workers did something collectively towards 
defraying the initial cost of buildings which were designed 
and erected solely for their benefit. The employers have 
from time to time been génerous contributors to the cost 
of equipment and maintenance. It is now the workers’ 
turn—or should be. They are not in need of charity. 


Sir Joseph Jonas. 


_ Since my previous report Sir Joseph Jonas, 
head of one of Sheffield’s large and developing steelworks, 
has been the recipient of a couple of framed addresses— 
one from the Applied Science Committee and the other 
from the Council of the Sheffield University—on the 
occasion of his retirement from the chairmanship of the 
Applied Science Department of the University. Dr. 
Ripper, the new Vice-Chancellor, contrasted the building 
which existed at the time of Sir Joseph’s appointment as 
chairman with the magnificent building now possessed 
by the Applied Science Department, and Dr. Arnold, 
Dean of the new Faculty of Metallurgy, said that Sir 
Joseph had greatly assisted in bringing the Department 
to the state of efficiency which now entitled it to be called 
the best in the world. 


Surfacemen’s Wages Award. 


The new scale of pay for surface workers at 
Derbyshire pits was officially explained on Saturday 
to a meeting at the Grassmoor Collieries. It is stated 
that the Miners’ Federation has come to the conclusion 
that the time has arrived when miners’ associations 
should embody all men employed in or about a pit. The 
new price-list, it is claimed, is unique, and will meet the 
case of every man employed in a colliery “shop.” The 
award affects 17 classes of labour, the new list carrying 
the 23} per cent. advance which operates in the case of 
the miners, while, besides having a minimum wage 
established, the surface workers are brought under the 


Conciliation Board, which means that in any future 
regulation of wages the topmen will stand with the miners. 
The increase averages at least 7d. per man per day, 
excluding those workers who are paid above the new 
scale. Overtime from Monday to Friday will be time and 
an eighth, and for the week-ends time and a quarter. 
The award is the result of the arbitration conducted by 
Mr. W. W. Mackenzie, K.C., as I mentioned in my letter 
last week. 


Round the Works. 


One is forbidden in these days to give details 
of developments at controlled establishments, but I may 
say that in two directions very large extensions of works 
are proceeding in connection with Sheffield steel firms, 
and that when these are completed the output will be 
considerably increased. There are other extensions in 
hand, but these two are of outstanding importance. I 
am unable at present to add anything to the hint given 
last week with reference to strengthening our position 
in the matter of special irons and steels, there being reasons 
why little should be said about it just now. In regard to 
export business there has of late been a very appreciable 
further restriction, making transactions of a private 
nature still more difficult, and we have probably not heard 
the lest.of the matter yet. Transport facilities are very 
trying to manufacturers, whose warehouses are simply 
choked up with finished steel goods. The position, indeed, 
emphasises the need of greater attention being paid in 
this district to the use of motor lorries. The country about 
here. is certainly rather difficult by reason of so many 
steep gradients, but that trouble should be soon overcome. 
Whet is most required is a kind of clearing house for 
motor transport service, ensuring that outward lorries to 
Manchester; sey, or Birmingham, shall be assured of 
sufficient goods on the homeward run to make the journey 
a profitable one. New overseas business includes steel 
for Rangoon, Lisbon, Montreal, Toronto, Adelaide, Havre, 
Caleutta, Shanghai, Yokohama, Kobe and Osaka; tools 
for Adelaide, Pernambuco, Toronto, Malta, Singapore, 
Saigon, Melbourne, and Calcutta; electro-plate | for 
Valparaiso; files for Rangoon, Caleutta, Valencia, 
Barcelona, and Saigon ; cutlery for Quebec, Pernambuco, 
Séntiago de Cuba, Barranquilla, and Halifax (N.S.) ; 
saws for Buenos Aires and Singapore ; sheep shears for 
Buenos Aires ; and steel castings for Padang. The lack 
of skilled and capable unskilled labour is being severely 
felt at some works, and there are still crucible furnaces 
idle—a very unsatisfactory state of things when this class 
of steel is so much wanted. The brass works, engineers, 
rolling mills, and forges are all busy, and wagon-building 
firms are making munitions. The stove-grate industry, 
however, is very limp. 


Iron, Steel, Coal, &c. 


The iron market position here shows no change. 
Consumers of hematite irons cannot secure all they would 
like, though there is a feeling that if only the labour 
difficulty could be solved the supplies would be immediately 
and greatly increased, for there are said to be furnaces 
on the West and East Coasts ready to be blown in. 
Common irons are also in full demand, with Lincolnshire 
basic difficult to buy. Billets are about unprocurable 
except for war purposes, but the call for Swedish material 
is not likely in future to be quite as insistent. The 
silver-plating and electro trade has been placed in a 
quandary by the new Order calling for a census of all 
stocks of cupro-nickel scrap, and forbidding its use for 
the execution of orders except under licence. The trade 
has not been permitted to use copper for some time now, 
and cupro-nickel scrap, bought from makers of bullets, 
has been used instead. Now it looks as if things will be 
at a standstill. The steam coal market keeps very firm, 
notwithstanding the restrictions on exports to neutrals. 
Except for nuts, however, there is no scarcity. The demand 
for slacks is particularly strong. Best South Yorkshire 
steam hards are nominally 17s. 9d. to 18s. 3d.; best 
Derbyshire hards, 17s. to 17s. 3d.; second quality, 16s. 6d. 
to 16s. 9d.; and steam cobbles, 16s. 6d. to 17s. The 
house coal market shows little change from the conditions 
of a week ago. Coke is very firm on a strong demand. 
There is a scarcity of fire-clays for furnace linings. 








SCOTLAND. 
(From our own Correspondent.) 
Improvement in Puddling. 


WitH a view to improving the methods of 
puddling, and to stimulate the output of iron in the various 
producing centres of the country, it has been decided to 
offer a valuable monetary reward for practical suggestions. 
The matter was first raised by the Board of Education, 
and was referred by it to the British Ironmasters’ Associa- 
tion, which has appointed committees to deal with the 
subject. In a notice which has been issued it is stated 
that a committee of British ironmasters is investigating 
and about to carry out experiments with a view to improv- 
ing the present methods of puddling, and the occasion 
offers an opportunity to workmen or others to co-operate. 
Communications in writing, stating the nature of suggested 
improvements, are to be made at as early a date as possible. 
Suitable rewards will be paid for any original ideas or 
suggestions which may be adopted. The Secretary of the 
movement is Mr. Walter Dixon, 38, Bath-street, Glasgow. 


Coal Prices. 


The National Union of Scottish Mine Workers, 
at a meeting in Glasgow on Monday last, decided to call 
the attention of the Coal Control Board to the fact that 
the prices recently arranged between the coalmasters and 
coal merchants, and approved by the Board of Trade, were 
as high in some of the mining districts as in Inverness and 
other localities long distances from the collieries. 


Pig Iron. 


A strong feeling exists in the Scotch pig iron 
trade, and while home prices are still fixed export quota- 





tions are a trifle firmer. The demand for hematite is 
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predominant, and supplies outside of war requirements are 
extremely difficult to secure. Best qualities of ordinary 
brands, too, are now very scarce, and exports are for the 
most part confined to small quantities of third-grade iron. 


Quotations. 


Though no alteration in prices has yet been 
announced, most prices are ls. and upwards per ton 
higher than the undernoted quotations :—Monkland and 
Carnbroe, f.a.s. at Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; 
Govan, No. 1, 122s. 6d.; No. 3, 120s.; Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 130s.; Nos, 3, 125s.; Gart- 
sherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 130s.; No. 3, 125s.; Eglinton, at 
Ardrossan or Troon, and Dalmellington, at Ayr, Nos. 1, 
126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, at Leith, 
Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Strenuous conditions prevail in all departments 
of the finished steel and iron trade. The process of 
speeding up is being constantly applied, but it is doubtful 
if any extra material can be squeezed from the mills. 
Home outputs are now considerably larger. At the 
steel works the bulk of the material produced is on Govern- 
ment account, consisting either of bars or billets for shell- 
making purposes, or of steel material for the new standard 
boats. Shipments abroad are practically at a standstill, 
apart from Allied requirements. Export prices, however, 
are steady. Steel ship plates are quoted £14 7s. 6d.; 
boiler plates, £15 10s.; and angles, £14 5s., all per ton net, 
f.o.b. Glasgow. Black steel sheets cannot be secured in 
anything like adequate quantities, and consumers would 
be glad to pay the increased rates if deliveries could be 
guaranteed. The price is from £18 per ton and upwards, 
f.o.b. Glasgow. In the galvanised branch business is 
confined to Government orders. At the malleable iron- 
works still more attention is being given to the production 
of steel, and the output of iron is curtailed accordingly. 
Nevertheless, makers are managing to do a fair turnover 
in the latter. ‘“‘Crown” quality iron bars are quoted 
£15 per ton for export, and mild steel bars about £17 per 
ton for basis sizes. Makers of all kinds of machinery. 
and engineers of all descriptions, have a repletion of good 
business on hand. 


Coal. 

Business in the Scotch coal trade continues to 
move within restricted lines, and shows little change from 
day to day. The tonnage scarcity is still predominant, 
and the situation is further aggravated by an inadequate 
supply of wagons. In the West of Scotland the collieries 
still succeed in doing a fair turnover, owing to a mainten- 
ance of the industrial and household demands, though 
otherwise the market is stagnant. Prices are practically 
unchanged, and ell coals are quoted, f.o.b. at Glasgow, 
19s. to 22s.; splint, 22s. to 3ls.; navigation, 30s.; steam, 
18s. to 24s.; treble nuts, 24s.; doubles, 22s.; singles, 20s. 
per ton. The situation in Fifeshire is unsatisfactory. A 
fair quantity of coal is being used locally, but this does not 
make up for the loss of the export trade, and collieries are 
suffering in consequence. Best screened navigation coal] 
is quoted, f.o.b. at Methil or Burntisland, 31s.; first-class 
steams, 26s.; third-class steams, 20s. per ton. The posi- 
tion in the Lothians is only moderate. Exports are down 
to a low ebb, but the market is kept going by Admiralty 
requirements, supplemented by local sales. Best steams, 
f.o.b. Leith, are 24s. 6d.; secondary qualities, 23s. per ton. 
The aggregate shipments from Scottish ports during the 
past week amounted to 109,535 tons, compared with 
118,784 in the preceding week, and 178,467 tons in the 
corresponding week of last year. 


Colliery Firemen’s Wages. 


Some time ago a claim was made by the Scottish 
Colliery Engine and Boilermakers’ Association to the Fife 
and Clackmannan coalowners for an increase of 8d. per 
shift to bojler firemen. As the parties failed to agree the 
case was submitted to Sir George Askwith, who has now 
granted the advance demanded hy the men. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


DuRINnG the past week there has been an interest- 
ing development as regards the limitation scheme for 
France and Italy, but still the trade is very much in the 
dark and business is not facilitated. It had been announced 
that no charters were to be effected on the Cardiff market 
after the 8th inst., but that all free tonnage, Allied or 
neutral, being offered for France and Italy must be 
submitted to the Cardiff Committee for the supply of coal 
to France and Italy. Following upon this announcement 
a well-attended meeting under the auspices of the Cardiff 
Institute of Shipbrokers was held, when a resolution 
was passed approving of a representation being made to 
the Shipping Controller, that the freight limitation scheme 
had not only failed to secure the required tonnage, but 
had driven neutral steamers away from this to other 
markets, and recommending the authorities to abandon the 
scheme. The opinion held was that notice of the abandon- 
ment of the scheme would immediately attract neutral ton- 
nage back to this market. The reply received was to the 
effect that the position now was that the Inter-Allied Charter- 
ing Executive of London had discretion to pay rates neces- 
sary to obtain neutral tonnage and was not bound by the 
old scheduled rates of freight. On the face of it this 
statement would seem to indicate that the freight limita- 
tion scheme was a dead letter, but such, however, is not 
the ease, as brokers who put before the Inter-Allied 
Chartering Executive on Tuesday neutral steamers for 
the near French trade at a rate above the figure specified 
in the limitation scheme, were told that the Committee 
saw no reason for paying more than was provided in the 
limitation scheme. The position therefore is that the 


Pitwood Supplies. 


Further details have now been announced 
concerning the scheme for recruiting men from the 
collieries to be engaged in the cutting and transportation 
of home grown supplies of timber. The pay is to be 7s. 6d. 
per day plus 7s. 6d. per week lodging allowance for single 
men, and 10s. per week for married men, and for single 
men who are the main support of the family. Oppor- 
tunities for piece work will be given. Six days’ work per 
week is guaranteed, and the hours of work are to be 
54 per week. Each workman will be guaranteed re- 
employment at the colliery from which he volunteered, 
end volunteers will retain their exemption cards. About 
90 colliery companies, representing an approximate output 
of 40 million tons, have joined the newly-formed Pitwood 
Association, which is taking steps to purchase wood. A 
considerable quantity, in fact, has already been purchased, 
and it is probable that the cutting and transporting will 
commence in two or three weeks’ time. 





Coalowners’ Association. 


Mr. B. Nicholas (Terpenlwys Colliery Co.) was 
on Tuesday unanimously elected as chairman of the 
Monmouthshire and South Wales Coalowners’ Association 
in succession to Mr. W. H. Mewton. Mr. Howard R. Jones 
(Guest, Keen and Nettlefolds, Limited) is the new vice- 
chairman Mr. F. A. Gibson, the secretary, reported 
that the output of the members of the Association for 
the year ended December 31st and the assurances for 
the ensuing yeer were as follows : 
1917. 


Output for 1916. Assurances for 
T 








‘ons. ‘ons. 

Cardiff district 28.913,203 30,306,530 
Newport ,, 9,965,835 19,226,737 
Swansea ,, 4,647,596 4,725,825 
Total 43,527,634 45,259,392 


The increase of output of 1,166,534 tons for 1916, as 
compared with 1915, and the increase in the assurances 
for 1917 of 1,212,964 tons, as against that for 1916, 
represents in each case an advance of 2.7 per cent. Mr. 
David R. Llewellyn and Mr. D. F. Davies have been 
appointed new members of the owners’ side of the Con- 
ciliation Board. 


Current Business. 


There has not been much change in the coal 
market during the past week. Last week-end the arrange- 
ments of coalowners suffered a good deal of dislocation 
owing to the fact that there wss a severe snowstorm there 
was very little work at the docks on Friday, the conse- 
quence being that collieries experienced an acute shortage 
of railway wagons, and numerous pits were idle on the 
Saturday. Owners now have not so much rolling stock 
at their command, and, as in many cases their stocks of 
coal were heavier than usual, it required very little holding 
up of shipments to place them in difficulties, and bring 
work at the collieries to a standstill. The position this 
week has, however, improved. The collieries have been 
relieved of the necessity of looking for spot orders on the 
market, and the tone of the market has become steadier, 
though prices have not materially hardened. General 
market business is still insignificant in volume. Ordinary 
second Admiralties continue about 24s. to 25s., but best 
drys have been dealt in at 24s. and 24s. 6d., and ordinary 
drys up to 23s. Monmouthshires are without any appre- 
ciable alteration on the basis of 23s. to 24s. for leading 
qualities, and 21s. to 23s. for ordinary Eastern Valleys, 
while bituminous descriptions are quotably unchanged. 
Small coals are slightly steadier, but not higher in price. 
Best bunkers rule about 15s. to 16s., and seconds 14s. to 
15s., but cargo sorts are still very hard to dispose of as 
regards the inferior grades, and prices range from 7s. 6d. 
to 14s. for the best. Patent fuel is quoted at 30s., and 
pitwood still commands 75s. Higher figures have been 
paid, but the market has been relieved of its pressure, as 
supplies have come along more freely. A cargo running 
to 7500 tons, one of the largest brought to this district, has 
been sold at 75s. per ton. 


LATER. 


The position af the market remains unaltered 
so far as current operations are concerned, the tone being 
quiet and business on comparatively trifling lines, but 
there has been rather more inquiry for supplies over the 
next three months, and in a few cases for an even longer 
period. The view appears to be taken that current prices 
about represent the lowest that are likely to be seen, 
inasmuch as they are almost down to cost, and that there- 
fore it is to the advantage of exporters if possible to 
endeavour to arrange for supplies ahead. Coalowners, 
however, are not disposed to look at business over a fairly 
long period at anything like present quotations, and they 
prefer to take their run of the market. The inquiry has 
been chiefly, if not. almost entirely, for coals of the Mon- 
mouthshire classes. Values of large and small coals 
are nominally unchanged, and patent fuel and pitwood are 
also unaltered. As regards the chartering of steamers 
an Order in Council now provides that permission of the 
authorities to charter vessels of 1000 tons or over must be 
obtained. Previously the regulation applied to vessels 
over 1000 tons only. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 23s. 6d. to 24s. 6d.; ordinary drys, 
21s. to 23s.; best bunker smalls, 15s. to 16s.; best ordinaries, 
14s. to 15s.; cargo smalls, 12s. to 14s.; inferiors, 7s. 6d. to 
12s.; best Monmouthshire Black Vein large, 23s. 6d. to 
24s. 6d.; ordinary Western Valleys, 23s. to 24s.; best 
tastern Valleys, 23s. to 24s.; seconds Eastern Valleys, 21s. 
to 23s. Bituminous coal: Best households, 25s. 6d. to 
26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 24s. to 25s.; smalls, 18s. to 20s.; No. 2 
Rhondda large, 21s. to 22s.; through, 18s. to 19s.; smalls, 
14s. to 15s.; patent fuel, 30s. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 55s. to 60s.; furnace, 45s. to. 





scheme stands, but can be departed from. 








Coalfield Matters. 


The Committee appointed to investigate the 
distress in the western area of the coalfield has reported 
to the Executive Council of the Miners’ Federation 
recommending that a grant should be made to relieve the 
men’s immediate needs from the Federation fund, and that 
the Miners’ Federation of Great Britain should bring before 
the Government the serious condition of the workmen 
with a view to their securing a larger share of the tonnage 
and the trade of the district. With regard to the “ combing 
out’ of miners the arrangement now arrived at is that 
the men passed as fit for military service at the recent 
sittings of the Medical Board and Colliery Recruiting 
Courts are not to be called up for two months dating from 
March 8th. Voluntary methods are to be adopted, but 
if these means fail to produce the full number of 20,000 
from the coalfields of the United Kingdom then those 
men who have already received notice will be called up 
to make good the numbers required. 


Newport. 


Business generally has been quiet in Monmouth- 
shire coals, and there is no niaterial change in values, 
although the tone of the leading qualities is rather steadier. 
Stocks are still heavy, more particularly in the case of 
inferior coals. Approximate prices :—Steam coal: Best 
Newport Black Vein large, 23s. 6d...to 24s. 6d.; Western 
Valleys, 23s. to 24s.; best Eastern Valleys, 23s. to 24s.; 
other sorts, 21s. to 23s.; best smalls, 15s. to 16s.; seconds, 
lls. to 15s. Bituminous coals: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 30s.; 
pit wood, ex ship, 75s. 


Swansea. 


The trade in the anthracite line continues to be 
dull, and the tone of the market is easy, except in the case 
of machine made qualities. A report from the anthracite 
district of miners shows that, during the past month, 
50,785 working days had been lost in that area. Approxi- 
mate values :—Anthracite: Best malting large, 27s. to 
28s.; second malting large, 22s. to 25s.; Big Vein large, 
20s. to 22s. 6d.; Red Vein large, 20s. to 21s.; machine made 
cobbles, 33s. to 35s.; French nuts, 33s. to 35s.; stove nuts, 
33s. to 35s.; beans, 26s. to 27s.; machine made large peas, 
20s. to 22s.; rubbly culm, 9s. to 9s. 6d.; duff, 6s. 6d. to 7s. 
Steam coal: Best large, 24s. to 25s.; seconds, 23s. to 24s.; 
bunkers, 18s. to 20s.; smalls, 10s. to 15s. Bituminous 
coal: No. 3 Rhondda large, 28s. to 30s.; through and , 
through, 23s. to 25s.; smalls, 18s. to 20s. Patent fuel, 
28s. to 30s. : 


Tin-plates, &c. 


The tin-plate trade shows no special feature of 
note. Licence. difficulties are fairly acute. Prices are, 
nominally, 27s. 6d. and upwards for I.C. 14 x 20 x 112 
sheets, and wasters are about 25s. A conference between 
representatives of the Ministry of Munitions, the Welsh 
Plate and Sheet Makers’ Association, and the various 
unions representing the workmen has taken place at 
Swansea, for the purpose of considering the question of 
transferring tin-plate workers to steel works. A joint 
committee was appointed to deal with this matter, and a 
committee will also be selected to attend each works to 
inquire into the number of men available for steel and 
spelter works after providing sufficient men to carry on the 
tin-plate industry, on the basis of the present allotment 
of steel bars. Those men who have already notified their 
desire to leave to be engaged at steel works, if they can be 
spared, will be permitted to do so at once, provided their 
respective managers consent. The committee will consist 
of managers of the various works and the representatives 
of the workmen of the unions to which they belong. 
With regard to the claims of South Wales copper workers 
for increased wages, the Committee of Production has 
granted the men 5s. per week, and the boys 2s. 6d. on 
their present rates, to come into foree on April Ist. About 
20,000 men are affected. Quotations :—Block tin, 
£200 15s. per ton cash ; £200 5s. per ton three months ; 
copper, £136 per ton cash ; £135 10s. per-ton three months ; 
Lead : Spanish, £30 10s. per ton. 








THE NATIONAL AssocIATION QF MasTER HEATING AND 
Domestic ENGINEERS.—At the thirteenth annual general meet - 
ing of this Association, held in the Holborn Restaurant, London, 
on March 13th, Mr. Ernest Griffiths, of Dargue, Griffiths, and 
Co., Limited, Liverpool, was re-elected president for a third 
term of office, and delivered an address on the work of the 
Association and the progrees being made by it. The election 
of the other office-bearers and the formal business were also 
earried through. 

HospritaL SHIPS FOR THE AMERICAN Navy.—After’ five 
months’ unremitting labour on the part of naval constructors 
and officials at the Bureau of Medicine and Surgery, Navy 
Department, plans for the naval hospital ship authorised in 
the Act of Congress approved August 29th, 1916, are beginning 
to assume a practical shape, says the Army and Navy Journal, 
New York. It will be many weeks, however, before definite 
specifications will be completed. The proposed ship—an 
entirely new departure for our Navy—is to be constructed at the 
Philadelphia Navy Yard, the sum allowed by Congress being 
£470,000. While the exact dimensions of the ship have not 
been determined it is known that she is to use oil as fuel, thus 
securing freedom from all the dust and disorder resulting from 
the shipping of coal. In order that the ship may be as steady 
as possible a special gyroscopic engine will be installed, designed 
to reduce the pitch and roll of the vessel to a minimum. The 
several hospital departments are to be of the most complete 
character, thoroughly equipped with the latest instruments 
and paraphernalia known to medical science. The main 

operating room will be situated amidships, extending the height 
of two decks and provided with ample natural lighting facilities. 
The “ out-patient ’’ department—where patients may receive 
special examination and treatment—will contain both a complete 
dental operating room and dental laboratory, X-ray room, 
and special rooms for the examination of eye, ear, nose and 

throat ailments, as well as a very complete chemical and 

biological laboratory equipment. In addition to her wards 
and special accessory rooms, such as linen rooms, wash rooms, 

pantries, &¢c., the new ship will have a hydrotherapeutic depart - 
ment, a thermotherapeutic department, aedoscopic room and 

a special acute-treatment room in connection with the venereal 

ward. The contagious disease compartment will be so design 

as to be effectively separated from the remainder of the ship, 

and from the activities of other workers on board, by the inclu- 

sion of the latest methods of disinfection and communication 





50s.; pitwood, ex ship, 75s. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


FEBRUARY EXAMINATIONS, 1917.—PASS LIST (Interim). 


Candidates Examined in the United Kingdom (83); Pre- 
liminary (43).—J. M. Adcock, F. R. Alderson, J. F. Bedford, 
W. Bell, B. A. Bent, W. Bentley, H. 8. Boulding, H. C. Brown, 
C, E. Butler, R. B. Cant, W. R. Clark, A. M. G. Cobbold, L. O. 
Cope, J. Cruickshank, A, E, Fegredo, W. H. Geary, F. Gold- 
stone, J. Hardie, A. 8S. Howarth, W. J. Kay, W. J. 8. Key, G. 
©. P. Lennox, R. R. V. Littlewood, J. Locking, H. P. H. 
Morgan, G. W. Morrall, R. W. Munday, J. G. O'Reilly, W. F. de 
Penning, A. H. Perry, G. H. Robinson, W. R. Robson, C. de 
Rosairo, J. E. H. Smith, T. Somerscales, G. Stanley, G. H. 
Stevens, L. Straw, P. A. Taylor, H. W. Tee, H. L. D. Tucker, 
W. S. Wewntworth, and F. T. Wreford. 

(2) A iat bership E ination : iate Member- 
ship (40); Whole Examination (29).—A. T. Barnard, W. D. 
Barraclough, C. G. Brown, J. G. Brown, P. L. Chapman, M. 8S. 
Christoffelsz, M. J. Crawford, P. Dalton, A. R. Edington, R. J. 
Fisher, T. M. Gourlay, W. A. Hargreaves, W. M. Hebblethwaite, 
G. B. Jones, W. J. Kay, W. C. Lloyd, W. G. Lumsden, G. 
McKay, J. S. Marshall, 8S. G. Mustafa, T. W. Phillips, P. G. 
Pickwell, W. H. Price, H. R. Sayer, P. G. Shaw, T. Somerscales, 
G. E. Syms, H. J. Turpin, and F. G. Wray. 

E. ination Completed by Pass in Section B (8); (Section A 
Passed Previously).—J. F. Aitken, G. Bailey, H. N. Bates, T. 8S. 
— zan, L. B. Holden, E. M. James, J. B. Jordan, and F. D. 

1 ips, 

Passed in Part (3); Section A only.—J. F. Bedford, J. N. 
Mitra, G. G. Nicholson. 

' The results of the éxaminations held abroad will be announced 
ater. 

















PIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


Officer for the Week.—Platoon Commander H. de P. Birkett. 

Neat for Duty.—Platoon Commander Hughes-Hallett. 

Saturday, March 17th.—The Parade for Route March will be 
2.45, Golder’s Green Sation. 

Monday, March 19th.—Technical for Platoon No. 9 at Regency- 
street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill, 6.30 to 8. : 

Wednesday, March 21st.—Instructional Class, 8.15. Platoon 
Drill, No. 1. 

Thursday, March 22nd.—Platoon Drill, No. 7. 
Ambulance Class by M.O., 6.30. 

Friday, March 23rd.—-Technical for Platoon No. 10, Regency- 
street. Squad and Platoon Drill, No. 9. Signalling Class. 
Recruits’ Drill, 6.30 to 8.30. 

Saturday, Marth 24th.—N.C.O.’s Instruction Class, Capt. 
Castell. Bridging. 

Sunday, March 25th.—Special Work at Bombing School 
Parade Clapham Common Station (City and South London Tube 
Railway), 9.45 am. Uniform,. haversacks, water bottles. 
Mid-day rations to be carried. 

Easter Training.—Will be at Esher. Names can still be sent 
in. Special technical instruction wiil be given for the first hour 
to all Platoons on their respective drill nights, to prepare for 
this training. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. By order, 

MactEop YEARSLEY, 
March 18th, 1917. Captain and Adjutant. 


Platoon 








THe WricutT AEROPLANE Patents in AMERICA.—The 
executive committee of the U.S. Advisory Board for Aeronautics, 
of which Professor William F. Durand is chairman, met recently 
to consider ways and means of releasing the aeroplane manu- 
facturing industry from the state of stagnation into which it 
has been thrown through the limitations upon expansion set 
by the control of the Wright basic patents. The subject was 
put before the board at the request of the Secretaries of War 
and the Navy, says the Army and Navy Journal. It was stated 
at the meeting that, as a result of exorbitant and practically 
prohibitive patent royalty demands, the Government was 
being forced to pay prices for aviation material far in excess of 
those justified by manufacturing conditions, and because of the 
same royalty demands small manufacturers were prevented 
from entering the field. More than a few wealthy persons, 
it was said, had signified their desire to open plants for the 
construction of aeroplanes and aviation equipment, but had 
confessed hesitation to take the step, caused by the tax laid 
on the industry by the patent holders. The proposition was 
advanced, and was seriously discussed, of the Government 
entering negotiations looking to the outright purchase of the 
patents with a view to throwing them open to the entire people 
for use. Another proposal was to ask for legislation providing 
for the insertion in patent laws of a “‘ compulsory licence ” 
clause which would force holders of a patent to permit its use 
by any applicant on the payment of a sum to be determined 
by the courts. . 


Royat Mereoronocicat Socrety.—The usual monthly 
meeting of the Royal Meteorological Society was held on Wed- 
nesday, February 21st, at the Society’s Rooms, 70, Victoria- 
street, Westminster. Major H. G. Lyons, D.Sc., F.R.S., President, 
in the chair. Mr. W. H. Dines, F.R.S., read a paper on ‘‘ The 
Heat Balance of the Atmosphere.” The paper traces as far as 
may be the history of the solar radiation from the time it reaches 
the outer limit of the atmosphere until it is radiated back into 
space, assigning from the data available limits to the amounts 
absorbed, transmitted and reflected by the air, and to the 
amounts mutually radiated between the earth, the air. and 
outer space. A note is added showing that a “‘ gray ’’ body in the 
position of the upper air should have a temperature of about 
300 deg. A. Mr. C. E. P. Brooks also read a paper on “ Con- 
tinentality and Temperature.” The author pointed out that the 
distribution of temperature over the surface of the earth was 
complex, being related to various factors—latitude, height, 
distance from the’ sea, &c., Further, since even smoothed 
isotherms reduced to sea-level often showed very little relation 
to lines of latitude, it was evident that in some cases gergraphical 
conditions must exercise a predominant effect. This effect 
was investigated in the case of the distribution of temperature 
over Europe and Western Asia during January and July. Fifty- 
six representative stations were selected, and by the method of 
partial correlation regression equations were constructed, show- 
ing how the temperature of any place in the area might he built 
up from its height, its latitude, and the percentage of land in 
the area surrounding it. The function taken to represent 
latitude was the quantity of heat which would he received on 
a horizontal surface with a transmission coefficient of 0.7, on 
the shortest day and the longest day respectively—the last 
proviso allowed a lag of ahout three weeks in the thermal effect 
of the sun’s radiation. That this gave a good measure of heat 
received was shown by the correlation coefficient of + .944 
found between it and the temperature in January. From these 
regression equations the temperatures of the original stations 
were calculated, and over a range of 50 deg. Fah. in January 
the average error was found to be about 4 deg.: in July the 
error was much less. Finally, the equations were applied to 
the altered geography of the early Neolithic period, and it was 
found that this entirely accounted for the altered climate of that 
neriod, and the various astronomical theories which had been 
brought in to explain it were quite unnecessary. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings, é 

Copies of Specifications may be obtained at 
Sale Branch, 25, Southampton-buildings, Ch 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the y mt is the date of the acceptance of the 
complete Specification. 


the Patent-office 
y-lane, W.C., 








STEAM GENERATORS. 


100,123 (1487 of 1916). January 31st, 1916.—SuPERHEATERS 
FOR MaRINnE WATER-TUBE BortEerRs, Schmidt’sche Heiss- 
dampf-Gesellschaft M.B.H., 2, Rolandstrasse, Cassel- 
Wilhelmshéhe, Germany. 

The illustrations—Figs. 1 and 2—show this invention applied 
to two kinds of marine boilers. It consists of a number of 
tubes A connected in parallel, and bent in a zig-zag manner to 
form flat coils, which are situated in a vertical plane trans- 
versely of the boiler. The legs or parts of each tube enclose 
an angle are of unequal length, and are arranged at such angles 


N°100,123 


Fig. | 









with regard to the horizontal that the formation of air and 
water pockets is avoided. Referring to Fig. 2, which shows a 
construction of superheater as applied to a boiler, in which 
the central bottom drum is dispensed with, in this modification 
the superheater tubes are arranged in pairs. The upper portions 
or legs of the coils of each tube are of equal length, and they 
are situated throughout their length vertically above one 
another.—February 8th, 1917. 


INTERNAL COMBUSTION ENGINES. 


103,896 (3845 of 1916). March 15th, 1916.—Two-strRokE 
Liquip Fue. Enerngs, Scott’s Shipbuilding and Engineer- 
ing Company, Limited, Greenock, and another. 

This invention relates to two-stroke cycle engines, of the 
type in which the heat of compression serves to ignite the 
fuel injected at or about the inner or upper dead centre position. 
The primary object is to adapt such an engine to run on fuel after 
ashorter period of preliminary running from an external source 
of energy. A further object is to render such an engine — 
of continuous running at slower speeds, with reduced liability 
to stoppage on account of failure to reach the necessary com- 
pression temperature and pressure. Means are provided for 
ensuring that at the time of starting, or in cases of slow running, 
the scavenging air shall be admitted only to the cylinder or 
cylinders into which fuel will first be injected, so that, as a 
multiple of the normal quantity of scavenging air will enter 
such cylinders, the scavenging air pressure will be higher, and, 
the pressure at which compression starts being higher, the final 
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compression temperature and pressure will be in excess of normal 
for the given speed, and hence the conditions will be such as 
to ensure ignition of the injected fuel and to permit the engine 
to run’on fuel. Fig. 1 represents a six-cylinder — of this 
type, and Fig. 2. section through the second cylinder. On 
starting up, immediately the engine has reached the requisite 
number of revolutions when actuated from an externdl source 
of energy, the throttle valves E are shut, so that all the scaveng- 
ing air discharged by the pump driven off the engine is delivered 
to the fourth, fifth, and sixth cylinders, which are unprovided 
with throttle valves. Fuel is then admitted to the fourth, 
fifth, and sixth cylinders. The extra compression pressure 
obtained in such cylinders, due to the super-normal supply of 
scavenging air, suffices to cause ignition of the fuel, so that the 
engine runs with three cylinders on fuel. When the number of 
revolutions has increased, the throttle valves E are opened, 
and fuel admitted to the first, second, and third cylinders, so 
that the engine runs with all six cylinders on fuel.—February 
15th, 1917. 


DYNAMOS AND MOTORS. 
103,835 (224 of 1916). May 22nd, 1916.—-APPARATUS FOR 


Drivinc Dynamos, W. F. W. Rhodes, 8, Toller-drive, 
Bradford, Yorks, and another. . 


| running down an incline. 





This is an arrangement for driving and controlling dynamos for 


use for lighting trains or other vehicles. The inventors provide 
mechanism for transmitting a constant motion to the shaft of 
the dynamo from a shaft revolving at varying speed—ihat is, 
so as to obtain and maintain a constant speed output from a 
variable-speed source. Or, in other words, to convert a variable 
rotary motion into a constant rotary moti The hani 

comprises a friction plate D on the dynamo shaft M, and 
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driven by a friction pulley C slidably mounted ov. the varying 
speed shaft B, and connected to a governor acting in conjunction 
with @ spring or springs. The governor is mounted between 
the friction pulley and the means provided to rotate the shaft 
upon which the governor is mounted, the shaft terminating 
before reaching the centre or thereabouts of the dynamo.— 
February 15th, 1917. 


)OCOMOTIVES. 


103,804 (17,651 of 1916). December 8th, 1916.—LuBRICATORS 
FoR Locomotives, Edmund Corradine, 46, Langton Court- 
road, St. Anne’s Park, Bristol. 

This is a lubricating device for the steam engines of locomo- 
tives, so designed as to enable the moving parts to be lubricated 
when the engine is moving, but with the steam cut off, as when 
The inventor employs a chamber A, 
forming a reservoir for the oil, mounted inside the cab. The 
steam inlet pipe B is secured near the base of the chamber, and 
passes upwards and is connected to a suitable valve C. This 
valve is connected by means of a slotted link D to an arm E 
secured to the regulator lever F, and is so arranged that when 
the regulator lever is in the “off” position it is open, and so 
allows steam from the boiler to be admitted, by way of the inlet 
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ipe, to the bottom of the chamber containing the lubricant. 
mtinued movement of the arm E in this direction has the 
effect of closing the lubricator valve C, the regulator valve for 
the engine meanwhile still remaining shut. When the regulator 
valve F and its arm E are in the position shown in Fig. 1, both 
the lubricator and the regulator valves are open. When 
the steam is admitted to the reservoir it bubbles through the oil 
and collects with it a proportion of oil vapour. The mixture 
then passes through the exit pipe H to the desired part of the 
engine. A valve J is provided in the exit ee H to obstruct 
the passage of raw oil and water, but to allow the steam and 
vapour to pass freely and to prevent back pressure from the 
engine into the reservoir. The valve is shown in section at K. 
—February 8th, 1917. 


MINES AND METALS. 


103,676 (1410 of 1916). January 29th, 1916.—SienaLiine 
APPLIANCES FOR MINE Caaes, William Arthur Heyes and 
others, Water Heyes Electrical Works, Wigan. 

This invention is for mine signalling mechanism, in’ which 
two signalling arrangements are provided, one capable of 
indicating any ber of signals, while the other gives an 
additional signal whenever the signal of the first device stands 
at a predetermined position in the series. The signal- 
ling pointer A of the normal signalling device closes contacts 
in an electrical circuit B, C, D in the predetermined position. 
This circuit also includes contacts closed by a time lag device 
whenever the normal signalling device remains at the pre- 
determined position for more than a given time, the closing of 
the circuit at these two points then allowing the — of 
the additional signal. The arm A, in a position where it will 
indicate a particular signal, such, for instance, as the signal 
indicating that men are on the winding cage, comes into contact 
with a skate B in an electrical circuit, comprising a pair of 
contacts C D, a polarised relay R, a battery Y, and the spindle 
V and the pointer A. The contacts C D are normally A 
so that no current flows through the open circuit and the polarised 
relay R. The contacts, however, are adapted to be closed by 
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a fiange on a plug E carried upon the spindle of the plunger of 
a dashpot F. It will be seen, therefore, that when the e 
on the plug E rests upon the contacts C D, to close these, and 
when the pointer A rests upon the skate B, the circuit B, C, D, 
line 8, polarised relay R, battery Y, is completed. The com- 
pletion of this circuit will therefore cause the movement of the 
armature of the polarised relay R about its pivot, operating the 
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closing of contacts in a separate circuit GH by means of a 
switch member K on the armature. This separate circuit 
contains the electric lamp M or other signalling device, forming 
the additional signal. A shunt circuit, consisting of the battery 
Y, the switch N, and connected as shown through the pointer 
O, is so arranged that when the winding shaft is moving too 
fast a circuit is completed, and the circuit G H is broken by the 
opening of the switch K and the extinction of the lamp M. 
January 29th, 1917. 


ORDNANCE AND ARMOUR. 


103,857 (2117 of 1916). February 12th, 1916.—Fusrs For 
PROJECTILES, Rudge-Whitworth, Limited. and another, 
Rudge Works, Coventry. 

This is a percussion fuse for projectiles. The mechanisin is 
of that type in which an inertia pellet I is held in an intermediate 
safety position until released by the discharge of the projectile. 
The pellet is held by resilient hooks O in a cage, which is retained 
in position in_a cavity, the walls of which control the action of 
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the hooks. Upon the discharge of the projectile the pellet 
and cage are moved to a position where the walls permit the 
hocks to free the pellet for action when impact occurs. Figs. 
1 and 2 show the fuse mechanism in section, showing the move- 


ments.—-February 12th, 1917. 


CONDENSERS AND FEED-WATER HEATERS. 


102,157 (16,150 of 1916).—BoiterR FrEepine Device, Cesare 
Cortesi, 31, Via Duc Macelli, Rome, and others. 

This is an automatic device for supplying feed-water to steam 
boilers, and is especially applicable to boilers in which water 
is evaporated and then condensed, and is then fed again to the 
boiler. Liquid flows by gravity from the condenser A through 
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M, raises the valve L, and enters the accumulator H. During 
this filling operation the cock O is open. When the water has 
risen in the accumulator as high as the tube Q it flows there- 
through, and fills the tank 8. The water having risen in the 
tank 8S and filled the syphon tube I, is then syphoned through 





water in H. The valve L is shut by the pressure, and the liquid 
is driven through the pipe E, past the valve, into the main 
boiler D. In order to allow the pressure to rise in the accumulator 
H the cock O is nearly closed. The steam is generated more 
rapidly in the boiler F than it can escape through the pipe R, 
and consequently the pressure in the accumulator H increases. 
If the tube R is provided with a float-operated valve it is com- 


pletely closed when the accumulator is filled with liquid. If a 
float-o ted valve is employed it automatically opens when 
into the 


the liquid is nearly all driven from the accumulator 
boiler D. The steam in the parts H, I, and F then escapes 
through the pipe R, and the cane falls in these parts to 
atmospheric. hen the cock O is nearly closed the passage is 
sufficient to allow the steam to escape. The valve L then opens 
by the pressure of the water in the pipe M, and the accumulator 
H again refills, and the whole feeding operation again takes 
place.-—February 15th, 1917. 


MISCELLANEOUS. 


103,788 (13,532 of 1916). September 23rd, 1916.—MaGnetic 
NON-RETURN VALVE, The Daimler Company, Limited, 
Coventry, and another. z 

This is @ non-return valve, in which the seat B is formed 
upon a solid block of steel. The seat consists of a flat surface, 
made by grinding or other means, while opposed to the flat 

surface is the other part of the body, which carries a valve A, 

having a flat surface. The second part of the body is composed 
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of some non-magnetic metal, and the two parts of the body are 
held together by a third member, so that before the parts 
composing the valve body are assembled, the truly flat surface 
can be formed upon the first part. The valve proper may be 
made of hardened magnetised steel, and the first part of the 
body, upon which the seat is formed, of magnetic metal, such 
as iron.—February 8th, 1917. 


103,677 (1428 of 1916). January 29th, 1916.—MacHINE FoR 
PaIntTING PROJECTILES, Adolphus Attwood, 13, Arlington- 
street, Rosebery-avenue, London. 

In Figs. 1 to 3, A represents a table, which is designed to 
be rotated by hand or suitable mechanism upon the stand B. 
Upon this table the shell or projectile is centrally placed as shown 
in broken lines at C. D is a mask, which is in the form of a 
semi-circular metal strip, carried upon the end of the arm E, 
adjustably secured upon the upper end of the rod F. This rod 
F can be vertically adjusted in the socket G, the lower end of 
which is carried by the spindle H, which can turn in the socket 
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I on the stand, and in which it can also advantageously be 
adjusted in a radial direction. J is a balance weight, which 
is fitted to an arm K carried by the spindle or arm H, and the 
tendency of which is to tilt the mask D up so that it rests against 
the band upon the projectile C. With this construction it 
will be understood that as the table is revolved the projectile 
rotates with it, and is sprayed with paint from a fixed nozzle 

—not shown. As, however, the band is covered by the mask, 

that part of the projectile is protected from the action of the 

spray. In Fig. 4 is shown a form of apparatus suitable for the 
painting of articles other than shells—such, for example, as 

china plates.—January 29th, 1917. 

103,836 (452 of 1916). July llth, 1916.—ApparaTus FoR 
De-tTInnina, Isaiah Hill, 29, Whitehouse-street, Aston, Bir- 
mingham. 

In this apparatus the inclined rotating heating chamber A 
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is mounted on bearings, and is driven by means of gearing B. 





the pipe G into the auxiliary boiler F. As steam is raised in 
the boiler, it applies pressure through the pipe P on top of the 








with outlets for the products of combustion. Gas burners G 
are arranged to direct a flame upon the slowly rotating chamber 
A. The inlet extremity of the heating cylinder is provided with 
a shaft I, supported in a bearing J, and provided with a thrust 
collar K to prevent endwise movement. An inlet aperture L 
is provided at the upper end of the chamb ted to 





, and 

register once in each revolution with the outlet of a stationary 
hopper M, a sleeve N encircling the exterior of the chamber A 
over that part of the periphery not covered by the ho M, 
in order to prevent the articles from falling out of the Sistas 
A. The outlet end O of the chamber is open to allow the articles 
to discharge by gravity after treatment, and draw apertures P 
may be provided in the chamber for running off the removed 
metal, a channel Q being provided below the apertures P to 
collect the metal as it comes from the chamber.—February 15th, 
1917. 
















THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer wpon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for Taz ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 14,905/11.—Internal combustion engines; starting. 
In order to start an engine in which fuel is injected at the end 
of the compression stroke, by air supplied direct from the 
high-pressure cylinder of a stage compressor, air from the 
starting reservoir is supplied to the cooling chamber between 
the low-pressure and high-pressure cylinders, in order to com- 
pensate for leakage. The high-pressure cylinder is then able 
very quickly to supply air at sufficient pressure for fuel injection. 
Gasmotoren-Fabrik Deutz, Germany. Dated July 26th, 1910. 

No. 15,025/11.—Blasting fuses. Oonsists in attaching a 
detonator to a fuse cord by means of a ring with inwardly 
directed hooks, which allow insertion, but prevent withdrawal, 
of the fuse cord. Rheinische Sprengkapsel-und Zundhutchen- 
Fabrik Ges., and Czarnikow, G., Germany. 

No. 15,137/11.—Sawing. In metal-sawing machines using 
smooth-edged cutters, rotating at high speed, the saws are 
thickened at the edge. Mars-Werke Akt.-Ges., Germany. 
Dated July 30th, 1910. 

No. 15,195/11.—Storing and conveying inflammable liquids ; 
fire preventing and extinguishing ; air and gases, compressing. 
Combustion products for use in storing and conveying inflam- 
mable liquids are generated in an internal combustion engine 
cylinder, which exhausts into a cooler and purifier, from which 
the gases are drawn by a compressing pump and stored in a 
reservoir. The engine works on a four-stroke cycle and the 
pump on a two-stroke cycle, the dimensions of the pump and 
cylinder and their working parts being equal, and the weight of 
the fly-wheel such that the plant is brought to rest in the event 
of two successive miss-fires. Eicken, H. von, Germany. Dated 
June 29th, 1910. 

No. 15,219/11.—Blasting fuses. Consists in constructing 
electric fuses so that the wires are short-circuited immediately 
the shot is fired, with the object of ensuring that all detonators 
in series shall be fired even when they have not all the same 
sensitiveness. Glossl (Schaffler), K., and Weiss, D., Vienna. 
No. 15,287/11.—Furnaces; retort and like furnaces. To 
ensure gradual combustion in the flues of retort and like fur- 
naces the combustible gas and air are gradually mixed by pro- 
viding the flues with partitions having passages which may 
be straight or curved, and which are alternatively inclined in 
opposite directions. These passages are formed with sharp 
edges projecting into the flue, and constituting baffles. Ofenbau- 
Ges., Germany. Dated August 11]th, 1910. 

No. 15,483/11.—Crosshead and like joints. Relates to cross- 
head and like oscillatory joints, and is shown applied to a single- 
acting piston attached directly to the connecting-rod, the 
invention consisting in providing the thrust members with 
rolling surfaces, which are maintained in contact by means of 
a ring-shaped member, rigidly secured to one of the parts. 
Schmidt’sche Heissdampf-Ges., Germany. Dated August Ist, 
1910. 

No. 15,563/11.—Bottling: Bottles moved along a stationary 

auxiliary track by projections on a chain are transferred to and 
from the main rotary track of a filling machine by means of 
rotary transmitters co-operating with curved guides. Filter-und 
Brautechnische Maschinenfabrik Akt.Ges., vorm. L. A. Enzinger, 
Germany. Dated July 4th, 1910. 
No. 15,646/11.—Electric cut-outs. In an electric cut-out 
of the kind comprising a main fuse and an auxiliary fuse of 
higher resistance, the auxiliary fuse is arranged helically around 
an inner tube of porcelain or other insulating material surround- 
ing the main fuse, the whole being enclosed in an outer casing 
of glass or other material with metallic end caps. Kallmann, 
M., Berlin. Dated October 18th, 1910. 








ConTracts.—Erith’s Engineering Company, Limited, has 
recently received orders for ten additional 15-retort Erith-Riley 
stokers, each 24ft. in width, for ten large double-ended 
boilers for the new central station at Niagara Falls. The 
same company has also received an order from the Yorkshire 
Electric Power Company for two nine-retort stokers for two 
30,000 Ib. boilers. 

WEIGHTS AND Measures (METRIC) Brit, 1917.—We are 
requested by the Decimal Association to publish the following 
memorandum :—A Weights and Measures Bill, drafted by the 
Associated Chambers of Commerce, is now being circulated 
throughout the country for consideration and criticism. Although 
nothing of the kind has happened in any “ metric ” country 
some British manufacturers fear that the compulsory adoption 
of the metric system in this country would necessarily involve 
the immediate scrapping of all their existing machines, patterns, 
tools, and other workshop standards. It should therefore be 
known that to overcome this difficulty the following clause 
has been inserted in the Bill: ‘‘ 4 (a) Provided that nothing in 
this Act shall affect the manufacture or use of any machinery, 
tool, pattern, sieve, template, or other article made by measures 
other than metric measures.’’ The passing of an Act on the 
basis of the proposed Bill would thus mean that, while we should 
all be required to buy and sell in metric quantities, we should 
be at liberty to continue the use of our existing weights and 
measures for manufacturing purposes until such time as we 





It is supported on rollers projecting through the outer cylinder 
D, the latter being lined with refractory material. and provided 


ourselves chose to amend them. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. VII.* 


MEAL KETTLES AND MOULDING MACHINES. 


WE have now described the special preparatory 
machinery in use for the preliminary treatment of 
certain typical oil-bearing vegetable substances, 
namely, copra, linseed, palm fruit, palm kernels, 
cotton seed and castor seed. The material, whatever 
its original form, is, as delivered from the preparatory 
machinery so far described, in the form of ‘‘ meal.” 
The next step in the process is to heat this meal—if, 
that is to say, the oil is, as it more usually is than not, 
to be expressed hot. The heating of the meal is 
commonly conducted in a steam ‘“‘ kettle,” and is, of 
course, carried out immediately before the pressing 
takes place, so that the material when placed in the 
press may still be hot. 

The heating of the meal greatly facilitates the 
expression of the oil from it, for it results in the 
rupturing of the minute vessels or sacs in which the 
oil is naturally contained within the meal. In so far 
as it does this it directly relieves the press of a 
corresponding amount of work. In addition, the 
heating of the meal naturally reduces the viscosity of 
the oil, and therefore renders its flow easier. A third 
effect of heating is also to be noted. Any albuminous 
matter present in the meal will be coagulated or 
solidified during the heating process, and will thereby 
be largely retained within the cake left in the press 
and will not flow away with the oil. The heating 
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Fig. 32--MEAL KETTLE—MANLOVE, ALLIOTT 
proper of the meal is effected usually by means of a 
steam jacket surrounding the kettle. Frequently, it 
will be found that a little steam is, in addition, 
admitted direct to the meal when in the kettle. The 
object of this, however, is not so much to heat the 
meal as to “‘ temper ”’ it so as further to facilitate the 
flow of oil. 

The meal is withdrawn from the kettle in convenient 
amounts, and is immediately rough-moulded in a 
machine into rectangular or other shaped slabs or 
cakes of a size suitable for the press in use. As 
quickly as made these cakes are taken to the press, so 
that they may be pressed before they lose their heat. 
The cakes, after pressing, are, of course, those known 
to farmers. They are very commonly either oblong 
or oval, and, as trimmed, vary in size from about 
2lin. to 26in. long by llin. to 13in. wide. 

A typical meal heating kettle, made by Manlove, 
Alliott and Co., Limited, of Nottingham, is illustrated 
in Fig. 32. The kettle is a cylindrical iron vessel 
jacketed round its side and bottom for heating steam 
at a pressure of about 75 lb. and containing power 
driven stirring gear. The steam jacket round the side 
is covered with a layer of non-conducting material, 
enclosed within a sheet metal casing. The top of the 
kettle is open, except for the cast iron bridge which 
spans it and carries the driving gear. The bottom of 
the kettle with its steam jacket is made readily 
detachable from the rest for renewal purposes, as this 
part is that which is most subjected to wear. The 
thorough agitation of the meal in the kettle is 
necessary, not only to attain uniform heating, but 
also to prevent it: becoming discoloured. 

A feature of the apparatus illustrated in Fig. 32 lies 
in the fact that the vertical agitator shaft is carried 





* No VI. appeared March 16th. ; 





through the bottom of the kettle and is supported on 
an external ball thrust bearing. This considerably 
reduces the power required to drive the agitator. 

















Fig. 33—DOUBLE KETTLE—MANLOVE, ALLIOTT 


It will be noticed that a perforated box surrounds the 
agitator shaft where it passes through the kettle 
bottom. This is for the admission of saturated steam 





the meal, and facilitates the subsequent flow of. oil 
from it. The means provided for withdrawing a 
charge of meal from the kettle and delivering it to 
the preliminary cake moulding machine can: be 
gathered from Figs.’32. and 33. /At the foot of the 
kettle, an orifice, opened and closed ‘by a shutter, is 
formed. Beneath this, a flat board is hung whereon 
a strickling box—see Fig. 33—open at the top and 
bottom,.can be run. The shutter is arranged to be 
automatically opened when the strickling box is 
pushed beneath it, and closed when it is withdrawn. 
The strickling box with its charge is pulled on to the 
table of the moulding machine—see Fig. 34. The 
agitator shaft carries at its foot a pair of arms, which 
help to pass the meal from the kettle through the 
orifice into the strickling box. 

These kettles are made in various sizes, ranging, 
say,from lft. 8in. diameter by lft. 3in. deep to 6ft. 
diameter by 2ft. 8in. deep. In some instances, 
two are arranged, one on top of the other. Such 
a pair, made by Messrs. Manlove, Alliott, is shown 
Fig. 33. - This arrangement: not only simplifies the 
driving gear required; but also facilitates the working 
and ensures that the meal delivered to the presses 
shall be at an even temperature. Both kettles are 
steam jacketed. The upper one receives the meal 
in the first instance. Having been heated to a 
certain degree, the meal is discharged from the upper 
to the lower kettle through a slide in the bottom of 
the former. When heated, ready for the press, it is 
withdrawn from the latter in the usual way. Both 
kettles contain agitating gear. 

The engraving, Fig. 34, shows a meal heating 
kettle and moulding machine made by Robert 
Middleton and Co., Leeds. The view is here given, 
as it shows very clearly the relative situations 
in use of the kettle and the moulding machine. The 
driving pulley of this kettle runs at about 130 
revolutions and the agitator shaft at about 30 
revolutions. Some three horse-power or so is 
consumed in driving it. 

When -the meal is to be pressed cold a heating 
kettle is, of course, not required. It is convenient, 
however, to provide a “‘ receiving pan ”’ for the meal, 
from which the moulding machines may draw their 
supply. The kettle itself acts as such a receiving pan 
when hot pressing is being followed, and with the 
steam shut off from the jackets may still so serve 
when cold pressing is adopted.. If cold pressing is, 
however, the rule rather than the exception, it is 
clearly not desirable to spend money on a kettle when 
a simpler, cheaper receptacle will serve the purpose 
equally well. The arrangement of a 5ft. 6in. receiving 
pan, by Manlove, Alliott and Co., Limited, is given 
in Fig. 35. This pan may be described as a kettle 
without the steam jackets and other heating adjuncts. 
It contains a modified form of stirring gear, the 
purpose of which is simply to ensure proper delivery 
of the meal to the outlets at the foot of the vessel. 
There are two such outlets in this example, each 
controlled by an independent shutter and meal box, 
and each serving a separate moulding machine. 

We now pass on to describe the construction and 
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Fig. 34—-KETTLE AND MOULDING MACHINE—ROBERT 


to the mass in the kettle. 


The admission of such | working of the meal moulding machines. 


MIDDLETON 


The object 


steam results in the moistening or “‘ tempering’ of | of these machines is to press the meal into the form 
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of a cake, so as to facilitate the filling of the main Moulding machines are obtainable in various forms. | block is counterbalanced and is hinged to turn 


presses. The moulding pressure employed must not 
exceed that at which oil will commence to flow from 


| 
| 
| 
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In general, they are operated by hydraulic pressure 
taken from the accumulators—the low pressure 


| upwards and backwards. In the view given it is 
| resting upon a sliding table, which for the time being 


the meal. The nearer it approaches this amount, | accumulator, if there . such—provided for the is in its extreme forward position. Before the 


however, the less will be the work required sub- | working of the main , 
sequently of the main press, while the greater the | designed to be opera 
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Fig. 35—RECEIVING PAN AND MOULDING MACHINES—MANLOVE, ALLIOTT 


preliminary compression of the meal in the moulding 
machine, the less will be the height of the main press 
required for a given output. The moulding machine 
must be reliable and quick in its action. As each 


being applied through a screw. Occasionally they 


| are worked by steam pressure. 


cake is formed in it, the cake is taken away to the | 


press and a succeeding cake moulded. The press 
may hold sixteen or more cakes, and not till these 
cakes are all in place can the pressing be commenced. 


A hydraulic moulding machine of a usual type, 
made by Manlove, Alliott’ and Co., Limited, is 
illustrated in Fig. 36. As will have been gathered 
already, the moulding machine is placed close beside 


| the kettle so that the strickling box filled with meal 


may be readily drawn over on to it. In the case 


| strickling box is pulled across, the wood block is 
| lifted up and a tray of sheet steel is placed on top of 
| the sliding table. Over this tray is placed a length of 
| “‘ press bagging,”’ a woven material, the nature and 
function of which will be explained in due course. 
| The wood block is then lowered back on to the sliding 
| table and the strickling box run out so gs to fill the 
hole in the block with meal. Onfhinging back the 
wood block, a gauged amount of meal is thus left 

standing on the tray and press bagging. The bagging 

is of the same width as the cake to be formed, and 
| of about twice the length. The two ends are folded 
| over the top of the meal and the sliding table, with 
| the tray, bagging and meal, is pushed forward over 
‘the hydraulic ram. The sliding table supports the 
| tray round three of its edges. When the table is 
| pushed over, it moves a lever operating the valve of 
| the hydraulic ram, so causing the head of the latter to 
rise against the underside of the tray, lift it off the 
| table, and compress the meal against the fixed head 
| of the machine. The table meanwhile is withdrawn 
| and made ready for moulding a second cake. The 
| ram is lowered by operating the valve lever by hand, 
and the cake and bagging supported on the tray are 
removed to the presses. The pressure employed in the 
hydraulic cylinder is from 500 Ib. to 600 Ib. per 
square inch. 

The above form of machine is thought by some to 
suffer from a disadvantage in that the meal during 
the swinging up of the wood block, and during the 
movement forward on to the ram, is liable to be shaken, 
with the consequent production of a misformed cake. 
A moulding machine designed to overcome this 
objection, made by Messrs. Manlove, Alliott, is shown 
in Fig. 37 and also in Fig. 35. In this case, the head 
of the machine is hinged so that it may be swung over 
and thus permit the meal to be moulded while still 
supported round the four edges by the wooden frame 
'or block. The tray and bagging are placed directly 
| on top of the ram head, the wood frame is swung down 
| and the strickling box is advanced to fill the frame 
| with meal. The frame is then lifted up and again 
| lowered after the ends of the bagging have been 
turned over. The head is thereafter lowered so as 
to enter the hole in the wood frame, and is locked in 
this position by means of the spring rod shown at the 
front of the machine in Fig. 37. Pressure is then 
applied within the hydraulic cylinder to compress the 
tray, bagging and meal against the machine head. 
| The wooden frame, being pivoted, lifts slightly while 

this is occurring. 
| Quick, easy operation being very desirable in a 
| meal moulding machine, it is natural to find. that 
efforts have been directed towards making the action 
| more automatic than it is in the machines of the type 
| described above. 

An automatic—more correctly a semi-automatic— 
| meal moulding machine, made by Rose, Downs and 
| Thompson, Limited, is illustrated in Fig. 38. This 
| machine consists of two moving parts, namely, a 
| horizontally sliding measuring box A and a vertically 
| sliding moulding box B. The movement of the boxes 
|is effected hydraulically, and is controlled from the 
| handles C and D respectively. E indicates the lower 

face of the heating kettle. The ends of the moulding 
box B are open,so that the usual tray and bagging 
‘may be slipped into the box. With these in position, 





























Figs. 36 and 37—ORDINARY AND SPECIAL FORMS OF HYDRAULIC MOULDING MACHINES—MANLOVE, 


The moulding machine must work regularly and 
quickly, for it is not desirable to have a considerable 
difference in the temperatures of the first and last 
cakes placed in the press. Where cold pressing is in 
force, the moulding machine can, of course, be worked 
more leisurely than is desirable with hot meal. 


of the machine shown in Fig. 36, the kettle would be 
arranged on the right-hand side. 


The strickling box leaving the supporting board of | 


the kettle passes on to the hard-wood block or frame 
shown at the front of the machine, being guided 
thereon by the upstanding edges of the block, The 


ALLIOTT 


the measuring box A is moved into its extreme left- 
hand position and a charge of meal is withdrawn from 
the kettle and is gathered into the hole F in the box. 
| The measuring box is then moved over to the right. 
Any surplus meal standing more than jin. above the 
level of the top of the measuring box is swept off by 
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the edge of the oblong boss G on the entablature H. 
Such surplus meal is carried back on to the plain rear 
portion of the measuring box, and thence can be 
swept into the hole F on the next stroke. The meal 
in thé hole F, as the measuring box advances, falls 
into the moulding box, where it rests on top of the 
tray and bagging already there. The measuring box 
is now returned to its extreme left-hand position, the 
bagging is folded over and the moulding box is raised 
so as to compress the meal against the boss G. Care, 
as we have already said, is required to see that the 
pressing is not carried so far that oil will be forced 
from the meal. This effect is secured in this machine by 
limiting the upward movement of the moulding box 
by means of the nuts and washers on the ends of two 
rods J attached to it. 

The machine is semi-automatic in so far as the 
movement of the measuring box is concerned. The 
right-hand end of the hydraulic cylinder operating 
this box is constantly open to hydraulic pressure 
through the pipe K. By reason of the presence of 
the piston-rod, the working area on this side of the 
piston is less than it is on the other. Hence, if the 
same hydraulic pressure is admitted to both sides of 
the piston, the measuring box will be moved to the 
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being twice that of a corresponding moulding machine 
of the ordinary pattern, 

We have referred above to the “‘ press bagging,” 
in which the cakes as moulded are wrapped before 
being placed in the press.,.. The trays used during the 
moulding operation are simply for supporting the 
formed cake while it is being carried to and placed in 
the press. They are not inserted in the press with 
the cake. The bagging, on the other hand, is so 
inserted and is not stripped from the cake until the 
pressing is completed. This bagging is made of wool, 
camel-hair, or alpaca, the first-named being the 
generally preferred material. It is commonly obtain- 
able in different widths, varying from 10in. to 13}in. 
and weighing respectively 12} oz. to 17 oz. per yard 
run. It is not simply a wrapping for the cake. It 
fulfils in reality a most important function, for without 
its presence the yield of oil from the meal would be 
considerably reduced. Were its use discarded, the 
flow of oil from the meal would cease as soon as the 
applied pressure consolidated the meal and closed up 
the interstices through which the first portion of the 
oil might run. The oil would, in fact, have to travel 
anything up to half the length of the cake through 
the meal itself. With the bagging in use an easy 
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Fig. 33—SEMI-AUTOMATIC MOULDING MACHINE—ROSE, DOWNS AND THOMPSON 


right. When the box approaches its ~ extreme 
right-hand position, a gudgeon L attached to it 
strikes the end of a lever M coupled up with the 
handle C and the valve N which this handle controls. 
The left-hand end of the hydraulic cylinder is thus 
set to exhaust, and the measuring box automatically 
moves back again to the left. The moulding box 
must not, of course, be raised until the measuring box 
is fully out of the way. To prevent accidents, the 
end of the rod on which the handle D is fixed is formed 
with a cam incline on which the roller of a plunger P 
operates. To fit the top end of this plunger a hole 
is formed at Q on the underside of the measuring box. 
‘The handle D cannot thus be moved until the 
measuring box occupies its extreme left-hand position. 

The machine illustrated is capable of rough- 
moulding the meal to meet the requirements of eight 
16-cake presses. It is worked from the low-pressure 
accumulator installed for the presses or by any other 
source of hydraulic power at a pressure of about 
700 lb. per square inch. The facts that its action is 
automatic to the extent indicated, and that it 
dispenses with the use of a hinged wood frame, make 
it, it is claimed, especially suitable for installation 
where Jabour is unskilled and result in its capacity 





passage outwards is provided for the oil. The oil, in 
order to reach the bagging, does not require to travel 
through the meal for a greater distance than half 
the thickness of the cake. i 

The expréssion “‘ bagging ’’ arose from the fact that 
formerly, before moulding machines were introduced, 
the meal was filled into actual bags which were 
placed without further work into the press. This 
method of working suffered from all the disadvantages 
which the preliminary formation of a partially com- 
pressed cake of even thickness and uniform size is 
intended to overcome. The method is still occa- 
sionally employed, notably in the case, of manually 
operated presses and in other small installations spe- 
cially intended for export to oil-seed producing areas. 








AuruoucsH the Panama Canal was completed less than 
three years ago, it has been discovered that corrosion has 
seriously affected certain eee of the lock machinery, 
rendering extensive renewals necessary. As might almost 
have been e electrolytic action between dissimilar 
metals in the valves controlling the lock water supply has 
played an important part in the trouble. 





INSTITUTION OF MECHANICAL ENGINEERS. 


Ar the meeting of the Institution, held in London 
last Friday evening, two papers, both dealing with 
the heat treatment of forgings, were presented and 
discussed. The first of these, by Sir William Beard- 
more, Bart., entitled 

“THe Heat TREATMENT OF LARGE FORGINGS.” 
was in the author’s absence read by the Secretary. 
It will be found reprinted in full elsewhere in this 
issue. The second paper, by Mr. H. H. Ashdown, of 
Elswick Works, was entitled 

“THe Heat TREATMENT OF STEEL ForGINGS,” 
We hope to reprint this paper in an early issue. 

Sir Robert Hadfield, the first speaker in the dis- 
cussion, remarked that his firm had long paid very 
special attention to the heating of ingots and forgings. 
They realised it was absolutely necessary to take the 
temperature during every stage of the heating, not 
only of the furnace, but of the ingot or forging being 
heated. It was found eminently desirable that the 
forging should not be placed cold in a hot furnace, 
but that the temperature of the two should rise 
together, ‘This observance was particularly necessary 
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in the case of manganese steel, which was a very bad 
conductor of heat. An ingot of that steel, if placed 
cold in a hot furnace, was very liable to develop 
cracks. In the same way the cooling down of the 
ingot or forging should be equally carefully super- 
vised. Forgings should not be thrown down in a 
heap to cool. Eachshould be separately and similarly 
supported, so that the cooling conditions might be 
similar. Steel makers in general could not expect to 
get good and uniform results without a knowledge 
and supervision of the temperatures to which their 
materials were subjected. This remark was particu- 
larly applicable to the case of nickel-chromium, man- 
ganese, and other special steels. Dealing with failure 
by so-called “‘ fatigue,” it was often stated, he con- 
tinued, that steel parts subjected to constant vibration 
would develop crystallisation on a large scale. He 
did not believe that. _ The large crystallisation often 
seen in specimens broken under fatigue was, in his 
opinion, not a development but an original ‘‘ disease ”’ 
in the metal, and was due to improper heat treatment 
of a local or general nature. Steel properly heat treated 
would not show it. - In his concluding remarks he dwelt 
on the future of the electric heating furnace. Such 
furnaces, he held, would come more and more into 
general use—and that on a large scale—as time went 
on. They permitted of an» improved: control of the 
temperature, and. the establishment. of uniform con- 
ditions. The steel produced would be of an improved 
quality, because of the control which the use of such 
furnaces would permit the steel makers to exercise 
over the crystallisation of the metal. 

Dr. Walter Rosenhain, of the National Physical 
Laboratory, said that:he was in. thorough agreement 
with nearly everything contained in the two papers. 
Sir William Beardmore’s paper described a method of 
obtaining uniform heat treatment for unequally 
proportioned forgings, namely, one in which the 
smaller sectioned portions were insulated, as by 
asbéstos coverings, during the earlier stages of the 
treatment. An alternative method, known as the 
‘‘ double heat treatment’ method, consisted first of 
heating the whole forging to as near a uniform tem- 
perature as possible, tnen removing it from the 
furnace until the smaller sectioned portions and the 
outside layers of the other portions had cooled down 
to some point below the critical temperature—say, 
about 700 deg. Cent.—and finally re-heating the 
whole to the correct heat treatment temperature. In 
this way the interior of the larger sectioned portions 
was given a start over the more easily heated lighter 





portions. He desired to warn steel- makers against 
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the injury done to steel by prolonged heating below 
the critical temperature—say, between 600 deg. and 
700 deg. Cent. He illustrated what happened by 
means of photo-micrograph slides thrown on the 
screen. Normally the pearlite had a fine laminated 
structure, and on the manner in which this struc- 
ture interlocked with the ferrite very much depended. 
Prolonged treatment below the critical temperature 
completely ruined this laminated structure, and the 
pearlite segregated into numerous minute globules. 
Mechanical tests on such material showed the pro- 
perties of ferrite alone. So far as the tests ordinarily 
applied were concerned, little or no change from 
standard results would be recorded, but these results 
were misleading. The material would be found to 
have a very low resistance to shock, and therefore to 
“fatigue.” A similar trouble arose if steel were 
worked slightly cold—say, at a blue heat—and there- 
after annealed at a temperature below 700 deg. Cent. 
This treatment induced the growth of large crystals of 
ferrite, and resulted in bad shock test figures. The 
remedy was to heat the steel to above 700 deg. Cent., 
and then to cool it down. ; 

Mr. W. H. Hatfield remarked that it was very 
important that engineers should fully-appreciate the 
technical difficulties which steel makers had to face 
in manufacturing large forgings. In Mr. Ashdown’s 
paper the impression seemed to be conveyed that 
it was quite easy to reproduce in large masses the 
mechanical résults obtained from small pieces. He 
would like engineers when designing large forgings 
to bear in mind the fact that this was really not so. 
The chief reason lay in- the- very great. difficulty 
experienced in heating large forgings properly to a 
uniform temperature. Sir William Beardmore, when 
dealing with the relation between size of ingot and 
forging, stated that frorn an ingot 83in. in diameter 
a forging not exceeding 48in. in maximum size should 
be made. It was, he thought, unnecessary and 
inadvisable to give these figures in this way. Relation 
between ingot and forging diameters was not the 
only point to be considered. Attention had to be 
paitl to the temperature at which the forging was 
carried out and the manner in which the working 
of the metal was taken up throughout the mass. 
He agreed with Mr. Ashdown’s remark that the cause 
of so-called “ fatigue’ could often be traced to the 
process of manufacture adopted at the steel works. 
The term “ fatigue ’’ was too indefinite for scientific 
purposes. If the elastic limit were carefully deter- 
mined, he held, a measure was obtained of that stress 
below which repeated applications of load would 
not break the specimen. In saying this, however, 
he would add the very important qualification that 
the elastic limit must not be exceeded even locally. 
That was a point difficult to ensure, and possible 
failure to attain it could account for many of the 
results of fatigue test experiments. He could not 
quite approve of Dr. Rosenhain’s method of heat- 
treating unequal sized forgings, nor did he agree 
with his remarks regarding the undesirability of 
annealing steel forgings below the _ recalescence 
temperature. Quite a lot, he held, could be said from 
the commercial point of view in favour of low tempera- 
ture annealing. f 

Dr. H. C. H. Carpenter also dealt with Sir William 
Beardmore’s remarks regarding the desirable relation- 
ship between ingot and forging cross-sections. Sir 
William’s statement that a desirable ratio for the 
relative areas should be as 3 to 1 ought, he thought, 
to be accepted with caution, as it was subject to 
several qualifications. It was to be remembered that 
the larger the ingot the greater would be the variation 
of its composition, particularly as regarded the carbon 
content, between its outer and its inner portions 
and the greater would be the contraction stresses. 
Both these points affected the best size of ingot to 
choose for a given size of forging. In connection with 
this subject he might give some test figures which 
he and Dr. Edwards had arrived at in connection 
with a bronze containing 10 per cent. of aluminium. 
These results, as Dr. Carpenter wrote them down 
on the blackboard, are set out below :— 


Bronze (10 per cent. Aluminium). 
Tenacity Elongation. 
Tons per sq. in. Per cent. on 2in. 

Sand Castings. . ee 31.70 21.7 
Cast bar, 3in. dia., rolled 

down to I}in. dia... . 35.03 31.5 
Ditto rolled down to }}in. dia. 37.07 30.0 
Bar, lin. dia., cast in a chill 

mould 37.0 30.7 


The improvement induced by working the original 
cast bar would be noted. It would also be seen that 
the same improvement could be reached by casting 
the metal in a chill mould, a proceeding which 
preserved the particles of the metal in a state of 
inter-penetration just as did forging it down. 

Mr. J. H. R. Kemnal remarked that the papers 
contained plenty of information regarding the 
heating up of steel forgings, but as a munitions worker 
he would gladly have had some more on their cooling 
down. He had repeatedly noticed that heated shells 
when cooled in a draught showed different results 
from shells cooled in a sheltered corner, as did shells 
made in winter time from those made in the summer. 

The President, Mr. Michael Longridge, having 


briefly summarised the discussion, Mr. Ashdown 
replied to that part of it which related to his own 





LUBRICATION OF STEAM TURBINES 
"By 'T. C. THOMSEN, B.Sc. 
No, IL* 
OIL PRESSURE AND CIRCULATION SYSTEMS. 


On leaving the oil cooler the oil goes generally to 
the main oil distributing pipe, which runs along the 
turbine bed and from which branch pipes lead it 
into the various ings. 

It is forced into the main oil pipe under a 
certain pressure which is regulated by means of a 
spring-loaded relief valve; this valve can be 
regulated to give any desired pressure within certain 
limits and the surplus oil is allowed to discharge back 
into the suction oil tank. 

Another way of maintaining a certain oil pressure 
is to foree the oil up into an elevated tank, from 
which it is led through a main pipe down to the 
turbine and then distributed in the ordinary way. 
This system has the advantage that should the oil 
pump fail for some reason or other, the top tank will 
continue the supply for a sufficient length of time 
to allow the turbine to be shut down before any 
damage is done. 

Unless the top tank is hermetically closed, this 
system does not allow of any alteration in thé oil 
pressure, as the pressure will be dependent entirely 
upon the height of the oil level in the top tank above 
the level of the turbine bearings. 

The top tank should be fitted with an overflow 
pipe to carry surplus oil down -into the return oil 
tank. It should also have a drain or sludge cock 
of at least 1}in. bore and a drain pipe. 

The return oil tank must be of sufficient capacity 
to take the whole of the oil in the system, should 
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Fig. 2—OIL CYLINDERS OF TURBINE 


during a standstill the whole of the oil in the top tank 
be allowed to run down into the bottom tank. 
“Sight feeds”’* are sometimes fitted in the inlet 
branch pipes to the bearings, their position being 
between the bearings and regulating cocks fitted in 
the inlet pipes. 

It is, however, difficult to keep them clean ; if the 
oil drops through the sight feeds it has a tendency to 
take the air away, and the sight feeds fill up with 
oil; the same unsatisfactory result is generally 
experienced where the sight feeds are filled with 
water and the stream of oil is made to rise through 
the water; the oil carries the water away, and the 
glasses fill up with oil. 

It is, of course, very desirable to have efficient 
sight feeds, but it is much preferable to fit them in 
the return oil pipes from each bearing; care should 
be taken that the outlets have ample openings to 
allow of the oil running through freely, otherwise 
it cannot escape from the bearings quickly enough, 
and overflows through the bearing ends. 

Some makers just fit a small test cock on each 
bearing, which if opened shows whether the inlet 
pipe is supplied with pressure oil or otherwise, but, 
of course, this does not give any idea as to how much 
oil goes through each bearing. 

In plants with a top oil tank, distributing the oil 
by gravity, the oil pressure is a fixed figure, but where 
the oil is distributed direct from the oil pump, the 
maximum oil pressure that can be obtained depends 
upon the capacity of the pump and the resistance 
offered to the oil in its passage through the oil pipes 
and the bearings. 

‘ The warmer the oil—or the thinner the oil in use— 
the lower will be the maximum oil pressure obtainable, 
as the thinner oil passes more easily through the 
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bearings, and leaks more freely in the case of a rotary 
oil pump—é.e., the pump discharges less oil per 
revolution. ~ 

A lowering of the oil pressure of a dangerous 
nature may take place when unsuitable oil gets very 
thick and sludgy—due to emulsification with water— 
particularly if the pump strainers are covered with 
sludge. — 

Under these conditions a vacuum is formed in 
the pump, it “slips” and doesnot operate with its 
full capacity ; hence the oil pressure falls, sometimes 
with only short warning, and may cause disastrous 
results. When a turbine starts up “cold,” the oil 
pressure is usually high, even if the relief valve is fully 
open; as the oil warms up, the pressure falls, but 
should not fall more than can be met by partly 
closing the relief valve when the running tempera- 
ture has been reached, thus leaving a margin over 
and above the minimum pressure required to operate 
the governor gear. ° : 

The cooling water service should not be put on until 
the oil in circulation has warmed up to within 20 deg. 
Fah. of its normal temperature. 

As regards the oil pressure required for distributing 
the oil with certainty to the bearings, a few pounds 
per square inch will be found adequate to give 
a satisfactory supply, say from 5 lb. to 15 Ib. per 
square inch. Se 

In many modern designs of turbines the oil is 
made use of in several other ways, the principal one 
being in connection with the operation of the governor 
gear ; it is beyond the scope of this article to go into the 
various designs of oil-worked_governor gears, but the 
author would like to emphasise the necessity of using 
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good quality oil and keeping it in first-class condition ; 
otherwise the result may easily be sluggish and 
unsatisfactory governing, 
as some of the clearances 
are exceedingly fine. One 
point worth mentioning is, 
that where a_ vertical 
spindle operates the steam 
throttle valve below, the 
oil worked piston being 
above—-see Fig. 2— the 
stuffing-box of the oil 
cylinder invariably leaks 
slightly; if this oil is 
allowed to trickle down on 
top of the throttle valve 
cover it will smoke and 
“bake on” in the form 
of a carbon deposit, parti- 
cularly when superheated 
steam is used; this is 
rather objectionable and 
may easily be prevented 
by fixing a cup on the 
spindle and a drain to 
carry oil away outside the 
throttle valve, as shown. 

The principle of opera- 
tion of oil worked governors 
embodies a pilot valve, 
which is moved by the 
governor, and which when 
moved allows pressure oil 
to flow into an oil relay 
cylinder, thereby causing a 
spring-loaded piston to rise 
or fail in this cylinder, 
according to whether the 
oil is introduced above or 
below the piston, or, if only acting on the underside, 
according to whether the oil is admitted or not. The 
piston, moving with great force, acts directly on the 
main steam valve... 

When the oil supply to the governor is taken from 
the main oil circulation system, a failure of this oil 
supply will cause the relay piston to descend and 
shut off the steam supply operating the turbine. 

The turbine cannot start until a sufficient oil 
pressure has been obtained in the oil supply system, 
and consequently any damage to the bearings due 
to insufficient pump pressure is thus obviated. 

The oil pressure required by the governor gear is 
high, from 25 Ib. to 60 Ib. per square inch, in 
accordance with the requirements of the various 
designs. 

Several makers fit two oil pumps, one pump 
delivering small quantities of oil under great pressure 
for the governor gear, the other pump delivering 
large quantities of oil at low pressure for lubricating 
the bearings. 
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OIL PIPES. 

The distributing oil pipes should be of ample 
proportions, with as few bends as possible; the 
branch pipes leading to the bearings should not jnio 
the main oil pipe at right angles, but preferably at 
an angle not more than 30 deg., with a view to 
decreasing the loss in oil pressure due to fluid friction 
and resistance. 

As regards the return oil pipes from the different 
bearings, these should be of ample proportions, so 
that the maximum quantity of oil from each bearing 
may return comfortably; otherwise the oil may 
overflow through the bearing ends and cause unsightly 
waste of oil, with a possibility in the case of turbo- 
generators of the oil being drawn over into the 
generator and spoiling the insulation. 
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The branch pipes should meet the main return pipe 
at an angle of not-more than 30 deg., and in case of 
- “sight feeds’ in the branch pipes, these should be 

ackesea so that air does not get churned with the 
oil and cause aeration of it; at no place must the 
flow of oil be broken up or violently disturbed. 

During late years most turbine makers have made 
the oil pipes of steel or wrought iron instead of copper, 
which originally was exclusively used. This has been 
done largely in view of lower first costs, but it is very 
questionable whether this step is an altogether wise 
one. The oil is nearly always charged with finely 
divided globules of air and water, and through the 
continued use the oil always becomes slightly acidy ; 
these features combined cause corrosion of the iron 
or steel pipes in a much higher degree than when the 
pipes are made of copper—in fact, copper is hardly 
affected. 

The following example is instructive—see Fig. 3. 
A rotary pump eé supplies oil to the top tank /, from 
which the oil is distributed through pipes g to the 
guide bearings—the footstep being lubricated with 
water under pressure—overflow oil passes through h 
to the bottom tank 6, which also receives the return 
oil. from the bearings through the sieve d@; the 
several compartments are fitted with cooling coils. 

After four years’ working the oil pipe to the middle 
bearing got choked, practically stopping the feed 
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Fig. 3—OIL CIRCULATION SYSTEM 


making a thorough examination of the whole oiling 
system, a large amount of sediment was found, 
particularly in the bottom tank. The deposit showed 
the following analysis :—Oil, 46.7 per cent.; water, 
41.0 per cent.; oxides of iron, 12.3 per cent.; there 
were traces of carbon and copper. 

The oil from the circulation system, when analysed, 
was found to contain 2 to 3 per cent. of water, but 
was otherwise in good condition. 

What had happened was that the water had 
corroded the wrought iron oil piping, and that this 
corrosion had been going steadily on for some years. 
The fine particles of rust, soaked with moisture and 
oil, were carried through the whole system in suspen- 
sion, until they found a quiet resting place in the 
bottom oil tank ; the coarser particles were arrested 
by the strainer d, but the finer particles accumulated 
in the various compartments in layers constantly 
increasing in thickness ; slowly hardening into a dark 
brown, brittle deposit. The total amount of deposit 
was about 100 lb., which would contain about 5 lb. 
of metallic iron taken from the interior of the oil 
piping. 

As to the origin of the water, it was found to come 
from the centre guide bearing k, as steam escaped 
past the carbon packing rings and got mixed with 
the return oil. 

The temperature of the oil in circulation was about 
115 deg. Fah. — 


BEARINGS. 


The load on the main bearings of a turbine is 
mainly due to the weights of the rotor, shaft and 
generator—if any. The pressure is therefore the 
same, whether the turbine is under load or other- 
wise, and is never relieved, as is the case with 
the principal bearings of reciprocating engines. 
It is consequently of the very greatest importance to 
design the bearings with a view to quick distribution 
of the oil, particularly in the case of marine turbines, 
where greater pressures per square a are carried in 
connection with lower surface s A high surface 
speed draws the oil in between shaft and bearing and 
makes it possible—and desirable—to use free flowing 
oils. On the other hand, the lower surface speed and 
higher bearing pressures met with in marine practice 
necessitate the use of heavier bodied oils and may 
even make careful oil grooving desirable. 

With high surface speed oil grooves should be 





a 


dispensed with altogether, being distinctly detrimen- 
tal, as they reduce the area of the bearing surface. 

The following figures represent current turbine 
practice:—Bearing pressures, 40 lb. to 85 Ib. per 
square inch ; poise Ag speed, 25ft. to 80ft. per second ; 
product of pressure per square inch by speed per 
second, 1500 to 5000, the higher figures being for 
high speed land turbines, whilst the lower figures 
represent marine practice. As an example, the 
following particulars having reference to the turbine 
ship Lusitania, which has two high-pressure and two 
low-pressure ahead turbines and two astern turbines 
are given. 
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The bearings are of cast iron, lined with white 
metal on their running surfaces; at the centre of 
each bearing is fitted a safety strip of “‘ Ajax” 
bronze Sains below the surface of the white metal. 
Should the white metal accidentally get heated so 
that it runs, the rotor will be supported by the bronze 
strip and thus be prevented from dropping sufficiently 
to injure the blading by rubbing against the interior 
of the rotor casing ; the bottom halves of the bearings 
are cooled by water.circulation. Fig. 4 illustrates 
one of the main of a large, slow speed marine 
turbine. Note the oil drains at both ends and the oil 


throwers which prevent the oil which creeps beyond 
the drains from getting outside the bearings. The 
spherical, 


outer wall of the bearing is working 
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Fig. 4—-MAIN BEARING OF MARINE TURBINE 


in a dished pedestal in order to ensure equal pressure 
over the entire bearing surface, notwithstanding any 
slight deflection in the shaft. 

The oil enters the bearing recesses r—r, which 
distribute the oil assisted by the oil grooves g—g; 
the oil grooves are not extended to the edge of the 
bearing, but leave a strip of white metal intact in 
order to keep up the oil pressure and prevent the oil 
from getting away before it has done its duty. 

As all the pressure is downwards, the top halves 
of the main bearings carry no load, but they must, 
nevertheless, be a good fit in relation to the lower 
halves and in relation.to the shaft at both ends, in 
order to prevent the oil from escaping too freely ; 
apart from the outer ends—where the clearance may 
be made .0lin.—the top halves do not need to touch 
the shaft in the centre portion of the bearing, so that 
a greater clearance is here allowed. Where the oil 
enters the bearing, the bottom half should always 
have a recess with the distributing edge well rounded 

or “chamfered,” so that the oil may quickly and 
with the greatest possible ease wedge itself in between 
the shaft and the bearing. 

The clearance in turbine bearings of moderate size 
is usually about .Olin., or even less. 

In the case of bearings with water cooling of the 
top halves as well as the bottom halves, it is better to 
make the water connection between the two halves 
outside the ings rather than risk leakage of water 
into the oil, which easily happens when the joint is 
inside the bearing, out of sight. 

Water cooling the top halves is, however, rarely 
used, and owing to the possible annoyance with water 
cooled i caused by 
bearing metal, the tendency is nowadays to go away 


leaky joints or porous | with T 
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from water-cooled bearings and depend entirely upon 
a well-designed cooler of ample capacity. 

In some cases turbine bearings have been designed 
as oil-cooled bearings, the oil before entering the 
frictional surfaces first passing round the outer 
surfaces of the bearing shells. 

The result is that the bearings are kept at a uniform 
temperature throughout, and that the oil removes 
a little more heat than it would have done had it 
been direct into the frictional surfaces; on 
the other hand, the oil arrives between the rubbing 
surfaces warmer than usual, therefore with less 
lubricating strength. Should a bearing give trouble 
it generally gives no warning ; the oil evaporates and 
white fumes ooze out from one or both ends. 

The turbine should be stopped at once, as the white 
metal with all certainty has commenced to run and 
will want renewing before the turbine can be put 
under load again. Grit or dirt may have been the 
cause; failure of the oil supply, if due to the oil 
pump pumping an insufficient amount of oil, will 
show up in. decreased oil pressure and should be 
noticed by the attendant ; choking up of one of the 
oil distributing pipes to a particular bearing might 
be noticed in time, if the bearings are fitted with 
sight feed attachments. . 

Whenever a ing cap has been adjusted, the 
turbine should not be put on full speed until one is 
fully assured that the bearing does not pinch the 
shaft. 

The amount of oil circulated per minute varies 
according to the oil pressure required and to the size 
of the bearings. Current practice is to circulate the 
oil at the rate of .05 to .15 gallon per minute per 
square inch of total bearing surface—as mentioned 
under the heading “Oil Pump,”. In the case of 
slow speed marine turbines, a supply of .02 gallons 
per thinute per square inch will be found adequate. 
This lower rate of feed emphasises, however, the 


| desirability in the case of marine turbines of having 


oil sight feeds in the return’ pipes from{each individual 
bearing to make sure that each bearing gets.its proper 
share. 
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SHORT NOTICES. 


Manual of Reinforced Concrete. By Charles F. Marsh 
and William Dunn. Third edition. London: Constable 
and Co. 1916. Price 10s. 6d. net.—This is nominally a 
third edition, but is, as a fact, practically a new book, since 
it has been entirely re-written and considerably enlarged— 
actually from 290 to 475 pages. As it stands it forms a 
wonderfully complete collection of data regarding 
the subject with which it deals, and much useful in- 
formation which it would need. troublesome omnes 
to find in any other direction. It is divided into six 
In the first the various materials—cement, stone, se tae. ’ 
and different types of steel reinforeement—are discussed 
at length. Part II. treats of construction, and in it refer- 
ences are made to moulds and falsework, to making and 
driving piles, and to the construction and laying of pipes. 
Part III. is devoted to waterproofing, fire resistance, the 
effects of expansion and contraction, and of sewage. 
Part 1V.—a long chapter running to nearly one hundred 
pages—is given up to loads, bending moments, and shearing 
forces on various structures. Part V.—another long 
chapter of nearly two hundred pages—is taken up with 
calculations for a large number of types of structures, 
while Part VI. contains general information, tables, 
diagrams, &c. The whole work bears evidence that not 
only has a vast amount of labour been required to produce 
it, but that its authors are of a wide practical 
knowledge of reinforced concrete, and of structures built 
with that material. 


Practical Safety Methods and Devices: Manufacturing 
and Engineering. By G. A. Cowee. London: George 
Routledge and Sons, Limited. Price 12s. 6d. net. The 
author of this book is described on the title-page as being 
the manager of the Bureau of Safety of the Utica Mutual 
Compensation Insurance Corporation. The book describes 
and discusses American methods and devices for preventing 
industrial accidents.. That the subject is an importent 
one all will admit. What the record in this country is 
the book does not tell us, but in the United States, we 
learn from it, the annual toll of lives through industrial 
accidents reaches 35,000, the serious injuries amount to 
about 350,000, and the minor injuries involving loss of 
time to more than two millions. Its motto is, of course, 
“* Safety First,” a motto which we are coming to associate 
peculiarly with the United States in more. than one 
respect. Its object is to secure an increase of efficiency 
in the workshop and factory by the introduction of 
certain safe , material and otherwise, which have 
been found .to be effective against accidents. These 
safeguards are fully described and, where they can be, 
illustrated. The book no doubt will prove of considerable 
interest and value to British readers, although its author, 
its style, and its subject are characteristically American, 
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HYDRO-ELECTRIC PLANT FOR A YORKSHIRE 
MILL. 

A HYDRO-ELECTRIC power transmission 
which embodies some interesting features, 
recently been put to work for driving a mill in York- 
shire. There are comparatively few places in the 
United Kingdom where a high fall hydro-electric 
power transmission plant is possible, and it will come | 
as somewhat of a surprise to many that a plant of this | 
description is actually in operation in the very centre | 
of one of our largest manufacturing districts, namely, | 
at Hebden Bridge. The plant in “question has been | 


| shafting is driven. 


included the erection, at the foot of the high ground 
on which the mill stands, of a power-house in which 
is erected a-100 horse-power Pelton wheel coupled 
direct to a 68-kilowatt 500-550 volt continuous 
current generator. From this generator the current 
is transmitted through overhead conductors up the 
hill to a 74 horse-power motor by which the mill 
The relative positions of the 
power-house and the mill are shown in Fig. 1, the mill 
being the building on the sky line. Fig. 2 shows the 
power-house itself, and Fig. 3 its general arrange- 
ment. 

The Pelton wheel is designed to run under its 





Fig. 1—POWER HOUSE AND MILL 


recently installed by Gilbert Gilkes and Co., Limited, 
for Messrs. Mitchell Bros., of Old Town Mills. The 
natural conditions of the district enabled a fall of | 
some 500ft. to be obtained from a reservoir situated 
about 186ft. above the mill, and at an elevation of 
1186ft. above sea level. In order to obtain the head 
we have mentioned it was necessary to erect the 
power-house at a point about half a mile below the 
mill, and the total length of pipe line is some three- | 
quarters of a mile. The reservoir has a capacity of 
6,000,000 gallons. It is fed by natural springs of 
water which rise at from 1400ft. to 1500ft. above sea 
level, and which are conveyed in pipes into the reser- 


Fig. 2—THE POWER HOUSE 


normal load of 100 brake horse-power with a working 
head of 450ft., and, when using 150 cubic feet of 
water per minute, and running at 600 revolutions 
per minute. The wheel is capable of developing 120 
brake horse-power as an overload if called upon to do 
so. The runner 36in. outside diameter, and 
fitted with cast steel buckets of the Doble type. The 
nozzle is of the same type, and is fitted with a bronze 
spear to regulate the quantity of water flowing to the 
wheel. The velocity of flow in the pipe line is 5. 75ft. 
per second when developing 100 brake horse-power, 
and the drop in pressure under these conditions is 
about 70ft. below the standing head. This com 
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Fig. 3—PLAN AND CROSS SECTION OF POWER HOUSE 


voir. Messrs. Mitchell Bros. and their ancestors and 
predecessors in title have, it is said, had absolute 
control of these springs since the year 1600. The 
water is led from the reservoir to the power-house 
through 9in. cast iron pipes. 

The chief claims of technical interest in the plant 
are: (1) The possibility of using a high fall of water 

500ft. in this case—in the heart of one of the 
English manufacturing districts ; (2) the design of | 
the installation so that it is entirely self-controlled ; 
and (3) its capability of being started and stopped | 
from a distance of half a mile. 

The work, which has not long since been completed, 


paratively large loss is, it is said, due to the fact that 


|a portion of the pipe line consists of old pipes, the 


sectional area of which is reduced owing to deposit. 

It was stipulated in the contract that it should not 
be necessary for an attendant to visit the plant more 
than once a day for a period not exceeding half an 


| hour for the purpose of oiling, &c., and that such 


visit might take place any time whether the plant 
was running or stopped. The installation had, 
therefore, to be absolutely automatic in all its func- 
tions, including the lubrication of all parts ; moreover, 
the machinery had to be capable of being started 


| and stopped from the mill, a distance of half a mile. 


The mechanism employed for starting and stopping 
is shown on Fig. 4. It consists of a full way sluice 
valve, the spindle of which is extended and attached 
to a piston moving in a hydraulic cylinder. Pres- 
sure water taken from the main pipe line is directed 
to either end of this cylinder by means of a small 
piston valve connected to two single-acting solenoids 
operated from the mill. There are also provided a 
filter and a regulating valve to adjust the rate of 
opening and closing of the sluice valve. 

Where there is a long pipe line, and the velocity 
of the water in the same is comparatively high, it is, 
as is well known, dangerous to check the flow 
suddenly, nor is it possible to put the whole column 
of water in motion instantaneously. Under such 
conditions it is advisable to use a deflector for govern- 
ing the turbine, but inasmuch as a deflector uses as 
much water at part load as at full load it should be 
supplemented by some such arrangement as a spear 
control when the water is taken, as in this case, from 
a limited source of supply, such as a reservoir. In a 
combination such as this the deflector, which 
directly coupled to the governor, controls the speed 
regulation, whilst the spear worked from the 
deflector through an elastic connection, and regulates 
the quantity of water flowing to the wheel through 
the nozzle. Many methods have been adopted by 
various turbine makers to arrive at the best result. 


is 


is 





‘Cg, 











Fig. 4—STARTING AND STOPPING MECHANISM 
Some of these have been more or less satisfactory, 
but in many cases the power required to move the 
gear is very considerable, and is generally provided 
by a servo-motor working under oil pressure. 

In the plant of Hebden Bridge the speed regulating 
functions are entirely independent of the water-saving 
device, and in describing the arrangements we shall 
for simplicity refer to the water-saving device as the 
economiser and to the speed regulator as the governor. 

The special features of the governor, which has 
been patented by Messrs. Gilkes, is that the pendulum 
portion is mounted directly on to the Pelton shaft, 
and that its movements are transmitted directly to 
the deflector shaft without the intervention of a 
dashpot or of aservo-motor. The obvious advantages 
of this systenr are, as the makers point out, that there 
are no belts or chains to go wrong and no auxiliary 
shafts and gears to lubricate ; that a perfectly smooth 
drive is obtained ; that the wear and tear on the plant 
is reduced to a minimum ; and that when there is no 
economiser a fly-wheel is unnecessary. Other advan- 
tages claimed for it which will, no doubt, appeal 
especially to users in remote situations are that the 
governor can be set at the maker’s works so that no 
further adjustments are required, and that owing to 
its extreme simplicity in construction a_ skilled 
attendant is unnecessary. 

} In governors of the servo-motor type, time elapses 
before the movement of the pendulum is communj- 
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cated to the deflector ; it is called ‘* dead time’ and 
may be as much as half a second. Also the time 
taken by this class of governor to move over the 
full range from full load to no load is probably never 
less than two to three seconds under the most 
favourable conditions. In the governor in question, 
the pendulum being mechanically connected to the 
deflector ‘‘ dead time” is eliminated and, moreover, 
the time taken to move over the full range has, we 
understand, been reduced to a fraction of a second. 
With it, therefore, it is possible to have big load 
changes with practically no run up and no tendency 
to hunt. That this is so in the present instance is 
shown by the tachometer diagram—Fig. 5—-which 
was taken from the plant under consideration with 
the economiser detached. — It will be noticed that with 


regulation. The use of a poppet valve overcomes 
the difficulty of valves *sticking, which is often 
experienced with piston valves. Messrs. Gilkes, 
however, desire to state that if it} be desired for 


pressure the arrangement can be easily adapted. 

The deflector shaft is carried through the far side 
of the casing and has keyed to it a lever which is 
coupled by a rod to levers mounted upon the shaft 


valve, so that within certain determined ranges every 
position of deflector has a certain position of spear 
and consequently # certain diameter of jet. The 
geometry of the motion is such that whatever the 
diameter of the jet playing on to the Pelton wheel 
the deflector just clears the jet, ready to come into it 





special reasons to work the economiser with oil | 


carrying the tappet giving motion to the poppet | 


forced in, and the flow of water stopped in a few 
seconds. ‘This provides a very convenient: way of 
shutting down the plant instead of by the sluice 
| valve. 

As mentioned above, a fly-wheel was fitted to this 
plant. The fly-wheel is not required as far as throwing 
off the load is concerned, but when the load is suddenly 
thrown on, although the spear comes out instantly, 
| the water in the pipe line will not follow quickly 
enough. The effect of this is shown on diagram 
| Fig. 6, where the fall in speed was 9 per cent. below 
| the final settled speed. That this effect is due to the 
inertia of the water in the pipe line and not to slowness 
in drawing back the spear was clearly demonstrated 
| by the fact that the pressure in the pipe line fell to 
‘below that due to a head of 300ft., or more 
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Fig. 5—-SPEED RECORD WITHOUT ECONOMISER 


a load of 102 brake horse-power thrown on and off, 
the permanent speed variation was 1} per cent., the 
momentary variation being nil. For reasons 
explained later, the plant was fitted with a fly-wheel. 
but equally good results have, we are assured, been 
obtained without a fly-wheel on other plants where 
there was no ecdénomiser. With load changes of 
50 horse-power on and off the permanent variation 
was under | per cent., the momentary variation being 
nil. The speed diagrams shown-—we shall refer to 
Vig. 6 later—were taken by means of an Elliot 
recording tachometer, and the load changes were 
made by pulling in or out the main switch. 

The plant both without and with its economiser is 
shown in Figs. 7 and 8. The action of the economiser 
is as follows :—The spear rod which controls the size | 


if required, but not wasting any water when running 
on a steady load. As the spear only moves in slowly 
it is evident that the deflector must be able to over- 
ride the spear, and this is provided for by means of 
springs which allow the deflector to cut off the whole 
of the water even though the spear may not have 
moved. 

The action of the combination may now be readily 
followed. Suppose the plant is running on a steady 
load, the spear is well out and the deflector just 
clearing the jet. Then suppose that a large portion 
of the load is suddenly thrown off, the speed rises a 
little and the deflector is immediately brought into 
the jet, and it deflects the jet from the wheel until the 
speed is brought back to the normal required for the 
then particular position of deflector. The movement 
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Fig. 6—SPEED RECORD WITH ECONOMISER 


than 150ft. below the working head on that load. 

Coupled direct to the Pelton by means of a flexible 
coupling is a 68-kilowatt 500-550-volt multipolar 
interpole open-type compound-wound = generator, 
supplied by the General Electrie Company, Limited. 
From it cables pass to a switchboard, which is fitted 
with ammeter, voltmeter, interlocked main double- 
pole ironclad switch and fuses and shunt regulator. 
From the switchboard the current is led through horn 
type lightning arresters to the overhead line. This 
consists of bare conductors about .13 square inch 
section to the mill a distance of 800 yards. The 
conductors are carried on substantial top-groove 
porcelain insulators ‘bolted to wood cross arms on 
creosoted wood poles. These poles also carry the 
distance control wires No. 12 S.W.G. and the lighting 




















Fig. 7-TURBINE WITHOUT ECONOMISER 


of jet is extended, and is fitted to a piston working in 
a hydraulic eylinder. The position of the piston is 
controlled by a poppet valve, the action of which is 
in its turn controlled by the movement of the deflector. 
In other words, the : pear and deflector always take 
up a position relative to each other. The rate of 
opening and closing is fixed, not by the flow of water 
in the cylinder, but by means of an oil dashpot, 
mounted on the shaft which gives motion to the 
poppet. By this arrangement the spear can be 
adjusted to move very slowly into the nozzle, so as 
to avoid shock on the pipe line, but can be allowed 
to come out very quickly when the load is thrown on. 
This device gives certainty of action with a slow 
movement and obviates the use of small orifices which 
might get blocked up by grit, this being, of course, 
one of the great difficulties in dealing with hydraulic 





Fig. 8-TURBINE WITH ECONOMISER 


of the deflector causes the poppet to be forced against 
its seating, pressure accumulates at the back of the 
cylinder and slowly forces the spear inwards, reducing 
the size of the jet flowing on to the wheel and causing 
the speed to fall a little. The deflector rises to 
accommodate this, the spear enters a little further in, 
followed by a further rise in the deflector, and so on | 
until finally the system is brought to rest with the 
deflector just clear of the jet. 

When the load is thrown on to the set a similar | 
sequence of movements takes place excepting, of | 
course, that they are in inverse order and that the | 
spear moves quickly outwards and the deflector 
upwards, finally settling as before with the deflector | 
riding just clear of the jet. | 

A small milled wheel is provided on the tappet 
lever, and by revolving this the poppet valve is | 


| 





‘and telephone wires. The main leads pass into the 


mill through a further set of horn type lightning 
arresters and thence to the motor switchboard. This 
is fitted with ammeter, voltmeter, motor starter with 
automatic no-load and overload release actions and a 


| field regulator. The motor itself is designed for an 


output of 74 brake horse-power at a speed of 630 


| revolutions per minute with current at 510 volts, and 


is of the semi-enclosed, multipolar interpole type with 
end bracket bearings, bed-plate, and outer bearing. 
It is fitted with a chain sprocket wheel and the drivo 
to the mill shafting consists of high-speed silent 
Hans Renold chains running in a steel case furnished 
with an oil bath. The drive centres are 5ft. 9in. and 
the gear ratio is 4.2 to 1, the mill line shafting 
running at 150 revolutions per minute. 

The whole of the water-power equipments was 


ee 
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manufactured by G. Gilkes and Co., Limited, the 
electric gear by the General Electric Company, 
Limited, the mill gearing by Messrs. Pollit and Wigzell, 
and the chain drive by Hans Renold, Limited. The 
complete erection of the installation was in the 
hands of Messrs. Gilkes. 








PRECISION GRINDING. 


A PAPER on the above-named subject was read before 
the Manchester Association of Engineers on Saturday, 
March -10th, by Mr. H. H. Asbridge, M.I. Mech. E. The 
author said he did not consider the machine as a com- 
petitor with the lathe or other tool as a remover of metal, 
but rather as a means of metal removing, in which finishi 
is included. In this respect, he said that the grinding 
machine would remove metal more quickly than the 
cutting tool. As a proof of this’ he referred to the 
lathe finishing tool tests undertaken some time agc 
by Mr. Dempster Smith, the object of which tests was 
to determine the maximum area of steel shaft that could 
be finish-machined for a minimum wear of tool. The 
diameter of shaft selected by Mr. Smith was 8in., traverse 
per revolution '/,,in., depth of cut .003in. The tests 
indicated that the best finishing speed was about 70ft. 
per minute, which equalled 7} minutes to finish turn an 
Sin. shaft lft. long. To do the same work and to the 
same conditions on a grinding machine comparable in 
size to the lathe on which the shaft was turned, the author 
said, would take 14 minutes, and if the sizing operation 
to a commercial finish, and, say, .005 limit, were included, 
the total time would not exceed four minutes per foot 
length of shaft, or, to make it clearer, an Sin. shaft could 
be ground from the rough turning, removing !/,,in. in 
diameter, at the rate of 10 minutes per foot a ag and 
including finishing to the above limit. If the finishing were 
excluded, and it was simply a question of removing !/, in. 
in diameter by grinding, the time would be four to five 
minutes. 

For cylindrical grinding, Mr. Asbridge said the best 
average surface speed of modern grinding wheels from 
artificial abrasives is about 6000ft. per minute for external 
cylindrical grinding, and the useful speed range is from 
6500ft. to 5500ft. per minute ; below this speed excessive 
wheel wear is liable and very probable, and grinding 
machines should be arranged so that the effective life of 
the wheel falls within this range. The effective life of 
the wheel is that portion outside the minimum diameter 
which can be used owing to the limitations of the machine 
or the method of mounting. He emphasised the necessity 
of maintaining the speed of the wheel during the cutting 
operation, no matter what the speed might be, and the 
drive should be sufficiently powerful to prevent slowing 
down during momentary heavy cutting. 

It was stated that the ideal traverse per revolution of 
the work is about two-thirds the width of the wheel for 
external grinding, but it should not, except for finishing, 
be less than half the width. The speed of the table travel 
becomes of very great importance if a maximum produc- 
tion is to be assured. It will be gathered from the above 
that the main factor governing production on external 
cylindrical grinding machines is the combination of wide 
wheels with fast table speeds, as, other things being 
equal, the machine which possesses these advantages is 
the most efficient tool. The author said the work speed 
had only an indirect effect on the output. In the author’s 
opinion it is, within certain limits, the least important 
at the various factors. With a good wheel it makes little 
difference to the finish obtained whether the work surface 
speed be, say, 30ft. or 60ft. per minute, except that if 
the lower speed is persisted in, it limits the table travel, 
and so in turn limits the output. With regard to cross 
feed, the author said the produ ‘tion was not governed 
so much by that as by other considerations. 

As regards internal grinding, the author said that the 
idea that the spindle should run at from 30,000 to 50,000 
revolutions per minute was entirely erroneous. The 
grinding wheel surface speed for internal grinding had 
little effect on production. It had been found that the 
effective speed range of a good grinding wheel was very 
much greater than in any other form of grinding, and 
ranges from about 1000ft. to 4000ft. per minute, and 
much of the most successful grinding is done at a surface 
speed of from 1500ft. to 2500f. But such results had 
only been made possible by spindle construction, embody- 
ing the utmost rigidity for the particular work in view, 
and rigidity becomes of more importance than actual 
wheel speed. This fact, Mr. Asbridge said, had led to 
the introduction of two distinct types of interval spindles, 
the first or older design being known as the tube type, 
and having a bearing immediately behind the wheel. 
The disadvantage of this type lies in the fact that the 
tube with its bearing for the inner spindle is limited by 
the diameter of hole being ground, and therefore it is 
not to be recommended for holes, say, less than 6in. in 
length, as holes of this length and longer are generally 
sufficiently large in the bore to admit a substantial spindle. 
The second and later design of internal spindle is known 
as the adapter type. Its construction is such that the 
spindle bearings never enter the hole being ground, the 
wheel being carried on an adapter fitted into the main 
spindle, and held by a draw-bolt, or if the work to be 
ground is of limited range, the adapter portion is formed 
integral with the main spindle. But for general com- 
mercial work the loose adapter type is preferable. 

An example of this type of spindle has a main bearing 
diameter of Ijin. It is provided with.a two-speed pulley, 
and at its fastest speed runs at 11,000 revolutions per 
minute, giving a speed of over 3000ft. per minute on the 
spindle bearing surface. By the use of a suitable adapter, 
holes down to }in. diameter could be efficiently ground, 
using a grinding wheel of fin. to 7/,,in. diameter, the surface 
speed of the wheel in such a case being only 1200ft., or 
practically one-third of the actual spindle bearing speed. 
For internal grinding the author advocates wide wheels 
and a table traverse up to 9ft. to 10ft. per minute. For 
surface grinding the best wheel speed was about 4000ft. 
per minute. 

The author said that grinding was probably the only 
cutting operation in machine work in which the output 
could_not be calculated with any approach to accuracy on 





the usual basis of cutting speed and feed, but he said there 
was a method by which, with a little judgment, grinding 
times for external cylindrical work could be based with 
certainty, and the following new formula had been deduced 
from it :—Diameter of work in inches x length in feet x 
constant = grinding time in minutes for the removal of 
1/,oin. in diameter and finishing to commercial limit. 


Table of Constants. 
Diameter of work. Size of wheel. 
ie. shaft and upwards 26in. by 3in 
n. » vee ” 
2in. i Sart 2ae 2 
tin. a = 
lin. ae > 
= shaft and upwards 14ifby 2in. 
n. nt Ss me 
lfin. a. se ee ” 
lin. i . 
Sin. shaft and upwards 12in. 
2in. raj ha was Pa 
ltin. ve ST na 
lin. - mS we “a 


For the removal of !/,,in. in diameter it wss necessary to 
allow two-thirds of the time obtained. For work below ,}in. 
diameter the grinding time tended to increase, depending 
entirely on the rigidity of support afforded, while extra 
time should be allowed to special limits, such as might be 
required for drive fits, &c., or for special finished surfaces, 
such as were necessary for spindles and gauges. 


Constant. 
. 3 
4 
8 
2 
9 
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COMPOUND LOCOMOTIVES. 


Sir,—Without the intervention of the French Compagnie 
Générale Transatl antique in introducing in 1876 double-expan- 
sion locomotives on railways, it seems possible that Europe to-day 
would have remained without one of its greatest tools for 
modern railway traffic. Without any avail Mr. Mallet proposed 
compound locomotives to various railway companies before 
he explained their advantages to Mr. Eugene Pereire, President 
of the Compagnie Générale Transatlantique, who was then— 
1875—occupied with the new railway line from Biarritz to 
Bayonne. After careful study of the system, the Biarritz- 
Bayonne Railway Company arrived at an absolute conviction 
that the economy, due to the events in the cylinder, would be 
precisely the same in locomotive engines as it was in marine and 
stationary engines. The Biarritz-Bayonne Railway Company 
had neither motive nor means for carrying out experiments, 
and it adopted the system with a dead certainty of the success 
which was, in uel, realised. 

In the early history of the French Atlantic services, 
which you translated from a paper by the historian of the 
marine engine—Mr. Anatole Mallet—there is a really unfor- 
tunate omission of the one word “‘ compound ”’ on page 147— 
February 16th, 1917—and which would explain the immense 
leap forward effected by the Compagnie Générale Transatlantique 
on the development of its Atlantic line services about 1871, 
and the cause which induced Mr. Pereire to also adopt the 
compound system on railways in 1875. The sentence on pag 
147 should read :—‘‘In the course of 1872-1873 all C.G.T. 
paddle-wheel steamers were converted to screw, with tandem 
compound engines.” 

Coal consumption per I.H.P. hour. 
arg pero Pes te ae. 
; ere apier). Series au 
Open Seon) sae Havre and Co. in 1871... 
steamers hn eae xj Sam Co.). 
Economy by compounding, 36 per 100. 


Careful scrutiny and measurement of indicator diagrams 
showed that there could be no difference in the mean effective 
pressure obtained on the pistons of any type of land compound 
engine from the mean effective pressure obtained in a marine 
compound engine, working at the same speed, the same initial 
pressure, using the same steam volume, and exhausting to the 
air, or both types exhausting to a cc . Consequently 
it was impossible to discover any detail by which the locomotive, 
competently designed, should not give a fully equal economy to 
that realised by competently designed marine engines. 

This reasoning has now been proved by an experience of 
forty years, and the area obtained in compound locomotive 

i ms equals that obtained in any other class of compound 
engines—per cubic foot of steam, at a given pressure and speed, 
and also non-condensing. Just forty-one years ago—early in 
1878—the Paris-Orleans Railway tested the first compound 
engines—‘“‘ Mallet ’—introduced by Mr. Pereire, of the Trans- 
atlantic Company :— 


2.2 Ib. 








Simple expansi ‘ompound 
Per ton-kilometre haulage -. 0.358 Ib. 0.176 

The net coal economy—per B.Th.U. heating value—was only 
31 per cent., if correction be made for the difference in the heating 
values of coals used for these tests. To-day, in 1917, using 
superheated steam, the economy by compounding in express 
engines is still only about 36 per cent., and rarely more than 
30 per cent. in slow or mixed service superheated locomotives. 
These first compound engines had boilers pressed to 142 Ib. 

ressure—of saturated steam—while modern compound loco- 
motives use steam at 160 lb. to 170 lb. pressure. Later com- 
pound engines—after 1876—carried boiler pressures of 100 lb. 
only. The earliest marine compound engines worked at 60 Ib. 

ressure ; but at 200 lb. pressure railway engine compounding 
has not proved in practice to be more economical than at 142 Ib. 
pressure. Special observations prove that high pressures 
increase fuel expenditure. Triple and compound compressed 
air locomotives have recently shown that the gain by multiple 
expansion of this fluid is quite equal to that realised by the 
multiple expansion of wet steam. The indicator also proves 
tangibly that when the average loading of a piston is 65 tons 
in single expansion, it is 100 tons in double expansion—using 
the same motive fluid, same pressure, same temperature, same 
volume, at same piston speeds—in both cases condensing or 
non-condensing. 

By the first steps of the General Transatlantic Steamship 
Company, and the perseverance of Mr. Mallet, continental 
Europe to-day obtains a million horse-power-hours from a 
weight of coal which, with single expansion, would only develop 
670,000 horse-power-hours. 

Benjamin Normand and John Elder demonstrated in 
many hundreds of thousands of horse-power in ships, 
that not only double-expansion saved coal, but that it 
increased cargo-carrying capacity, speed, and the radius of 
travel in miles. Shipowners were then at last so convinced by 
examples that henceforth they could no longer afford to keep 
up engineers who had so passionately opposed this system. 
Railway companies of the Continent had paid engineers who, 
likewise, and in their turn, bitterly opposed double-expansion, 
and even carried out tests to justify their negative action, which, 
but a very few years later, their next successors in office proved 
to be diametrically opposed to the facts. i 

First in the marine, and then in railway service, rich transport 
companies have in the past paid heavily for the fads and foibles 





of their engineers, who had resolutely barred the way to the 
use of the high efficiency and great money-earning power of 
double-expansion ; but, in other branches of engineering 
industry, as road traction and agriculture, makers could not 
afford to keepJup men who, from what might be termed ‘‘ cranki- 
ness,”’ insis' upon the ‘ good old single-expansion.” Cus- 
tomers demanded double-expansion, to suit their kets, and 
road locomotive builders, whatever their prejudices, had to 
supply economical compound engines, although these worked, 
and work still, under conditions which locomotive engineers 
of the “ old guard,” now in their ‘‘ last ditch,” assert to be, 
impossibl hanically and thermally. To-day, every rail- 
way of the world which has championed the old and the in- 
efficient must stand prepared to follow the experience of marine 
practic: o forward or go under. 

March 19th. M.1.C.E. (Fr.). 





STIMULATED MANAGEMENT. 


Srm,—Although I am in agreement with the contention 
which you desire to establish in your leading article this week 
on “The Partition of Bonuses,” I venture to think that the 
arguments which you bring forward are not altogether con- 
vincing. They contain several points which seem to me to be 
controvertible, though in what follows I confine myself, for the 
sake of brevity, to one point only. a ave 

The question at issue I understand to be the justice or 
fairness of proposing to the workman under the premium 
system that, as a consequence of his increased production, he 
should accept payment at a diminishing rate per piece, instead 
of at a fixed rate. In support of this the principal reason 
which you adduce, so far as I understand you, is that inter- 
national competition compels the British manufacturer to secure 
the lowest possible labour cost. I fail to see, however, how this 
consideration can be admitted as a proof of the justice of the 
proposal. I observe that you say that the matter is not one 
of ethics, but of economics, but I can hardly imagine that you 
take up the position that the premium system contains an 
element which is indefensible on ethical grounds—that is, on 
the commonly accepted ideas of what is just between one man 
and another. If so, what wonder need there be if it fail to 
secure acceptance of the workmen ? Would it deserve to do so % 

Is not, however, the fairness of the diminishing rate to be 
found in another direction, viz., in considering the workman's 
earnings as something more complex than a simple payment in 
exchange for the expenditure of a certain amount of skill and 
energy ? Just as the manufacturing cost is made up of the 
charges for material, labour, and on-cost—though these are 
not necessarily ‘‘ equal parts,” as you say is commonly accepted 
—-so likewise the cost of labour can be analysed into components, 
of which what may be called the “‘ workman’s on-cost ” forms 
one, included therein being the portion of his earnings which 
the workman spends upon his food, clothing, house rent, travel- 
ling to and from work, and all other expenses which he has to 
incur in order to keep himself fit for his work. Now, it is 
evident that this “‘ workman’s on-cost,’’ under the conditions 
contemplated by the premium system, does not increase at all 
proportionately to increased production resulting from increased 
effort and greater diligence. That is to say, if a workman 
increases his output per day 50 per cent., he does not on that 
account require 50 per cent. more food, clothing, &c. For this 
reason, therefore, he can afford as a straightforward business 
proposition to accept a diminishing rate per piece produced, 
just as the employer can, on the increased turnover, afford to 
sell on the market at a lower price per piece. E 

It seems to me that considerations such as the foregoing are 
the most reasonable justification of the diminishing rate, and 
are consequently the best calculated to commend it to our 
workmen as being a perfectly ‘‘ straight deal.” 

Manchester, March 19th. W. G. Traquair. 


Sirx,—I am grateful to you for your article on “ The Partition 
of Bonuses,” and to “‘ P. M.” and Mr. Wingfield. I gather 
that you are each willing to concede to the workman full pay 
for the whole of the saved time, provided that the employer 
has neither added any improvement nor lowered his selling 

ice subsequently to the fixing of a fair time-allowance. 
ft is for the underlying equity of this principle that I have been 
contending. J 

The workman’s view that the saving effected by his increased 
output goes directly to swell profits is scarcely to be wondered 
at. He knows nothing of accountancy, but he knows full well 
that the premium system differs from straight piecework in that 
the saved premium-time is, say, only half paid for. Who gets 
the other half? The other half, it seems, is appropriated in 
part for busi contingencies, in part for betterment of the 
works in which he is employed, and in part for the development 
of British trade in general. That is to say, is it not, that the 
workman is acting as @ minor capitalist, but without the power 
to draw a dividend or to withdraw his capital ? a3 

The employer may obviously be forced by competition to cue 
down his selling price, and to introduce new plant and methodts 
after the time-allowance has been fixed. In such circumstancs, 
it would seem to be inevitable that the time-allowance should 
be altered. The difficulties and dangers of such alterations are 
obvious, and this is the weak spot in the premium system at 
present. Whether it need remain a weak spot is a matter for 
those who are better skilled in the subject than the present 
writer. But as I share the fear alluded to by “ P. M.,”’ I have 
desired that this weakness, such as it is, should be fairly and 
squarely admitted. I do not think that such an admission will 
be the workman from adopting the a system. 

Jhat would hinder and discourage him would be any explana- 
tion of the premium system which did not show him the nature 
of the real difficulty, for the moment apparently insurmountable, 
that stands in the path towards giving him full pay for all the 
time saved by him. 

March 19th. W. J. T. 





“PAY OF DRAUGHTSMEN.” 


Smr,—Whilst ‘‘ Draughtsman’s”’ letter evokes sympathvutic 
consideration, if his are in accordance with facts, it is 
regrettable that it is not mentioned that many, if not most, 
draughtsmen are paid for holidays and sickness, and in some 
establishments are paid for overtime. Their normal hours per 
week are also less per week than those of the workman. It would 
have seemed a more equitable and fair-minded statement of 
case, and would not have weakened it. 


March 2\st. Purple StrRire. 








Ir was refreshing to see, as noted in “ Railway Matters” 
in our issue of the 16thinst., Mr. J. H. Thomas supporting 
a railway Bill. Among the other points he made over 
the Charing Cross Railway Bill was that it was to remove 
the very complaint that an honourable member had 
mentioned. Sir W. Essex had said that the bridge was 
used as a lay-by for locomotives, to which Mr. Thomas 
replied that at present only two of three lines could be 
used, with the result that if a light engine had to travel 
on any one of these sets of rails it blocked the trains coming 


in. 
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RAILWAY MATTERS. 





Tue Belfast and County Down Company is building 
seven new second-class carriages. These are to be lighted 
electrically instead of by gas, as hitherto used on the 
County Down line. 

Tue position of chief engineer to the Dublin and South- 
Eastern Railway, vacant by the retirement of Mr. J. J. 
Shannon, has been filled by the promotion of Mr. C. E. 
Moore, the istant engi : 

At the Great Southern and Western of Ireland annual 
meeting the chairman said that at the time of the rebellion 
last Easter, the company was able to give great assistance 
to the authorities by turning out five armoured cars, which 
saved much life to the soldiers. 


Tue total casualties to the London and North-Western 
staff serving with the colours, up to February 16th, were : 
—Killed in action, drowned, &c., 619 ; died from wounds, 
&c., 396 ; missing and presumed dead, 157; missing, 100 ; 
wounded, sick, &c., 4444; prisoners of war, 206. 


Coat last year cost the Dublin and South-Eastern 
Railway £20,000 more than in 1915, or equivalent to 
2 per cent. dividend on the ordinary stock of the company. 
This is due to the increase in carriage and insurance from 
South Weles to Dublin, which ero nearly four times what 
they were before the war. 

In view of the general public interest in potatoes, it 
may be noted that it was stated at the recent annual 
meeting of the Belfast and County Down Railway that 
the company had last year a decrease of £2185 in its 
goods receipts, mainly due to less potato traffic. The 
company carried 10,000 fewer tons in 1916 than in 1915. 


AccorDING to the American Press, American and Russian 
financiers and engineers have been negotiating with the 
Russian Government to build a network of railways 
between Moscow and the Don, as well as a trans-Caucasian 
railway. It wes proposed that the railways, after private 
operation for nine years, should revert to the Government. 


A Unirep States Commerce report states that the 
bridge over the Tornea River, between Tornea, in Finland, 
and Haparanda, in Sweden, is to be a single-track bridge, 
laid with mixed gauge, so as to accommodate the standard 
gauge used in Sweden and the 5ft. gauge of Russia. The 
total length of the bridge will be 405.24 m. (1329. 5ft.) 
of eight spans, with a swing portion in the centre. 


On the Pennsylvania Railroad waste paper is now 
collected with care, and it is expected that the quantity 
saved in a year will bring in about 22,500 dols. Ten 
thousand bags have been distributed to stations, work- 
shops, and offices for the collection of waste paper, includ- 
ing newspapers left in the train. The company has 
installed a baling machine, which bales 1500 tons annually. 
The waste paper realises 15 dols. a ton. 


To the regulations as to the use of wagons issued under 
the Defence of the Realm Act, and noted on page 550 of 
our issue of December 22nd last, has been added, by an 
Order in Council, dated February 23rd, the~ words 
“and for enebling wagons which are not promptly 
unloaded by the consignee to be unloaded and their 
contents to be dealt with, at the risk and expense of the 
consignee, in manner provided by the Order.” 





Ture Madagascar Government, according to a United 
States Commerce report, increased its railway system 
by about 100 miles in 1915, Of the branch line, from 
Moromanago to the Ambatondrazaka district, 80 miles in 
length, 52 miles were opened, and of the branch from 
Tananrivo to Antsirabe, 107 miles in length, 11 miles 
were opened. It was hoped that the former line would 
be ready for its rails last year, but it will have to wait 
until they were cheaper in price. The Antsirabe line is 
being proceeded with, and it is hoped to finish it in 1918. 


In September last Congress, at the request of President 
Wilson, passed an Act granting to the United States 
trainmen payment at the rate of eight hours to the day 
instead of ten hours. As the railways considered this 
unconstitutional, the question came before a District 
Court and then before the Supreme Court. The men would 
not, however, wait, and threatened to come out on strike 
on Saturday last. At the request of the President this 
was postponed for 48 hours, and on Monday the com- 
panies, in view of the national crisis, granted the men’s 
demands, and the men withdrew their application for 
payment for overtime. 

THE Railway Employment Safety Appliances Com- 
mittee, to which the question as to a standard detonator, 
arising out of the Kirtlebridge accident, has been referred, 
was appointed in 1906, on the authority of the Railway 
Employment (Prevention of Accidents) Act, 1900. It is 
this committee which has dealt with the question of 
automatic couplings, and either-side brakes, making tests 
and experiments therewith. It has also done other good 
work, but of it, as it is not of so great public interest as the 
items just named, little is heard. At the time war broke 
out the members were Colonel von Donop, of the Board 
of Trade ; Sir Robert Turnbull, of the London and North- 
Western Railway, and Mr. J. E. Williams, of the National 
Union of Railwaymen. The first and last-named have 
been, or will be, no doubt, replaced by Colonel Pringle and 
Mr. J. H. Thomas respectively. Mr. J. P. S. Main, of the 
Board of Trade, is the secretary. 


In the London and North-Western Railway Gazette for 
March appeared a very interesting technical article on 
the opening-out of the Lime-street tunnel, Liverpool. 
As built by George Stephenson, the tunnel was 2150 yards 
in length. In those days the tunnel extended to a train’s 
length of the Lime-street frontage; trains were drawn 
up the incline to Edge Hill by means of a wire rope, and 
oil lamps were hung on to all the carriage doors, with the 
double object of lighting the carriages and preventing any 
venturesome passenger leaning his head out of the window. 
When the tunnel was opened out, which was done in the 
early eighties, the railway was widened to take four lines 
of way, and the gradients and clearances improved. The 
work was done by the company’s own staff, and the 
following are some of the quantities :—Rock excavation, 
510,693 cubic yards ; coursed masonry, 27,370 cubic yards ; 
ashlar masonry, 456,074 cubic feet; brickwork, 21,603 
cubic yards. 














NOTES AND MEMORANDA. 





Concrete piles have been driven 9ft. into coral rock 
at Honolulu with 3100 blows of an ordinary drop hammer, 
says Contracting. 


An excellent manganese bronze consists of copper 
58 per cent. to 60 per cent., zinc 39 per cent. to 41 per cent., 
tin, iron and aluminium | per cent. each, and manganese 
up to 2 per cent. 


Ir appears to have been conclusively demonstrated 
that the ability of an electric spark to ignite a gaseous 
mixture depends not on the heat content of the spark alone 
but on this jointly with the temperature—the hotter the 
spark the less liability there is of misfiring. 


Ir is a far cry from the first electrically-propelled 28ft. 
boat designed by Professor Jacobi, which ran on the Neva 
in 1838 driven from a primary battery, to the 37,000 shaft 
horse-power, 32,000-ton, 22} knot super-dreadnought 
New Mexico, the keel of which was laid in October, 1915. 
The march of progress in electrical marine propulsion, 
from 1838 to within the last two years, has been very slow, 
and the recent forward movement is significant. 


Ir seems that the cry ‘‘ too old at forty,”’ which originated 
a few years ago in America, no longer holds good. We 
learn from a New York contemporary that the Employers’ 
Association, Chicago, after comparing the services of a 
number of men past forty-five years of age with the services 
of young men in the same work, decided that it is not good 
policy to count an efficient workman out of the running 
because he is past forty-five years, and the Association has 
undertaken to find employment for 2000 such men. 


THE first practical example of turbo-electrical trans- 
mission for marine purposes was on the United States 
collier Jupiter, of 20,000 tons displacement, and 12,000 tons 
deadweight, equipped with one 5000-kilowatt turbo- 
generator of the Curtis type, driving two direct-coupled 
3-phase motors, each of 2500 brake horse-power. The 
successful operation of this ship for more than 2} years has 
resulted in orders being placed by the United States naval 
authorities for three electrically-propelled super-dread- 
noughts, of which the New Mexico. 


Static charges of electricity of considerable magnitude 
may be produced when petrol is filtered through chamois 
skin and other insulating filtering mediums, says the 
Scientific American. Greater charges result when the 
air is dry and cold than when it is warm and damp. 
Recent experiments at the Bureau of Standards show that 
in cold, dry air it is extremely difficult to avoid the produc- 
tion of such charges, if the petrol is filtered through 
chamois skin, but that the use of fine wire gauze in place 
of the latter practically eliminates the danger. 


In a paper read at a recent meeting of the Optical 
Society, Mr. P. F. Everitt, B.Sc., described the four prin- 
cipal aberrations of the telescope objective, proceeding 
from them to others of less importance, and finally reduc- 
ing the problem to the fulfilment of three or more of six 
conditions which it is desirable to satisfy. After referring 
to the existing tables of approximate solutions, trigono- 
metrical formule were given, by means of which selected 
rays may be accurately traced through an objective. The 
aberration was shown numerically inan example in which 
the chromatic aberration of an objective was altered at 
will. A short description of the main types of objectives 
was given, showing the purposes for which they are best 
adapted, and also some methods of testing, including the 
Hartmann system. 

In a paper on “ Waste Heat for Steam Generating ” read 
some time ago by Mr. A. D. Pratt before the American 
Society of Mechanical Engineers, the author said it was 
possible to generate steam successfully from gases with 
a temperature as low as 950 deg. to 1000 deg. Fah. The 
rate of heat transfer from gases to boiler is increased by 
increasing the velocity of the gases. In coal-fired boiler 
practice the average temperature difference is about 
1150 deg. Fah., and the heat transfer rate 3 B.Th.U. per 
hour per square foot per degree temperature difference. 
In waste-heat work the temperature difference varies 
widely in different cases. If the gas enters the boiler at 
1250 deg. Fah. the average temperature difference for a 
boiler at 170 1b. per square inch will be about 500 deg. Fah. 
To give an absorption of heat equivalent to coal-firing 
the transfer rate should be 6.9 B.Th.U. per hour per 
square foot. 


OF all internal combustion engines other than those of 
the true Diesel t the nearest approach to the Diesel 
eycle is that of the Sabathé motor, which is one of the oil 
engines adopted by the French Government in their 
submarines, says- the Motorship. This engine operates 
both on constant volume and constant pressure. It is 
mainly of the four-cycle Diesel type with compressed air 
injection, and the atmosphere in the working cylinders 
is compressed to about 450 lb., as with the ordinary 
Diesel design. However, there is a double needle valve. 
The first part of the needle lifts and admits a small part 
of the fuel into the cylinder and combustion commences. 
As the needle lifts projecting pieces of metal lift the main 
valve and the balance of the fuel is admitted, the air-blast 
being used in both actions. Fuel consumption lower 
than that of any other design of oil engine is said to have 
been obtained with the Sabathé motors. 


THE most prominent feature of Employment Exchange 
work in 1916 was the supply of workpeople to establish- 
ments engaged in the manufacture of munitions of war, 
and in trades incidental thereto. The total number of 
registrations of workpeople—including re-registrations of 
the same individual—on the General Register of the 
Exchanges during 1916 was 3,658,689, an increase of 14.8 
per cent. upon the total for 1915, and of 6.3 per cent. upon 
that for 1914. The number of individuals who were 
registered at some time or other during the year was 
2,845,247, of whom 1512 were on the Casual Register only, 
and 49 were borne on both registers. The striking feature 
of the registrations was the increase of 55.9 per cent. in the 
number of women compared with 1915. The decrease for 
men was 18.7 per cent. The increase for boys was 23.8 
per cent.; for girls, 8.3 percent. During the year 1,557,235 
vacancies were filled by the Exchanges, an increase of 
19.0 per cent. and 39.4 per cent. upon the corresponding 
figures for 1915 and 1914 respectively. 


MISCELLANEA. 





SELDEN was the first man in the United States to 
invent a petrol automobile. He applied for a patent in 
1879, but kept it pending for sixteen years, so that when 
the patent was issued in 1895 the public for the first time 
became aware of his work. 


A taw has been passed authorising the Colombian 
Government to contract a loan up to 15,000,000 pesos 
(£3,000,000) to be devoted to port improvement works in 
the Republie and other public works of importance, says 
the Board of Trade Journal. 


Tue Ricardo slipper type aluminium piston was 
described in a recent issue of the Autocar. It resembles 
in general form the crosshead slipper used on the old 
round guide steam engines. It is extremely light, being 
of aluminium ; it also dissipates heat quickly and presents 
much less frictional surface than usual to the walls of the 
eylinder. 

In the course of a paper on the training of educated 
women for secretarial and commercial work, read before 
the Society of Arts, by Mrs. Constance Hoster, the author 
said that hitherto we have had to fight against under- 
payment of workers; at the present day a new danger 
has arisen, that of the overpayment of unqualified workers, 
who are encouraged to set a false value on themselves 
and are bound later on to suffer when this crisis through 
which we are living is over. 

THE opening of the highway deck of the St. Louis 
Municipal Bridge across the Mississippi River took place 
on January 20th. . The bridge is double-decked, the lower 
deck being for steam railway traffic, the upper one for foot, 
automobile, wagon and electric railway traffic. The bridge 
with highway approaches is 9797ft. long, and with its 
railway approaches 18,258ft. The channel span _ is 
2022ft. From the highwey deck to the low-water mark 
the distance is 143ft.; from the railway deck 115ft. 
The clearance is 65ft. 


TELEGRAPHING recently from Johannesburg, Reuters’ 
correspondent stated that delegates representing all 
branches of the Rand Mineworkers’ Union had adopted, 
by the chairman’s casting vote, the Chamber of Mines 
recommendations with a view to the settlement of the 
points at issue between the Chamber-and the Union. 
The recommendations, it is explained, include the 
appointment of a joint standing conciliation committee 
representing the Chamber and the Union, the maintenance 
of the status quo with regard to coloured labour, a shorter 
shift on Saturday than on other weekdays, and payment 
of overtime wages when more than eight hours a day are 
worked. 

A REPORT from the United States National Aerial 
Coast Patrol Commission, recommending the establishment 
of an extensive aerial patrol along the coasts of the United 
States, together with a Government Department to control 
such a system of national defence, was submitted to 
President Wilson on February 6th. Under the scheme 
1000 seaplanes would be stationed along the Atlantic and 
Pacific coasts and the Gulf of Mexico, to signal reports of 
invaders and endeavour to drop bombs on enemy warships 
as they approached. The scheme involves the training 
in six months of 2500 aviators and 5000 aviators in a year. 
The Commission also recommends that a great manufac- 
turing plant to build seaplanes should be constructed at 
some place in the interior of the country, away from 
danger of attack. 

Tue extent to which motor auxiliaries have come to 
the front as carriers is disclosed by statistics just completed 
by the U.S. Bureau of Navigation, Department of Com- 
merce, which show the number of wooden merchant 
vessels of 500 tons gross or over being built or under contract 
to be built in private American shipyards on January Ist, 
1917, to be 161 of 207,623 gross tons according to builders’ 
returns. It is impossible to say the exact percentage 
of the vessels which will be fitted with motors, although 
the number is known to be very large. According to the 
Motorship, many of the carriers are being so constructed 
that motors can be installed after they are afloat, this 
step having been made necessary by the condition of the 
oil engine market, which has made it difficult for many 
owners to cover their engine requirements. 


Tue Sydney Office of H.M. Trade Commissioner in 
Australia reports that the New South Wales Public Works 
Committee, in a report recently presented to the State 
Parliament, has recommended the installation of a sewerage 
system to serve an area of 12,282 acres, having @ population 
of 308,000, in the south-eastern suburbs of Sydney. 
The estimated cost of the works is £1,240,000. The 
Committee suggests that operations be commenced immedi- 
ately by the installation of the system to such an extent 
as would serve about 900 acres, at an estimated cost of 
£312,000. The name of the official under whose super- 
| vision the proposed works will be carried out may be 
| obtained by United Kingdom manufacturers of materials 
|and accessories on application to the Department of 
| Commercial Intelligence of the Board of Trade. 





| Tue Italian Government has granted to the Societa 
r la Forze Idrauliche della Silla a concession for the 
construction and working of water-power reservoirs in 
| the upper valleys of the rivers Neto, Arno, and Ampollino. 
The concession, according to the Board of Trade Journal, 
includes the construction of all channels required for the 
| passage of water, as well as all other works connected with 
| the production therefrom of electric current. The irriga- 
| tion of the lower valley of the river Neto is also included in 
| the proposed scheme. The concession is for sixty years, 
| at the end of which period the company must hand over 
to the State the reservoirs, electrical power works, and 
irrigation works. Apart from the industrial uses to which 
| power produced by the company will be put, the company 
|is under a contract to supply, within a year from the 
| opening of the first power works, the electric current 
required for working the Calabro-Lucanno Railway. The 
total cost of the works to be established is estimated to 
| amount to about £2,800,000, and they must be completed 
| within fifteen years from the date of the concession 
| (October 6th, 1916). The company is required to construct 
' two reservoirs, with electrical works producing 20,000 
| horse-power, within five years of obtaining the concession. 
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NOTICE TO OUR READERS. 





In consequence of the greatly increased cost 
of paper, and in consonance with the action of 
other Journals, we have been compelled to 
increase the price of “The Engineer” to 8d. per 
copy. The Annual Subscription rates will in con- 
sequence be praised by 9s. per annum on renewal 
orders or to new subscribers. 





The Super-electric Supply Station. 


THE paper read before the Institution of Civil 
Engineers on Tuesday last is full of interest for 
electrical engineers. Problems associated with elec- 
tric supply have been attracting attention for some 
time past. The advocates of the development of 
electrical energy in a small number of huge generating 
stations, situated in close proximity to the fuel supply, 
and serving a large area by means of a high-tension 
transmission system, have pressed the acceptance of 
this ideal method of. supply on the community. In 
the period immediately before the war it seemed that 
the concentration policy was likely to be put in force. 
Plans had been prepared, and estimates framed, for 
the erection of supply stations of capacities far 
beyond anything previously conceived. It was felt 
that the technical advancement in. manufacture of 
electrical machinery had brought such projects within 
the domain of practical engineering, and that the 
employment of units of the largest size, and the adop- 
tion of very high pressures for transmission over a 
wide area, had become possible in the commercial 
sense. It is not technical difficulties, however, which 
have to be overcome. The electric supply system of 
Great Britain, regulated and often fettered by Acts 
of Parliament, has been developed by municipalities 
and other authorities in a series of water-tight com- 
partments, and boundaries have been fixed on 
parochial, municipal and county lines which have had 
little or no reference to questions connected with 
electric supply. The result has been the creation 
of a very large number of small independently-owned 
systems, and the variation in methods of generation 
have led to a state of technical confusion which is not 
matched in any other country. The needs arising 
out of the war have shown the defects of the British 
method of conducting the business of electric supply, 
including the disadvantage of an inability to make 
the best use of the resources available, as well as the 
unnecessary high prices charged to consumers. 
Owing to the ban placed on large capital expenditure 
during the war, as well as the time which would be 
occupied in erecting the new stations, the need for 
which has now been revealed, it was decided to adopt 
the temporary remedy of increasing the efficiency of 
our resources by a policy of interconnecting stations 
in adjacent areas. Something has already been done 
in the London district to carry out such a scheme, and 
with the co-operation of the Board of Trade, steps 
have been taken to frame linking-up schemes in many 
parts of the country, some of which, at least, notably 
that designed for the densely populated Lancashire 
industrial district, are in a forward state. This, 
however, is only a war-time expedient, and those 
associated with the newer developments have gone 
ahead with their plans for the erection, at as early a 
date as possible after the war, of super-electric supply 
stations. Schemes are already in process of inception 
for the erection of stations having capacities ranging 
from 150,000 to 250,000 kilowatts. 

The bearing of interconnection schemes upon bulk 
electric supply is that they must tend to break down 
the vith Gaieieee which, in the past, have made it 
necessary for only small districts to_be served by one 





authority, and clear the way for the business of 
electric supply being dealt with on a wholesale rather 
than a retail basis. Certainly the advocates of the 
concentration of plant in power stations of large 
capacity, with long distance transmission to consumers, 
regard the policy of linking up as calculated to bring 
the dream of a national electric supply system a stage 
nearer realisation. It is unlikely that the old method 
of allotting only small areas to particular authorities 
will be superseded without a struggle, and while the 
account given by Mr. EK. M. Lacey before the Institu- 
tion of Civil Engineers of the new electric power- 
house at Walsall revealed remarkably low capital 
charges, as well as costs of production which can be 
secured in a station of comparatively small capacity— 
in this case the ultimate capacity is 12,000 kilowatts— 
those who favour the big electric supply stations are 
inclined to regard what has been done at Walsall as the 
last expiring kick of the old system. This is not an 
attitude which will commend itself to all electrical 
engineers, and, indeed, Mr. Lacey claims that what 
has been achieved at Walsall in erecting a station of 
comparatively small capacity at a capital cost of 
£6 12s. per kilowatt has made it necessary to recon- 
sider the whole question of the future of electric 
supply. It is definitely stated that one of the objects 
with which the paper has been written is to show that 
a power station of 12,000 to 16,000 kilowatts capacity 
can be so designed, not only to show the lowest cost 
per kilowatt installed of any yet erected in Great 
Britain, but to produce current at such a low cost 
that economy in production, obtainable from increase 
of capacity, is not as considerable as has been fre- 
quently assumed. It is admitted that the costs 
of production will decrease to a limited extent as the 
plant capacity of the station increases from 12,000 to 
50,000 kilowatts ; but it is argued that in many cases 
which necessitate the transmission of electricity over 
more extensive areas, in order to secure a larger 
demand, such decrease in costs of production would 
not be sufficient to balance the additional expense of 
the longer transmission system. There is no parti- 
cular novelty in the Walsall station. The system of 
generation is that which has become to a certain 
extent standardised, three-phase current being gener- 
ated at 6600 volts, 50 periods. The arrangement of 
the boiler-house and engine-room plant certainly 
includes one or two new features, and is said to be one 
of the first examples in this. country of a modern 
power station designed and built for accommodation 
of the special type of marine boiler installed. 


The immediate effect of the publication of the paper 
is to put the advocates of the policy of concentration 
of supply in high capacity stations on their defence. 
Judging from points raised in the discussion on 
Tuesday, they find it impossible, however, to show 
that any of the large stations which have yet been 
erected in Great Britain can show as low capital 
cost per kilowatt installed, and the best example 
quoted is that ofa station of 125,000 kilowatts capacity 
which was erected for £7.812 per kilowatt, and the 
explanation of the difference was assigned by one 
eminent electrical engineer rather to the good choice 
of site, the excellent design of the boiler-house, and 
judiciously placed contracts, than to any merit in the 
Walsall small capacity power station as such. The 
favourable comparison of Walsall with other stations 
extends, however, to costs of production. The 
curves given in the paper show that, for a purpose 
of a general electricity supply having a maximum load 
of 8000 kilowatts and a load factor of 30 per cent., 
the total cost of production would be approximately 
0.275d. per kilowatt hour sent out, exclusive of rent, 
rates and taxes. For a supply such as is required by 
a frequent service of electrically propelled railway 
trains, or for various classes of manufactures, with a 
load factor of 50 per cent., the total cost of production 
should not exceed, it is claimed, 0.22d. per kilowatt 
hour, while for certain chemical processes requiring 
almost a constant load, with a resultant load factor 
of 80 per cent., the estimated total costs are .17d. 
per kilowatt hour. There is an inclination to regard 
these estimates as being a little optimistic, but it is 
not suggested, even when the necessary adjustments 
had been made, to make the figures comparable that 
even the huge power station which is to be erected 
by the Manchester Corporation at Barton is likely to 
show any real improvement on the Walsall produc- 
tion costs. Those who favour a policy of bulk supply 
are not likely, however, to be deterred from proceed- 
ing with their plans by the somewhat remarkable 
example of. electrical engineering revealed in the 
Walsall station, and it is pointed out that, altogether 
apart from figures relating to capital costs, and the 
price at which current can be generated, there is the 
far larger question of the conservation of our coal 
supplies, and the recovery of the by-products which 
would be associated with the high capacity stations, 
ranging, not up to the limit of 40,000 to 50,000 kilo- 
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watts referred to by Mr. Lacey, but the stations of 
300,000 or 400,000 kilowatts which are held to be 
within the bounds of possibility. Yet, whatever the 
merits of the concentration policy, it will clearly be 
necessary, in view of what has been done at Walsall, 
to give fresh consideration to some of the many 
intricate points involved. 


The Real Value of Iron Ores. 


THE Prime Minister, in a recent reference to the 
industries of these islands, is reported to have made 
the statement that our native iron ores were, for the 
most part, “inferior.” Like most generalisations 
based on insufficient data, the verdict is one of too 
sweeping a character to be allowed to pass un- 
challenged. The native iron ores of Great Britain 
vary, within wide limits, from the rich hematites of 
Cumberland to the poorer and leaner blackbands of 
Staffordshire, but all grades of ore worked in this 
country are alike suitable for the purposes for which 
they are required, although the amount of coke needed 
to produce a given amount of pig iron will, of necessity, 
vary with the percentage of iron present in the ore 
used. Insufficient the native supplies may be, 
although there are indications that the estimates of 
our resources, made in the past, are not to be regarded 
as final, but that they are inferior is not true of the 
British iron ores as a whole, and still less so when those 
of a particular district are considered in their relation 
to the fuel supply, and to the metallurgical and 
industrial conditions prevailing. 

If the sole purpose of smelting iron ore be the 
production of pig iron it would be, perhaps, incon- 
testable that a lean ore, requiring more coke and there- 
fore more coal for its reduction, might come to be 
regarded as inferior to a rich one, for the particular 
purpose in view. But modern metallurgy teaches 
us to regard the modern blast-furnace as something 
more than an apparatus for producing molten iron. 
Just as the production of coke, which in former days 
was regarded as the sole object of the coking of coal, 
has now become hardly more than incidental and 
subsidiary to the production of power and the recovery 
of by-products, so the blast-furnace is becoming 
increasingly regarded as a power producer as well 
as an iron producer. The consumption of what, 
from the latter standpoint, would therefore be an 
undue proportion of fuel becomes, from the former, 
a circumstance which is by no means an unmixed 
evil, and may even become a benefit. In such cases 
ores assume a different appearance; they become 
more or less suitable for the primary purpose of making 
pig iron, and superior or inferior from that point 
of view, or more or less suitable from the subsidiary 
aspect of the production of power which will be the 
more economically attained, as an end in itself, if, 
at the same time, so valuable a by-product as pig iron 
can be derived during the operation. Amongst the 
many surprises that metallurgy has had in store for 
her votaries none have been more striking than the 
occasional reversions to the discarded practices of 
the past that occur simultaneously with the march 
of science. For the manufacture, for example, of 
certain kinds of wrought iron, progress has consisted 
in little more than this. It is even possible, and by 
no means improbable, that history may repeat itself 
in the pig iron industries, modified, naturally, by 
expedience and experience. The most efficient power 
producer is that which converts raw coal into coke, 
by-products and power ; in other words, the modern 
by-product-recovery coke oven. The modern blast- 
furnace uses coke. It is hence still primarily a pig 
iron maker and only incidentally, as yet, a gas 
producer, while its by-products are of little value. 
The blast-furnaces of the not far distant past used 
raw coal, and it is conceivable that modern industry 
may revert to this practice, and the blast furnace 
become modified in size, contours, and modes of 
working necessary to conform to the changed con- 
ditions. In such circumstances the comparative 
values of iron ores might become strangely 
readjusted ; it might even become possible, by 
an industrial paradox which rendered the pig iron 
of less value than the aggregate of other products, 
that the leaner ores might be more profitably 
employed than those richer in iron. 

In any case, however, enough has been said to 
show that inferiority is a relative term that cannot, 
in fairness, be predicated of the ores of Great Britain 
as a whole. Variations in physical properties and 
in chemical composition exist within, as has been 
pointed out, wide limits. But this country’ still 
contains a vast amount of good and workable ore, 
and although for the moment labour is lacking for 
its full development, the nation’s supply is not one to 
which, having due regard to the conditions of the 
British iron industry, the term “inferior” can, 
with reasonable economic justice, be applied. 





RANDOM REFLECTIONS. 
-_-- > — 


it ONLY last week we referred in these 
in the notes to the necessity of concen- 
Drawing-office. trating attention, not upon labour 
alone when revised systems of 
payment were under consideration. We pointed out 
that draughtsmen and men in junior professional 
positions were just as worthy of regard as workmen, 
and urged that their case should not be overlooked. 
Hence it is with considerable pleasure that we print 
to-day an article, by a correspondent, on the premium 
system in the drawing-office. We are not aware that 
anyone has yet given much attention to this question. 
Indeed, we are forced to admit that the position of 
mechanical drawing is one of those matters about which 
we, aS an intellectual nation, can scarcely feel proud. 
Weare far, indeed, from any desire to see a trades union 
of draughtsmen, but we cannot deny that the drawing- 
office is the Cinderella of most works. How far that 
condition may be due to draughtsmen themselves 
we shall not attempt to decide ; but we venture to say, 
and to say with emphasis, that the drawing-office has 
it in its power to save or to waste thousands of pounds 
per annum, and that a really competent draughtsman 
is worth far more than he generally receives. We do 
not wish to commit ourselves by this statement to 
whole-hearted allegiance to the scheme put forward 
by the author of the article in question. On the one 
hand, we cannot fail to recognise that the introduction 
of the premium system into drawing-offices is fraught 
with difficulties, and on the other, we feel that in some 
respects it cannot fail to lower the status of the 
draughtsman. Payment by output is designed for 
purely mechanical trades. Its object is to encourage 
the average man to use his muscles to better advan- 
tage. Exercise of the intellect is not called for in any 
great degree, for the assumption is, particularly in 
America, that all the thinking is done in a “‘ bureau ”’ 
‘of high-brows engaged for that purpose, and provided 
with the necessary stop-watches and slide rules. 
Tracing, we agree, is just on the same plane ; it is 
about as intelligent as the mechanical work of 
“rubbing brasses ”’ ; but drawing, if it is not, ought 
to be on a different level. The draughtsman who 
does not think—alas ! that there should be so many— 
will never do much for the industry, and it is just that 
kind of man who would succeed best under the 
premium system in the drawing-office. We agree 
heartily that some fairer, some more generous method 
of paying draughtsmen is needed, but we suggest for 
the consideration of our readers that a method which 
would reward intellect, rather than mere industry 
and handicraft in the use of the pencil and compasses, 
is needed. A premium system based on intellect 
instead of on hours has yet to be discovered. How 
many of us, in our own estimation, would be million- 
aires could it be found ! 


* * * * * 


In the admirable address on 
Mace research, which we printed in our 
Site last issue, Dr. W. R. Whitney, in 

his anxiety to persuade Americans 

to give more time to research in pure science, took no 
little pains to show that the study, without any 
ulterior objects, of natural philosophy, led in the long 
run to industrial applications of greater extent than 
those which followed from the successful conclusion 
of utilitarian inquiries. Since reading his address, 
we have come across a passage in Tyndall which 
bears admirably on this question. It occurs in the 
peroration to a lecture on “ Radiant Heat and its 
Relations,” delivered at the Royual Institution half a 
century ago, and shows that scientists were even then 
put to it to defend their laurels against the criticism 
of the practical person. Tyndall’s perorations are 
always worth reading, just by themselves, if one has 
no time to give to the whole lecture, for they rounded 
off his discourses with as much effect, and were 
sought with as much care, as a good “ curtain.”” In 
this case Tyndall had taken as his text an extract 
from a letter by Benjamin Franklin, in which an 
experiment with a number of “ squares of broadcloth 
from a tailor’s pattern card of various colours”’ were 
laid in the sun on the snow. Franklin noted that the 
dark colours sank more quickly into the snow than 
the light colours, and then asking ‘‘ What signifies 
philosophy that does not apply to some use ?” 
deduced from his experiments a logical philosophy of 
clothes to suit tropical and cool climates. Tyndall 
admits that “the greatest practical triumphs have 
been episodes in the search after natural truth,” but 
he will not have the “‘ student of nature’’ bound 
down by the necessity of finding the practical applica- 
tions of his discoveries. ‘‘The people,” he says, 
who demand of science practical ‘uses, forget, or do 
not know, that it also is great as a means of culture ; 
that the knowledge of this wonderful universe is a 
thing profitable in itself, and requiring no practical 
application to justify its pursuit ’’ ; and his last words 
are to ask “‘ whether any system:of education at the 
present day can be deemed even approximately 
complete in which the knowledge of nature is neglected 
or ignored ?”’ These little extracts will suffice per- 
chance to put future speakers on the track of an 
authoritative opinion which may serve well to re- 
inforce their own remarks. We may add that the 
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lecture is most readily accessible in the familiar 
volume of collected addresses by Tyndall known as 
“ Fragments of Science for Unscientific People.” 


* * * * * 


BEroreE we leave this lecture we 
must ask our readers’ indulgence 
whilst we reflect upon another 
subject which is raised in it. ‘If 
you ask me,” said Tyndall, “‘ whether those dark 
rays which clear away Alpine snows will ever be 
applied to the roasting of turkeys, or the driving of 
steam engines, while affirming their power to do both, 
I would frankly confess that they are not at present 
capable of competing profitably with coal in these 
particulars. Still they may have great uses unknown 
to me; and when our coal-fields are exhausted it is 
possible that a more zthereal race than ourselves may 
cook their victuals and perform their work in this 
transcendental way.’ Tyndall was half in joke and 
half in earnest. He was poking fun at the people 
who wanted the practical value of science indicated 
side by side with new discoveries, but at the same 
time he was aware that enormous potential powers 
resided in the dark heat rays of the sun, and he was 
not prepared to say that a “ more ethereal race than 
ours”? might not cook its turkeys by them. Only 
two years elapsed before an attempt was made to 
employ solar energy for the use and benefit of man. 
In 1868 Ericsson wrote a thesis for the second cen- 
tennial of the Swedish University of Lund, in whi¢h 
he alluded to the “ insignificance of the dynamic 
energy which the entire exhaustion of our coal-fields 
would produce, compared with the incalculable 
amount of force at)our command, if we avail ourselves 
of the concentrated heat of solar rays.” He had at 
that time only made preliminary experiments, but 
before 1875 he had “ constructed and started seven 
sun motors,’ and he continued for many years his 
endeavours to reach a solution of this elusive problem, 
and inspired in others a similar desire. Many philo- 
sophers and others made experiments with solar 
reflecting mirrors, and succeeded in melting silver, 
iron, emerald, and other substances. In India 
William Adams, Deputy Registrar of the High Court 
at Bombay, carried out many experiments, and in 
1878 published ‘the results in a memoir entitled 
‘Solar Heat a Substitute for Fuel in Tropical 
Countries for Heating Steam Boilers and other 
Purposes.”’ The subject has continued to encite 
interest down to the present time, and a pump- 
ing plant erected to the designs of Mr. Shuman, 
near Cairo, attracted a good deal of attention only a 
few years ago. It achieved certainly some measure 
of success. Indeed all experiments in this direction 
point to the same conclusion, that even such an 
unethereal race as ours could cook its turkeys or 
drive its steam engines by solar energy. No obstacle 
has been presented that is not readily surmountable, 
and the future of solar engines for use in certain 
latitudes rests solely upon economical questions 
connected with supplies of mundane fuels. 


Fuel 
of the 
Future. 


* * * * * 


WE cannot refrain from reflecting 
on the attitude of mind of those 
who see in the retreat of the Ger- 
mans on the Ancre and the Somme 


The 
German 
Retreat. 


a greater menace than would have been exhibited 


by continued resistance to the Allies’ arms. “A 
certain section of our public,” says the Westminster 
Gazette, “is so much bemused by the legend of 
German invincibility that it considers the enemy in 
retreat to be an even more formidable and suspicious 
object than the enemy in advance.” We thank our 
evening contemporary for the happy phrase, ** be- 
mused by the legend of German invincibility.” Too 
long have we been frightened by that stuffed eagle, 
too long have we believed that all intelligence was 
concentrated in that piercing eye, “ Fierce as ten 
furies, terrible as Hell.’ We have been ridden for 
years by an obsession. We had lost faith in our- 
selves. Our self-confidence had gone. We thought 
we were playing a losing game—and we did not play 
it well. We believed German science, German 
industry, German trade were better than our own. 
We accepted the Germans at their own generous 
estimate, and abased ourselves before them. Thank 
Heaven, the war is delivering us from that folly. 
The nation that ceases to believe in itself is doomed ; 
it is the Uriah Heep of peoples, cringing and for ever 
washing its hands in the presence of a superior. He 
who thinks meanly of himself becomes mean, and, 
conversely, he who thinks greatly of himself makes 
towards greatness. Far, far better, far, far more 
profitable, ten thousand times more elevating was 
the obstreperous pride of the Elizabethans than the 
humility of the late Victorians. Let us above all 
things get rid of this national pessimism, let us 
believe that when the Germans retreat it is because 
they have to retreat, let us believe that we are as 
great as they ever were and greater greatness 
will be given to us than they ever enjoyed. Over and 
over again in the past the German inventor, the 
German engineer, has been given the advantage 
because we had been fools enough to persuade our- 
selves that he was a better man than our own men. 
He was not, and he is not. Britain has as proud an 
industrial, as proud a scientific history, as any 
country in the world. It is her heritage. Something 
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to be proud of, something to live for, something, 
above all, to maintain, to carry forward with con- 
fidence. We are of the same flesh and blood as our 
fathers, and, given but belief in ourselves, are capable 
of as great deeds as they. 

Oe Cap iiodty 


Ir is no longer a secret that Mr. 


— Stafford Ransome has at length 
Peo voll decided to sever his connection with 


the British Engineers’ Association ; 
the course which has led him to that decision is an 
open secret, but is none of our affair. Mr. Ransome 
will not leave without the sincere regret of many of 
the members. They will recall that he founded the 
association, and that he has laboured hard to make 
it a success, and they will acknowledge that, through 
thick and thin, their secretary has stuck to the object 
with which he set out, and they must, in the face of 
an increasing membership, admit that his efforts have 
met with a large measure of success. Those of our 
readers who are aware of Mr. Ransome’s connection 
in the past with THe ENGINEER will understand why 
we have always taken a particular interest in the work 
of the British Engineers’ Association. Getting on 
for twenty years ago Mr. Ransome went out on our 
behalf to Japan, and wrote a series of articles on the 
future trade interests of that little empire. After the 
South African War he went again in the same capacity 
to South Africa. Each of these tours occupied many 
‘months, and gave ‘“ Our Special Commissioner ” 
opportunities of gaining an insight into British 
methods of conducted foreign trade which he would 
not otherwise have had. He found much in these 
methods to criticise, much to condemn, and he wrote 
with candour and freedom. So greatly was he 
impressed, above all things, with the need for organi- 
sation that a few years after his return to this country 
he decided to attempt the very difficult task of 
inducing British engineering firms to co-operate for 
the furtherance of their foreign trade. Recalling 
these facts, Mr. Ransome writes to us: ‘I enlisted 
the sympathy and interest of twenty-two firms, who 
were personal friends of my own, and between them 
they put up the most modest sum of money that has 
ever been devoted to organising what was destined 
to be a great engineering association.’ Mr. Ransome 
may look back on his work with some pride. The 
association has undoubtedly “‘ made good,” and its 
membership now numbers five hundred and sixteen 
firms. Mr. Ransome’s work was all pioneer work, 
and difficult at that. Trade associations, of course, 
already existed, but none with the same objects and 
the same principles as those of the B.E.A. It was 
hard to persuade engineers five years ago that organi- 
sation was necessary, and Mr. Ransome had many an 
uphill fight, and by his success may fairly claim to have 
blazed a trail for the new organisations that are one fruit 
of the war. In engineering industries, at least, he 
had made the idea of co-operation familiar, and had 
worn down many of the old prejudices. If, as we all 
believe now, success is to be achieved by trade 
federation and organisation, then we must not forget 
the credit due to the founder of the British Engineers’ 
Association. 

* * * * * 

WE have just received from the 
secretary of the Engineering Stan- 
dards Committee a circular which 
makes two announcements of a par- 
ticularly interesting kind. The first is that Sir John 
Wolfe Barry has accepted the invitation of the 
Institution of Civil Engineers to give the next James 
Forrest Lecture, taking as his subject “‘ The Standardi- 
sation of Engineering Materials and its Influence on 
the Trade and Prosperity of the Country.’’ The 
second announcement is that steady progress has 
been made by the Committee with its scheme for 
issuing standard reports in foreign languages, to which 
reference was made in this column a few weeks ago. 
So successful has the appeal to the engineering 
industry of the country been that already £12,000 
have been subscribed by the leading technical 
institutions, associations, and private firms, and, 
more wonderful still, the Treasury has intimated 
its intention of asking Parliament to make a grant 
of £10,000 to the Committee for this special work. 
This is distinctly encouraging, and shows that on all 
sides there is an awakening interest in our foreign 
trade. We may recall that the intention is to have 
all reports which are of interest outside the British 
Empire translated into French, Russian, and Spanish. 
We do not knowif German was ever contemplated, 
but if so it has been dropped. Certain it is that the 
three languages mentioned and English will cover the 
requirements of the civilised world, and that under 
this excellent scheme a knowledge of British Standards 
will be spread throughout the whole of the New World 
and a very much larger portion of the Old than before. 
The advantages that are likely to accrue to our trade 
from that knowledge are obvious. But we observe 
that in order to leave no stone unturned local Stan- 
dards Committees are being formed in some twelve 
countries abroad, and we understand that Sir John 
proposes to describe the constitution and functions 
of these foreign committees in the course of his 
lecture. If we are right in assuming that part of 
their duty will be to study foreign standards and to 
advise the main committee of local requirements, they 
should’prove of considerable value. It has often heen 


Standards. 


asserted that British manufacturing engineers do 
not pay sufficient attention to foreign needs, and these 
local committees should go a long way towards 
removing that accusation. We may add, moreover, 
that as the intention is to publish all reports, either 
English or foreign, at a flat rate of one shilling or its 
equivalent, no one will be debarred from studying 
Standard Specifications by the expense—now in 
some cases very high—of obtaining them. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. X.* 


POTTERY AND PORCELAIN. 


THE manufacture of pottery is yet another industry 
which has been handed down from very early times. 
Pliny attributed the craft, in which the Greeks and 
Etruscans excelled, to Corebus, an Athenian, but 
obviously it was of far greater antiquity, the potter 
being frequently referred to in ancient Egyptian 
records to symbolise the Creator of man. The 
earthenware of the Greeks and Romans was unglazed 
and porous, but they rendered their vessels impervious 
by covering them with wax, tallow and bitumen. 


the Chinese. It is mentioned in books of the Han 
dynasty, the earliest date suggested being about 
185 B.c. Its origin has been attributed to attempts 
made to imitate glass imported from Syria and 
Egypt. and by some it is supposed to have been 
discovered accidentally by alchemists in their 
search for the philosopher’s stone. The industry 
was started in Japan before 27 B.c., and found 
its way from the Far East to Persia, where it is 
known as chini, coming to us, in the course of time, 
through Arabia, Spain, Italy and Holland, the 
potteries of Lambeth being founded by men from 
Holland about 1640. Porcelain was made in France, at 
St. Cloud, towards the end of the seventeenth 
century, and in nearly all European countries in 
the eighteenth century. 

We can only marvel that such porcelain as, say, 
that of the Ming Dynasty (1368-1643), with all 
the technique involved in the selection of materials 
and its treatment, the craftsmanship, colouring and 
glazing, was produced before science, as we now use 
the term, had any voice in such matters. The 
Chinese hard paste porcelain consisted of kaolin 
in a pure and very finely divided state, and petuntze 
(finely ground felspathic stone), and the. glaze was 
made from selected petuntze mixed with specially 
prepared lime. 

One of the first European makers of fine porcelain 
of whom we have records was Botticher, a Saxon 
chemist who was-placed in charge of the Meissen 
factory, established in 1710, the methods employed 
being kept secret. Pott, a Prussian chemist, en- 
deavoured to compete with him, and although his 
efforts were not successful, his researches on materials 
likely to be useful in porcelain manufacture gained 
for the industry some helpful knowledge. About 
the middle of the eighteenth century 700 men were 
employed at Meissen, but in the meantime Stdlzel, 
who escaped from the factory about 1720, founded 
the Austrian industry at Vienna, where 500 men 
were employed in 1785. Mention should also be 
made of the circumstance that William Cookworthy, 
chemist of Plymouth, to whom we have already 
referred in connection with cement, found kaolin 
at Tregonning, near Helston, and took out a patent 
in 1768, which he worked at Plymouth for two or 
three years before establishing a factory at Bristol. 
We must admit that the claims of science so far were 
slender, and we do not propose to pursue the history 
of the subject further; but science required for her 
own purposes porcelain resistant to chemical action, 
heat, and variations of temperature. The production 
of Royal Berlin basins and crucibles for the laboratory 
could only be secured by careful selection and 
utilisation of the most suitable materials and much 
painstaking experiment... Science examined the pro- 
cesses employed and explained the changes involved, 
while one notable achievement, viz., the discovery 
of means for measuring high temperatures, found 
direct application in the industry. The temperature 
of kilns is a factor of no little importance, and is 
-usually determined by cones made of oxides of iron, 
aluminium, and silicon. The softening points of 
the cones are known with reasonable accuracy—a 
series of thirty-six allowing for the observation of 
sufficient range of temperature in porcelain burning. 
As the temperatures exceed 1000 deg. Cent. ordinary 
thermometric methods are not applicable. The 
series of cones could only be constructed and stan- 
dardised with the aid of physical science, which has 
provided Le Chatelier’s thermo-electric pyrometer, 
Callendar’s platinum resistance thermometer and the 
Féry radiation pyrometer. Their use in the stan- 
dardisation of the cones, however, is, of course, 
insignificant compared with their use in metal- 
lurgical operations. 

For supplies of porcelain for laboratory pur- 
poses this country has hitherto been mainly de- 
pendent, as in the case of glass, on Germany. Our 
chemists have taken the matter in hand, however, 
and remarkable progress has been made by Messrs. 
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The invention of porcelain is generally credited to}. 





Doulton, of Lambeth, who lately exhibited an 
extensive variety at the British Industries Fair. 
The Worcester Royal Porcelain Company, too, 
showed a wide range of crucibles, basins, and other 
forms of apparatus. Research on the subject of 
hard porcelain is progressing, and there is good ground 
for hoping that this branch of the industry will be 
retained here in the future. 

The danger to workers of lead oxide as a constituent 
of glazes for earthenware has also provided a problem 
for chemists. The employment of lead silicates 
instead of oxide, as suggested by Thorpe and Sim- 
monds, is less harmful; and the lead giazes have 
been largely superseded in recent years by mixtures 
containing silica, alumina, potash, and soda, with 
about 10 per cent. of boric acid to increase the 
fusibility. Where lead is an essential constituent 
it is applied in the form of silicate. 


ENAMELS. 


The art of enamelling is of remote origin. We 
have already referred to its application to pottery by 
the Chinese. It was practised also by the Egyptians 
and Etruscans, passing in the course of time to the 
Greeks and Romans; but we propose to deal more 
particularly with the enamelling of metals, which 
appears to have been invented in Western Asia 
and to have traversed Europe in the early centuries 
of the Christian era. The history of the subject is 
of absorbing interest to those who regard it as an art, 
and much may. be gleaned from Bushell’s work on 
** Chinese Art,” published by the Board of Education. 
The Chinese give the credit for its discovery to 
Constantinople ; the similarity between the methods 
of the Chinese and the Byzantine enamellers is held 
to support this opinion. We are concerned here, how- 
ever, with the utilitarian rather than the artistic . 
applications of enamels. We use them in the manu- 
facture of badges, watch and clock faces, and on 
surfaces exposed to weather (advertisements), on the 
blades of exhaust fans, on baths and domestic utensils, 
and on vessels employed in chemical industry. 

An ordinary enamel may be prepared from common 
glass fused with lead oxide, and rendered opaque by the 
addition of oxide of tin. Colours may be produced 
by the addition of other metallic oxides. Thus, from 
copper we obtain green; fromiron or gold, red, and 
from cobalt, blue. Small quantities of manganese 
dioxide give us a fine violet colour and larger quantities 
black. For the production of good colours, the 
purity of the raw materials is of the first importance, 
and the enamel maker looks, therefore, to the help 
of the chemist to ensure satisfactory results. If an 
enamel is to be pigmented with copper, the presence 
of this metal in the raw material will not be objection- 
able if its degree of oxidation is the same as that of the 
pigment used. If the enamel is to be coloured green 
with cupric oxide and that substance is present in the 
lead oxide used, the impurity is of small consequence ; 
but if the enamel is to be coloured yellow with anti- 
mony oxide, the green produced by the copper 
impurity will spoil the effect. The presence of small 
quantities of ferric oxide in the lime will modify the 
green produced by copper oxide, and is undesirable 
unless it be required to tone the green colour, when 
it can be added to materials originally free from this 
substance. In any case, the quantity of impurity 
should be estimated and due allowance made for 
its effect. Much may depend on the method of 
preparation of the pigment. For instance, cupric 
oxide may be prepared by roasting copper filings in 
air, but the product will not yield nearly such good 
colours as the oxide chemically prepared from pure 
copper; and again, the blue colour produced from 
commercial cobalt compounds is greatly inferior to 
that obtained from chemically prepared cobaltous 
silicate. 

Of the methods of preparing chemical and heat resist- 
ing enamel for industrial plant little is common know- 
ledge. In some cases the coating consists of two 
layers, the first being devised to bind with the metal 
and act as intermediary between the metal and the 
finishing enamel. Having in view the uses to which 
such vessels are put, there is plenty of room for 
further investigation, particularly on the coefficients 
of expansion of various metals and alloys and the 
relation’ of such physical considerations to the 
composition of the enamels employed. The surface 
remains good until a craze appears, but once liquid 
gets to the metal the vessel begins to lose its coating. 
It is reassuring to know that chemical firms of long 
standing find British enamel ware, such as evaporating 
pans, at least as satisfactory as that from Germany, 
though our manufacturers, as is often the case with 
other commodities, will not put themselves about 
to supply special requirements, for instance, with 
regard to the shapes and sizes of the vessels required. 








THE Vote on Account gave an opportunity of discussing 
the increased railway fares, to which Mr. G. Roberts, the 
Parliamentary Secretary to the Board of Trade, replied. 
The only point of real interest related to commercial 
travellers, and on this Mr. Roberts said that no great 
hardship would be involved in diminishing the work of 
commercial travellers, having regard to the conditions 
under which we were at present living. Traders could 
transmit their orders direct to the firms with whom they 
had customarily dealt, end commerciel travellers must be 
subject to the same restrictions as other people. 
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THE SCOTTISH SHALE OIL INDUSTRY. 
No. IL* 


THE methods by which the oil and various other 
products are obtained from the Scottish shales is 
discussed in the following article, the subject matter 
of which has been largely derived from a most 
instructive pamphlet issued by the Pumpherston Oil 
Company. The illustrations which accompany the 
article and those given on page 270 represent the 
Pumpherston Works of that company. 

The shale on entering the works from the mines 


two retorts, at the top of each and directly underneath 
| the bottom of the retorts, a cast iron disc, or table, is 
fixed, with a space left between its edge and the sides 
of the retort. The whole mass of the shale in the 
retort rests on this table, the annular space permitting 
some to fall into the hopper. To enable the spent 
residuum to fall continuously into the hopper, a 
steel spindle passes through the centre of the table, 
to the top of which a curved arm is attached extending 
at right angles to the spindle. As it rotates it pushes 
portion of the residuum over the edge of the table 
into the hopper. A slow motion suffices ; one revolu- 
tion in 20 minutes gives satisfactory results. 











ATMOSPHERIC CONDENSERS FOR CRUDE OIL 


which is frequently by means of rope haulage—is 
conveyed to breaking machines in which it is broken 
into pieces of suitable size for distillation ; it is then 
dropped into hopper-shaped hutches, with a capacity 
of one ton. The retorts may be grouped in one, two, 
or three blocks, say 30 retorts in length, and two in 
width, sixty retorts in each block, which has a flat 
top. The hutches with their ton of broken shale 
are conveyed to the top of the retorts by an endless 
chain on an inclined scaffold. <A sliding door in the 
bottom of the hutch can be operated by a lever on 
the side ; the shale then falls into a receptacle at the 
top of each retort communicating directly with it. 
Thes@#receptacles have a storage capacity of 24 hours’ 
supply of shale. The retorts employed are cylindrical 
in shape, and are built vertically in ovens of four, each 
with four chambers. The upper portions are of 
cast iron, 11ft. long, 2ft. in diameter at the top, and 
2ft. 4in. at the bottom. The lower portions are of 
firebrick, about 20ft. long, the diameter at the bottom 
being 3ft. The necessary heat is obtained from the 
incondensable gases resulting from the distillation 
of the shale. In the case of shales of poorer qualities, 
producer gas is used in addition. The heat is applied 
externally, and is caused to circulate round the retort 
by properly disposed butt-bricks. The heating gas 
enters near the bottom of the brick portion of the 
retort, together with a given quantity of air. <A 
temperature ranging from 1200 to 1600 deg. Fah. 
is necessary for this portion of the retort to convert 
the nitrogen of the shale into ammonia, which is 
preserved by a continuous supply of steam delivered 
at a slight pressure into the bottom. The cast iron 
portion of the retort is maintained at the lower tem- 
perature of 900 deg. Fah.: the oil gases are distilled 
from the shale in this portion. Both these oil gases 
and the ammonia gas are drawn off by means of 
exhausters, through a branch pipe at the top of the 
cast iron retort, and are conveyed to large stacks 
of atmospheric condensers, placed in the yard near 
the retorts. The condensed liquid oil, and the water 
containing the ammonia, flow into a separator tank 
in which they separate, the lighter rising to the surface 
by difference of specifie gravity. From this ‘* com- 
bined’ tank they are drawn off to separate tanks. 
The gases then pass through ammonia scrubbers 
in which they are “ washed’? for ammonia, then 
through naphtha scrubbers, where the lighter gases, 
which could not be caught in the atmospheric 
condensers are washed with oil, yielding a good 
quality of light oil or naphtha. The residue forms the 
incondensable portion used as stated above for heating 
the retorts. With shale of average quality the incon- 
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densable gas is obtained in sufficient quantity for | 


heating the retort blocks, with a surplus in addition 
available for heating the steam boilers. 

The shale in the retorts, supplied from the top, 
gradually works its way during the distilling process 
to the bottom, where the spent residuum is withdrawn. 
The whole of the retort contents are therefore con- 


tinuously in motion; no fluxing is consequently | 


possible. A cast iron hopper is placed under each 
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The spent shale is discharged every four hours 
into a hutch placed immediately underneath, by 
dropping. a conical lid in the bottom hopper, which 
permits the shale to fall into the hutch. This hutch 
when filled is attached to a haulage rope and conveyed 
to a waste heap. This rope, the one for the fresh 
shale, as well as the shale-breaking machines, are 
actuated by electric motors. 

The ammonia water obtained from the atmospheric 
condensers is pumped through a heater, in which it 
is raised in temperature by the spent or waste water 
flowing from the still, and passes into the top of 
it. The still is circular in shape, about 30ft. in height, 


of-lime, which sets free the fixed ammonia not 
affected by steaming. 

The steam and ammonia gas liberated in the still 
pass over into a large lead-lined tub or saturator, and 
bubbles through holes in a lead worm round the 
circumference at the bottom of the vessel. Sulphuric 
acid is at the same time run into the saturator and 
sulphate of ammonia is formed at a certain tem- 
perature. The sulphate falls into a well, arranged in 
the centre of the bottom of the vessel, in which 
are placed two steam ejectors, which blow it out 
along with some liquor. This mixture is delivered 
into hutches having perforated bottoms through which 
the ammonia liquor drains off to a lead-lined table, 
and passes back to the saturator by a connecting 
pipe, the solid sulphate being left in the hutch, which 
is run by an overhead railway to the drying or 
storage stalls, and from there it is packed up and 
dispatched to the market. 

The exhaust steam and waste gases from the satur- 
ator are passed into the retorts and utilised for the 
formation of ammonia from the shale, while the spent 
water is pumped to the spent shale bing, where it 
is thoroughly filtered before being allowed to escape 
from the works. 

For dealing with the weak acid water recovered 
from the refinery, the plant consists of lead-lined 
tubs into which a quantity of the acid water is run 
and saturated with ammonia gas until it is near the 
salting point, when it gravitates into settling vessels 
in order to separate any tar carried over with the acid 
water. The clear liquid is drawn into the saturator, 
where it is quickly converted into sulphate and blown 
out. 

The marketable output of the industry, required 
for very numerous and varied purposes, necessitates 
many processes of refining differing from each other 
in detail. 'To describe all would obviously be impossible. 
The refining processes are all modifications of the 
following type process. The crude oil is delivered 
at the refinery into large tanks, which are placed 
at a sufficient height to feed the stills by gravitation. 
The oil is allowed to settle for 12 to 18 hours at a tem- 
perature sufficiently high to separate out any water 
which may have passed the test at the retorts. After 
this water has been run off, the oil is fed into the 
centre boiler of a battery of oil boilers. , The lightest 
fraction of the oil, ultimately naphtha and burning oil, 
is distilled off the feeding boiler and condensed in a coil 
of cast iron pipes immersed among water in a tank, 
cold water being continually run into the tank, 
whilst heated water is run off, which is cooled in a 
patent air cooler, and is then used again for the same 
purpose. 

The boilers on each side of the feed vessel receive 
their oil by a pipe connecting with the bottom of the 
latter; they also distil over the lighter portion of 
oil with which they have been fed, the heavier portion 
passing on to a third boiler, where the process of 














DISTILLING PLANT 


and has a series of cast iron shelves or trays fixed 
horizontally every 2ft. or so from the top to near 
the bottom. Steam is put into the bottom of the 
still at a pressure of 40 lb., and passes to the 
top through a series of conical paps cast on the shelves 
and covered by hoods, carrying with it the volatile 
ammonia, whilst the water, after traversing the whole 
| area of each tray, passes down by a seal pipe from one 
| to the other and flows out at the bottom as spent 
| water into a concrete tank containing a cast iron 
| worm, which is the heater mentioned above, for the 
| ammonia water on its way to the still. During its 
| progress from the top to the bottom of the still 
| the water is diverted into a chamber containing milk- 


distillation is repeated. The oil left is delivered into 
a cast iron pot-still, in which it is ultimately distilled 
to dryness ; the residue left in the still forming oil- 
coke, which is valuable as a fuel on account of its 
high percentage of fixed carbon and low yield of ash. 
Steam is admitted to the still in large quantities at 
all distillations. The various stages of distillation are 
carried through in almost identically the same way 
as that of crude oil. The treatment or washing of 
the oil, to remove the impurities which cannot be 
eliminated by distillation, consists in stirring the oil 
by compressed air for a given time in an iron vessel, 
with a fixed quantity of sulphurie acid, allowing it 
to settle and then running off the heavy mixture of 
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tar and acid which separates. The acid-treated oil 
is then run into another similar vessel, treated with 
a solution of caustic soda, settled, and the soda tar 
which separates run off. The acid tars are steamed 
and washed, the resulting acid water being sent to the 
sulphate of ammonia house for the manufacture of 
sulphate of ammonia, whilst the tar is mixed with 
that from the soda treatments and burned under 
stills as liquid fuel, being sprayed into the furnace 
by an air or steam jet. As there is more than sufficient 
of this tar to distil all the oil at the various stages, 
the distillation is carried out without cost for fuel, 
except what is necessary for steam raising. 

A portion of the oil at the second distillation, | 
or the green oil stage, is sent from the stills to the | 
paraffin sheds to be cooled, and for the scale, which 
is ultimately made into paraffin wax, to be extracted. | 
Stored in tanks until cooled to the temperature of | 
the atmosphere, the oil is pumped into the inner | 
chamber of a cooler, which consists of a series of four 
vessels having inner and outer compartments. At | 
the same time anhydrous ammonia is forced into the | 
outer compartment or jacket; it absorbs heat from | 





| colour. 


Light spirits and naphtha, available for motor 
engines and cars; varnish making; india-rubber 
solvent ; a turpentine substitute; seed crushing ; 
linoleum making ; and many other purposes. The 


| specific gravity is 0.70—0.76, and the spirit contains 


about 50-60 per cent. of unsaturated hydrocarbons. 
Burning oils for domestic consumption, and as 
a lamp oil, with a high flash point and illuminating 
power. An important use being for railway signal 
lamps. As a burning oil it is used in lighthouses 
and for oil engines. The shale oil obtained from 
dry distillation of bituminous shales is a somewhat 
tarry oil, containing unsaturated hydrocarbons and 
higher members of the series Cn H,n -+- 2. 
Intermediate oils, available for fuel, gas making 
and enriching, metal cleaning and grease making. 
Lubricating oil, with a high viscosity in proportion 
relatively to gravity and not liable to oxidise. Useful 
to blend with seed, animal, and other mineral oils 
of a different base. 
Paraffin wax.—A material without taste, smell, or 
Used for candles, tapers, miners’ lamp 


refills, match making, explosives, waterproofing. 








RETORTS FOR THE PRODUCTION 


the cooler, freezing the oil in the inner jacket into a 
pasty mixture of liquid oil and solid crystals of, wax. 

This mixture is then pumped into filter-presses, 
where a portion of the oil flows away through the 
cloth, whilst the wax is left behind in solid cakes, 
but still containing a quantity of oil. - These cakes 
are delivered by conveyors to the back of the hydraulic 
presses, where they are wrapped in cloth and placed 
on shelves between iron frames in the presses, most 
of the remaining oils being by this means squeezed 
out. 

The material obtained from the hydraulic presses 
is known to the trade as paraffin scale, and as it is 
discoloured by the small quantity of oil, which cannot 
be removed by pressing, a process of sweating by 
steam heat in large brick compartments or stoves 
is adopted to remove the oil. The sweating plant 
consists of large iron trays having false bottoms of iron 
lattice work, into which water is pumped to cover 
the lattices. About two inches of scale, which has 
been melted in a boiler tank. is then pumped into each 
tray ; after it has cooled and solidified, the water is 
run off, the doors of the stove are shut, and the 
temperature is gradualiy raised by passing steam 
through coils fixed on both sides of the building. 
As the scale is heated it expands and becomes porous, 
and a small quantity of yellow oil comes out, finding 
its way into the space beneath the false bottom, and | 
passing away by connecting pipes. 

The scale, through the removal of the oil, as well | 
as some of the lower melting point wax dissolved 
by it, becomes whiter and of higher melting point, 
and when the colour and melting point are as desired, 
the temperature of the stove is quickly raised by 
blowing open steam into the trays through perforated 
pipes in the bottom, and running off the wax in the 
liquid state into the connecting vessels. Here it 
is steamed with open steam, and after being settled 
the water is run off. It is then pumped into another 
vessel, in which it is stirred with a discolouring 
powder, to remove the last traces of yellow colour, 
and finally passed through filter paper and run into 
moulding trays. When cooled the solid white cake 
is known as paraffin wax, of which there are many 
grades of qualities and melting points. 

From the Scotch shales by the processes summarised 
the following products are obtained. 








OF CRUDE OIL AND AMMONIA 


A viscous, semi-solid, difficulty volatile substance, 
containing anthracene Ci, Hi and other hydro- 
carbons of complex structure. « 

Sulphate of ammonia as mentioned above. 








THE PREMIUM SYSTEM IN THE DRAWING- 
OFFICE. 


By H. KEWNEY. 


In this article it is desired to draw the attention of both 
employer and employed to the possibilities and advantages 
of adopting the premium bonus system in the drawing- 
office and tracing-office. At first glance it would appear 
that the time is not yet ripe for such an innovation, and 
that the difficulties are so numerous that consideration 
of it seems barely worth while. 

Whilst appreciating that there are difficulties, the writer 
is of opinion that they are not insurmountable, and he 
holds that if the system be applied in a common-sense 
broad-minded manner, and worked up gradually, there 
should be no more or greater difficulties than obtain when 
adopting any system for the first time. 

The system is here considered in connection with marine 
engineering and shipbuilding drawing-offices only, but 
no doubt it can be equally applied in almost any drawing- 
office, and especially where any standard work is being 
carried out. 

Where the system is adopted it should be remembered, 
and this cannot be too strongly emphasised, that any 
attempt to cut down time limits, after these have been 
once fixed, will ultimately defeat the object in view, 
which is of course the more rapid output of work, which can 
only be attained when the individual shares in the added 
profit. It should, moreover, have the great advantage 


| in a drawing-office of revealing at once the men who can 


do the work and those who cannot. This latter advantage 
is not one of the least of the system, as the smart business 
man at the head of affairs must needs choose his most 
capable men for the advanced positions in departments, &c., 
as therein lies his greatest chance of keeping establishment 
costs within limits. 


Basis OF THE SYSTEM AS PREPARED FOR 
DRAWING-OFFICE. 


1. A suitable curve can be prepared and hung in a 
conspicuous part of the office, where all can see how the 
scale of pay works. 

The curve should be based as follows :— 

All overtime to be paid for at time and one-quarter or 


as may be arranged, taking all circumstances between 
employer and employed into consideration. Present 
salary of individual employed to go on as before, whether 
he can gain or lose time at the bonus system, it being 
taken for granted that there is something wrong one way 
or another if an individual can never make any headway, 
and the employer will of course deal with the case as 
usual, if it is a case of no intelligence. 

2. Percentage of time saved to be added to time taken 
and bonus paid accordingly. Example :—Time given 
for job, say 20 hours, time taken to finish job 16 hours, 
time saved = 20 per cent.; 20 per cent. of 16 = 3 1/5, 
16 + 31/5 = 19 1/5 hours to be paid for*, and to be added 
to this would be any time counting as overtime for which 
more than ordinary full time is allowed, thus, say 4 hours 
of above 16 were overtime for which time and a-quarter 
was allowed, then 4/4 = 1 + 19 1/5 = 20 1/5 hours total 
to be paid for. 

3. Great care should be taken to fix the time limit on 
the time that an average good draughtsinan would take 
over the job under present conditions, thus :—An average 
man takes now, say, 20 hours; under the bonus system he 
would be given 20 hours time limit, and by speeding up 
in his own interests would finish it in, say, 16 hours, as of 
course speeding up is the whole object of the system. 
Therefore the time being fixed for all draughtsmen on 
the performance of a good average man, this would reveal 
at once the slow man or the, one might say, super-man, 
but great care should be taken to avoid the giving of 
different time limits to men of different speeds for the 
same job, as it will at once be seen that this is not the spirit 
of the system, and would simply defeat all possible 
edvantages in addition to penalising the men in question. 


EXAMPLE OF WORKING OF SCHEME. 


1. Journeymen and.Junior Draughtsmen :—Work to be 
subdivided as far as possible, and before fixing time limit 
all doubtful points to-be settled as far as possible, /.c., 
a straight ahead job should be set before the draughtsman, 
and where this is not possible, until some further matters 
have been considered and set out, the job would be an 
ordinary no-bonus one until such time as these were 
settled. 

2. Timo allowance to be fixed as in cleuse 3 above. 

3. Bonus money to be paid the Ist of every month or as 
| Mey be erranged. 
| 4. Overtime to be permitted as mey be arranged by 
| the firm concerned, say 3 or 4 nights per week up till 
| 9 p.m., and no Saturday or Sunday work except in excep- 
tional circumstances. 

5. Then we naturally come to the point as to when is a 
particular drawing finished to the satisfaction of the firm, 
as of course no skimping must be allowed, and the writer 
suggests the following :— 

The journeyman or junior when satisfied the job is 
complete, to hand same over to his senior, who will in 
due course cheek it, the time of handing over being noted 
in the timo book. When checked and if found all in order, 
the time taken by the draughtsman will be duly entered 
| in the correct-book and any bonus due paid as arranged. 
| 1f not found correct or complete the senior to mark the 
plan as required, and this will be handed back to be corrected 
or completed, and time taken to do so will be added to 
the draughtsman’s total time for the job. 

6. The Senior Draughtsman.—The average of the time 
gained by the journeymen and juniors who are on the 
bonus system working under a particular senior, to be 
added to the senior’s credit in the month and bonus paid 
to him at his rate accordingly. 

7. The supervision of all work by seniors and others 
to be in the hands of the chief draughtsman or his assistant, 
as heretofore, and they would be responsible as usual to 
the management for the standard of work produced, 
and thus guard ‘against any inclination towards turning 
out incomplete plans, &c. 

A few general remarks in conclusion may not be out 
of place. One of the greatest enemies to all innovations 
should be particularly guarded against, ¢.e., the inclination 
of some heads of departments and managers to put aside 
such a scheme owing to the additional work entailed. 
This system must be adopted sooner or later to meet 
present-day requirements, and it cannot fail to appeal to 
the far-sighted and go-ahead firms who wish to compete 
successfully with their rivals. 

As regards the advantages to be gained by all concerned, 
they are so obvious that they need hardly be referred to, 
but a broad summary can be put thus :—That in the case 
of, say, a vessel building, and which would in the ordinary 
way take 12 months in the drawing-office, the same work 
could be done in, say, 9 months under the premium bonus 
system, the net gain by the firm concerned equalling 
approximately 3 months, and some salary to draughtsmen 
saved; to the draughtsman there is an approximate 
gain equalling say 6 to 10 weeks additional salary for 
9 months’ work. 

The check on costs for tendering on competitive work 
is also a very valuable asset for the employers, and one 
not to be lost sight of. Much more could be written on 
the subject, but sufficient has been set down to put the 
right men on to the possibilities of the premium bonus 
system in the drawing-office. 











BASIC SLAG. 


THE admittedly serious position of the food supply 
of the country and the urgent need for ample supplies 
of artificial fertilisers has once more raised the question 
as to what means can be adopted to bring into use the 
many tons of low grade or open-hearth slag which are now 
available. The matter was discussed a short time ago 
by the Society of Chemical Industry in London, and 
Dr. Voelcker, in a paper before the Royal Society of Arts 
on Wednesday, 14th March, again went into the question 
in some detail. On the occasion of the discussion at 
the Society of Chemical Industry we gave a brief outline 
of the development of the use of open-hearth slag for ferti- 
lising purposes, and alluded to the citric solubility test. 
Dr. Voelcker is an opponent of this test, which he contends 
has been ‘‘ pushed”? by the Germans with a purely 








* This is the Rowan system.—Ep. Tue E, 
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comunercial object. The practical outcome is that though 
large quantities of slag are produced in this country 
by the open-hearth process, and though these contain 
quite considerable amounts of phosphoric acid, they are 
not utilised simply because they are less soluble in a 
2 per cent. citric acid solution than those coming from the 
Bessemer process. But these low quality slags ought to 
be more thoroughly tested, and they should not be dis- 
missed as useless without adequate trial. In a recent 
paper, Professors Gilchrist and Louis, of Newcastle-on- 
Tyne, estimated that there are in this country 740,000 tons 
of open-hearth slag as against 120,000 tons of Bessemer slag. 
In Germany, on the other hand, prior to the war, the 
Bessemer slag produced considerably exceeded the open- 
hearth slag, and thus it was to trade interests to push the 
** citric soluble” system of valuation. 

Notwithstanding the manner in which the German 
motive for the citric soluble test has been exposed, there 
are still a number of people here who pin their faith to 
it, but on the whole feeling is in favour of steps being 
taken immediately for large scale experiments to be carried 
out to test its importance. 

Those in favour of the use of low grade slags did not, 
in the discussion, express their views in any uncertain 
manner. The most emphatic of all was Mr. G. V. Parker, 
who asserted that the German chemist who was responsible 
for the citric solubility test has been expelled from 
chemical society in Germany for accepting large sums 
of money for nothing else than “faking ”’ experiments. 
He added that there were many firms in this country to-day 
waiting for a little encouragement from the Board of 
Agriculture to begin grinding low grade slag as a fertiliser 
at once. Last year the Board of Agriculture handed out 
export licences to anybody who applied, with the result 
that 150,000 tons of slag were exported. This, however, 
would not be the case this year. 








CASE-HARDENING FURNACE. 


A NEw type of furnace has recently been supplied by 
the Monometer Manufacturing Co., Limited, of Birming- 
ham, to @ large tire manufacturing compeny for the case- 
hardening of studs. The furnace, which is illustrated 
in the accompanying engraving, is arranged to consume 
town gas in connection with an air blast at a pressure 
of 4 lb. per square inch. The gas enters the upper 
chamber and the air the lower chamber. The nozzles of 
the burners are arranged to induce secondary air so as to 
keep them cool and to give them longer life. The Mono- 
meter Co.’s heat controller for forced draught burners is 
fitted. The gas enters by the two pipes above the furnace 
and passes through the heat controller on its way to the 
gas distributing chamber. There are two of these heat 
controllers, but only one is seen in the engraving. The 
internal measurements of the furnace are 4ft. wide by 
G6ft. long and Ift. 6in. high. A counterbalanced door is 
provided at each end. 








THE ROTARY INTERLOCKING BLOCK SYSTEM. 


In the leading article on railway accidents which 
appeared in our issue of January 26th, reference was 
made to a new form of lock-and-block signalling in use 


on the Midland Railway. This was designed primarily 
as a result of the Hawes Junction accident of December 
24th, 1910, and has for its object the disposal of one 
train on the block instruments before a second train can 


be dealt with. The block instruments are, therefore, so 
designed that the “line clear’’ block signal cannot be 
sent from the signal-box in advance—say _B—to the 
signal:box in the rear—say A—unless the home signal at 
Bis at danger. Then, that the starting signal at A cannot 
be lowered until the “ line clear” signal has been received, 
and, lastly, that the “ train-out-of-section ” block signal 
cannot be sent by B unless and unfil the train has actually 
arrived and passed the home signal at B. 

Such a co-ordination between the trains and the outdoor 
signals, and the outdoor signals and the block instruments, 
has long been recognised as one of the principles of safe 
railway working, and its use has been justified and proved 
by the freedom from collision enjoyed by the London and 


instrument, which would be fixed in signal-box A, whilst 
that on the left is the receiving instrument, fixed in B. 
The sending instrument is the standard block instrument 
of the Midland Company, the only departure being the 
*‘ line clear cancel ”’ button on the lower right-hand side. 
The upper part a of the receiving instrument is unaltered, 
but the needles, instead of being deflected from the normal, 
mid, position to “line clear” or “ train on line,” by a 
current from positive or negative, as determined by a 
pegging handle such as that seen in the sending instrument, 
are deflected as the result of the movement of the rotating 
commutator b to the three positions shown on the circular 
disc c. This disc has the usual indications: ‘“‘ Line 
blocked,” ‘line clear,” and ‘train on line,” the normal 
position being “line blocked” when the needles are 
vertical. The tapper d is for a use peculiar to the Midland 
and some other companies, who indicate by dial signals 
the class or destination of trains, and the tapper is then 
employed to acknowledge such signals. 

The commutator b is so constructed that it can only be 
turned in one direction, é.e., from “ line blocked ” to ** line 
clear,’ from ‘line clear” to “train on line,” and from 
“train on line, ” to “ line blocked.” Provision has, how- 
ever, had to be made to unlock a signalman should he have 
asked and received permission to send a train which is 
not, however, going forward for the time being. The 
commutator is then at “line clear”; were it turned to 
“train on line,” the instrument would be doubly locked 
up, for reasons to be given directly. Provision is, there- 
fore, made for unlocking the commutator when it is in 
“ine clear” position,'so that it may be reversed to ‘line 
blocked.” This is done by both the signalmen simul- 
taneously pressing in their “line clear cancel” button— 
é in the receiving instrument. 

The cancellation of a “train on line” signal is a far 
more serious matter, as that indication only appears 
when a train is in the section. But there are occasions, 
fortunately rare, when a cancellation is necessary, as, for 
instance, when an arriving train has, for some reason or 
other, failed to release the instrument. The button f is, 
therefore, provided for this, but its use is jealously guarded 
against. 

It has already been remarked that in lock-and-block 
the starting signal lever at ths box in the rear is locked, 
so that it cannot be pulled from normal until the “line 
clear” signal has been received. his is so with the 
rotary interlocking block, where the lock is withdrawn by 
an increment current, only available when the “line 
clear” signal is given. As at the box in the rear, as well 
as at the box in advance, the starting signal must, owing 
to interlocking in the lever frame, be put to danger before 
the home signal can be again pulled, and as the * train 
out of section”? block signal cannot be given until the 
home signal is put to danger, the possibility of the home 
or starting signals being left ‘‘ off” and used for a second 
train, is guarded against. ; 

The release at the box in advance is generally obtained 
through a section of track circuit, which extends through 
the area immediately at the signal-box, i.e., from some 
distance in the rear of the home signal to beyond the 
starting signal. This track-circuiting also protects any 
train, engine, or vehicle that may be shunted on to 4 
running line. 

The system has already been installed at 430 signal- 
boxes on the Midland Railway. Had it not been for the 


” 














ROTARY INTERLOCKING BLOCK SYSTEM 


South-Western, Great Eastern, South-Eastern and Chat- 
ham, London, Brighton, and South Coast, and other rail- 
ways which employ a lock-and-block system. One draw- 
back to the adoption of such interlocking has, however, 
been that the railway company which wished to install it 
had often to displace its existing instruments—an un- 
desirable step, generally, not only on account of the cost, 


but also because of the introduction of new types of | 


instruments and their parts. With the rotary interlocking 


block this disadvantage did not arise, as the existing | 


instruments were adapted. 

It may conveniently be here remarked that the term 
“rotary ”’ is derived from the fact—an important feature 
of the apparatus—that the block signals are given in 
sequence by means of a commutator rotating clockwise. 


The accompanying illustrations show a pair of instruments | 


INSTRUMENTS 


war this number would have been 800 at least. To Mr. 
J. Sayers, the engineer for telegraphs, and Mr. W. C. 
Acfield, the signal superintendent of that company, we 
must express our thanks for an opportunity of thus 
briefly describing a system which should secure greater 
safety in travel. The W. R. Sykes Interlocking Signal 
Company, Limited, of Clapham, S.W., is the sole agent. 








At the annual meeting of the Dublin and South-Eastern 
Railway it was announced that the chairman, Mr. F. W. 
Pim, had been compelled, owing to his health, to retire 
from that position. Mr. Pim has been a strenuous advo- 
cate of the unification of the Irish Railways, and wrote a 
very valuable work, ‘The Railways and the State” 


that work together. That on the right is the sending | (Fisher Unwin), on the subject. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
New Steel Situation. 


THE output of steel is going direct into war work 
to such a preponderant extent that there is comparatively 
little business being done on the open market. There 
are plenty of inquiries for supplies from general home 
consumers, but the majority of steelmasters have much 
more than they can do to keep pace with the imperative 
Government requirements, and they generally decline to 
quote unless it is for business which falls within their 
regular scope. Even then they are not in a position to 
pledge themselves as to date of delivery. Merchants 
are pressed for steel material, much of which carries the 
primary certificates. American supplies are becoming 
more and more impossible ; the most recent offer of wire 
rods was on the basis of £29, while billets have been 
quoted at £24. 


Manufactured Iron Demand and Prices. 


There is great pressure for manufactured iron 
supplies, and ironmasters state they would have no difticulty 
in quadrupling their sales if they could effect a correspond- 
ing expansion of production. Great efforts are being made 
to improve substantially upon the output made during 
January and February. Each week a considerable 
amount of business which is offered to the bar makers 
goes unplaced. Producers protest that their resources 
are already stretched to the utmost, and that they cannot 
therefore accept more orders. Prices well in advance of 
the official limits could be obtained if ironmasters were 
able to give delivery. Marked bars remain at £15 10s., 
less 2} per cent. makers’ works. Nut and bolt iron ranges 
from £14 5s. net delivered in the Darlaston district up 
to £14 10s. for emergency supplies. Other finished iron 
prices are: Marked bars, Earl of Dudley’s brand, 
£16 2s. 6d.; unmarked bars, £13 15s.; North Staffordshire 
bars, £13 15s. The above are the maximum prices 
prescribed f.o.t. at makers’ works, net, except in case of 
marked bars. Uncontrolled prices are: Gas strip, £15 
to £15 10s.; and hoops (iron and steel), £17 15s. to £19. 
Some small orders are being put through for galvanised 
sheets on the basis of £28 10s. for 24 gauge corrugated 
f.o.b. Liverpool or equal delivery, but producers are not 
able to give any promise of early filling of orders. Black 
corrugated sheets realised £19 10s., and painted sheets 
£20 10s. 


Pig Iron Trade. 


Some sales of Derbyshire forge and foundry 
iron are being made covering periods of from two to six 
months forward. The possibility of increased Government 
maxima is still kept to the front, but consumers are not 
to be persuaded in all cases to assent to “* conditional ” 
contracts. Maximum prices prevail. There is a diver- 
gence of opinion as to how far Northamptonshire irons 
stand to participate in the stronger position. Buyers of 
Midland pig iron, and particularly Northampton brands, 
are not altogether convinced that there has been such a 
change in the price situation during the past three weeks 
as to make a sudden hardening which has appeared in 
Northampton quotations a reality. The hypothesis 
advanced by some sellers in reply to consumers’ expressed 
doubts is that the increased attention which is being 
paid to foundry and basic irons has now adjusted the 
late over-production of forge qualities and so restored 
a sound equilibrium. Sellers claim that they are 
now able to command business at the full Government 
maximum rates, and that the previous influences which 
have conspired to weaken the Northampton market 
during recent months have now been eliminated. Pro- 
ducers on their part declare that they are still able to 
arrange new supplies at rates well below the maximum, 
and that while there has been some improvement in the 
market position efforts to push prices up again incon- 
siderately fast will certainly prove unsuccessful. Maxi- 
mum prices of pig iron remain at: South Staffordshire 
common, 90s.; part-mine forge, 95s.; foundry, 97s. 6d.; 
all-mine forge, 115s.; foundry, 120s.; warm-air forge, 145s.; 
foundry, 155s.; special quality (Lord Dudley’s cylinder), 
167s. 6d.; cold-blast, 182s. 6d.; North Staffordshire, 
No. 4 forge, 95s.; foundry numbers, 97s. 6d.; basic, 
97s. 6d.; Northamptonshire, No. 4 forge, 87s. 6d.; No. 4 
foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 92s.; 
No. | foundry, 94s.; basic, 97s. 6d.; Derbyshire, No. 4 
forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 
94s. 6d.; No. 1 foundry, 95s. 6d.; basic, 97s. 6d. 


Basic Pig Iron Output. 


The conversion of Midland furnaces to the 
production of basic iron appears to be stimulating buying 
of pig iron. It has already had the effect of reducing the 
output of forge and foundry qualities, and, though there 
is no present fear of a shortage, some consumers deem it 
prudent to cover themselves in view of the probability that 
demands may be made for conversion of more furnaces. As 
a matter of fact, two furnaces in Derbyshire have just been 
added to the list. Little is heard about diverting Stafford- 
shire furnaces to basic production, owing to the comparative 
remoteness of the sources of raw material. The question 
of a revision of maximum Government pig iron prices 
in the Midlands, which appeared to have been definitely 
shelved, has been revived, and informally there is a strong 
feeling in favour of applying to the Ministry of Munitions 
with a view to a general rise in the various brands of 
5s. per ton. The substantial advance in the price of fuel 
has made itself felt, while there is increasing dissatis- 
faction at the wide disparity between the price of raw 
material selling at about 90s. per ton and puddled bars, 
which realise £12 10s. per ton. 


Scrap Prices. . 

Wrought iron scrap cannot be got in the quan 
tities required. It finds a ready sale up to £7 5s. per ton, 
The position with regard to steel melting scrap is easier. 
Business can be done within the maximum of £5 5s.. 
without carriage, oni 





Brass and Copper Scrap Supplies. 


Divergent interpretations are placed upon the 
order respecting the using up of scrap metal in the brass 
and copper trades. It was generally understood in the 
trade, that while scrap of munition quality was withheld 
from consumption for the civil trade, the prohibition was 
not intended to apply to the miscellaneous disused articles 
of brass collected up and down the country. The different 
departments of the Ministry of Munitions does not appear 
to be in agreement as to the construction to be placed on 
the order, and in the absence of definite guidance miscel- 
laneous scrap such as that described is being worked 
up for the ordinary trade, now that the usual supplies 
of raw material have been cut off. For the time being 
contracts for brass manufactures are on a somewhat 
smaller scale than formerly. Prices, too, have fallen 
markedly. The British Non-Ferrous Scrap Metal Mer- 
chants’ Association, whose headquarters are in Birming- 
ham, has passed a resolution protesting against the present 
method of controlling supplies of scrap copper, and has 
asked the Minister of Munitions to receive a deputation 
on the subject. The resolution states that the value of 
this commodity is governed by the price of Government- 
controlled electrolytic copper in fixed ratios for various 
grades, and without interference it flows freely to users as 
collected and graded. The present arrangement unduly 
delays supplies reaching consumers. The Association 
suggests that, as in other trades, the issue of a priority 
certificate in all cases would ensure the proper direction 
of supplies. 


Steel Export Licences. 


The Birmingham Chamber of Commerce 
announces that the committee set up at the request of 
the Admiralty, in July, 1915, for the examination of 
steel exports and the issue of certificates, is very busy. 
The work has been of a more onerous character than at 
the outset, owing to the prohibition of the export of steel 
containing chrome, cobalt, nickel, and vanadium, as well 
as tungsten and molybdenum. Since the establishment 
of the committee over 60,000 applications have been 
examined and certificates issued. 


Shipment of Non-ferrous Metals. 


Exporters are considerably embarrassed by the 
growing severity of the restrictions on business. Manu- 
factures containing copper are subject to a production 
licence in the discretion of the Ministry of Munitions, and 
when supplied they can only be exported on the issue of 
another licence by the War Trade Department. In 
connection with the restrictions on brass exports to 
Australia representations have been made to the Common- 
wealth authorities that American and Japanese trade 
should be treated in the same way as an act of justice to 
British producers, but nothing has come of it. The 
Commonwealth authorities are kept advised as to what 
goods are needed, and these can be sent out under licence 
of the Ministry of Munitions. 








LANCASHIRE. 
(From our own Correspondenis.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE condition of the iron and steel markets is 
much the same on the surface, but it is possible that some 
changes are preparing under the surface, and it is well to 
be on the look-out for their emergence. No doubt all the 
production of the furnaces and the mills is going into con- 
sumption at present, almost as soon as it is cool enough 
to handle ; but a very extraordinary increase in the output 
has taken place, and one does well to watch for the time 
when this will become apparent. The outlook now is 
complicated by speculation as to the moral effect of the 
Russian revolution and its influence on the Central 
Empires, and consequently upon the chances of an early 
peace ; but so far as the iron trade is concerned we are 
by no means agreed amongst ourselves as to the bearing 
of peace upon prices. I have a very strong and confident 
opinion on this point, but do not find that it is in accord- 
ance with the opinions of many other experts, whom I 
hold in considerable respect, and when doctors differ, 
&c.!| However much we may differ, it is most un- 
questionable that the times call for caution ; caution in 
buying and caution in selling. Let us have our hands 
free, at any rate, and be in a position to meet the changes 
which will surely come. 


Semi-steel, 


There is no relief in the situation as regards 
semi-steel, and at present one sees no prospect of relief. 
It is reported that the Americans have become a little 
less extravagant in their ideas of the value of blooms and 
billets on their side, but they would have to reduce prices, 
not by dollars, but by pounds per ton before they could 
ship again to this market, besides obtaining very much 
lower freights. It is doubtful, however, whether the 
reduction in steel prices will go very far for the present. 
American wire rods are held here for about £30 per ton, 
and it is said that some users on this side are prepared to 
pay as much as £29. 


Foundry Iron. 


It would seem that the expectation of some ease 
in the situation as regards Cleveland iron has not been 
disappointed. Consumers in the district seem satisfied 
with the tonnage allocated to them, and their main 
trouble now is to find sufficient trucks to deal with the 
deliveries. Beyond the allocations there appears to be 
a surplus for distribution elsewhere ; but my anticipation 
that none of this could be spared for Lancashire consumers 
is confirmed by the fact that shipping licences are being 
issued more freely. Both Italy and France are in need 
of more foundry iron, and of course it is our business to 
supply those countries to the best of our ability. Lanca- 
shire will therefore have to be contented with the crumbs 
that fall from the Midland table. There is still a fair 





supply of Derbyshire iron in the market, but merchants 
are not eager sellers, and can now generally obtain the 
full maximum allowed to them. I hear of some confusion 
existing in the minds of consumers as to the price of 
Derbyshire iron in Manchester, and it is perhaps as well 
to explain that the maximum generally mentioned, viz., 
97s. 6d., delivered here, is based on the price which the 
Government allows makers to charge. The merchant is 
entitled to charge 1} per cent. more, and as nearly all 
Derbyshire iron is in practice sold through merchants, 
perhaps it would be more convenient to quote the maximum 
as 98s. 8d., instead of 97s. 6d. It is only recently that 
the market has reached that maximum, but it is now 
becoming difficult for consumers to find a seller willing 
to take much less. As regards other kinds of foundry 
iron, there is only a small supply here. Staffordshire 
sellers can generally find a better market nearer home, 
but there is still some Staffordshire to be had here at 
98s. to 98s. 6d. delivered. Lincolnshire foundry iron is 
still off the market, and there is very little Northampton- 
shire to be bought here. Scotch iron sells in small lots 
at 126s. 6d. to 128s. delivered, plus 1} per cent. in some 
cases. 


Serap. 


The market for scrap of all sorts is certainly 
quieter than it was, but whether this means a fall in prices 
or not is uncertain. Dealers still complain that the 
supply is short, especially of wrought scrap and the best 
qualities of cast metal. With regard to wrought the 
market is still in a state of suspense as to whether any 
maximum is going to be fixed later on. Some rather 
extravagant prices have been paid up in the North, and 
these are thought to be a little dangerous and likely to 
draw down the ban of the authorities. Here the price 
is still only £6 10s., and with the present rates for finished 
iron this is quite a reasonable figure. In some cases, and 
for particularly good lots, a little more than £6 10s. has 
been paid, but so far as Lancashire is concerned there is 
no call for authoritative interference. If, however, the 
price were fixed at £6 10s. or £6 15s., all parties should 
be satisfied. Steel scrap is rather neglected at the 
moment. There is a good market for ordinary heavy 
melting scrap in South Wales; but it is a long way off, and 
cannot afford to pay the maximum of 105s. for scrap 
lying at a station in Lancashire. Dealers here are willing 
to sell at 102s., but they are not doing much. The position 
in cast scrap is unchanged. The supply of the best quality, 
obtained from spinning machinery, is not large, as there 
is only a small amount of scrapping now going on in the 
textile trades, and this class of metal is held for 105s. 
delivered. Loom scrap and other rather lower qualities 
are quoted at 100s. to 102s. 6d., and the ordinary sorts 
of good broken metal at 95s. to 97s. 6d. All these prices 
are quoted for delivery to buyer’s station. 


Barrow-tn-FurNEss, Thursday. 
Hematites. 


All through this district there is a very busy 
state of affairs to report in the hematite pig iron trade. 
Makers are holding very large orders for iron, heavier con- 
tracts than they can weil handle, but they are doing their 
best to give delivery, and the furnaces at work are being 
kept at high pressure in order to maintain a good output. 
The local consumption of iron is very heavy, particularly 
at Barrow and at Workington. Prices are unchanged, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d., 
and special brands are at 140s. per ton f.o.t. Warrants 
only represent a very small tonnage of metal, and there 
are no dealings at present. 


Iron Ore. 


The iron ore trade is actively employed in every 
part of the district, and whilst raisers are maintaining @ 
good output they are being pressed for still heavier 
deliveries of metal. Extensions are being made at some 
of the pits. For high-grade ores the demand is very 
heavy, Hodbarrow ores in particular being keenly sought 
after. The demand for foreign ores is steady. 


Steel. 

There is marked briskness in the steel trade. 
Makers are experiencing a very full demand for steel for 
purposes of war, and they are turning out heavy tonnages 
of semi-manufactured sorts for a variety of uses. Steel 
for shell making is in keen request, and billets for this use 
are at £12 per ton. The steel foundries are fully employed 
on a variety of work, light and heavy. The usual steel 
descriptions are quoted, but there is nothing being done 
in the way of business. Ship plates are in increasing 
demand. They are quoted at £11 10s. per. ton, with 
boiler plates at £12 10s. per ton. Heavy section rails are 
at £10 17s. 6d. to £11 10s., light rails £14 to £14 10s., and 
heavy tram rails are at £14 10s. per ton. 


Fuel. 

For coal there is a very full demand, and steam 
sorts are at 25s. to 27s. 6d. per ton, with house coal at 
27s. 6d. to 38s. per ton delivered. The demand for eoke 
is strong, with East Coast qualities at 33s. to 35s. 6d. per 
ton, and Lancashire cokes are at 3ls. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Restriction Question. 


MEN who actually work in the shops tell me that 
there is still a considerable amount of restriction of output 
going on quietly amongst men engaged in some depart-. 
ments of munition making. This is not, of course, done 
with the sanction of the trade union officials, but is the 
result of unwritten laws in certain shops. Those who will 
persist in such a course at a crucial time like the present 
are not only unpatriotic, but are dangerous to the best 
interests of the country. It is a pity they cannot be 
reached by some means or other. In one way, however, 
they are injuring themselves, so that if they can be brought 
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to see that phase of the question there may be hope of 
an improvement. What I mean is that in certain depart- 
ments of munition making where such restrictions do not 
prevent the regular turning out of a full day’s work by 
each man—not just so many and then stop—operations 
for day shifts can now cease in many cases at twelve noon 
on Saturdays until Monday mornings, thus affording the 
men & long week-end’s leisure. This is done without any 
interference with their wages, for the employees of whom 
1 am thinking can average £5 a week, and so well is their 
output developing under this no-restriction policy that 
the question of an entirely free Saturday is being dis- 
cussed—though it may not, for various reasons, be decided 
upon. It comes to this, that the limit of production has 
not yet been reached, even with the plent and machinery 
in operation, so that should a really supreme effort in 
shell making suddenly become necessary, that fact must 
be borne in mind. Gradually the evil of output restriction 
is being understood, and it is to be hoped that by the 
time peace comes there will be a complete understanding 
between Capital and Labour that it will be in the very 
best sense to the advantage of both sides that the fullest 
capacity within reason shall be obtained all day and 
every day from the plant and machinery installed in the 
various works. This will at once satisfy the aspirations 
of trades unionism on the wage question—because wages 
would be permanently high for those who cared to earn 
them—justify the great expenditure manufacturers are 
now making in the newest and most modern machinery, 
and enable us as a nation to enter vast new markets 
now opening their doors to us. Regarding Sunday 
labour—a subject to which 1 have referred from time to 
time in these letters—very much less of it is now being 
done, but its total elimination, under war conditions, at 
any rate, seems a long way off yet. However, as already 
shown, ® more whole-hearted abandonment of the restric- 
tion of output is the best solution of the problem. 


Fire-clay and Silica Bricks. 


The meeting at Leeds last week of the Refractory 
Materials Section of the Ceramic Society had a good 
Sheffield representation, because in this district an adequate 
supply of material for furnace lining has been for a long 
time one of the problems of steel makers. As Professor 
Kendall, of the Leeds University, pointed out, the three 
Ridings of Yorkshire appear to be more generously 
endowed in the matter of clays then any other equal area 
in the kingdom, and, so far as Sheffield is concerned, 
there are good silica mines at its very door. But in this, 
2s in other industries, what is required is a more determined 
development upon scientific lines. No better opportunity 
to get such a movement going could be imagined than the 
present, with its complete security from German com- 
petiton. Particular interest was felt by the Sheffield 
representatives in a paper on “‘ The Use of Zirconia as «. 
Refractory Material,’ and especially in a statement that 
in Germany a Siemens-Martin furnace hearth lined with 
this material had been worked at a high temperature 
continuously for eight months before renewal was neces- 
sery ; also that in a ferrous form it had been used in the 
pr oduction of armour-plate and armour-piercing projectile 
steel, lin. zirconia steel equalling 3in. armour-plate made 
of the best German steel. The use of this ore was suggested 
as one of the methods of development. A few days later 
I was present at a lecture at which the subject of refrac- 
tories was discussed, and a statement was made to the 
effect that a Siemens-Martin steel furnace in Sheffield, 
lined with silica brick, had become 2ft. longer than originally 
built, in consequence of the expansion of the silica. Such 
@ statement, however, can have no practical foundation. 
The greatest expansion in a 60-ton Siemens furnace here 
has been a matter of 6in., and this, I am assured, may be 
accepted as the limit. Any expansion beyond this could 
only occur in @ furnace proportionately larger, and there- 
fore impracticable, and, of course, in building allowance 
is made for the probable length of expansion. Speaking 
of furnaces, the installation of electric steel-melting fur- 
naces seems to be going ahead. Fully a score of firms here 
now have in operation the Greaves-Etchells, a special 
Sheffield type, and the latest installations include a 10-ton 
furnace, which I believe is the largest so far put down in 
Sheffield. Whether or not high-speed steel making will 
be attempted with so heavy a furnace I do not know, but 
it has been done with a three-ton size, though there 
appears to be a little prejudice harboured in the minds 
of those whose faith is firm in the old crucible practice. 
The popularity of electric furnaces certainly raises the 
question of how, by their use, the equivalent steel of the 
crucible carbon quality will in future be described, because 
simply to designate steel as electrically melted will convey 
little to the ordinary mind with regard to special qualities. 
There are still, by the way, crucible furnaces idle for want 
ofmen. When steel is wanted so badly, surely some means 
could be found for returning to the works men who are 
now with the colours. 


Exit the German. 


Soon after the war began Tue ENGINEER 
explained the position of the Yorkshire and Nottingham- 
shire properties of the Northern Union Mining Company, 
which ran to something like 14,000 acres, including 
options, leases, &c. The Northern Union had then on 
its board two directors of British nationality and an 
English secretary, but the moving spirit of the concern 
was the well-known Westphalian coal magnate, Hugo 
Stinnes, whose designs on British coalfields were very 
ambitious, and another director was Herr Kuepper, of 
Bochum: The authorised capital was half a million 
sterling in £1 shares, of which 13,000 were issued fully paid 
up to the vendors, and of the remainder only 2s. 11d. per 
share was called up. But Herr Stinnes’ proposals were 
upset by the war. It put an end abruptly to the sinking 
operations by the freezing process at the Harworth 
Collieries, for which elaborate plans had been drawn up. 
A year ago the Board of Trade ordered that the business 
be wound up under the Trading with the Enemy Amend- 
ment Act of that year, Sir W. B. Peat being appointed 
controller. At that time the directorate numbered three 
—all British. A short time ago the Board of Trade decided 
to dispose of the properties of the Northern Union Mining 
Company, and it is now understood thet they have passed 
into the hands of Barber, Walker and Co., the owners of 





a colliery at Bentley, near Doncaster. This change in the 
programme is warmly welcomed in the districts con- 
cerned, as well as in coal mining circles generally, for, 
according to what could be gathered at the time, it had 
been the intention of the original board to plant upon the 
Yorks-Notts border a mining village as typically German 
as if the whole thing had been transplanted from West- 
phalia. The staff already included a large proportion 
of Germans and Austrians. Now all that is changed. 
The new owners will not be found less enterprising, but 
on British lines and in British interests, with none of the 
ulterior motives that characterised the first proposals. 
It is thought quite likely that a shaft may be sunk at 
Blyth, and from this and other indications it would appear 
that the Worksop district—the key to the lovely 
“* Dukeries ’—will shortly see important industrial 
developments. At all events, the Stinnes blot has been 
expunged. 


Round the Works. 


It seems as if further important restrictions in 
general export business must be anticipated, though the 
exact extent to which these will influence overseas trade 
at the moment is not quite clear. The electro-plate 
industry will evidently be prominent amongst those to 
suffer. So far as the output of steel is concerned there is 
no anxiety on that score, but the production is virtually 
all required now for war material, though a good percent- 
age of it is going to our Allies. A certain margin of 
general export trade is also maintained, and, of course, 
every effort will be exerted to keep it up. New business 
appears to include steel for Rangoon, Calcutta, Genoa, and 
Toronto ; cutlery for Rio, La Libertad,and St. John’s ; 
files for Sydney, Calcutta, and Montevideo; saws for 
Gijon ; tools for Madrid, Bilbao, Lyttelton, Adelaide, and 
Petrograd ; electro-plate for Valparaiso, and hardware for 
Caleutta. The Army Ordnance Department is inquiring 
for 4000 stoking shovels, 5000 gas pliers, 6000 plated 
dessert and teaspoons, 200 garden’shears, and 1000 shoe- 
makers’ pincers. The Erith Corporation has placed an 
order here for a few tramear tires, but tramway material 
generally is not a very active branch just now. The 
latest list of War-oftice contracts placed locally includes 
large quantities of clasp and table knives, forks, razors, 
scissors, horseshoes and tools. 


Iron, Steel, and Coal. 


Common irons maintain a very firm market at 
full maximun rates. Regarding Derbyshire iron, | learn 
that after extensive alterations, which, by the way, are 
being continued, the re-constructed Renishaw Lron Com- 
pany has blown in one furnace. Others will follow when 
the improvements now in hand have been completed. 
The furnace just put into blast is to be engaged on basic 
iron—which is an innovation, Lincolnshire being the seat 
of basic iron production. This should bring a measure of 
relief to the very heavy demend for that class of iron, the 
market for which has been nominal for a long time now. 
From the hematite iron districts, too, comes news of 
extra furnaces being blown in, but still more are required 
adequately to meet the growing need for this quality of 
raw war material. The chief call is still for special and 
semi-special makes, though mixed Bessemer numbers 
are under a very heavy demand. Billets keep in about the 
same position. Consumers could do with a greatly 
increased output. All kinds of scrap are in urgent request, 
and the market is rising. Steam coals keep strong and 
active. Nuts are not quite so scarce, and slacks are 
moving off very freely. Shipments generally to neutrals 
are under tight restrictions, but a fair inquiry for forward 
business comes to hand, though nothing of any particular 
weight is being arranged. France and Italy are both 
taking fair quantities. House coals show little change, 
but almost all prices are scarcely better than nominal. 
Best South Yorkshire steam hards quote 17s. 9d. to 
18s. 3d.; best Derbyshire, 16s. 9d. to 17s. 3d.; second 
quality, 16s. 6d. to 16s. 9d.; steam cobbles, 16s. 6d. to 
17s.; and nuts, 16s. 6d. to 17s. 6d. per ton at pit. Coke 
is scarce and very firm. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Jron Trade. 


THE Cleveland iron trade presents few new 
features this week, little business of consequence having 
been put through. The quantities allotted this month 
to the different consumers have been on a very liberal 
scale, and are proving sufficient for current purposes. 
Some difficulty, however, is still being experienced in 
many instances in making the necessary deliveries, owing 
to the shortage of trucks and labour. Some further 
business has been put through for home account for 
delivery a few months ahead, subject to allocations 
being granted later, but for the most part consumers 
adopt a cautious attitude. There is a large inquiry for 
foundry iron from Italy, and this is likely to be accen- 
tuated with the steady advance to phenomenal figures 
of the price of American iron. Licences, however, are 
not being issued at present, and even if they were there 
is still the difficulty of getting adequate tonnage. The 
home maximum prices are unchanged at 87s. 6d. for 
No. 3, No. 4 foundry, and No. 4 forge, with a premium 
of 4s. for No. 1. For shipment to the Allies No. 3 
Cleveland, and the lower qualities, are quoted at 97s. 6d. 
and upwards, and No. | at 1028. 6d. 


Changes in Furnaces. 


Some changes in furnaces are reported this 
week. At Tudhoe an additional furnace has been 
started on basic iron ; at the Newport Ironworks, Middles- 
brough, an extra furnace has been put on to produce 
Cleveland pig, and Pease and Partners have transferred 
a furnace from hematite iron to the manufacture of 
Cleveland pig. This makes the total number of fur- 
naces in blast. on the North-East Coast 77, of which 33 
are making Cleveland pig, 31 are producing hematite, 
and 13 are manufacturing special kinds of iron. Thus 
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there are two furnaces more in operation than there 
were a month ago. 


Hematite Pig Iron. 


There is no sign of any slackening in the 
demand for hematite pig iron, and the works continue 
to be employed at their full capacity. Producers are 
met with an extraordinary demand for their iron on 
local as well as general home account. The sales are 
closely scrutinised by the Control Committee, and the 
best possible distribution of available supplies is taking 
place. Fairly good shipments are going to France, but 
new licences for Italy are not yet to hand. Small lots 
are being licensed for Russia. The home price of East 
Coast mixed numbers is unaltered at 122s. 6d. For 
export the price to France is around 137s. 6d., and to 
Italy 142s. 6d. 


Iron-making Materials. 


There is little new to report concerning the 
foreign ore trade. Coke is plentiful, and good medium 
furnace qualities are obtainable at about 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


Pronounced activity continues to characterise 
conditions in the manufactured iron and steel trades. 
Considerable orders continue to be received from the 
home Government and the Governments of the Allies. 
Ordinary work is not discussed, production of labour 
being wholly concentrated on official business. It is 
difficult. to say which departments of the steel trade are 
busiest, but amongst the most active are those for bars 
and plates. The activity in the finished iron trade 
shows no sign of diminishing. As the months have 
passed manufacturers in this branch of the trade have 
more and more engaged their attention upon the supply 
of material wanted by the Government. The whole of 
the augmented output of steel bars rolled from billets 
is being taken up for military purposes, and this condition 
of affairs is expected to continue for some time to come. 
In both trades ordinary export business is practically at 
a standstill, and prices purely nominal. The home 
maximum quotations are as follows :—Steel ship plates, 
£11 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s. 6d. The following are nominal 
quotations for export :—Common iron bars, £15; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £15; iron ship rivets, £17 to 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, jin. and 
upwards, £13 10s.; 5/,,in., £13 15s.; fin., £14; */,,in., £16 ; 
fin., £18 ; steel boiler plates, 20s. on the foregoing prices ; 
steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
joists, £11 2s. 6d.; steel strip, £17 ; steel hoops, £17 10s.; 
heavy sections of steel rails, £12; all less 24 per cent., 
except ship plates, angles and joists, packing iron and 
iron bars, 


The Coal Trade. 


The sole topic of conversation in the Northern 
coal trade this week has been the decision of the Controller 
of Shipping to modify the scheduled freights in the limita- 
tion scheme. This step has caused no surprise to those 
engaged in the coal export business, for it had become 
evident that the limitation freights had failed in their 
purpose. A special letter has been issued by the Board 
of Trade making it clear that the concession applies to 
neutral ships only, and that the scheduled rates and rules 
laid down for British, French, and Italian ships will be 
still adhered to, while the chartering of Allied ships will 
continue to be done through the local committees, and of 
neutral steamers through the Inter-Allied Chartering 
executive. This important concession must be taken to 
mean that the limitation scheme would not continue 
unless it were made more elastic. To retain the scheme, 
and the control of shipping which.it involves, it has 
wisely been decided to alter the rates as required from time 
to time. In a sense, therefore, merchants are now free 
to pay open rates for neutral steamers, subject to per- 
mission. There has, of course, not yet been much oppor- 
tunity for the new chartering regulations referred to 
above to have any effect on the coal or freight markets. 
For a little while there may even be some unsettledness 
and irregularity. Meanwhile the coal market is generally 
languid and lacking in business, being generally in favour 
of the buyers. With a licence and tonnage in hand con- 
cessions are possible. Producers, however, refuse to 
lower their quotations, which remain unaltered for the 
most part. Northumberland best steams are the steadiest 
feature, and remain at 30s., while Tyne prime steams are 
quoted from 27s. 6d. to 30s. Other qualities of steams 
are dull, except for a fairly vigorous demand for small 
steams for the home manufacturing trades. The Durham 
market is generally quiet and featureless. Apart from a 
fairly large home demand, and extensive Government 
requirements, little else is passing. Gas and coking fuels 
are plentiful and easy. In the bunker market prices are 
weak and nominal. The coke position is fairly steady, 
being supported by a brisk home trade demand. Quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 30s.; Blyth second steams, 21s. to 25s.,; Tyne 
prime steams, 27s. 6d. to 30s.; Tyne prime seconds, 20s. 
to 24s.; unscreened bunkers, 17s. to 18s.; households for 
home market, 21s.; for export, 30s.; Blyth best smalls, 
18s. to 19s.; Tyne prime smalls, 19s.; second smalls, 15s. 6d. 
to 16s. 6d. Durhams: Steam (locomotive), 27s. 6d. to 
30s.; best gas, 25s.; second gas, 17s. to 18s. 6d.; special 
Wear gas, 28s. to 29s.; smithies, 25s. to 27s. 6d.; ordinary 
bunkers, 16s. 6d. to 17s. 6d.; best bunkers, 18s. to 19s.; 
superiors, 22s. 6d. to 23s. 6d.; coking, unscreened, 17s. 6d. 
to 18s. 6d.; coking, smalls, 17s. to 17s. 6d.; gas coke, 32s. 
to 33s.; blast- furnace coke, 28s., at ovens fixed price ; ; 
foundry coke, 42s. 6d. 
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SCOTLAND. 
(From our own Correspondent.) 


Pig Iron. 


THERE is a strong demand for Scotch pig iron, 
and at the blast-furnaces there is continuous pressure, 
more especially for hematite, for consumption at local 
steel works. First qualities of ordinary brands are now 
difficult to secure, and with hematite all accounted for 
shipments are mostly confined to restricted consignments 
of No. 3 iron, which 1s realising very firm prices. 


Quotations. 


The prices of Seotch makers’ iron are still as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and Dalmel- 
lington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts 
and Carron at Leith, Nos. 1, 130s.; Nos, 3, 125s. per ton, 





Finished Iron and Steel. 


There has been practically nothing in the way of 
fresh development in the Scotch steel and iron trades, and 
any change which has taken place has been on the side 
of intensified activity. The pressure is increasing on 
every hand, while there is a rumour that even more 
restrictive legislation is in contemplation, though it is 
difficult to see where further restrictive measures could 
he applied. In the steel trade an increasing demand 
exists for steel on Government account, particularly shell 
bars and material for mercantile and standard boats, 
the construction of which is being pushed forward with 
all available speed. While there is very little material 
available for export consumption, prices are almost 
unaltered as follow :—Steel ship plates, £14 5s.; boiler 
plates, £15 5s.; and angles, £14 2s. 6d., all per ton, f.o.b. 
Glasgow. Black steel sheet makers have their hands 
full, and though outputs are large the mills are unable to 
satisfy the demand for the heavier gauges. The price still 
runs about £18 per ton for export. Galvanised material 
is unprocurable apart from war work. At the malleable 
ironworks the output of steel bars is steadily increasing 
to the curtailment of iron products. Exports of the latter 
are now very limited, and strong prices are obtained for 
the odd lots sold. ‘Crown’ quality iron bars are 
named about £15 and upwards per ton for export, and £17 
net for mild steel bars. Engineering firms everywhere 
are unusually active, and good progress is being made with 
the work on hand at the shipyards. 


Coal. 


No improvement can be reported in the position 
of the Seotch coal trade since last week. As regards the 
West of Scotland district the situation is fairly satisfactory 
under the circumstances. Prices are fairly well maintained. 
ll coals are quoted f.o.b. at Glasgow, 19s. to 22s.; splint, 
22s. to 3l1s.;  navigations, 30s.; steams, 18s. to 24s.; 
treble nuts, 24s.; doubles, 22s.; singles, 20s. per ton. 
The position in Fifeshire is not so encouraging. Prices 
are a trifle easier. Best screened navigations are quoted 
f.o.b. at Methil or Burntisland, 30s.; first-class steams, 
25s.; third-class steams, 20s. per ton. Business in the 
Lothians moves pretty much on a day-to-day basis, and 
here also the collieries report some broken time. Best 
steams, f.o.b. at Leith, 25s.; secondary qualities, 23s. 
per ton. The aggregate shipments from Scottish ports 
during the past week amounted to 121,914 tons, compared 
with 109,175 tons in the preceding week, and 176,325 tons 
in the corresponding week of last year. 





Organising Shipyard Labour. 


During the week Mr. Lynden Macassey, K.C., 
Director of Shipyard Labour under the Admiralty, met 
representatives of all the trade unions interested in 
work in Scottish shipyards. The meeting was held in 
the City Hall, Glasgow, and there was a general discussion 
of the whole question of organising shipbuilding and 
engineering labour. The meeting was similar to those 
already held on the North-East Coast of England. 








WALES AND. ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


Norxuinc much of particular importance concern- 
ing the coal trade has happened this week, though in the 
latter pert of last week something definite was officially 
issued as to the precise position of affairs regarding the 
freight limitation scheme. As the result of a meeting 
of the Central Executive Committee for the supply of coal 
to France and Italy, a letter from the Board of Trade was 
made public, in which the Shipping Controller made it 
plain that the freight part of the scheme was not abandoned 
a8 was generelly rumoured, and that there was no intention 
of reverting to the old system of unrestricted competition 
for tonnage. The letter stated that all chartering of 
neutral steamers would be under the control of the Inter- 
Allied Chartering Executive, which would determine 
what rates would have to be peid from time to time. The 
Inter-Allied Chartering Executive will not be limited by 
the printed schedule rates of freight, but will decide 
what rates have to be paid, according to the state of the 
market. The schedule will, however, remain the basis, 
and will be varied by the Inter-Allied Committee from 
time to time by percentages, higher or lower, according 
to the state of the market. The rates for Allied tonnage 
provided in the printed schedule of voyage rates, with the 
corresponding rates fixed for time charters, will continue 
in foree, and if they are departed from then the authori- 
ties will consider the question of requisitioning steamers. 
Immediately upon the above official statement being 
issued neutral tonnage was offered at rates far in advance 
of the schedule limits, and the only reply received was 





in the case of those from North French ports, that the 
Committee saw no reason to pay more than the limitation 
rates. 


Current Business. 


There was every indication of the coel market 
improving last week-end. Coalowners appeared to be in 
a much better position, and talked of rather higher prices, 
but this week the improvement has not been maintained 
in some directions, and, as a consequence, the demand for 
coals has not shown expansion. Admiralty coal collieries 
are kept working very well, as the result of Government 
requirements, and stocks are undergoing steady, if slow, 
reduction. The market idea as to the value of second 
Admiralties continues at 24s. to 25s., which prices are 
firm, but some colliery salesmen decline to entertain 
these figures, and in one or two cases quote up to 26s. 6d. 
Drys are steady, and the best qualities meet with a fair 
outlet to satisfy the Government needs, but there is 
very little inquiry for them so far as outside business 
is concerned, and values are placed at 23s. to 24s., with 
ordinary drys at 21s. to 23s. Monmouthshire coals are 
better, and the inquiry, though moderate, is good com- 
pared with what has been experienced during recent 
months. Best Black Veins are 24s. to 25s., Western 
Valleys 24s. to 24s. 6d., and best Eastern Valleys 23s. 6d. 
to 24s., while ordinary Eastern Valleys run from 21s. to 
23s., the latter figure being the minimum for good descrip- 
tions. Bituminous descriptions do not meet with a 
very ready demand, and are quiet, while small coals vary 
considerably. Best bunkers were at one time fairly 
steady at 15s. 6d. to 16s., but 15s. to 15s. 6d. better 
represent these coals, cargo sorts ranging from 7s. 6d. to 
14s. Patent fuel is 30s., and pitwood 75s. The supplies 
of the latter continue to be very limited. Several small 
purchases of home-grown timber are reported, but the 
difficulty met with is chiefly in arranging for the necessary 
labour to cut and transport the supplies. 





LATER. 

The coal market continues quiet from the point 
of view of new orders, but there is very little variation 
in values except that ordinary dry large are not so good 
and are not worth more than 20s. to 22s. A considerable 
quantity of dry coals has been going inland, but the demand 
from this quarter is easing down. Bituminous coals are 
dull, and colliery salesmen are relying mainly on the 
shipments of supplies on contract to keep them going. 
Monmouthshires are steady and small coals are without 
change. The report is current that before long changes 
will be seen with regard to the conditions upon which 
neutral business will be permitted. It is stated that a 
minimum price is to be fixed for large coals and that the 
figure is to be 30s. Coalowners have for some time urged 
that as a maximum of 30s. was fixed for large coals for 
supplies for France and Italy, and owners accepted that 
figure when the market was considerably higher, it is 
only fair that a minimum should be fixed, especially as 
their working costs have increased so much. Nothing 
official on the matter has so far been disclosed, but while 
it is improbable that the authorities would agree to a 
minimum so far as the Allies are concerned it is not 
unlikely that a concession in this direction would be made 
so far as fresh neutral business is concerned, although 
as things are now it would not mean very much for the 
coalowners. Another question which has been discussed 
by local coalowners relates to the transfer of orders from 
other districts to South Wales. Recently exporters in 
other districts have been granted licences to enable them 
to ship South Wales coals, and the point raised is as to 
whether the permission given applies only to existing 
licences which expire at the end of this month or to fresh 
authorisations for next quarter. 
see why the transfer of orders from other districts to South 
Wales should be permitted, when they themselves have 
@ great accumulation of business which they cannot 
execute because of the lack of tonnage. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 23s. to 24s.; ordinary drys, 21s. 
to 23s.; best bunker smalls, 15s. to 16s.; best ordinaries, 
14s. to 15s.; cargo smalls, 12s. to 14s.; inferiors, 7s. 6d. to 
12s.; best Monmouthshire Black Vein large, 24s. to 25s.; 
ordinary Western Valleys, 24s. to 24s. 6d.; best Eastern 
Valleys, 23s. 6d. to 24s.; seconds Eastern Valleys, 21s. to 
23s. Bituminous coal: Best households, 25s. 6d. to 
26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 23s. to 24 smalls, 18s. to 20s.; No. 2 
Rhondda large, 21s. to 22s.; through, 18s. to 18s. 6d.; 
smalls, 12s. to 14s.; patent fuel, 28s. to 30s. Coke: 
Special foundry, 60s. to 62s. 6d.; good foundry, 55s. to 
60s.; furnace, 50s. to 55s. Pitwood, ex ship, 75s. 





Ss. 





Newport. 


The market in Monmouthshires has recently 
taken on 2 brighter tone, though there is room for con- 
siderable improvement yet. It is, however, very steady, 
as collieries have not so much free coal to offer. Values 
of leading qualities range from 24s. to 25s., with best 
smells 13s. to’ 14s. Steam coal: Best Newport Black 
Vein large, 24s. to 25s.; Western Valleys, 24s. to 24s. tid.; 








best Eastern Valleys, 23s. 6d. to 24s.; other sorts, 21s. to 
23s.; best smalls, 13s. to 14s.; seconds, Ils. to 13s; 
Bituminous coals: Best house, 25s. 6d. to 26s. 6d.. 
seconds, 24s. 6d. to 25s. 6d.; patent fuel, 28s. to 30s. 
Pitwood, ex ship, 75s. 





Swansea, 


The anthracite market has shown no recovery 
from the depression recently experienced. Many collieries 
are losing two to three days’ work a week, and with so 
little business being done the tone is easy, and quotations 
exist little more than in name. Approximate prices :— 
Anthracite: Best malting large, 26s. to 28s.; second 
malting large, 22s. to 25s.; Big Vein large, 20s. to 22s.; 
Red Vein large, 19s. to 21s.; machine-made cobbles, 33s. 
to 35s.; French nuts, 33s. to 35s.; stove nuts, 33s. to 35s.; 
beans, 26s. to 28s.; machine-made large peas, 20s. to 22s.; 
rubbly culm, 9s, to 9s, 6d,; duff, 6s. to 7s, Steam coal : 








Local exporters cannot’ 








Best large, 23s. to 25s.; seconds, 22s. to 23s.; bunkers, 
18s. to 20s.; smalls, 10s. to 15s. Bituminous coal : 
No. 3 Rhondda large, 27s. to 29s.; through and through, 
22s. 6d. to 24s. 6d.; smalls, 18s. to 20s. Patent fuel, 
28s. to 30s. 


Tin-plates, &c. 


There is practically no change in the iron and 
steel trades in this district, all undertakings being fully 
engaged primarily on work for munitions. It is reported 
that the representatives of employers and employed have 
come to arrangements by which 1200 to 1400 men will 
be released from the tin-plate works, so that iron and steel 
and spelter works will be substantially helped from the 
labour point of view. The production at the tin-plate 
works continues to show diminution, the shortage of raw 
material being chiefly accountable. There is a better 
demand for tin-plates. Prices for tin-plates for Class A 
and B certificates are still very largely nominal at 27s. 6d. 
per box of LC. 14 x 20 x 112 sheets, with wasters at 
about 25s. 6d. on the same basis. Quotations: Block 
tin, £213 15s. per ton, cash ; £213 per ton three months ; 
copper, £136 per ton, cash; £135 10s. per ton, three 
months. Lead: Spanish, £30 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

PuysicaL Society or Lonpon.—Imperial College of Science 
Imperial Institute-road, South Kensington, S.W. The Third 
Guthrie Lecture will be delivered by Professor P. Langevin. 
The lecture, which will be delivered in English, is entitled 
‘** Molecular Orientation.”’ 5 p.m. 

SATURDAY, MARCH 24ra. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Annual meeting. 
Paper by Mr. Harry Brearley on ‘* The Testing of Steel.” 
6.30 p.m, 

TUESDAY, MARCH 27ru. 

ENGINEERS’ CLUB, MANCHESTER.—Annual meeting. 

THE INSTITUTION OF CivIL ENGINEERS.—Great George-street, 
Westminster, S.W.1. Lecture on ** The Decimal System of 
Coinage, Weights, and Measures,” by Mr. Harry Allcock. 
5.30 p.m, 


6 p.m. 


WEDNESDAY anno THURSDAY, MARCH 2817 anp 29ru. 


InsTITUTION OF Naval ARcuHITECTs.—Hall of the Royal 
Society of Arts, John-street, Adelphi, W.C. Annual meetings. 
Times :—28th: Morning, 11; afternoon, 3; evening 7.30, 
29th : Morning, 11 ; afternoon, 3. 


THURSDAY, MARCH 29x. 


Roya InstiruTion oF GREAT Britarn.—Albemarle-street, 
Piceadilly, W.1. Lecture I1.: ‘* Modern Improvements in 
Telegraphy and Telephony: Telephony,’ by Professor J. A. 
Fleming, M.A. 3 p.m. 

THe AERONAUTICAL INSTITUTE OF GREAT Briratn.—The 
Central Hall, Westminster, S.W. Paper on ** The Necessity for 
New and Special Treatment of Metals Employed in Aircraft 
Construction.” 8 p.m. 


FRIDAY, MARCH 30ra. 


Royat InstituTION OF GREAT Britarn.—A!bemarle-street, 
Piccadilly, W.1. ** Recent Developments of Molecular Physies,’’ 
by Professor J. H. Jeans. 5.30 p.m. 


MONDAY, APRIL 2np. 


Roya Institution OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W.1. General meeting. 5 p.m. 








THE HARDNESS OF METALS. 


(1) Str Roperr A. Haprievp, D.Se., D.Met., F.R.S., Vice- 
president, has placed in the hands of the Institution of Mechani- 
eal Engineers the sum of £200, which with any income therefrom 
may be awarded at the discretion of the Council of the Insti- 
tution as a prize or as prizes, for the description of a new and 
accurate method of determining the hardness of metals, especially 
of metals of a high degree of hardness, 

(2) The ordinary tests of hardness, such as are described in the 
Report of the Hardness Tests Research Committee—** Pro- 
ceedings *’ of the Institution of Mechanical Engineers, 1916, 
pages 677 to 778—which should be consulted by competitors, 
fail to some txtent when the hardness of the material exceeds 
about 600 to 800 Brinell. What is desired is the description of 
a research for or an investigation of some method of accurately 
determining hardness, suitable for application in metallurgical 
work in cases in which present methods partially fail. 

(3) The award or awards will be made by the Council of the 
Institution of Mechanical Engineers, whose decision will be in 
all cases final. 

(4) The Council will consider annually all communications 
received, and may then award a prize or prizes. But in January, 
1922, the offer of prizes will be withdrawn, and any unexpended 
balance of the prize fund will be diverted to any other purposes 
to be determined at the discretion of the Council. 


(5) The Council may award the whole or any part of the sum 
available at any time if a communication is received which, in 
their opinion, is of sufficient originality and importance, and 
satisfies the object aimed at; or they may from time to time 
award portions of the fund, not exceeding in all £75 in any one 
year, for communications which do not completely solve the 
problem, but which appear to advance the knowledge of methods 
of testing hardness. The Institution will probably be willing, 
and reserve the right, to publish in its Journal any communica- 
tions for which a prize is awarded. 

(6) A communication should be accompanied by scaled raw- 
ings of any new apparatus described, or by a model or an example 
of the apparatus itself. If the communication describes a new 
invention, likely to be of commercial value, it is desirable that 
provisional protection should have been obtained before it is 
submitted for consideration. : 

(7) Communications should be addressed to the Secretary, 
the Institution of Mechanical Engineers, 11, Great George- 
street, Westminster, London, S.W.1, and marked ** Method of 
Determining Hardness,”’ and should reach him at least one month 
before the Ist January in any year. 








Conrracts.— The Mirrlees-Watson Company, Limited 
Glasgow, has recently received orders for 69 sets of condensers, 
practically all for war service work, aggregating approximately 
1,400,000 Ib, steam duty per hour. 
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EDUCATIONAL FACILITIES FOR BRITISH 
PRISONERS OF WAR. 

AT a representative and largely attended conference 
of Examining Bodies in Great Britain, held on Thursday, 
15th March, at the Board of Education, under the presi- 
dency of Mr. A. T. Davies, C.B., Chairman of the British 
Prisoners of War Book Scheme (Educational), it was 
unanimously decided, on the motion of Sir Edward Busk 
(University of London), to approve certain proposals 
for the encouragement and recognition of the studies 
pursued by prisoners during their internment. Steps are 
being taken to give effect to these proposals, and various 
Examining Bodies (including most of the universities) 
have already intimated their willingness to recognise 
work done and examinations passed in the camps, and 
to extend to the men, on their return, facilities for sitting 
for examinations under conditions which will take account 
both of their special circumstances and their needs. 
A message was read from the President of the Board of 
Education, in which Mr. Fisher expressed sympathy with 
the objects of the conference and his belief that the result 
of its efforts would prove a great encouragement to the 
men to use wisely and well the time of their captivity and, 
further, would be of material assistance to them on their 
return to this country. It is intended that the decision 
arrived at shall be communicated, as soon as possible, 
as “a message of encouragement and hope” to the 
various internment camps in enemy and neutral countries. 
Meantime it was suggested that friends and relatives of 
student prisoners might do them a service if, when writing 
to them, they would draw their attention to the steps 
in this connection which are being taken on their behalf. 








THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS’ BUILDING. 

THE Office of Works will shortly be taking over the 
building of the Institution of Electricel Engineers on 
Victoria Embankment, for the purpose of housing a 
Government Department, and other arrangements will 
have to be made with regard to the future meetings of the 
institution. We understand that it is the intention to 
lay a new flooring to the lecture theatre in order to bring 
the whole on the level of the entrance doors. This is the 
third building of the kind that the Government has taken 
full or partial possession of. Within a very few weeks of 
the beginning of the war the Institution of Mechanicel 
Engineers’ building in Storey’s Gate was first taken 
over in part, and very soon completely, while later on 
certain portions of the new building of the Institution of 
Civil Engineers were made use of. The lecture theatre 
of the latter, however, is still available, and it is possible 
that arrangements will be made by the Institution of 
Electrical Engineers to hold its meetings there, as is done 
by the Institution of Mechanical Engineers. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


Officer for the Week.—Platoon Commander C. E. Campbell. 

Next for Duty.—Platoon Commander Watkins. 

Monday, March 26th.—Technical for Platoon No. 9 at Regency- 
street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Recruits’ Drill, 6.30 to 8. 

Wednesday, March 28th.—Instructional Class, 
Drill, Platoon No. 2. 

Thursday, March 29th.—Platoon Drill, Platoon Nos. 
Ambulance Class by M.O., 6.30. Signalling Class. 

Friday, March 30th.—Technical for Platoon No. 10, Regency- 
street. Squad and Platoon Drill, No. 9. Reeruits’ Drill, 6.30 to 
8.30. 

Saturday, March 3\st.- 
for Drill in Hyde Park. 

Sunday, April 1st.—Special Work at Bombing School. Parade 
Clapham Common Station (City and S.L. Tube Railway), 
9.45a.m. Uniform, haversacks, water bottles. Mid-day rations 
to be earried. As this work is very important, the Commandant 
would like to see much larger parades. 

Easter Training.—Will be at Esher. Special technical 
instruction will be given for the first hour to all Platoons on 
their respective drill nights, in order to prepare them for the 
course which has been arranged. 

Musketry.—F or all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. 


8.15. Platoon 


5 and 6, 


Commandants’ Parade, 2.45. Uniform, 


By order, 
MacLeop YEARSLEY, 
Captain and Adjutant. 


March 22nd, 1917. 








ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—The first annual general meeting of the Hartlepool section 
of the Association of Engineering and Shipbuilding Draughts- 
men (Teesside and Hartlepool District) was held in the Technical 
College, West Hartlepool, on Saturday, March 10th. Draughts- 
men from all the engineering and shipbuilding firms in the 
district were present. Speeches were delivered, in the course 
of which it was contended that until recently draughtsmen 
had not been recognised in a manner suitable to a profession 
of highly and technically trained men. The speakers remarked 
that semi-skilled and even unskilled men to-day were receiving 
much better remuneration than draughtsmen, who, in order 
to be proficient, must have years of training. Some employers 
were realising this, and it was worthy of note that the President 
of the Engineering Section of the British Association some time 
ago asserted that too frequently the drawing-oftice staff was 
very much underpaid, and that, in cases where a saving had 
been atte mpted by curtailing drawing-office expenses, a very 
marked deterioration had been noted in the ultimate efficienc y 
of the works concerned. If, instead of reducing expenses in 
such a manner, members of the staff were allowed greater 
privileges for personal observation of actual work in progress, 
end a little more appreciation shown, then beneficial results 
would most certainly accrue. It was further intimated that 
the aim of the Associat’on was to raise the social and intellectual 
standing of the profession, and incidentally give employers 
more highly-trained men, a point which hitherto had been much 
neglected in this country. It was announced that the member- 
ship of the Association is now 6000, and wag rapidly increasing, 
branches having been established in practically every district 
in Great Britain and Ireland. A resolution was put to the 
meeting, and carried unanimously, that the Government be 
urged to amend the Munitions of War Act, inasmuch as it 
affects the leaving certificates of draughtsmen. The Act, it 
was contended, affects this profession much more than any 
other, and is absolutely detrimental to the national interests, 





“DELTA” AS A TRADE NAME. 


A MOTION in behalf of the Delta Metal Company (Limited), of 
London and Birmingham, against Carl Meier-Mattes and Ulrich 
Bretscher, trading as C. Meier-Mattes and Co., manufacturers’ 
agents, of London, came before Mr. Justice Sargant in the 
Chancery Division on March 9th. The plaintiffs asked for an 
injunction ** 


to lead to the belief that they were the agents for, or otherwise 
connected with, or conducting the business of, the plaintiffs, 
whether by misstating the name of any foreign company for 
whom they act, or otherwise.”’ 

Mr. Sebastian, who appeared for the plaintiffs, said that the 
parties had agreed to make an end of the matter, and to take an 
order on terms arranged. The plaintiffs were a company who 
carried on an extensive business in metal goods in this country 
and abroad. The name * Delta 
trade-mark for a long time, and their goods were known as 
* Delta ” goods. There was a company incorporated in Switzer 
land which a year or two ago changed its name from ** Schrauben 
fabrik Solothurn A.G.”’ into ‘* Delta Co. Schweizerische Prazi 
sionsschrauben-fabrik und Facondreherei."” The fact came to 
the plaintiffs’ notice last year through the defendants issuing an 
announcement that they were the agents for the Swiss ** Delta” 
company. 


The plaintiffs had brought the action in order to restrain the | 


defendants from using anything but the full name of the Swiss 
company, and upon that basis terms had been agreed. The 
plaintiffs had evidence that mistakes had been made, owing to 
the similarity of names, even by Government Departments. 
The defendants also agreed to deliver up documents bearing the 
name the plaintiffs objected to, or bearing anything otherwise 
than the full name of the company. 

Mr. Baker, who appeared for the defendants, said that they 
acted in good faith throughout, and they consented to judgment 
because they had no desire or interest in representing that they 
were in any way connected with the plaintiffs. 

His Lordship directed the consent order to be made on the 
terms arranged. 








THE HEAT TREATMENT OF LARGE FORGINGS.* 


By Sir WILLIAM BEARDMORE., Bart., of Glasgow, Member. 


In the heat treatment of large forgings there are no metal- 
lurgical principles involved which do not apply with equal force 
to the heat treatment of small forgings, such differences as 
exist being entirely due to the limitations which large forgings 
impose on the practical conditions under which the heat treat - 
ment is carried out. For every class of forging it is desired that 
the material from which it is made should give the mechanica! 
tests required by a suitable choice of composition, but, in 
addition, it is most necessary that the material should be in 
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such a physical condition that brittleness and the chance of 
sudden failure should be reduced to an absolute minimum. 


In carbon-steel forgings produced to meet a definite mechanical | 
test specification, this is equivalent to saying that the steel | 


must possess the least crystalline growth or the smallest grain 


size, and the object of ali heat treatment is to confer this con- | ‘ - 4 
steel works. It is | that might exist down the centre line. 


dition on the forging before it leaves the 
well known that, at any chosen temperature, the time the 
material is kept at its heat and the time taken to cool down to 
normal temperature again have an all-important influence on 


Fic.2 


to restrain the defendants, their servants and agents | 
from in any manner representing or acting so as to be calculated | 


| the 


* had been registered as their | 


‘ hours and cooled in 


results in large crystal grains at the centre of the mass, and to 


| avoid this recourse has to be made to oil-quenching to hasten the 


cooling down, and so to diminish the size of the grain, while 


| a subsequent reheating is generally necessary to remove the 


hardness introduced by the quenching operation. With smal] 
forgings a simple annealing will put the material into the 
condition which will give satisfactory and safe results, but for 
large forgings some form of heat treatment is very necessary to 
get the best results. 

It is a fact which is not sufficiently realised by engineers that 
in plain carbon-steel the effect of oil quenching is not uniform 
over the cross section, but diminishes the farther one goes from 
outside surface. With very large forgings, therefore, a 
stage is reached at which, owing to the size of the forging, the 
quenching effect at the centre is so small that it is insufficient 
to confer any benefit on the material, and it becomes impossible 
to guarantee the uniform results which are wanted. That this 
effect is a real one can be seen from the following results of 
tests on a large oil-treated shaft. This shaft was I8in. diameter, 
and of the following percentage composition ; 
> 


Cc, Mn. Si. : 
0.037 


Ss. 
0.16. .. O85 «. O.40 0.048 
It was heated in 820 deg. Cent. (1505 deg. Fah.), kept two 
oil. Tests were taken from the outside 
and gave results as shown in the following 


skin and centre, 


table : 


Reduction 
of area. 


Elongation 
on Zin. 


Ultimate 
stress. 


Elastic 
limit. 


Per cent. 


Tons per sy. in. 
i753 53.1 


Outside. 7 


Tons per sq. in. 
33.1 


Per cent. 
27.0 


Centre 15.0 29.0 46.0 


The tests taken from the centre of the shaft havé a lower 
tonnage than those from the outside, due to the fact that the 
quenching is not so effective. With a higher carbon steel it 
can be understood that the difference will be greater. 

The effect of work is very important, and there is an intimate 
relation under practical conditions between the grain condition 
of a forging and the amount of work which has been put on it 
during forging. For the very best results, the ratio of the cross 
section of the ingot and the largest cross-section of the forging 
should have a minimum value, which it is advisable should not 
be less than three. Preferably it should be as great as possible, 
but it cannot always be adhered to, since for large sizes it is 
limited by the maximum size of ingot with which the presses 
can deal, and sometimes by the shape of the forging itself. 
For an ingot 83in. in diameter the maximum size of forging 
should not exceed 48in. for the best practice, and, from a steel 
maker's point of view, until the demand warrants the outlay 
of plant for dealing with still larger ingots, larger forgings than 
this should be built up rather than manufactured in one piece . 
In this connection the cause of commercial efficiency would be 
better served if engineers, in bringing out new designs in heavy 


| steel construction, would consult the metallurgist and the steel 
| manufacturer as to the best method of using their combined 
| knowledge in the design and production of special requirements. 


Though not strictly a forging, the following example illustrates 
very well what has been said above regarding the heat treatment 
of heavy forgings. The order specified steel dises, 55in. diameter 
and llin. thick, with a mechanical test of : 





leneth 
aiameter 


Yield-point. Ultimate stress. Elongation (on ratio 10). 


Tons per sq. in 


vo 


Tons per sq. in. Per cent. 
23 20 


They were required to revolve at a high speed, and for magnetic 
reasons it was necessary to use a carbon-steel. The ingots were 


| forged and then rolled to size from material of the following 


composition :— 
Cc. Si. Mn. Ss. 
0.53/0.54 0.18 .. 0.50 0.029 
and were given a heat treatment after this operation, which 
oe of :- 
) Heating to 780 deg. Cent. (1436 deg. Fah.) for two hours 
and cooling i in oil. 
(2) Heating to 5! 50 deg. Cent, (1022 
and cooling in air. 
Tests were taken from the cent re of the slab- 


r. 
0.040 


2 deg. Fah.) for four hours 


mid-way between 


the two surfaces—and they gave the following results : 


Elongation 
length 
diame ter” 


Reduction 
of area. 


Ultimate 
stress. 


Yield- 


point. | (on ratio - 10). 


Tons per | Per e ent. Per cent. 
Sq. in. } 
42.3 | 14.0 39.3 


Tons per 
sq. in. 
23.6 


Cross 

test 

This was the best that could be obtained, and was below the 
specified tests. There were two reasons for this—the carbon 
was too low and the thickness of the slabs was too great to allow 
the oil-quenching taking sufficient effect to attain the high 
tonnage required. Another ingot was therefore cast from a 
higher carbon material giving : 
C. Si Mn. Ss. rs 

0.62'0.63 0.70 6.023 0.024 
and it was forged and rolled to 5}in. thick to the size given in 
Fig. 1. In this way it was sought to avoid any unsoundness 
At the same time the 
test specification was amended so that the elongation required 
length 10 


0 


was 22 per cent. on 2in, instead of 20 on a ratio 
diameter 


Large Rotor-spindle 
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the grain size, and it is for this reason that in large forgings all 
the difficulties of heat treatment are magnified, and, in the 


author’s opinion, a limit is ultimately reached in the size of the | 
forging beyond which a plain carbon-steel cannot be used with 


safety, and the use of an alloy steel becomes imperative. 
The slowness with which he “avy masses of steel cool dowa 


* Institution of Mechanical Engineers. 


The plate was heat-treated as follows?:- 
(1) Heated to 900 deg. Cent. (1652 deg. Fah.), kept one hour 
and cooled in oil. 
(2) Heated to 760 deg. Cent, (1400 deg. Fah.), kept 1 hour 
and cooled in oil. 
(3) Heated to 640 deg. Cent. (1184 deg. Fah.), kept eight 
hours, and cooled in air, 
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and the following tests refer to the corresponding letter in 
Fig. 1 :— 








ean oe 
Fig. Yield- | Ultimate | Elongation Reduction 
1 “ 


point. | stress. on 2in. of area. Fracture. 
Tons per — Tons per Per Per 
sq. in, sq.in. | cent. cent. 
A 28.1 46.2 | 28.0 62.4 Silky fibrous. 
B 27.9 466.0 | 27.0 44.4 10°, fibrous. 
90°, fine gran. 
Cc 27:2 46.6 25.0 $7.2 40° fibrous 
60° fine gran 
D 26.4 16.0 | 26.0 42.0 30°, fibrous. 
70°, tine gran. 
ke 26.8 46.2 27.0 44.4 50°, fibrous. 


50% fine gran. 


These results are satisfactory according to the test specifica- 
tion, and show the improvement effected by slight changes in 
the method of manufacture, The improvement due to rolling 
to a smaller thickness alone was also seen when first material 
containing 0.53 to 0.54 per cent. carbon was rolled down from 
llin, to 5}in., and then re-treated in the same manner, for it 
gave the following tests :- 








| Yield- Ultimate Elongation ee 

| point. | stress. _ | (ratio length 10). Remarks. 

Tons per Tons per Per cent. Inches 

| sq.in. sq. in. thick. 
Length ie | | 44.9 15.8 54 
Cross. 005 26.7 44.2 16.5 a 
STOR ._ so): Base 42.3 14.0 11 


This result could have been still further improved by decreas- 
ing the thickness to 3in., but it shows how important the effect 
of work is on carbon-steels, and how it may make just that 
difference between success and failure. 

For high-tensile material—that is, material over 40 tons 
strength—-where the factor of safety is limited owing to the 
special conditions under which the material has to be employed, 
it will generally be safer to use an alloy steel, since for the same 
tonnage a very much tougher material can be developed. But 
for material whose tensile strength is below this figure there is 
not the same necessity, and excellent results can be obtained 
from oil-treated low-carbon steel. 

Fig. 2 indicates the outline of a large rotor spindle, which 
was made to the following test specification : 

Yield-point 
Ultimate stress 


20 tons per sq. in 
; $6 os 
Elongation on 2in. 


ao? «a5 ate 24 per cent. 

and it will be seen from the drawing that the largest dia- 
meter was 3ft. 8}in., and the minimum diameter only 11}in., 
so that if such an ingot were used as wouid give the requisite 
amount of work for the largest section, the amount of time and 
money spent in forging down this ingot to llin. would be out 
of all proportion ; and so in this case, as in many other cases, the 
best metallurgical conditions are incompatible with the best 
commercial conditions, and a compromise has to be effected. 
An ingot 60in. in diameter was used of the following composi - 
tion : 

C. Mn. Si. s. ie 
0.38 .. 0.07) .. O21 .. 0.029 .. 0.0% 

In the heat treatment of this job, and of jobs having 
similar shapes, when the forging is put into the furnace the time 
taken to heat up the heavy centre section is much longer 
than the time taken to heat up the end sections. For instance, 
the end-pieces of lin. diameter could be heated up in about 
four hours, while the centre would take about 20 hours to 
reach the same heat, so that before the forging would be 
uniform the end pieces would have been at their heat for 
16 hours, and would have grown such a erystalline grain in con- 
sequence that any good effect of the oil treatment would have 
been annulled. ‘To avoid this the ends were covered with 
asbestos sheets, leaving only the centre exposed when the 
forging was charged into the furnace, and this sheeting was 
removed after 154 hours in the furnace, so that the forging 
attained its heat uniformly as a whole, and the crystal grain in 
consequence was uniform throughout. 

The test results obtained were very good, and are given below. 
A refer to length tests taken one from each end of the forging, 
B to tests taken circumferentially from a ring taken from the 
centre part after treatment, and C to tests taken radially from 
the same ring. In both B and C tests two tests were taken 
from opposite diameters :— 


Fig. 2. YVield-point. Ultimate stress. | Elongation (on 2in.). 
Tons per sq. in. Tons per sq. in. Per cent. 
4 22.6 38.8 27 
\ 22.8 39.2 27 
LB ‘ 2.8 39.2 ae) 
“os b2 .4 38.8 28 
( / 22.4 38.8 30 
( 22.4 35.8 24 


The treatment which was given to this rotor was : 

(1) Heated to 800 deg. Cent. (1472 deg. Fah.) for two hours, 
and cooled in oil. The centre part attained its heat 
in 19 hours 30 minutes, and the ends were uncovered 
after 15 hours 30 minutes, so that they attained their 
heat simultaneously with the centre part. 

(2) Heated to 550 deg. Cent. (1022 deg. Fah.) in 11 hours 
30 minutes, and kept at heat for two hours. 

A very troublesome feature of large forgings which have been 
heat-treated is the distortion which takes place, due to internal 
stresses probably set up by the operation of quenching. On 
machining the forging, and especially on removing the outside 
surface, these stresses are partly relieved, and the forging 
distorts and takes up a new shape under the influence of the 
forces still left in the material, so that it loses straightness and 
generally adds very largely to the time occupied in machining. 
It is advisable on this account to rough-machine the forging 
after treatment, and then to re-anneal it before the final treat- 
ment is done. Allowance for this re-annealing can be made on 
the first testing, and where the final machining is intricate and 
accurate it will be found to well repay the cost, since trouble in 
the machine shops due to distortion will be reduced to a minimum. 








Durtnc the last session of the New South Wales 
Parliament a Bill was passed authorising the installation 
of @ system to provide for the handling of wheat in bulk. 
The State Government invited tenders from Australian 
contractors, which were to be received by 12th February, 
for the complete erection and installation, including all 
machinery, of a bulk-handling system, comprising one 
terminal elevator at Sydney with a capacity of 
3,000,000 bushels, one at Newcastle with a capacity of 
800,000 bushels, and country elevators at selected stations 
having a total capacity of not less than 12,000,000 bushels. 





BRITISH PATENT SPECIFICATIONS. 


When an t tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-building hancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


103,910 (5703 of 1916). April 19th, 1916.—-WatER INJsEcTION 
Apparatus, William Samuel, Fronwerdd, Cwmllynfell, 
Swansea Valley, South Wales, and another: 

This is an apparatus for injecting a small charge of water 
into the cylinders of internal combustion engines immediately 
after the fuel explosion takes place. It consists of a water 
receiver A, the lower end of which is secured to the engine 
cylinder, while the upper end is provided with a valve seating I, 
and is connected to a source of water supply. Within the 
cylinder is a piston D, to an extension or rod of which the valve 
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F is secured. Formed in the cylinder walls are ports or passages 

MN, one or more of which are normally closed by the piston, 

and the others are above the piston, the upper and lower 

ports being suitably connected, as shown. A spring Q is employed 
to maintain the piston in its lower position, and this spring is 
overcome by the pressure of the explosions of the fuel charge. 

This causes the piston to move upwards, closing the water inlet. 

and uncovering the lower cylinder ports, whereupon a small 

quantity of water is injected into the working cylinder of the 

engine.— February 15th, 1917. 

104,104 (8795 of 1916). June 22nd, 1916.—GovERNor, W. H. 
Dorman and Co., Ltd., Foregate-street, Stafford, and 
another. 

This is a governor of the type in which the engine throttle 
is connected to a suction member controlled by the suction of 
the engine, and counter controlled by a centrifugal governing 
device, which either renders the suction of the engine ineffectual 
or reverses its operation. B is the throttle in the casting A, 
which is secured to the inlet conduit of the engine, and is con- 
trolled by means of the spring and piston in the cylinder C, and 
operating through the mechanism shown. The underside of 
the piston communicates with the inlet conduit of the engine 
by means of the pipe D, and with a governor-controlled plunger 
valve G by means of a pipe E. So long as the engine is not 
over-running, the parts remain in the position shown in the 
drawing, in which position the spring is partially compressed, 
and the piston is drawn down by_the suction created in the 
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chamber C by means of its communication with the inlet pipe 
section A through the conduit D. Directly the engine begins to 
run beyond the speed limit to which the governor is set, the 
governor begins to push down the valve G, and as soon as the 
reduced portion of the valve registers with the two parts of 
the passage N the conduit E is open to the atmosphere, and 
therefore air will enter the chamber C by way of the conduit E, 
and the piston will rise under the action of the yielding control 
afforded by the spring. This upward movement will swing 
the butterfly valve B towards the closing position, and as soon 
as the necessary control has been effected the governor will 
again allow the valve G to rise under the action of its spring, so 
that the pipe E will once more be cut off from communication 
with the atmosphere, and suction will be again established 
within the chamber C. The piston will then once more be 
drawn down against the action of its spring, and the throttle 
will open as shown.——February 22nd, 1917. 


TELEGRAPHS AND TELEPHONES. 


103,865 (2329 of 1916). February 16th, 1916.—Mrans For 
Propuctnc ALTERNATING CURRENTS, British Thomson- 
Houston Company, Limited, 83, Cannon-street, London (a 
communication from the General Electric Company, 
Schenectady, U.S.A.). 

This is a method of producing alternating currents from a 
source of direct’ current. A negative resistance device A is 





connected in series with a variable inductive resistance B and a 
condenser C, and a portion of the battery D is included in the 
circuit to furnish the energy from which the alternating currents 
are produced. The negative resistance consists of an evacu- 
ated envelope E, provided with a tungsten filament cathode F, 
connected to leading-in conductors G for supplying current from 
the battery H. This cathode is surrounded by a cylindrical 
wire grid J, which serves as an anode, and which is connected 
to a leading-in wire K. Surrounding the cathode and anode is 
a third electrode, consisting of a metal cylinder L connected to a 
leading-in wire M. The battery D furnishes a constant potential 
for the anode J. The portion N of this battery supplies the 
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potential, which is applied to the third electrode L. When the 
system is connected in this way, and the capacity and inductance 
are properly proportioned, the current in the inductance B will 
vary, becoming either an alternating current or a pulsating 
direct current. In either case an alternating current will flow 
in a circuit connected to inductance O, which is coupled to 
inductance B. The frequency of this current may be varied by 
varying the capacity of inductance. It is also dependent to 
some extent upon the resistance B and the value of the negative 
resistance. In order that the system may oscillate, the product 
of the two resistances should be less than the ratio of inductance 
to eapacity.—February 15th, 1917. 


AERONAUTICS. 


103,923 (6804 of 1916). May 12th, 1916.—-CLUTCH FoR AERO 
PLANE PROPELLERS, Myrddin Daniel, *‘ Pare” Si-Fagans, 
Cardiff. 

The propeller A is mounted to slide longitudinally .on the 
engine shaft R between a thrust collar C and the clutch member 
D, which is fixed in front of the propeller by the key, nut, and 
screw shown. The clutch part M is fixed in and slides with 
the propeller, conveniently forming part of the bush or sleeve N. 
As illustrated, the clutch members have conical surfaces with 
teeth or positive engaging members near the periphery, and are 
bored to receive between them a spring E coiled on the shaft 
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B, and bearing at one end against a shoulder F on the clutch 
member D, and at the other end against a thrust washer G in 
the enlarged bore of the opposite clutch member. The mechan- 
ism used for actuating the thrust collar C comprises a forked 
lever J pivotally connected with the collar at K, and fulerumed 
at L on a bracket screwed into the crank case O of the engine, 
this lever being operated through a wire or rod, not shown, from 
a foot pedal or lever in the cock-pit of the aeroplane. When a 
rotary engine is employed the lever is fulerumed on the frame 
or mounting of the engine.—February 15th, 1917. 


SHIPS AND BOATS. 


103,861 (2278 of 1916). February 15th, 1916.—-SuBMARINE 
Boats, Edward Lasius Peacock and Swan, Hunter and 
Wigham Richardson, Limited, Wallsend-on-Tyne. 

This invention relates to means of ejecting mines from sub- 
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marine boats by means of compressed air. Figs. 1 and 2 are 
transverse sections of submarines showing the mine-laying 
tubes. B are mine tubes. C is an air flask. D is the firing 





282 


THE-ENGINEER 


Marcu 23, 1917 








valve. E are compensating tanks. G is a mine. A portable 
device for lowering the mines into the tubes after they have 
been raised over the tubes isshown. On each mine is temporarily 
disposed a steel band P with an eye in each side, Q is a trolley 
for transporting mines along the compartment to a position 
opposite the tubes ready for use. R is the deck of the sub- 
marine. The mine is raised from the position G to the position 
H by the tackle S. The frame J is then placed in position, and 
the mine lowered by means of a drum M and wire O. The air 
flasks C are of sufficient capacity, and are charged with air at 
a pressure to eject the mine or mines clear of the ship without 
air passing out of the tube. The tubes after ejection of the 
mines can be vented into the boat. In use there are two com- 
yensating tanks, so that when ejecting a mine one tank would 
be filling from the sea to compensate for negative buoyancy 
of a mine, while the other which contained water compensating 
a mine previously fired would be emptying into a ballast tank 
to be ready to be filled for compensation.._-February Lith, 1917. 


103,733 (4606 of 1916). March 29th, 1916.—EvrcrriIcaLLy 
PrRopeLLeD Surps, British Thomson-Houston Company, 
Limited, 83, Cannon-street, London (a communication from 
the General Electric Company, Schenectady, U.S.A.). 

In this arrangement of electric propulsion there are two pro- 
pellers A B on each side of the ship, situated at places where the 
movements of the water caused by the passage of the ship are 
different. According to the inventors the propellers A encounter 
a greater water movement than those at B, and have thus more 
work to do. Under these conditions, if the propellers B are 
given a greater pitch than those at A, the effects of the move- 
ment of the water caused by the passage of the ship can be 
equalised, and the propellers can each be driven at the same 
s . The propellers B have adjustable blades mounted on 
hexagonal hubs. The propellers A are mounted at the outer 
ends of propeller shafts C, and these shafts are direct-coupled to 
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electric motors}D. The propeller shafts E arejsimilarly direct - 
coupled to electric motors F, Turbo-generators G furnish'electric 
energy to the motors D and F. The starboard motors receive 
energy from one of the turbo-generators, while the port motors 
receive energy from the other turbo-generator. Polyphase 
alternating current generators of the rotating field type are 
used. The propeller driving motors are preferably induction 
motors of the pole changing type, and pole changing switches 
are provided in conjunction with each motor. Each motor is 
further provided with a reversing switch J and a disconnecting 
switch K. The rotating fields of the generators are adapted to 
be excited from any suitable direct current source, such as 
represented at L. The propeller-driving induction motors 
operate at substantially the same speed.——February 8th, 1917. 


MEASURING AND TESTING INSTRUMENTS. 


104,061 (4924 of 1916). April 4th, 1916.—WateR MEaAsuRING 
Tanks, James Edward Lea, 28, Deansgate, Manchester. 

These improvements have for their object the prevention of 
the aeration of the water as it falls into the catch box of V-notch 
or weir measuring tanks, by limiting the fall of the water to 
about 4in. A further object is to provide facilities whereby a 
constant head of water is always maintained in the catch box, 
and the pump thereby always kept primed with water, and thus 
caused to work regularly irrespective of the flow of water through 
the notch, and without any additional automatic apparatus for 
regulating the speed of the pump. The arrangement is shown 
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in Figs. 1 and 2, and consists essentially of a float-operated valve 
F in the catch box A. The position of the float relatively to the 
valve is such that, on the float being raised by the water in the 
eatch box to the predetermined level, viz., about 4in. below the 
bottom of the V-notch, the valve is fully opened and the pump 
put into communication with the storage tank or boiler. The 
passage of the water is shown by the arrows J. The arrangement 
is such that when the float falls the valve F re-starts the passage 
of water to the discharge pipe to the extent proportionate to the 
diminished inflow, and simultaneously opens the return passage 
to the catch tank to a corresponding extent.—February 22nd, 
1917, 


ORDNANCE AND ARMOUR. 


103,891 (3133 of 1916). March 2nd, 1916.—PrRoseEctTILes, 
Emanuel Francis Kur, Petersen-road, Wakefield. 

This is an incendiary projectile constructed with a longi- 
tudinally sliding striker rod A, operated in one direction by a 
spring B, and roughened over part of its length. A sparking 
chamber C, formed round the red A, has apertures X to admit 
air and the inflammable gas from an airship. This chamber C 





is charged with cerium iron, In the body of the shell are 
pockets E formed to receive an ignitable incendiary material, 
such as aluminium powder and magnetic iron oxide, The 
pockets E are connected with the chamber C by passages V, 
which are filled with a charge for igniting the incendiary material 
such as bariuin super oxide and aluminium powder faced, in the 
chamber C, with cotton impregnated with chlorate of potash, 
which readily ignites from the sparks emitted from the pyro- 
phoriec metal. A safety pin F is inserted in the striker to retain 
it in position, to be removed before being inserted in the breech 
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On the projectile leaving the gun the striker rod A, owing to its 
inertia, and that of the enlargement at W, will be moved back- 
wards within the shell against the spring B, and will be again 
moved forwards by the spring, and on meeting an obstruction 
it will be again foreed backwards. The movement of the 
roughened portion of the rod will cause sparks from the pyro 
phoric metal Z which will ignite the impregnated cotton, the 
barium super oxide aluminium mixture, and the aluminium 
magnetic iron oxide mixture. These will continue to burn in 
any gas, and set fire to hydrogen, not being extinguishable by 
either nitrogen or carbonic acid, and the heat generated will 
eventually heat the projectile to white heat, and finally melt 
it on its downward fall after having hit the object, thereby 
destroying the shell case after its flight, and so prevent damage 
to person or property before it falls to earth February Voth, 
1917. 


MINES AND METALS. 
April 
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104,064 (5132 of 1916). 
Repuctne Ores, 
Kingsway, London. 

This invention is for a continuous process for the reduction of 
ores, the crushed ore mixture being continuously introduced 
into the furnace in the form of a rod, A is an enclosed chamber 
containing a channel B of quicklime, into which a ribbon of ore 

mixture is fed by an extrusion apparatus C. D indicates a 

crushing apparatus for crushing the ore and other substances 

before falling into the hopper of the extrusion apparatus ©. 
lhe extrusion apparatus C feeds the ore mixture into the chamber 


N° 104.064 


D 























through a narrow slot nozzle E, so that the ribbon is in the form 
of a flat band. The ribbon passes along the channel B into the 
proximity of an electric are formed by the electrodes F, F. The 
temperature generated by this arc is sutticiently high to reduce 
the ore, so that the metal and slag run off the end of the channel 
B into a crucible G. On its passage along the channel the ore 
mixture may be subjected to a preliminary heating by means 
of electrodes H, I. J is a pipe for the admission of hydrogen or 
other gas, and K is a pipe leading to a space in which a partial 
vacuum is maintained to draw off the fumes.— February 22nd, 
1917. 


MISCELLANEOUS. 


104,065 (5133 of 1916). April 7th, 1916.—DistitiatTion oF 
SHa.e, George Edward Heyl, King’s House, Kingsway, 


London. 
This invention relates to a process and apparatus for distilling 


shale or other substances. A is a crushing apparatus, the hopper 


N°104,065. 












































of which is supplied with shale, and in which the shale is crushed 
to fall into the hopper of an extrusion apparatus B, The extru- 





sion apparatus B intermittently feeds the shale from its nozzle 
in the form of a thin ribbon into a chamber C, A temperature 
suitable for vaporising the lighter constituents of the shale is 
maintained by an arc D in proximity to the ribbon of shale, 
The unvolatilised portion of the ribbon of shale is by the inter - 
mittent feed thrust into a second chamber i, in which a higher 
temperature is maintained by an are D, The shale still un- 
vaporised in the second chamber is thrust into a third chamber F, 
in which a yet higher temperature is maintained by an are D, 
Any unvaporised residue is thrust out of an aperture at the end 
of the third chamber F. The chambers are isolated from one 
another by shutters G which are intermittently raised to permit 
the passage of the shale from chamber to chamber, The aper- 
ture at the end of the last chamber F is closed by a shutter H 
which is raised at intervals to permit the evacuation of the 
residue. The volatilised products are separately drawn off from 
the chambers and traverse separate condensers 1, and the dis- 
tillates flow into separate receivers J, in which a partial 
vacuum is maintained by the air pump K,—February 22nd, L917 








THE ACQUISITION OF PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade io confer upon British 
subjects the right to manufacture under enemy patenta— 
which right when acquired can be retained after the war-— 
and has been specially compiled for Tut ENatneer by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It ts desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 

On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 15,657, 11. Ordnanee ; field for differential 


recoil guns. ‘The invention consists ina clamping device pivotel, 
to a slide and actuated by a cam groove on the gun barred 
whereby the slide is automatically clamped to the carriage, as the 
forward into the firing position, so as to prevent 
the shot through backlash in the elevatin 
und = Maschinenfabrik, Germany 


carriages 


iin runs 
deviation of 
Rheinische Metallwaaren 


Dated August Sth, 1910 


No. 15,772/11. Cycles; brake forks The 
brake member of a free-wheel brake hub is non-revolubly secured 
in the rear fork end by the inter-engagemen of inturned flanges 
on the fork end with slots in the brake member, the linnbs of the 
fork end being thus supported against opening out or closing up 
\ washer, forming part of the chain adjusting device, is also 
formed with a projection which engages with the slot in the fork 
Schweinturter Pracisions-Kugel-Lager-Werke Fichtel and 
Dated March 14th, 1911 


mechanism : 


end, 
Sachs, Germany. 

No. 15,908/11.— Caleulating apparatus. In the multiple bank 
machine described, (1) the depression of a key differentially 
positions a denominational lever and connected parts, the further 
movement of which by the operating lever rotates the counting 
wheels through adding or subtracting racks. RKeehnitzer, A., 


Vienna, Dated August 6th, 1910, 


No. 15,980/11.—Armmunition ; projectiles ; projectile fuses, 
Kelates to fuses in which a cocked spring hammer is released on 
impact by a member which is made sensitive, s0 as to be dlis- 
placed even when the target is weak or yielding, such as a 
balloon According to the invention this member is capable of 
being displaced by a time fuse as well as by impact. Rheinische 
Metalwaaren-und Maschinenfabrik, Germany. Dated Septem 
her 19th, 1910. 


No. 16,008 /11.—-Small arms; breech actions ; 
block. Kelates to automatic guns of the kind in which a safety 
lever co-operates with one of the laterally swinging locking 
levers, and locks the trigger when the levers are in their unloct 
ing position, and in which the sear actuating limb is withdrawn 
from the sear by coming into contact with a stop Mauser, P., 
Germany. Dated March 19th, 1910, 


No. 16,167/11.—-Ships, ballasting. Comprises improvements 
in the means for damping the rolling motion of ships. The side 
tanks, more especially when of large dimensions, transversely of 
the vessel, are provided with guide plates in order to divide the 
water into a number of streams. By this arrangement the 
formation of eddies is obviated, and impact ts reduced Frahm, 
Dated September 30th, L910. 


sliding breech 


H., Germany. 

No. 16,230/11.—Electric incandescent lamps ; 
filaments, attaching. A lamp in which a new filament of carbon 
or metal has been mounted by cement joints is heated by internal 
or external means to about 270-320 deg. Cent. in order to dry 
the joints, and simultaneously remove deposit from the bulb. 
Bloch, 8., Germany. 

No. 16,433/11.—Preserving wood. 
treating it with organic compounds which contain mercury, 
arsenic, or antimony directly joined to the carbon atom. 
Examples of such compounds are the anhydrides of oxy- 
mercuricacetic acid and oxymercuricbenzoic acid. Farben- 
fabriken vorm. F. Bayer and Co., Germany. 

No. 16,440/11.—Electrie contact devices ; supplying current 
to moving conductors. In a mercury or like contact device for 
electrically connecting relatively rotating members, the shape of 
the members to be connected together, and their relative position 
are such that the liquid is retained at the point of contact by its 
cohesion, and is surrounded on all sides with conducting material. 
Anschutz and Co., Germany. Dated November 26th, 1910. 


No. 16,465/11.—Centrifugal fans. Relates to the 
circulation arrangements in the cooling chambers of multi-stage 
Allgemeine Elektricitiits Ges., Berlin. 


repairing ; 


Wood is preserved by 


water 


centrifugal compressors. 
Dated July 18th, 1910. 

No. 16,508/11.—Ordnance  earriages ;: 
Relates to means for inserting the running out spring, and con- 
sists in a rope and pulleys device therefor. Krupp Akt-Ges., F., 
Dated April 6th, 1910. 


recoil apparatus, 


Germany. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


At the annual meeting of John Wright and Co., of Aston, 
Birmingham, held on March 14th, the chairmari announced that 
by a new arrangement the business in furnaces of the Morgan 


Crucible Company would be taken over by the company, 
which would become the sole manufacturer of all furnaces sold 
by the Morgan company, and that the patents of the two com- 
panies would be combined in all crucible furnaces made by the 
company— these being named in future the ‘* Wright-Morgan ’ 
furnaces, 
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W ar Department.—Aero- 
DROM on HUTTED CAMPS. 

SITIONS NOW VA NT ;— 

STAMION 1 ENGINEERS, < 3-Phase and D.C. Power 


(ENGINEERS, or D.C, 
disti 


SHIFT TENOINEERS, 
eneration. 

enGINE Mo jaa 
Steam Ei aeee 

ea OINTERS, 


W IREMEN'S MATES. 
STOKERS, 
FITTERS, 

\ plications, enclosing copies only of testiinonials and stating 
brictly training, experience, age and wages required, should be 
sent co the undersigned at once. 

Er nvelopes should be endorsed ‘ Electrical Staff.” 

\ny applicants of cg » rnust state their classification. 

CHI ak INEER, Southern Command, 

44 . Wilten-road. Salishurv 


experionced in A.C. 
A.C. 


MAI iN. 
experienced in or D.C. 


for Internal Combustion and 





IN THE oars OF THE TRADING WITH THE 
NEMY AMENDMENT ACT, 1916, 


‘he Public Trustee Invites 
TE DES for the PURCHASE of the whole or any 
each, fully paid, in SIEMENS 
Li mitod, vested in him as 
7S © Board of Trade in 

rain with the Knemy 


urt of shares of 
et ie and COMPANY, 
Custodian by an Order made 
pursuance of Section 4 of the 
Amendment Act, 1916, and dated 9 6. 

The issued capital of the pres contin "of 120,000 shares 
of £5 cach fully paid 

The purchasérs, who must be British born subjects, will be 

quired to make a sworn declaration as to nationality and 
freodé vm from foreign control, on a form to be obtained from 
the offices of the Public Trustee 

The purchasers will also be required to satisfy the Public 
Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the be bdenhyen yh 


A report upon the company’s opera’ and affairs has been 
prepared b The papery iu etujunction with the com jens’ 
Paton a yaterhouse and Co.) and with 
Turquand, You and Co Copies of this. report = be 
obtain su as hereinafter mentioned. together with 

pies of com’ ny's acoounts up to the 3lst ay -_ 
o1 written application to the Public 


Fectrical Engineer Required to 
TAKE FULL CONTROL of all Eh Installa- 
tions and upkeep in large Government-controlled works (bulk 


of current from ration). Applications will only be con- 
sidered from ex enced men who have held similar 
rom 3 with #0 agg State age, eqperionte, and salary 





uired, No already ewp! noe upon Government 
work will be engaged. — oe nication! m Tee ee to their nearest 
rs and 

uumber 6 4 Sa 


irst-class Experienced. "‘Eeti- 
MATOR WANTED by Government-controlled works 
making large and small engines, repetition and general work 
man with t Morogh practical know! of machining and 
fitting, &c., who could control rate fixing, progress, and 
demonstration. Only men thoroughly experfenced need apply. 
Permanent position to suitable man. State age, experience, 
and salary requi No person already employed upon 
Government work will be en 1.—Applicants must apply to 


their nearest Employment xchange, mentioning “* hes 
Engineer” and number 543. rte or) 543 As 
“arge Engineerin Fi irm, 


Government controlled, REQUIRE the SERVICES ot 
thoroughly experienced WORKS ENGINEER, used to Lay- 
out, Erection, and complete Equipment of up to-date Works ; 
well versed in modern an fi turing 
methods and the upkeep of plant tor maximum output. 





Permanency to good man. State rience, and salary 
required. No person already employed upon Government 
work will be en ; ‘Applinants must a + 1 aed y to their nearest 
Ruaploynssns exchange, mentioning “The Engineer” and 
number | 642 a 





Gmail Tools and General Engi- 
b NEERING SUPPLIES.—ASSISTANT REQUIRED for 
Estimating De: 


ngineer (31), Discharged from 

Army, now OPEN for ENGAGEMENT, either Office 

or Job; wil ing to go abroad. Practical engineering with good 

commercial experience and good knowledge of oe. 
Address, P460, ** The Engineer Office. P4600 p 


‘ngineer (44), with Wide 


experience at home and abroad, who has held = ek eg 
aaministrative posts for the last twelve years, Mem 
Civils, Mechanicals, and Naval “ hitects, ractical Knowledge 
ON 





of internal combustion — engit as 
DIRECTOR or MANAGER of ‘Bhi building or Engineering 
Establishment. Pre ference for moderate-size firm desirous to 


extend generally and to increase foreign business after the 
War. Address, 858, ** The Engineer” Office. 858 » 


E nginee r (45), M.I.Mech E. and 


M.L.E.E., lst class Board of Trade Certificate, shortly 
pe Experienced in motor, refrigerating. locomotive, 
marine, brewing, and factory engineering. Usec ‘to handlin, 
male and female labour. Strict disciplinarian.—Address, P437, 
“The Engineer” Office PAST | 





Ressian Engineer, ‘Large Con- 
. NECTION and experience, familiar with business con- 
ditions all over Russia, DESIRES MEETING FIRMS con- 
templating BUSINESS with RUSSIA after war.—Address, 
pa46, “The Engineer” Office. P46 B 


Engineer Dis- 


aero 


‘uperinte ndent — 


ENGAGED. Long experience in automobile, 


engine, and aeroplane and machine work ; rate fixing. Gooa 
organiser. ear London preferred. Addre as, P44y, * _ 
Engineer ” Office. P49 





oung Engineer (30), Tnvalided 


officer, late R.E., B.A. (Honours) Cantab, A.M.LC.E., 


1 Thoroughly experienced, ar ible —State 

‘i mere anc particulars, to CA . 3%, Queen | accustomed ‘coatrol of men, erection work, and steel- works 
Victoria-st) + fan on, E. Mark replies ie and | practice, SEEKS POSITION of responsi bility.— Address, 
Confidentia 860 4 pass, “The Engineer” Office. P455 » 





[ihe National Boiler and General 


INSURANCE co., s poo ye 
chester, REQUIRE Satins “iNsPocro TWist 


practical pee or of good a... ‘vith 
eng'nes and boilers; should have © theoretical knowledge and 
be able to take dimensions and take neat sketches and 
boilers and engines uties 





Trustee, 
All applicants will be required to satisfy the Public ruses 
as to any mee od which he may think fit toi rs 
copies of such Report or accounts will be suppl fed. 

Intesding tenderers who dosire to inspect the 
the company should apply to the Public Trus' 
authority to do so. 

Tenders = pd delivered, sealed, to i > Tultte rates 

or before Thursday, Pets pe. 181? 

NOF's RIL ig AS PREVIOUSLY ADV TISED), at 
1? o'clogk noon, and marked on the envelope “ Tender, Siemens 
sha 


property of 
for an 


ures,” 
The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 


th 
For rins of Tender can be obtained from the ag Trustee. 
Dated this 8th day ¢ beg 917. 


Public an, 
78 Custodian for England and Wales. 
PATENTS AND DESIGNS ACTS, 1907-1914. 
MULTI-CYLINDER PUMP. 


[The Proprietor of British Letters 
Patent No. 9718 of 1912 is PREPARED to SELL the 
PATENT or to LICENSE British Manufacturers to work 
inder it. It relates to a pump with four radial cylinders 

jounted in concentric casings, which serve as suction and 


del ivery chambers for oe Th 
Address, YADE and TENNANT, 
vt and 112, Hatton- — 
__ London, E. 


Wanted, an Experienced Con- 


TRACTOR'’S ENGINEER, accustomed to Ferro- 
with copies "of sostienetels, to F.C., 
‘ 867 














concrete Work.—Apply, 





are Brown’ 8, 21, Tothiti “street, estminster, S. PAs 
Wanted, Assistant Engineer, 

accustomed to General, Electrical, and echanical 
Engineering re, is a Chocolate he rt Address, stating 
experience, uired, CHIE ENGIN EEE, 
care of 845, ** The Vecinecr™ ce. 





Wanted, | Works Manager ioe 


1 Tube Works; experienced in manu- 


facture of all ede Fave for Admiralty, 1g, Electrical 
and Motor requirements. Knowl piercing, rolling, 
hot-drawit ress full confidence, stating 
: _— experienee and salary pmo ay TT, “The a Pee 
ce. 





Works Superintendent or 
ASSISTANT WORKS MANAGER REQUIRFD by 
large well-known Firm, Government copes pote large 


and small engines, repetition and gen Applica- 

thoroughly ‘epmi-ersant with tntesh, maniieotartng Seti te 
oro con’. ersan fa 

and mt have age goon in every way in similar position 

in large work A nt ition right man. State 

age, , and salary required. No person apeeey 

employed upon Government work will be engaged.—Appli- 


cants Must apply to their nearest Emplo t Excha’ 
mentioning the Engineer” "and a ee une” 


Abrasives. —Commercial Travel- 
ER, with expert knowledge of Abrasives and a good 
connection, to introduce a new Grinding and Poltsning 
Medium to manufacturers of Gauges, Optical, Nautical, an 
other Instruments of Precision, Compressors (Air, Atnmonia. 
&c.), and Engines (driven by Steam, Gas, or Oil). Libera 
terms, —Address, . “* The Engineer ” Office. 828 a 


Assistant for Physical Testing 


Laboratory ; must thorou ghly Spee Buckton 








Tensile Machines and able to make own test reports.—State 
age, experience, and sala uired, to the SUP: PRINTEND. 
EN T, Test House, Queen’s College, Birmingham. 768 a 


include the exputnction: of all parts of bo! lers, the indication 
and examination ines. Commencing sal per 

calendar month, or upwards according to qualifications and 
experience, Applications from men eligible for military 
service are not invited.—Address by letter only, marked 
“ Inspector,” ving age outline of ¢ experience and _ studies, 
and popes of testimonials, EDWARD G. HILLER, Chief 


Foreman Millwright. — Works 


ENGINEER (40) SEEKS ae. well up in erecting and 


maintenance of plant, gas, steam Can also do building altera- 
tions and repairs.—Ac dress, P444, “The Engineer " By 


s 

Foreman Smith Wants Re-en- 
GAGEMENT. Used to all branches of the trade and 

drop forging. —Address, P4553, “The Engineer” Office. >; P453 B 


Foundry, Foreman Seeks En- 
GAGEMENT. Used to general Sritenias, a in 


weet and rm sand. Good organiser.—Address, 5 Wig 


anted, Motor Generator, 100 


a 400 amps. or larger.— Address, 855, “ The. ee 
neer” Office. f 


Wanted, Plant for r Drying (after 


washing in soda water), about 20 tons daily of bright 
steel parts. Articles vary in weight from 2}b. to a fraction of 
an ounce and are chicfly press and screw machine ea 
Parts must not be stained after drying.— Address, 857, ae 
Engineer" Office. 


anted, Strong Lathe, iin, 
centres, to take 8ft. between office. and to Ow ar 
oO ¥ 





tools. —Address. 682, “‘ The Engineer” 


anted, Time Register, ee 


make; mit be in good working order. — = 
ban ae price.—Box T.R., Stnith’s Agency, Ltd, 2 nea 


Wanted Universal Tool ae 


for grinding small milling cutters, tools and gauges; 
new or second-hand. — SPENSERS, Ltd., 


Paddington, W. 2. 
anted, 100 B.H.P. Gas 


ENGINE of recent date, with Suction Gas Plant — 
Send full particuiars to 849, ** The ‘Eogineer ” Office, add + 


(jold Sawing Machine W anted, 


for cutting the heads off steel castings. State maker a: ad 
size.—_Address, 829, ** The Engineer” Office 229 
S hurting Locomotive Wanted, 
K in good condition, 12in. cylinders, not less than 120 Ib, 
WORKS ENGINEER, South 
Northfield, Birmingham. 
P450 





5, Conduit-place, 
837 ¥ 











Ap; ply 


w.p., standard gauge 
otor Co., Ltd, 


Works, The Austin 


(jrane (Hand Power) for Sale ; 


25ft rise and fall $b, pewing nel e's &c., for about 10 tons, 








by Herbert Morris ah Apply, 49, Orkney- 
street, Battersea, 8.W. P400 « 
° ¥ ° 

Ee ine and. Boiler, Semi- 

ORTABLE, “Underneath” type, by Marshails, 

Gainsborougn. Compound cylinders Sjin. x Gin. dia. x 12in 

stroke. Extra large fire-box and special lubrication 
DYNAMO,, 105/140 volts, 110 amps., 570 revolutions, by 


Splendid con- 


Electric Construction Co., Wolverhampton. 
As now fixed 


dition aud complete with’ usual equipment. 
WATSON and HAIG, 


Andover. 831 6 





Engin 
picasa as 


Wanted. at Once, for Controlled 


blishment in cae FO tae 3 A 
DRA UGHTSMAN for General W. ky 
Government work will be be" engaged A Siolets at shotild te 
age, ¢ ence, and sxlary required, to their cones FS a ploy - 
ment Exchange, quoting “The Engineer” and No. 


Wanted, Draughtsmen for Jig, 


Tool, = General aug Work on Aeroplane 
Men used to Motor Car or high-class Small Engineeri ne Work 
referred. No person ge on Government w will 
aeee.. - Apply Jos, tea x 5" _ ent as oa 
and No. 


A utomobile Draughtsman 
WAptey, eae weary 4 Motor Lorry and Tram 
carri ork preferred.—State salary and experience 

A NUTO. Ww itians Porteous and Co., Advert. Agents, ¢ on 


ra 
Dru know Ap of Bailding Construction, WANTED for 
— in oe ae fae wren’ A, over fig e. 
v ull particulars and wages req . 
“the inginueer ” Office. P8484 


raughtsman Wanted, Accus- 
Dt ready on Gover Work and General Sap ewer) 
No person already on vernment work will be engag 
Apply your nearest loyment Eaohange, quoting “The 
Engineer” and No. 835 a 


[raug ines — Wankads in Glas- 


several first-class DRAUGHTSMEN, Tw rienced 
in the pada ot of Heavy Steel Works Plant, Rolling —_ 
Machinery, and Hydraulic Machinery. No one 
Government work need apply. ard, setias ook experiance, 
when at liberty and salary to your nearest Employ- 
ment Exchange, mentioning ** ngtioer ‘ned id No. ag 


Required b London Engineer- 


ING pete JUNIOR DRAUGHTSMAN;; one with 
three or four ae feo aire No ange 
Teaiding outside vedtus. of ten miles or already employed on 

Government work can en, Please write, stating age, 
experience, and salary required, to 848, “The Engineer ~ A gs. 


\ anted by Controlled Firm on 


North-East Coast, FOREMAN SMITH, to take over 
battery of stamps and hammers.—Apply, stating experience 
and salary required, and when free for engagement, to your 
nearest Employment Exchange, and mention No. A3096. No 
person already engaged on Government work will be my 


(Jharg ge-Hand Grinder Wanted 


for the Tool and Cutter Grinding Department of a la: 
company engaged on War Munitions. Must be thoroughly 
experienced in al! branches of gr.nding, and able to control 
-——a No —— already employed on Government work will be 
od. Apel your nearest Employment Exchange, men- 

tioning « The Engineer” and No. A 884 a 














ughtsman, Mechanical, with 








A 














Assistant Manager Wanted for 


Airc aft Factory employing 150 bande 5 engineering ex- 
perience een pat ba * pees employed on Government work 
will be engaged.— A) y your nearest Employment Exchange, 
‘noting ew ne engines and No, A3094. 860 a 


ssistant Manager Wanted for 
Aircraft ag 2 employing 150 hands; engineering 

work will be engaged —Appiv nearest raployment Exchange, 

p _ ¥ neare: 

quoting “ The Wogiecer™ cna number - ber Pash , pase e 


Beyer's Assistant Wanted for| 








‘oreman Moulder. — Wanted, 
First-class MAN in controlled shop, Leicester. App! ne 

with full particulars, salary required, and when at iitecee 
No person already employed upon Government work will be 
engaged —Applicants must apply to their ir nearest Employ- 
ment Exchange, mentioning “The Engineer” and a 


Expert Costing and Progress 
LERK.—WANTED by controlled establishment in 
_— Younis, expert COSTING and PROGRESS CLERK, 
h thorough practical knowledge Rendon ining. Permanent 
position to’ con oe man. No employed on 
ork will be engag: ion of Lig eae 





sithoet 





nginéering Works. Must be smart, and 
capable of dealing with duties attached’ to this post ; 
experienced in — buying and = routine. Motor car 
and aero @ lence An a No one employed 
on Government wor or eligible for | mintary service will be 


en nearest, E 
fie Tnginge and number 840. “B40 a 


equired, in Drawing-office of a 
overnment rtment in London, a CIVIL ENGI- 


NEERING 
steelwork end Foren ad? Sarde one ex i tengent in as 


werage rau; 
man and d ineligible for military carvite. A, a Ky i ior: 
stating experience, and required, with copies ‘e of 
of Street’s, e Sere 











recént’ test oes 
street, tendon, wae Box No. 748, can 





poss nyt State age, experience, and sa! ~ juii 1: 

Employment Exchange, quoting «Phe Engine near 
be samer 
| ren eeceranementer ns 


ineer, Age 42, Life Experi- 
CE, first-class Tetecences, would ACCEPT sITUA- 
TION as MANAGER or FORE! MAN in ‘4 — national 
im meee: —Address, P451, ‘“‘ The Engineer ” Offi P4518 


n ner, Practical, “Mechanical 


lectrical experience, SEEKS po as 
WORKS MANAGER « or Superintendent ; energeti: 
soot cram organiser, used to control. of pale and eames 
dress, P4s7,, “The Engineer ” Office. 

















hi 
Producer Gas Foreman Dilires 
CHANGE, experienced in and 
all types producers. gas und fuel ieee ay os 9 raz, 
«The Engineers * Office. P442 8 





ir Hire, Pumps and Well- 
a eee Pigg i for Contractor's Deep Wells, &€., 2in. 
RICHARDS and iad 0 


pper Ground 
Pig iad a E. Teleph No. 978 522 6 





racer (Lady), 12 Years’ Experi- 


ENCE. Sinall fine work a speciality. Able to ao, detail 
drawing —/ —Address, P454, ** The e Engineer ” Office. 


E xpert Evening Assistance (in 
exchange for good, quiet Board-Residence) OFFEKED 
ee 





by Whitehall Engineer ; 
* The Engincer ” Office. 


ip oe Engineers, Estab- 
HED over 20 years in Midlands, with qualified staff 
can UNDERTAKE TESTINGand SUP. ERVISION Electrica 
Plant, Structural ral. Work, Bridgework, Rolling Stock, Machinery 


away week-ends. So 








ke, Address, P288 , Engineer Office, 34, Noi ‘olk-street, ae 
A Large Firm of Engineers in 
the Midlands 


HAVE an OPENING for a YOUTH of Good 
Edueation as PREMIUM dep 
the course to include both Works and Drawing-offi 
Address, 2002, Engineer Office, 33, Norfolk-st., Strand, Ww. ~ 
ee 


[2st C.E., Inst. Mech. E., B.Sc., 


and all ENGINEERING EXAMINATIONS.—Mr. G.P. 
PREPARES 





A.M. Inst.C.E., Ac, personally 
CANDIDATES, 6 hee r orally or by ds 


e cwaive y ars. Courses can 
sommenced at fantion © past. twelve. years. Westuninster, 8.9 .W. 








Penningtons, Engineering Tutors 
for A.M.1.C.E., A.M.1LM-#., and A.M LEE. Aero- 
nautical Draughtsmanship and Design ; Aero Engines. a 
Oxford-road, Manchester. 2018 


STRUCTURAL ENGINEERING. 


For =, phertioulars of COURSE of INSTRUCTION, by 
CORR: DENCE, write to “THE WESTMINSTER 
| or lg maid BUREAU,” 23, Old Oak-road, re aS 
1 


Tandon, W 








ne 
= ‘ 

A gency. — Well-known ~ Engi- 
NEE S. making Furnaces for Melting and Heat 
Treatment of Metals, SQUIR« an established FIRM to 
TAKE UP EXCLUSIVE “AGENCY for their Manufactures 
YER, 


for Scotland and also for London.—Write, GLAIS 
PORTER and CO.. 42, Waterloo-street, Birmingham. 627 » 





Small Firms Requiring London 
REPRESENTATION (occasional or permanent) should 
write to well-connected Engineer.—Address, 2447, “Th 
Engineer” Office. P47 1 


Te Manufacturers (Country and 
PROVINCIAL).—<Advertiser, with West End orfice, CAN 
SAVE PRiNVUIPALS’ TIME and travelling expenses to town 
by obtaining inquiries, and_orders, and negcuating settle- 
ments.—Adaress, 856, *- The Engineer” Office. 856 p 
remem nee 


anted at Once, Seven or 

fewer, new or second- heise Ten-ton WARPING 

WINCHES, horizontal, not screw ——- —Reply, mg 
ee condition, and where seen, to DELAP ana Ww anaes, 


Grafton- street, Dublin. 
anted, Electric Crab for 
Send figured 


Travelling Crane, 5 to 10 tons, 110 volts. 
sketch and price.—F1xLUING, Rikenel, Gloucester. 6359 F 


anted, Electric Derrick Crane, 

lift’3 tons, fixed or travelling (fixed, 70ft. luff ; travel. 

ling, —_ luff,; {00 or 260 volts.—Adaress, P443, “The 
Engineer ” Uttice. 443 


F 


Wanted, Geared Foundry 


LES, capacity from 10 cwt. to 2 tons, bottom 
and price to M0. os 

















pouring. oo full particulars 


Braintre 

eat! W ented, Modern Steam scot 
with rope fly-wheel, two cylinders about 18in. diameter 

or one cylinder Sout 24in. diameter.—Send particulars to 

“The Engineer” Office. 838 F 








For Sale :— 


ONE NATIONAL HORIZONTAL GAS 
ENGINE, 
150 B.H.P., cyls. 22in. diameter x Win. stroke, complete 
with Suction Gas Plant. 
In First-class order 
40 HP. NATIONAL GAS ENGINE, 


llin. cyl. xX 20in. stroke, 


In good working order. 





MURRAY, MeVINNIE and CO., Ltd. 
Head Office : Mavisbank Quay, Glasgow. 

782 « Stores : Moss-road, Govan, Glasgow 

For Sale :— 

Pair CAPSTAN ENGINES, cyls. 9in. by 12in., 


= geared 80 to 1, —_ 2 drums, each to hold 800 vards 
4in. rope, to lift 17 tow 
Ww ORM. GEARED CAPST AN, 5#in. dia. cyls. by 
= Re link reversing motion, worm ge pared 90 to L 
. by Ift. 6in. wide. ¥ 
PARSON'S STEAM TURBINE and ALTERNA- 
K.W., 1200 r.p.mi., 200 Ib. to sq. in., alternator 
feta om tybe, 2 and exciter cormplete ; 6000 volt maxi- 
350 K. W. ALTERN: ATOR, three- -phase, 50 cycles, 
560 volts, by B.T H. Co., driven by 600 I.H.P. Cross-com- 
a Engines by Barclay, _— ¥LP. cyl, In. LP. cyi., 
roke, fly-wheel 20ft. diam., &c. Kec. Very fine set. 
TWO. Ww "ESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, -3-phase, 40-cycles, 480-500 
volts ; Generators 200 K.W., D.C., cor mnd wound. 
Each set on separate sole-plate. 
COAL CUTTERS, including Jeifrey Longwall, 
Shortwall, and Heading Machines, also Dia mond Ma- 





chines, with s pare parts.—All in excellent condition. 
MOTOE- DRIV EN FAN, by W ack jel Ld., A.C. 
tor, 500 volts, 20,000 cu. ft. capacit 
MOTOR-DRIVEN AIK COMP RE Ss¢ RS by 
Reavell, capacity 22) cub. ft. per minute, wit ‘inter- 
cooler, &c. 
WATSON - MIRRLEES CONDENSER, with 


separator, but without pumps, 30,000 steam per hour, 
30.0 sq. ft. cooling surface. 


R. H. LONGBOTHAM & CO., Ltd. 


& AT MILBURN ea enion ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefie! 2017 ¢ 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
y-" Watling-street, hae et ag EC 
. B, Collingwood-strest, Newcastle-on-Tyne. Sp 005 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Psaess IL, IL, LXXVIII. 


Numerical Index to Advertisements, 





Paes LXXVII. 





ll 


THE ENGINEER 


Marcu 30, 1917 











For Sale, as it Stands at Works, 


BOILER (Cylindrical) ; diameter 4ft. 3in., height loft; 
with fire-box; by Manlove and Alliott; work ressure, 
75 Ib.; all fittings: thorough good condition. Boiler Surveyor'’s 
report to date MANAGING DIRECTOR, Steam Laundry, 
Tennyson-road, Cowes. Pa 


Fer Sale, Babcock and Wilcox 
BOILER, 81 tubes; in perfect order; for immediate 
delivery. pk communications only, SAWARD, BAKER 
and CO., 27, Chancery-lane, W.C. 2. 859 6 


or Sale, Banding Press, Suitable 
for 18-pounder shells. New. By Hollings and Guest. 
Immediate delivery. #115. Two Ding’s MAGNETIC 
SEPARATORS. 220 volt. Equal to new.—CRITTALL, 
Braintree. P439 6 


ae Sale, Blower for Biast 


Furnace, new, — — coupled to electric Soot, 
bout 10in. pressu 6000 cubic feet per hour. 
SPENSERS. Ltd., 5, "Conduit pi ace, Paddington, W.2. 8366 


For Sale, Blowers—in., Sin. and 
pullers: ie fainedinte DISPOSSL. HHL. RIN KING os and a 00. 


Engineers, Nailsworth, Glos. 


Fer Sale, 


ao Lngersoll Air ia 
COMPRESSO 


One Belt-driven, pared city 2637 cubic feet, 25,30 Ib. pressure. 

One steam or motor-driven ditto, capacity 500 cubic feet, 
pressure 100 Ib. 

One motor-driven ditto, capacity 177 cubic feet, pressure 


890 6 

















RIDDEL and CO., 40, St. Rnoch-square, Glasgow. 


For Sale, One Belliss Engine, 

Joie ie X iin. cylinders, with 70 K.W. single phase, 50 

pom —- renin, alternator.—THOMAS JOHNSON, +e 
Wigan. 


Fer Sale, One Horizontal Belt. 


DRIVEN BEAM BENDING MACHINE, to bend 
about 8in. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 894 ¢ 


Fer Sale, One Powerful Triple- 


GEARED, Self-acting LATHE; —— 20ft. — will 
“a 12ft. in zap. ox ae 9 gap by rac 
DDEL an . Enoch- aoe: Glasgow. 895 c 











| Genet Sets. 


_ One cach 400 and 760 K.W., 360/400 ‘volt, 50 period, 


Set. 
e : 110 volt, Parsons TURBO GENERATOR, with 
surface condenser, complete. 
MOTORS. 
So 40, one 25 and one 20 H.P. slip-ring 400 volt, 50 period, 


3 
no 3 HP. squirrel cage, 25 period, 3-phase, 400/440 volt, 
vam with back gears, rpm Makers, British Westing. 
ouse. 
a bi-polar open type, shunt-wound, Crompton, 110 volt, 
r.p.m, 
All are complete with slide “4 b> B00 pallens switches. 
TURBO MINE PUMP, ca r ee. ba 1 
head, direct-coupled to 150 5h ees yaad, 
Crompton motor. 
Independent steam-driven Mirrilees Watson JET CON- 
DENSER, capacity 19,000 Ib. of steam a ho on. 
All the “SULMAN, is ready for immedia’ patch.—Apply, 
FRANK GILMAN. _Tighiwoods-nill, oars oe «Bele 
phone 1081 Edgbas' 


err, Stuart and Co., Ltd. 


HAVE IN STOCK AT THEIR CALIFORNIA 
WORKS, STOKE-ON-TRENT, yi cia FOLLOWING NEW 


(1) COMPLETED: 
Two 161 ne eee ues , 4-6-0-8 type. 
(2)N Loy iA COMPLETED, for whichall materialsare in stock: 
Two 9in. x 15in., 2ft 2 (or 75 c/m gauge). 0-4-0 type, 3 weeks. 
Two 8in. x 12in., gy or wpearee, 0-4-2 wee. 35 3 weeks, 
Three 18gin. x 19gin., 3ft. Gin. gauge, superheated “ De- 
ca Ss. 


"2 mont 
a, 3tt. 6iu. gauge, superheated, 0-10-08 


ype. 
Also the following SECOND-HAND DYNAMOS :— 
One Dynamo, Bc, 120 amps., 100 volts, 1000 revs., by 
Davies and C 
One Dynamo, D.C, 45 amps., 100 volts, 1250 revs., by 
Parker and Co. 





Also One New No, 5 “M.V.” Gardner VERTICAL OIL 
ENGINE, single cylinder type. No. 17, fitted with high- 
vecial gust shaft, and two 25in. Ses s, 


tension magneto. sp 
12 to 15 H.P., by Messrs. Norris, Henty and Gardne: 
mont oe 30° HP. Doylinder m Scandia” MARINE OIL 

One 45 H.P. ditto ditto ditto: makers. Ekman and Co. 

Also Two CAST STEEL HY wy ty C RIVETERS, 9hin. 
diar., 34in. strcke, oy Et Fieléin and Platt. 

Two CAST I ULIC RIVETERS, 10in. diar. 
Xin. stroke, an po poly return balance levers an 
weights, for 1500 Ib. pressure. 

All communications to London Office: 5, Broad-street-place, 
E.C. 2. ry 508 





or Sale, One Set Superior 
= Pry oy yard PLATE BENDING ROLLS, to bend plates 

t. oin. 

RIDDEL: and CO., 40, St. Enoch-square, Glasgow. 891 « 


Fer, § Sale, One Sulzer Pump, 


llin. suction, llin. discharge, 1500 ay per 
minute on a Son vertical lift, 1480 revs., coupled to 500 H.P. 
Induction Motor, Mon volts, 50 periods, liquid starter, and 


seart j saual to 
‘wo d Chaimers HORIZONTAL THREE-THROW 
“GE TTERMOUTH ” PUMPS, = metal rams, 6}in. diameter, 
12in. 8tro e, 180 r.p.m., capacity 1000 gillons per miuute 
inst 800ft. vert i lift; driven by Induction Motors, 
5 B.H.P.. 500 volts. iods. 
‘Immediate aves a can be gi 
THOS. OXLEY, LTD., SHEFFIELD. 
Telegrams: “ Irovical,” sheffield. Telephone : hg lines). 
London Office : 133-1%, High Holborn. W.C. 883 « 


Fer Sale, One Superior Hori- 


ZONTAL "BORING, - DRI NG and TAPPING 
MACHINE, by pindle Sin diameter. 
RIDDEL and © -square, Glasgow. 892 ¢ 


Electric | * 
; PORTABLE STEAM 
CRANES, 
* exeriion ; Teasonable 
LLLAMS and SONS, 37, 
City 3038. 20256 








ano a wiase 





PUMPS, CHINE TOOLS ‘ot = 
terms, immediate delivery.—J. T. W 
Queen Victoria-street, London. E.C. Tel: 


or Sale, Superior 100 K.W. 


“Balancer” ELECTRIC GENERATING SET, com- 
—— Bellies pagina. coupled to two Dynamos each giving 
ampéres, 250,30 7 
RIDDEL and CO. i. St. Enoch-square, Glasgow. 895 « 


Sale, Theodolites, 


or 
Fer ST g INSTRUMENTS, SECOND-HAND. 
KSON’S 
go 4 = ay 


For Sale, Levels, 
DRAWING ixgTRUMENTS, SECOND-HAND 
KSON’S, 338, High Holborn, W.C. 
"cae Gray’ 's ay 2003 + 


Fer Sale, Time Recorder (Dey) 


for 150 hands, as new, Srmig rete Fyne model. 
offers ?—Box 250. Smith’s Agency, Ltd., 100, Fleet-street 


Fer, Sale, Worthington Hori- 


i pea sagt ge COND. ING PUMPING 
000 galls. r hour, complete with 8in. dia. 
Sniction Pipe” Foot Valve and Strainer, and 8in. dia. Air 
Valve and Reflux Valve on delivery. In perfect condition, 
having recently been overhauled and renewed throughout. 
Also LANCASHIRE BOILER, 27ft. by 6ft. 6in., flues 
2ft. Sin. dia.; erected 1887 by Thos. Beeiey. Insured for 85 ib. 
Guaranteed perfectly sound. 
CLEVEDON WATER COMPANY. 


Fer Sale, 50 B.H.P. Vertical 


Enclosed Compound High-speed STEAM ENGINE, 
by Easton and Johnson, Ltd.; cyli: der 84in. and 14in. by 6in. 
stroke, for 120 1b. pressure, 525T.p.m. New in 1916, but has 
never been used. Price £160.— Ful EMP Li with drawing 
on application te KELSALL and KEMP, Ltd., —— 
Lanes. 833 « 


For Sale, 100 B.H.P. Crossley 


GAS ENGINE, No. 51,696, “Z A” type, complete with 
No. 6 Suction Plant. 
54 B.H.P. CROSSLEY GAS ENGINE, No. 54,017, “X E” 
type, capgicte with Suction Plant. 
NATIONAL GAS "eagaraudad No. 17,451, “ X” 
type, complete with Suction Plar 
OCO. TYPE BOI LER, by - 14ft. by 3ft. 3in. dia., 
120 ib. pressure, about 16 N.H. 
‘ISH BOILER, 10ft. by 4ft. dia., for 80 Ib. pressure. 


VERTIC CAL CRO: TUBE BOILER, 7ft. in. high by 
ge dia., foi 


r 601b 
YE SPECIAL ST) STEAM PUMP, 7in. steam cyl. by 7in 
water cy 


, 12in. stroke. 
BELT-DRIV ‘EN TWO- ee GEAR RAM PUMP, 4in. 
di . by 6in. stroke, heavy 
>TON STEAM on 
new 1912, for 200 Ib. pre 
STANLEY ENGINEERING Cco., 


Fer Sale, 300 K.W. Generator, 


by Westinghouse ; compound wound, 500 volts D.C., 
320 r.p.m., three-bearing machine, with r nulley. First- 
class condition. For immediate delivery.—HA RY H. 
GARDAM and CO., Limited, Staines. 1343 6 


our Economic Type Boilers, 
12ft. long, 8ft_diam., ee lb. pressure ; cheap for quick 
sale.—_SHAW GASKELL, Hul 888 


Hydraulic Riveter, 100 Tons 


capacity, 8ft. gap, jin working order. Also PUMPS 
suitable for above, —Apply, DAVIES and METCALFE, Ltd, 
Romiley. 570 G 


H. Longbotham and Co., Ld., 
° VE FOR SALE: 
LOCOMOTIVE, 2ft. gauge, cyls., 
l4in. stroke, 6 wheels coupled. 
TIP WAGONS, 4ft. Shin. gauge, side and end 
tip. 
60 to 70 Tons OLD RAILWAY SLEEPERS, 
40 Tons ORDINARY QUALITY TIMBERS. 
WAKEFIELD, £86 q 














Ble 





P416 ¢ 








by Wallis and Steevens, No. 7281, 
Bath. 704 G 














94in. dia. x 


achine Tools for Sale :— 
Double geared RADIAL DRILLING MACHINE, by 

Ww ew 7ft. arm indle, self-acting ai and hand-feed 
Gand BORING LATHE, 24in. centre 
admit Mt. diameter, 12ft. bed, self-act. 


compound overhead m: 
REW-CUTIING LATHE, by Whitworth, straight bed 
19ft. lo: ae centre (packed & to 19in), Te 
SCREW-CUTTING llin. centre 
— to ain 4+jaw chuck, 2face-piates, change wheels and 
counters 
DITTO, _ 8in. centre, 8ft. straight bed, change wheels (no 


countershaft). 
DRILLING and BORING MACHINE, Craven Bros. 
34in. balanced spina, admit 5ft. dia., lin. p a, cones and 


countershaft complete 
migra akg PLANING MAC INE, to plane 6ft. x 
18in. x Sey. bed, coer wheel a alleys complete. 
bout 2 Tons Carbon Steel LATHE TOOLs, assorted sizes 
from lin. to 2in. square, 6in. to 18in. 26 
“PUGSLEY and CO., 5 o 
“ Pugsley, Bri: Bathurst Wharf, Bristol. 


MACHINE TOOLS FOR SALE. 


an? x 6ft. Bed S.S. and S.C. LATHES. Delivery 


Six Plain MILLING MACHINES, tables Min. x 10in. and 
“oh “Special High-speed SHELL LATHES, 4jin. belt, with 

ix Special High-s in. it, wit) 
steel throughout, suitable for 18- under and 4.Sin. only, 
with former ro and ane attachments. Delivery Two 
from stock an sP2ee eek. 

Special THREAD “ty MACHINES, for all operations 
on shell. Délivery Two wi 

Ten 6in. x 5ft. Ga Bel ‘Hollow Spindle S.S. and S’c. 
— ES. Delivery Three to Four weeks. 

eavy Manufacturing UNIVERSAL MILLING MACHINE. 

Table in. x 13in. ; automatic feetis in all directions ; nine 
spindle s : Delivery eight weeks from date of Mi inistry of 
Munitions’ sanction 

Two Dozen 12in. Double-ended GRINDERS, F. and L. 
Pulleys, in stock. 

Quantity of Parkinson’s Perfect VICES, new, in stock, Sin. 


to 6in. jaws. 
YALE BLOCKS, HANGERS, COUPLINGS, 

and SHAFTINGS, in stock. 

Also SCROLL and INDEPENDENT CHUCKS. 

Two 24in. Jaw HORTON CHUCKS, one with Reversible 


aws. 
VERTICAL ATTACHMENTS suitable for the Denbigh 
Type Milling Machine, delivery from stock. 
MARTIN BROTHERS, 
Machine Tool Engineers, 
33 and 3, BRIDGE-STREET, MANCHESTER. 
Tel. : City 3952. Telegraphic: Pedestal N61 o 


New Creosoted Slee 


Prompt delivery 100-5000 lots of sel a 
SLEEPERS, in sizes 9ft. x 10in. x 5Sin., 9ft. “ 9in. x 44in., 
and 8ft. x fin. x 4in. State quantity "required. —Address, 
1704, “The Engineer” Office. 1704 6 


R. H. Longbotham and Co., Ld., 


LD, 
HAVE yor PROMPT SALE 
one. Evans SINKING PUMP, Zlin. by 16in. 


Gwynne 14in. CENTRIFUGAL PUMP, driven by 
high-speed Engine, 32ft. head, 4650 gals. per min. 
ONE Ditto, 9in. cyl., for motor drive. 887 @ 


hree 24ft. Lifeboats and One 

4 26ft., available for ——- Pc 3 built in strict 
accordance with the ~y ions of the Board 
Lio: re CON UCTIONAL, at and 


of Trade.— Apply, The 
ENGINEERING CO., Ltd., 36, Lime-street, E.C. 5 


FOR SALE. 
pit. 6in. Radial Arm Drilling 
spindle, by Spencer and 


MACHINE, cms motion and balanced action 
SIDE ae. Sanaa on 8ft. bed, by Geo. Richards 
and Co., Broadhea’ 
Double-geared a MACHINE, by 
Lawson, 3sin. hollow spindle, bed &{t. long. 
Two ELECTRIC LOCOS., 2ft. 6in. gauge, capacity 3 * 35 tons 
on the level at 5/6 miles per hour. Motors 500/600 vo! 
AUTO. HORI. ENGINE, by Robey and Co., bo ia 20in. 
dia. by 2ft. 6in. stroke. 
57 B.H.P. National Electric Light type GAS ENGINE and 
Suction Piaat. 
2 B.H.P. Diesel OIL ENGINE and GENERATOR, 100 
yolts, 150 amps., 250 revs. 
50 K.W. GENERATING SET, Two-crank High- t pets 
Engines, direct coupled to Generator, 500 volts, 500 revs. 
50 K.-W. GENERATING SET, Two-crank High-pressure 
Engines, direct coupled to Generator, 230 volts, 520 revs. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
HOS. W. WARD, LTD., ALBION WORKS 
Tel. : ‘‘ Forward, Sheffield.” Spl.4101 SHEFFIELD. 


300- -Ton Mixer.—The Shelton 


IRON, STEEL, and COAL CO.. Ltd., 
Trent, will have for DISPOSAL at the end of Ma: ‘the  RODY 
and PORT ENDS of a 300-Tons HOT MET. CTIVE 
MIXER, which has been at work four years, and is in 
excellent condition. Full particulars on app Hication. 889 « 


STOCK BOILERS. 


One Xft. by 3in. by 160 w.p. 
One S0ft. by 8ft. 6i: 

















Dron and 








. by 8ft. 
Two 30ft. by 7ft. din. by 100 wp. 
Other and pressures. 


JOHN TH OMPSON 





WOLYEBHAMPTO 


HYDRAULIC AND 
OTHER PUMPS FOR DISPOSAL, 


Horizontal HY prasiic PRESS, by Berry, llin. ram, 
—. stroké, together with weetie driven Hydraulic 


nypRaviic two iin, COOMULATOR, "oh rams ~ 


éin. long, 
Sft. 7 a ee 10ft. 
Breas SIN KING PUMP, iP, i2in. ieee Tin: ‘pump, 12in. 


troke ; 
we. VERTICAL SINKING PUMP, 300ft. series 
a HOR oe PUMP, 1l2in. steam, 6in. 
ouble-actin, 3 ea £60 
Tangye HORIZ TAL DUPLEX “PUMP, 10in. cylin- 
er, 6in. brass-lined pumps £75 


JOHN FRED. WAKE, DARLIN GTON. 


STEAM NAVVIES, — 


12-Ton Whittaker, crane type, NAVVY, 4ft. 8in. and 
broad gauges, modern first-class machine 

10-Ton Wilson, crane type, STEAM NAVVY ; good 
condition 

10 H.P. Ruston-Proctor STEAM NAVVY, late type £750 

10-Ton Whittaker, crane ty Pe, STEAM ’ NAVVY, 
excellent machine . £350 


JOHN FRED. WAKE, DARL INGT On. 


STEAM ENGINES. 


Modern Horizontal CROSS-COMPOUND ENGINE, 
by Hayward - Tyler; cylinders léin. and 26in 
pH Rin. stroke, gomplete governor and fly- 
wheel ; in good condition price 

Horizontal single - cylinder ENGINE, by Hick- 
yer aagent cylinder 18in. diameter, 36in. stroke, 


£75 
£9 





£1100 
£950 


ve 
Hoslsental single - - cylinder ‘ENGINE, by Midland 
— way 4" cylinder 18in. diameter, 26in. stroke, 


whee! 
High speed ‘VERTICAL, COMPOUND ENGINE, by 
Robey ; cylinders Re and 20in. diameter, Bin. 
stroke, 140 Ibs. w B.H.P. Low price . 


JOHN FRED. Ww AKE, DARL ING TON, 


ELECTRIC PLANT. 


Two very fine TURBO-ALTERNATORS, 700 K.W. 
each, particulars on application 5 -_ 
250 ion og GENERAT R, by G.EC., 600 volts, 
C. 
Two 50 K.W. ‘W, GENERATORS, coupled, by Armstrong- 
Whitw worth, ts, D.C., compound wound ; 
High-speed ENGINE ont GENERATOR on one bed- 
vate, by faery, —wragl = 3 K.W., six-pole 
ynamo, 125 volts, 360 r.r 
One 60 K.W. GENERATING SET, high-speed 
Alley and McLellan engine, coupled Phoenix 
Dynamo, four pole, shunt-wound, 220 volts, D.C. 


JOHN FRED. WAKE, ‘DARLINGTON. 


LOCOMOTIVES. 


Four-coupled LOOUv., copper ai 140 Ibs. w.p. 


LOCO., steel -P. 
pee, four-cou og Locos" 2ft. sch 
gauge, a. B uart, 1 ea 
Sft. gauge T'LOCO., Gin. cylinders, 1501b. w.p.. £375 


JOHN FRED. WAKE, DARLINGTON. 


875 « 


STEAM CRANES. 


60-Ton Steam oS deat CRANE, steel jib, 70ft. 
long, fine conditio 

ie > Scam Travelling DERRICK, Morgan ; or 

5-Ton Steam DERRICK CRANE, by Butters |. |. #210 


JOHN FRED. WAKE, DARLINGTON. 
876 « 


ELECTRIC LOCOMOTIVE 
AND OVERHEAD CRANES. 


§&Ton Blectric LUCO. axe by Grafton ; Mft. steel 
jib, 40 H.P. motor, 525 vo! iC. i 
7 pales Loco. onan E, by Smith; 23ft. 


2- Ton soe loctric Loco. CRANE, by Isles ; stee] jib 
40-Ton Electric OVERHEAD CRANE, 36ft. span 
10-Ton Electric OVERHEAD CRAN E; 3 motors 


JOHN FRED. WAKE, DARLIN 





£350 


£135 





13in. 
Sin. Four-cou; 
Two 8in. cy 


£950 
£400 





by 





£700 


£525 
£325 
£650 
£425 


NGTON. 
877 « 6 


~ GOLIATH CRANES. 


Two 20-Ton GOLIATH CRANES, 45ft. span Low prices 
JOHN FRED. WAKE, DARLINGTON. 


STEEL MINING TUBS, Bee 


Steel MINING TUBS, 20in. gau each £8 
Six a gauge Steel TIP W ‘GONS, oak frases, 
each £18 


20 3tt. aa SIDE TIP ‘WAGONS, ‘entirely new, — 

wood tops and frames ; ; £14 
JOHN FRED. WAKE, DARLING 3 TON. 
879 « 


SEMI-PORTABLE AND 
PORTABLE ENGINES. 


N.ELP. - se Undertype Semi- ppattabie 
ENGINE, b a 134in. and 23in. 
diameter, tin. sates 3 very fine - 

tre H.P. Semi-portable ENG NES, by Rol ny, 
10H.P. Portaihe ENGINE, by Morshall, Mnase-cilintar, 


8H. . Portabie ENGINE, by ‘Ruston-Proctor, 100 Ibs. 
w.p. 
JOHN FRED. Ww AKE, 


HAULING 
OR WINDING ENGINES. 


Pair very fine MADLING or WINDING ENGINES, 
by Grange Iron Co., ss 15in. aie Bie with 
Corliss valves, almost as 

Pair l6in. link reversing HAULING or WINDING 


£150 
Pair 13in. reversing ENGI NES, 
for hauling or winding. £180 


JOHN FRED. W AKE, DARLINGTON. 
881 


_ STEAM WINCHES, &. 


on b 

Two ; Horizontal WINDLASSES, 6in. cylinders .. poy £50 
One Harfield Patent STEAM W NDLASS, Qin. 

cylinders £100 


JOHN FRED. WAKE, DARLINGTON. 
To be Sold, New ie er 
*“ Hercules” 


; dred; na On th 16 metres ; bucket it 
600 litres.—Address, i ee © GROOT, Groote ioral 
Gorinchem, Aeatrinhds 


o Inventors and Others.— 
yo ped Established Engineering Firm is OPEN 
to es ‘ACTURE aud PUT ON MARKET quick-sellin 
— for every-day use.—Write, giving particulars in con 
ce, B. T., care os — Patent Agency, Ltd., 165, » Queen 
vi jctoria-street, E.C. 


anted to Manufacture, S 


MACHINERY - ae °hesons 
it for either b 








£725 
£170 
£1530 


£120 
DARLINGTON. 
880 6 





£230 


by Marshalls, suitable 





£60 
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Speen machine 
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[he Proprietor of the Patent 


No. 1642 of 1 for ‘* Improvements polation to TRANS 
MipsON GeAR for M R R’AD VEHICLES,” js 
ESIROUS of ENTERING into ARRANGEMENTS by way 
br HPI CENGE and ol on reasonable terms for the pur- 
pose of EXPLOITING the same and ensuring its full develo), 
mea and practical working in ~ country. 
communications should be addressed 
instance to ss - 
HASELTIN®, LAKE AND CoO., 
hartered Patent Agents, 843 
28, Southamptot -buildings, Chancery-lane, London, W.C 


in the first 





TO FURNACE BUILDERS AND FU RNAC 1D 
FITTERS 


~ | Phe Proprietors ‘of Patents 
Nos, 6167 


of 1913 and 3581 of 1914 are DESIROUS 
of ENTERING into NEGOTIATIONS for the GRANT o; 
LICENSES to manufacturers on royalty or otherwise, or ( 
treat for the SALE of PATENTS OUTRIGHT. 
Particulars will be furnished on application by— 
A. M. AND WM. CLARK, 
686 4 63, Chancery-lane, London, W.C. 2. 


°| Herbert Haddan and Co. 


Geant a ang Agents, of 31 and 32, Bedford-street 
Strand, W.C.2, London, beg to call the attention of engineers 
inanufaturer an. others to the following = An 
ENGLISH PATENT, the proprictors of which are DESIROU:s 
of ARRA NGING "by, LIC ENSE or otherwise, on Feasonadl 
tems, for the e and de 
the invention in this aoe oh 

IMP veneers IN FEED WATER HEATERS 
BOILERS, No. 6308 of 1911. 

For parti A mention'ng number and year of the tent 

address ps oer HADDAN and CO., Chartered Pate: 

Agents, as above 898 iu 


» ‘ » 

he Proprietor of Patent No. 
8104 of 1913, relating to WATER METERS, DESIRES 

to ENTER into ARRANGEMENTS for the purpose «1 
EXPLOITING the invention either by the SALE of th 
PATENT or by the GRANT of LICENSES.—Address, E. I’ 
ALEXANDER and SON, Chartered Patent Agents, 30 
High Holborn, London, W.C. 897 


PATTERNS. 
GEO. WAILES and CO. 


of 38, EUSTON ROAD, N.W., 
to Hace ALL CLAgeme Rad PATTERNS 
plate or cored work, to drawings or sketc 
Work can be carried out under he wt ee super 


vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Sp! 3015 
ims'|\ anted, General Repetition 
METAL WORK, for Government purpose, by en 
neers in London — —Address in first instance to Po 


“The Engineer ” Office _ 852 1 


Semi- Diesel Engines.—We are 
PREPARED to TENDER for MARINE ENGINES of 
this type, from 25 to 100 B.H.P., under class “A” certificate, 
for ear’ y delivery. — DAVID JOY and COLLIS, Ltd., ae 
Manor, "southampton. 


We are Open to Receive Ovders 


for ALUMINIUM, GUN-METAL. BRASS and ra0% 
B Certificates. Ri 7! ed 




















CASTINGS ander ‘A and 
ENGINEERING ©O., Bath. 





TO ENGINEERS. 
Which is the Perfect Locking 


Why, the “ PERF Loc, ” of course 
Then why don’t you use it? 


No accidents, no repairs. 506 1 





agshaw’ “heb ng Iron a 


as used in 


Government 
‘<< e e 


illustrated ‘price 
fod ahha bi, ropes and Batley, 
.) chnson and Pri, a 


wee 'rye AND TELEGRA 
TRACTORS 


SHELL LATHES 


FOR IMMEDIATE 
DELIVERY. 


A large number of heavy up-to-date 
American-made Shell Boring Lathes ; 
most of them new and unused, some 
few very slightly used (found to have 
been purchased in excess of needs), are 
for sale in the United States. 

For further particulars, address Sp! 3066 
THE BALDWIN LOCOMOTIVE WORKS, 
34, Victoria Street, London, S.W. 


2 ol BL trangia 
orkshire. G9 


Limited, 
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Heavy Type Plain Cylindrical 


GRINDING MAGHINES 


13in. x 40in. a Speciatity. 


QUICK DELIVERY. 





MAKERS: M73 


WALTER McGEE & SON, Ltd., PAISLEY. 


W. G. BAGNALL, L*° 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


from 3 to 50 tons, for any gauge, 
nest lass Workmanship and I Materials, 


Maxers or 


Tipping Trucks, Super C) P Aare Turners m0 
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PETROL EXPLOSIONS IN SEWERS. 


In consequence of two explosions, causing a good 
deal of damage to property, having taken place in 
sewers in the city of Pittsburg, Pa., the authorities 
of that city, acting in conjunction with the United 
States Bureau of Mines, instituted a series of investi- 
gations into the conditions under which explosive 
mixtures may be formed in sewers. An account of 
these investigations; with the results achieved in 


connection with them, has been published as a report, | 
written by Messrs. G. A. Burrell and H. 'T. Boyd, | 
in the Technical Paper No. 117 of the United States | 


Department of the Interior. As the matter is of 
considerable importance, we propose to give the 
gist of the Report in the following article. It should 


be mentioned that, at the outset, the authors of the | 


Report issue the word of warning that, as many 


different factors govern explosibility, such as. size | 


of the sewer, velocity of the sewage, temperature of 
the sewer air, volatility and rate of inflow of inflam- 
mable spirit, &e., only under identical conditions 
of tests with those carried out at Pittsburg would 
duplicate results be obtained. It should also be 
stated that in all cases a special explosive agent in 
the form of petrol 
Report——or some other spirit was introduced into the 
sewer ; it was not a case of inquiring into explosions 
due to the formation of possible explosive mixtures 
by the decomposition of the sewage. 

The sewer chosen for the experiments was one of 
the largest in the city. Its route in plan and its 
shape in cross section are shown in Fig. 1. It is 













“Tne Encincer” 


or gasoline as it is called in the | 


—e ~-485°95-——+}.$—__——_ 
/ 


from analysis of the samples taken from manholes 
2, 3, 4, and 6, which are given in Table No. I. It 
should be explained in connection with these figures 
that an analysis of the air in the sewer before the 
insertion of the spirit showed the former to contain 
only 0.06 per cent. of CO,, and only a trace of com- 
bustible gas :— 








Manhole No. 2. Manhole No, 3. 





Petrol 


| Petrol 
Time CO, per vapour Time CO, per | vapour 
of | cent. by | per cent. of cent. by | per cent. 


sampling.| volume, 


} 

| 

by cnging-) volume, | by 

volume, | | volume. 
- 1 | 


| 
| 
| 
| 
| 





Trace. § None, | 
| | 


pm I le | 
2.12 0.05 0.89 2 bf Os =| 9.49 
2. 0.05 0,27 2.3 ; 0.10 0.23 
2. 0.12 |} 0.25 2. | 0.06 | 0.10 
| 2: 0.10 0.18 2: | 6.06 | 0.04 
2. 0.08 0.136 2. |} 0.06 | 6.01 
3, 0.06 0.01 3. | 0.05 | ‘Trace. 
| 1. 4. 0.05 | 
| 





| In commenting on these analyses the report 
|remarks that on the basis that one gallon (United 
| States) of petrol produces about 32 cubic feet of 
| vapour at ordinary temperature and pressure, and 
| that a mixture of air and petrol containing 1.5 per 
| cent. of the latter represents the lowest limit at 
which the mixture is explosive, the 55 gallons of 


~} SECTION 
*OF SEWER 


82°7- 
Gaugin; 
chamber 






t 
669"3 






Swain Sc 


Fig. 1--SEWER IN WHICH TESTS WERE MADE 


8ft. 3in. wide and 8ft. Gin. high, and it is furnished 
with manholes numbered 1, 2, 3, 4, 5, and 6. The 
distance from manhole 1 to the outfall into the 
river Allegheny is 2706ft., and the distances between 
the various manholes are shown on the engraving, 
It was ascertained that under the conditions existing 
at the time test No. 1 was carried out, the average 
rate of flow of the sewage, as measured by flat wooden 
floats, was 6.45 linear feet per second. The depth 
of flow was 8in., and the amount of flow 19.6 cubic 
feet. per second. The gradient of the sewer was 


0.9 in the hundred. The temperature of the sewage | 
was 69.8 deg. Fah., of the air just above the sewage | 


68.5 deg. Fah., and of the outside air 68 deg. Fah. 
At 2.10 p.m. 55 United States gallons* of petrol 


TABLE I.—Results of Analyses of Sewer Air Samples. Test No. I. 


carried out the velocity of the sewage was 5. 38ft. 
per second, the amount of flow 10.95 cubic feet per 
second, and the area of flow surface 31.53 square feet 
per second. ‘The sample collecting pipe was in some 
cases let down to within 2in. of the surface of the 
| sewage, and in other instances to within 2ft. The 
| temperature of the sewer air at the beginning of the 





Manhole No, 4. Manhole No. 6. 
Petrol | | Petrol 
Time CO, per vapour Time | CO, per | vapour 
of cent. by | per cent. o | cent. by | per cent. 
sampling.| volume. by sampling. | volume. by 
volume. volume. 
- = —— ——__— - SS —_—_—— 
p-m. pm. | | 
2.16 0.08 0.672 2.20 | 0.04 | 0.20 
2.21 0.10 0.28 2.30 | 0.05 | Trace. 
2.26 0.07 0.12 2.40 | 0.09 | None, 
22) 0.05 0.11 2.50 |} None. | co 
2.41 0.05 Trace. 3.0 | és 
2.51 0.05 J 3.45 | ss * 
3.01 0.10 None. 4.35 ; 
3.45 0.05 a - 
1.30 | 0.05 i 








| test was 68 deg. Fah., and of the outside air 75 deg. 

Fah. at the beginning of the test at 11.40 a.m. on 
October 8th. A sample of the air taken from man- 
hole No. 2 before the test began showed a content 
of 0.20 per cent. of ‘carbon dioxide, but no trace of 
‘combustible gas. The results of the analyses of 
samples taken at various manholes is given in 
Table IT. 

It is interesting to note the varying results obtained 
by raising and lowering the orifice of the hose. The 
highest percentage of petrol vapour found at 24in. 
above the surface of the sewage was only 0.70 in 
manhole No. 4, whereas the highest percentage 
found at 2in. above the surface was 1.67 in manhole 
No. 3. The pouring in of the petrol took 11 minutes, 
and if at any time during 15 minutes after the com- 
mencement of pouring ignition had taken place, 
there is little doubt that a rapid sheet of flame would 
have passed along the sewer. Apparently ignition 
would only have been possible fairly low down near 
the surface of the sewage. The test as a whole is 
taken as showing that if five gallons of petrol per 
minute be introduced into an identical sewer to that 


| petrol would have produced enough vapour to render | at Pittsburg, and under the conditions described, 
explosive the air contained in 1900 lineal feet of a dangerous condition would continue as long as 


9ft. diameter sewer, provided that the sewer. air 


and petrol vapour were perfectly mixed. The con- 
ditions, however, were not such that a perfect mixture 
was formed. First. of all, the petrol, flowing with 
the sewage, was rapidly carried past any particular 
point. Then, too, only the lighter parts had a 
chance to evaporate at any point, and petrol vapour 
is about three times as heavy as air, so that the 
mixing of vapour with air at any appreciable distance 
above the sewer water would be slow. The first 
sample taken from manhole No. 2, two minutes 
after the introduction of the petrol, contained 0.89 
per cent. of petrol vapour. ‘The first sample from 


were poured into manhole No. | as fast as the barrel | 


containing it could be emptied. The petrol is given | 








Manhole No, 2. Manhole No. 3. 
Elapsed | Height | Percent- | Elapsed | Height | Percent- 
time after of hose age of [time after . of hose age of 
petrol above petrol petrol above petrol 
began to | sewage. vapour. | began to | sewage. vapour. 
enter. enter. 
Minutes. | Inches. Minutes. Inches. 
1} 2 0.26 3 2 1.28 
3 2 1.01 4 2 1.63 
5 2 1.51 6 2 1.67 
} 7 24 0.27 8 24 0.46 
| 9 2 1.07 10 2 Rakd 
| 11 24 0.12 12 24 0.40 
13 2 1.14 14 2 0.83 
18 24 0.10 19 24 0.16 
28 2 Trace. 29 | 2 Trace. 
38 2 None. 39 | 24 None. 
48 24 a 49 | 2 99 





| taken three minutes after the petrol had been poured 
in. ‘‘ In other words,” says the Report, “ the relation 
| between the movement of the gasoline down the 


manhole No. 3 contained 2.19 per cent., and was | 


| sewer, the distance between the manholes, and the 
| time of collection of samples, was such that at man- 


the flow lasted. 

The first two sets of tests were carried out with 
the sewage flowing at a fairly rapid rate. It was, 
therefore, decided to submerge the outlet of the 
sewer in test No. 3, in order to ascertain what effect 
would be produced by slowing up the rate of flow of 
the sewage. To carry out this test, a. bulkhead was 
built in the sewer at manhole No. 3, and part ot the 
flow was diverted in an old sewer near-by by means 
of sandbags, so that the sewage was allowed to back 

/up gradually. Petrol was then introduced into 
manhole No. 2 at the rate of five gallons per minute, 
'and samples were taken at manholes 3, 4, 5, and 6 at 


TABLE II.—Results of Analyses of Sewer Air Samples. Test No. II. 





Manhole No. 4. Manhole No. 6. 
Elapsed | Height  Percent- | Elapsed Height Percent- 
time after of hose age of ftime after of hose age of 
petrol above petrol petrol above petrol 
began to sewage. vapour. | began to | sewage. | vapour. 
enter. enter. 
Minutes. | Inches. Minutes. Inches. 
4} 2 0.65 64 2 0.02 
6 24 0.55 e. 2 0.06 
8 2 1.02 10 2 0.13 
10 24 0.59 12 2 0.05 
12 2 1.13 14 24 0.25 
14 24 0.70 16 2 0.45 
16 2 1.10 21 24 0.08 
21 24 0.23 26 2 0.12 
31 2 0.12 36 24 Trace. 
41 24 None. 46 2 oa 
51 2 * 51 24 None. 








intervals, and alternately at 2in. and 2ft. above the 
| surface of the sewage from 11.10 a.m. until 3.30 p.m. 
The results of the analyses of the samples obtained 
are set out in Table ITI. 

With regard to this test, the Report remarks :— 
“The results of the test prove that with a sewer 








Fig. 2—METHOD OF TAKING SAMPLES 


as having a specific gravity of 67.5 Bé.—say, 0.79. 
For taking samples of the air in the sewer the first 
method adopted was to lower exhausted glass tubes 
on the end of long poles, and_ break off the tips 
by striking them against the sides of the sewer. 
Subsequently, however, the method illustrated in 
Fig. 2 was employed. By this means samples of 
the air were drawn up into bottles by means of a 
small hand pump, provided with a long hose attach- 
ment. After the petrol had been poured in, samples 
were taken at intervals at all the manholes. We 
need only concern ourselves with the results obtained 





* A United States gallon is approximately five-sixths of a British gallon, 


| hole No. 3 there was more gasoline vapour three | submerged by high water extremely dangerous 
| minutes after the introduction than at manhole | conditions can result from a small amount of gasoline. | 
| No. 2, two minutes after the gasoline had been poured | As will be noted from the analyses, between manhole 
|in. The significant fact is that 2.19 per cent. was | 5 and manhole 6, a distance of about 500ft., there was 
‘the largest quantity of gasoline in any sample. Only | a dangerous condition five hours after the gasoline 
| very small proportions were found at any manhole | had been run in. It will also be observed that the 
ten minutes after the introduction of the gasoline. | percentages of gasoline were slightly but noticeably 
It is evident that the barrel of gasoline (55 gallons) | increasing at manholes 3 and 4 above. It can be 
poured all at once in a manhole of a fast-flowing | readily seen that if, as might happen, a sewer should 
| be submerged for several days or a week at a time, 
'a highly dangerous condition would result if as much 
| as five gallons of gasoline or light oil were to escape 
manholes were not removed, as had been done for | at one point from garages and dry cleaning establish- 
test No. 1, petrol was added gradually, instead of | ments or other places situated on its drainage basin.” 
being poured in as fast as possible. The same| Test No. 4 had for its object to determine the effect 
quantity was used, and the rate of addition was | of adding varying quantities of petrol to the sewer, 
five gallons per minute, so that it took 11 minutes | and with this idea the conditions were kept the same 
'to empty the barrel. At the time the test was ‘as in test No. 3, but only half the volume of petro- 


| sewer renders the air explosive only for a few minutes 
at any particular point.” 
In test No. 2, during which the covers of the 
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was poured in. It will not be necessary to deal with 
the analyses in detail, and it need only be said that, 
when compared with those of test No. 3, they were 
found to be almost in the same ratio as the quantities 
of gasoline used. That is to say, the samples collected 


TaBLe III.—Results of Analyses of 


Manhole No. 3. Manhole No. 4. 


vapour pressure of cleaners’ naphtha was 40 mm. 
of mercury ; of 0.733 petrol, 57.5 mm.; of 0.7216 
petrol, 82 mm.; of 0.7035 petrol, 110 mm., and of 
0.6863 petrol, 212 mm. When these vapour pres- 
sures are expressed in terms of the percentages by 


Sewer Air Samples. Test No. III. 


Manhole No. 5. Manhole No. 6. 
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during test No. 4 showed approximately only one-half 
the percentage of petrol vapour contained in the 
samples collected during test No. 3, the same quantity 
of petrol having been used in both cases. 

The Report next goes on to deal with the effects 
produced by petrol of varying volatility. It was 
realised that the rate of evaporation of the spirit 
must have an important bearing on its explosive 
effects when present in sewers, since the more highly 
volatile the spirit the more quickly it evaporates, 
and, other things being equai, the greater volume of 
air it will render explosive. A series of tests was 
therefore carried out with five different qualities of 
spirits, in order to determine their vapour pressures 
at varying temperatures. The spirits employed 
were :—(a) Cleaners’ naphtha, sp. gr. 56 Bé., corre- 
sponding to 0.7527; (b) petrol, sp. gr. 61’ Bé., 
corresponding to 0.733; (c) petrol, sp. gr. 64 Bé., 
corresponding to 0.7216; (d) petrol, sp. gr. 69 Bé., 
corresponding to 0.7035; and petrol, 73 Bé., corre- 
sponding to 0.6863. The determinations were 


MILLIMETRES OF Mercury 


PRESSURE, 


0 1 
TEMPERATURE, vbecrees CENT: 
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Fig. 3—RESULTS OF TESTS 


made by introducing the spirit into a glass bulb of 
15 c.c. capacity, connected with a mercury vacuum 
pump and a mercury manometer. First of all, the 
bulb containing the liquid was cooled to a temperature 
of — 78 deg. Cent.—the temperature of solid carbon 
dioxide and acetone. The air was then removed 
from the system by means of a pump. At the 
temperature of — 78 deg. Cent. none of the samples 
had any appreciable vapour pressure. 

The bulb containing the spirit under test was then 
immersed in a bath, which was kept stirred and 
maintained constant at various temperatures in 
succession. The pressure of mercury at the different 
temperatures was noted, sufficient time being allowed 
at each step for equilibrium to be reached. Pressure 
readings could, it is said, be obtained with an accuracy 


of + 1mm. of mercury, and temperature readings : 


with an accuracy of + 0.2 deg. Cent. 

The results obtained with the five different spirits 
are shown graphically in Fig. 3. As will be seen, 
they varied very considerably. Thus, at an ordinary 
temperature of 17.5 deg. Cent. (63.5 deg. Fah.), the 
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volume of spirit vapour that will mix with air at 


the temperatures given, the results become :— 

760 x 100 = 5.3 per cent. 
760 x 100 7.6 be 
760 100 10.8 
760 100 14.5 
760 x 100 = 27.9 


Cleaners’ naphtha... .. 40 
Petrol, sp. gr. 0.73% 57. 

pa 0.7216 .. 

0. 

0. 


7035 .. 1 
6863 .. 2 « 

In other words, at a temperature of 63.5 deg. Fah.» 
air will uniformly mix with over five times as much 
vapour from 0.6863 sp. gr. petrol as from 0.7527 sp. 
gr. cleaners’ naphtha. It is pointed out, however, 
that petrol is not a definite compound, so that the 
specifie gravity test is a poor criterion of the nature 
of a particular distillate. Hence the foregoing 
figures only approximate to what the vapour pres- 
sures of different spirit distillates of the given specific 
gravities must be, but they show well enough, for 
the purpose desired, the relative danger of explosions 
from different qualities of spirit when discharged 
into a sewer. 

In connection with the investigations set out in 
the foregoing, a systematic inspection of sewer air 
was undertaken in Pittsburg, especially in the sewer 
in which the explosions mentioned at the commence- 
ment of this article occurred. The sewer, it may be 
explained, is about 96in. in diameter at its commence- 
ment, and about 106in. in diameter at its outlet into 
the river Allegheny. The depth of flow of sewage 
varies from 12in. to the entire cross section. The 
gradient is 0.97 per cent., and the capacity at the 
outlet about 1860 cubic feet per second—roughly 
ten thousand million gallons per day. It drains an 
area of some 1692 acres, an area which contains more 
motor garages than any other district of the city. 
Four observers were stationed at different points 
along this sewer. They were all provided with 
apparatus with which they could make quick tests 
of the sewer air, at least once every half hour if neces- 
sary. 

During a period of about one year as many as 
6553 tests were made. Of these 6278, or 95.8 per 
cent., showed less than 0.05 per cent. of petrol 
vapour; 205 tests, or about 3.13 per cent., showed 
between 0.05 and 0.1 per cent.; 60 tests, or about 
0.92 per cent., showed between 0.1 and 0.2 per 
cent.; 6 tests, or about 0.09 per cent., showed 
between 0.2 and 0.4 per cent., and 4 tests, or 0.06 
per cent., showed between 0.4 and 0.7 per cent. of 
petrol vapour. The tests showed, therefore, that 
the ordinary flow from the garages, cleaning establish- 
ments, and other sources of inflammable vapour in 
the district, was not enough to produce a dangerous 
condition in the sewer, so that, normally, it was 
free from explosive gas. The highest readings, it 
will be observed, were only between 0.4 and 0.7 per 
cent., and the lowest explosive limit is somewhere 
about 1.5 per cent. It was therefore concluded that 
the explosions must have been due to the discharge 
of unusually large quantities of inflammable material 
into the sewer, but that such a condition of things 
rarely prevailed. 
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THE INSTITUTE OF METALS. 
No. I. 

THE annual meeting of the Institute of Metals 
was held in the rooms of the Chemical Society, 
Burlington House, London, March 21st and 22nd, 
under the presidency of Sir George Beilby. There 
was an excellent attendance, including ladies, the 
Society having opened its doors to women members. 

The President, in moving the adoption of the 
report of the Council, of which an abstract appears 
below, referred to the condition of prosperity revealed 
therein. This was, he said, due largely to the 
enormous amount of mental activity arising out of 
the war in the subjects with which the Institute 
was concerned. There had recently been a gratifying 
increase in membership, and, including those names to 
be announced that evening, the total membership 
was between 700 and 800. The financial position 
of the Institute was also highly satisfactory. 

The report of the Council states that considerable progress 





has been made by the Institute during the past year. Not 
only has the membership developed substantially and the 
financial position imaoueel, but the usefulness of the Institute 
to the country in the present time of national emergency, as 
well as its international status, has also increased. Particularly 
noteworthy has been the setting up of research laboratories 
in connection with the work of the Corrosion Research Com. 
mittee as a result of financial assistance afforded by the Govern. 
ment. 

The reconstitution of the old Corrosion Committee, which was 
decided upon by the Council in 1916, has been effected during 
the past year. The members of the Committee are now appointed 
as to one-half by the Council and as to the other half by certain 
Government Departments, public bodies, societies, and insti- 
tutions interested in the subject of the corrosion of the non- 
ferrous metals. Professor Carpenter has been appointed 
Chairman of the Committee. Following the reconstitution 
of the Committee, there was received in March, from the Govern. 
ment, through the Department of Scientific and Industrial 
Research, a grant of £325 towards the expenses of the Committee 
for the six months ended September 30th, 1916. The grant was 
conditional upon the appointment of a salaried investigator, 
who would devote his whole time to carrying on the corrosion 
research investigations at the Committee’s Research Station 
in the University of Liverpool. The Committee were successful 
in securing the services of Dr. G. D. Bengough, M.A., as in- 
vestigator, notwithstanding the fact that he holds a captaincy 
inthe Army. As assistant investigator the Committee appointed 
Dr. O. F. Hudson, of the University of Birmingham. On 
indication being given to the Committee that the Department 
of Scientific and Industrial Research would be prepared to 
increase their grant to the sum of £900 per annum as from 
October Ist, 1917, it was decided, on the invitation of Professor 
Carpenter, to transfer their laboratory to the Metallurgica! 
Department of the Royal School of Mines. Thanks to the 
kind interest of one of their members, Mr. J. Christie, they were 
enabled also to establish an experimental sea-water corrosion 
station in the Corporation electricity works at Brighton. As 
a result, condenser tubes can now be tested under actual working 
conditions at Brighton. As regards experimental work carried 
out during the year, this has necessarily been much hampered 
by the difficulties and delays in obtaining equipment and 
apparatus, and the new laboratory at the Royal School of 
Mines was in consequence not completed and ready for occupa- 
tion until three months later than had been anticipated. By 
the kindness of Professor Carpenter temporary quarters were 
provided for the Committee’s investigators, and work was 
commenced early in November on a comprehensive scheme 
which had been approved by the Committee. This scheme 
includes a detailed study of a number of factors which had 
been suggested as determining the initiation of corrosion, and 
an attempt to estimate their relative importance in the case of 
a pure metal. A start has been made on the study of certain 
physical factors, and on the influence of small quantities of 
‘* impurities,” such as oxide. It is believed that the knowledge 
so obtained will help materially in the interpretation of results 
already obtained in the investigation of brass and other alloys 


The first paper presented was that by Mr. Owen 
W. Ellis, on ‘“* The General Properties of Stampings 
and Chill Castings in Brass of Approximately 60 : 40 
Composition.”” We give the official abridgement. 


The investigations given in detail in this paper represent 
an endeavour to ascertain the causes of the variations observ- 
able in the machining properties of brass stampings, such as are 
supplied to machine shops for subsequent treatment. Con- 
siderable differences in output can be occasioned by variations 
of certain factors. Some of these factors have been studied in 
relation to the Brinell hardness numbers of certain stampings ; 
other of these factors have been studied in relation to the com- 
position of certain stampings. The object of the research has 
been to discover, first, those factors which have best effect 
on the machining properties of the stampings, and secondly, 
the means whereby those factors can be made constant. 

The results of the first portion of the research—the effect of 
varying certain factors in the course of manufacture on the 
Brinell hardness numbers of the finished stampings—are 
tabulated below :— 

The Brinell hardness numbers of stampings in the range 
55 per cent. to 65 per cent. of copper are :— 

(1) Inversely proportional to the copper content of the 
stampings. 

(2) Only slightly affected by variation in casting tempera- 
ture and condition, 

(3) More likely to be affected by differences in stamping 
temperature. 

(4) Considerably affected 
stamping. 

Considering the items more fully, the first may be of value 
in two ways—the Brineil hardness number can be taken as an 
approximate guide to the composition of an alloy in this 
series, and thus may serve to reduce certain of the difficulties 
experienced by brassfounders dealing with large quantities of 
scrap metal and swarf of unknown origin ; the Brinell hardness 
numbers of stampings as supplied to the machine room should 
not exceed about 85. This figure is given as a maximum, not 
as a result of an examination of the law found to connect the 
Brinell hardness numbers with the composition, but as a result 
of the known increasing effect on output of stampings possessed 
of higher values than this. The second and third items are of 
lesser importance, chiefly on account of the fact that variations 
due to these factors are rendered quite negligible if the stampings 
are annealed subséquent to forging. Regarding the fourth 
item, it appears that, when dealing with stampings of uniform 
composition, low-temperature annealing—500 to 600 deg. Cent. 

~is more suitable than high-temperature annealing—above 
600 deg. Cent. 

That the condition of the tool has an important influence on 
the ‘‘ apparent ” hardness of stampings is evidenced by certain 
machining trials on stampings, and, to a certain extent, by the 
fact that stampings of identical hardness numbers have been 
termed ‘‘ hard ”’ and “ soft” by different observers. 

The results of the second portion of the research are shown 
by diagrams. The relation between the composition of the 
alloys in this range and certain of the mechanical properties 
of this series is shown, as is also the relation between the com- 
position of the same alloys and the machining times and power 
consumption under constant load of the same. 

A comparison of the last two factors is of interest. In the 
case of the 55.9 per cent. alloy the machining time of the alloy 
is high, the power consumption low, which appears to point to 
the fact that the resistance of this alloy to abrasion would be 
high. With increasing copper content the former of the above 
factors decreases, while the latter increases, till at about the 
57 per cent. alloy an increase in what can, we think, be termed 
“‘ toughness ’’ evidences itself. From this point the tendency 
is for the two factors to vary concurrently, though there is a 
discontinuance at about. the 60 per cent. alloy, which serves 
to indicate a general improvement in machining properties. 
With further increase of copper the concurrent variation con- 
tinues over a short section, after which the machining times 
increase at a greater rate with respect to copper percentage 
than does the power consumption. The general impression 
created by these findings is that the aim of the founder should 
be to approach as nearly as possible to 60 per cent. of copper 
in his finished alloy. 


Mr. Ellis also presented a note on the ‘* Machining 
Properties of Brass.’ He pointed out that it has 
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been noted that cold rolled 60: 40 rods, having Brinell 
hardness numbers as high as 140, machine almost 
as readily as stampings—hot forged—of similar com- 
position having Brinell hardness numbers of approxi- 
mately half the above value, and he suggested that 
the difference in machining properties could be 
explained by a consideration of the microstructures 
of the materials in question. 

Mr. R. 'T. Rolfe said there need be no surprise 
that the relation between the Brinell hardness numbers 
and the machining properties only held good within 
a limited range, and, indeed, it was obvious that the 
Brinell number obtained might be quite misleading 
as an indication of the machining properties. While 
the value of the system described and its application 
to manufacturing methods had been amply demon- 
strated the conclusions to be drawn must be strictly 
limited to the cases in question. 

Mr. F. Johnson referred to the confusion which 
often existed in the minds of machinists between 
hard and soft material. With regard to the suggestion 
that a rough ball test would give a close approximation 
to the copper content of any given ingot he agreed 
that great care had to be exercised in applying such 
arule. Moreover, the complete analyses of stampings 
and castings given in the paper showed @ considerable 
difference in the pereéntage of various contents which 
tended to vitiate the result, particularly as aluminium 
was included. 

Professor Thos. ‘Turner, while stating that so far 
as his own knowledge went the result obtained by 
Mr. Ellis were in accordance with expectation, also 
emphasised the need that the relation between 
Brinell hardness numbers and machining properties 
should not be pressed too far. Dr. Arnold had shown 
in connection with tool steel that the Brinell hardness 
numbers did not give any indication of the cutting 
properties. 

Dr. Walter Rosenhain pointed out that the Brinell 
hardness of cold-worked material arose from a 
different cause from that of the untreated material, 
and, moreover, if the Brinell ball test was made on a 
cold-worked bar on the longitudinal and transverse 
planes, different figures would be obtained. There was 
also the temperature effect, and it was therefore 
clear that one might expect a considerable difference 
in the behaviour of two substances of the same 
Brinell hardness. Structural differences and the 
different nature of the strain imposed had to be taken 
into account. 

Mr. J. H. Robinson pointed out that the author’s 
tests were carried out on material for a certain impor- 
tant component used in gun manufacture. Consider- 
able difficulty had been experienced at the works 
in getting uniform results from a component which 
had to be made to very fine limits. Fortunately, the 
experiments made by Mr. Ellis had enabled the 
difficulty to be overcome, and the experience gained 
suggested that to obtain accurate work in brass 
it was necessary to keep as closely as possible to the 
60: 40 alloy. Personally, he did not believe that the 
presence of iron and aluminium had much effect. 
In connection with the note submitted by Mr. Ellis 
on the 60:40 stampings and the 60: 40 rods most 
remarkable results had been obtained by the use of 
rod metal rather than stampings. On the subject 
of the temperature effect referred to by Dr. Rosenhain, 
he would point out that the point of the tool did not 
get very hot; the crowding of the material was a 
much more important factor. He had been greatly 
impressed with the importance of getting the very 
highest possible cutting speed with any tool used to 
cut small accurate holes in brass work, as by this 
means the effect of variation in the composition of 
the alloy could be overcome. 

Mr. M. 'T’. Murray referred to the need of still more 
information being available on the subject discussed 
in the paper. Every manufacturer of brass rods 
would endorse the remark that the opinions of 
machine operators on the hardness of the material 
with which they were dealing were quite unreliable. 
The point made by Dr. Rosenhain as to the difference 
between natural hard material and work-hardened 
material was very significant. He could speak from 
practical experience. 

Mr. Sydney W. Smith then presented a paper on 
‘Surface Tension and Cohesion in Metals and Alloys,” 
of which an abstract is appended. 

The author refers to a previous communication, made by him 
in 1914, in which he described a method of measuring the surface 
tensions of molten metals, based upon the observation that 
capillary depressions occur in the surfaces of molten metals 
when carbon tubes of fine bore are plunged vertically into 
them, These depressions were found to follow the general 
law by varying in depth inversely as the diameter of the tube, 
and to be analogous, in every way, to the depressions which 
have long been known to occur undér similar conditions in 
liquid mercury. 

The property of surface tension, being the result of internal 
molecular forces, which are unbalanced at the surface of a 
liquid, is now considered in relation to the internal forces of 
cohesion in the solid state, and from this point of view it is 
regarded as being an index of cohesion. 

The continuity of properties in the liquid and solid states 
has been examined by Traube in relation to Van der Waal’s 
equation, an expression in which Boyle’s Law is extended to 
take into account the forces of molecular cohesion in modifyin; 
the simple gas relation, P V = a constant and originally applie 
to gases under considerable compression. As the result oF the 
application of this equation to the solid state, certain figures 
have been given by Traube for the internal pressures or internal 
cohesions of the pure metals, based upon their atomic volumes 
and coefficients of sapeueien. 

These figures have now been compared with the surface 
tensions in the molten state of those metals which have so far 
been examined, and, with the exception of aluminium, they 





show a comparatively simple linear relation. From this it is 
concluded that surface tension in the molten state may be 
regarded as an index of cohesion in the solid state. 

The relation of these internal pressures to the compressibilities 
of metals, as determined by T. W. Richards, is next discussed. 
By considering atomic compressibilities, as deduced from 
Richard’s values for unit volume, T'raube showed that, for 
14 metals in the solid state, the product of the internal pressure 
and the square root of the atomic compressibility is roughly a 
constant. The significance of this relation is discussed with 
regard to the hardness produced in metals by cold work, and 
it is suggested that a closer scrutiny should be made of the small 
changes of density which occur as the result of such treatment. 

The second portion of the paper deals with certain aspects 
of cohesion when considered in relation to the miscibility of 
metals when alloyed. Indications are given of the direction 
in which the determination of the surface tensions in the molten 
state may throw some light on problems which are intimately 
dependent on cohesion, 

Consideration is given to the occurrence of *‘ liquation ” 
resulting from limited miscibility, even in cases in which the 
components are regarded as forming complete series of solid 
solutions. An explanation of this behaviour is offered, based 
upon the foregoing considerations. 

Certain conclusions are drawn as to the effects of the relative 
internal pressures of the components of certain alloys in deter- 
mining their hardness and the application of these views is 
made to certain cases. 

The paper concludes with a bibliography relating to the 
questions which have been discussed. 

Sir Thomas Rose commended Dr. Smith for his 
courage in putting forward some heterodox opinions. 
It would not do to condemn them hastily, but the 
author, however, in asking that there should be put 
on one side a large number of determinations on the 
effect of cold work and annealing of metals did so on 
purely theoretical considerations and did not give any 
experimental data in support He hoped prevailing 
ideas on hardness would be cleared up by the Com- 
mittee that was sitting. 

Dr. F. C. Thompson said that if Dr. Smith's 
conclusions were true, surface tension and intrinsic 
pressure bear an extremely simple linear relation to 
each other, but he doubted whether this relationship 
was so close as Dr. Smith seemed to imagine. The 
importance of atomic volume was referred to several 
times in the paper, but there appeared to be grave 
reason indeed to doubt the conclusion of Roberts- 
Austen. 

Mr. J. Dewrance said the crystallisation from the 
centre to the outside of a casting was a matter of 
extreme importance in bronze alloys. According 
to whether the crystals formed in the centre or the 
outside first so-the contraction took place in that 
order. 

Dr. Smith, in reply, agreed that while many of the 
opinions expressed in the paper were heterodox they 
all required more light thrown upon them. With 
regard to cold work resulting in a diminution of 
tenacity he was inclined to think that all forms of 
honest cold work—and by that he excluded wire 
drawing to nine times the original length—resulted 
in increased tenacity. 

The final paper read at the first meeting was on the 
** Annealing of Nickel Silver,” by Dr. F. C. Thompson. 

The paper deals with the influence of the duration of annealing 
at a temperature of 800 deg. Cent. on the hardness and ductility 
of a nickel silver with 10 per cent. of nickel. A period of five 
hours yields the material in its best condition. It is also shown 
that the alloy deoxidised with cupro-manganese is superior to 
one not so treated, and that nickel silver cast from clay pots 
is more ductile than that from plumbago crucibles, Dealing 
with the influence of the rate of cooling from the annealing 
temperature on the properties of the nickel silvers, it is shown 
that both very slow and very rapid cooling yield soft ductile 
material, while air cooling—normalising—gives a hard, less 
ductile alloy. This is explained by assuming that the form 
stable above 300 to 400 deg. Cent. is a different one from that 
stable at room temperatures. Either form is itself soft and 
ductile, but a mixture of the two is harder and more brittle. 

In the discussion, Mr. F. Johnson, referring to the 
statement in the paper that better metal was obtained 
by melting in clay pots than in plumbago pots, 
suggested the possibility of carbon being absorbed 
by the nickel silver in the plumbago pots, which 
perhaps would have a detrimental effect on the 
metal. 

Dr. O. F. Hudson said it was suggested that the 
change that occurred in nickel silver was analogous 
to the change that occurs in steel during hardening, 
but it always seemed to him rather dangerous to 
argue by analogy. It was true that there were changes 
in the properties of slowly cooled and quenched 
nickel silver, but there did not seem to be at present 
any experimental proof that the change was in any 
way similar to that which occurred in steel. With 
regard to the mechanical tests it was possible that some 
of ths variations noticed in the paper were due to 
unexpected variations in the annealing conditions 
and the annealing temperatures should be controlled 
to a greater degree of closeness than appeared from 
the paper. 








OBITUARY. 
ROBERT GORDON SHARP. 


WE regret ‘to have to record the death, which 
occurred on Wednesday, the 21st inst., at his home, 
West Hill House, Chapel Allerton, Leeds, of Mr. 
Robert Gordon Sharp, general manager of the Leeds 
Forge Company, Limited. 

Mr. Sharp was born at Keith, Banffshire, on the 
19th March, 1864, and educated at Boat of Garten, 
Inverness-shire. He served an apprenticeship in 
the locomotive works of the Great North of Scotland 
Railway at Aberdeen, and later was employed in the 
drawing-oftice at Kitson and Co.’s Airedale Foundry, 





Leeds. Subsequently he held appointments in the 
locomotive departments of the Great North of Scot- 
land Railway at Aberdeen and of the Midland Railway 
at Derby. In 1904 he was appointed works manager 
by the Leeds Forge Company, and in 1911, when Mr. 
Francis L. Lane became managing director, succeeded 
him as general manager. 

Mr. Sharp, who was a great believer in the impor- 
tance of education, had made a special study of 
economic questions and held decided views on the 
relation of Capital to Labour. Workpeople as a 
class he held in high esteem and, in return, won their 
respect and affectionate regard. Firm but sympa- 
thetic and of high ideals, his bright and elevating 
influence was felt wherever he went, and his loss 
will be mourned by all with whom he came in contact. 
To the firm’s development in recent years Mr. Sharp 
largely contributed, and he continued to assist in 
its management until the day of his death. He 

















ROBERT GORDON SHARP 


leaves a widow and a son, an officer in the West 
Yorkshire Regiment, now serving in France. Mr. 
Sharp was made a member of the Institution of 
Mechanical Engineers in 1905. 


JOHN 8. RAWORTH. 


By the death of Mr. John 8S. Raworth, which 
occurred on the 24th inst., there has been lost to the 
engineering profession one of the early pioneers in 
the application of electricity to industrial uses, and, 
moreover, one of those early pioneers who was 
also an engineer. Mr. Raworth was born in Sheftield 
on June Ist, 1846, and he was, therefore, a man of 
over thirty before electric lighting began to make 
any headway. Consequently he, had received his 
engineering education and had had much mechanical 
experience before it came to his lot to tackle the 
numerous problems which the introduction of the 
new form of energy presented. He was, in fact, 
among the very few who, in the early days, were what 
might be termed electrical engineers in contra- 
distinction to the electrician, pure and simple. 

Mr. Raworthserved his apprenticeship with R. and W. 
Hawthorn of Newcastle-upon-Tyne, and afterwards 
occupied the post of draughtsman to Messrs. Wren 
and Hopkinson, of Manchester. ‘Towards the end of 
the seventies there was a demand for young men 
to undertake the introduction of electric lighting, 
and Mr. Raworth saw his opportunity. He entered 
the employment of Siemens Bros., and for a number 
of years represented that firm in the Manchester 
district. As was hardly to be wondered at considering 
the firm with which he had served his time, he devoted 
much time and attention to the installation of electric 
light on shipboard, in which direction the adoption 
of electric lighting was much more rapid at the 
commencement than was the case on land. He was 
responsible for fitting up, amongst others, the following 
liners :—Alaska, Arizona, Aurania, Austral, Britannic, 
City of Berlin, City of Rome, and Orient. But it 
was not only the electric equipment of steamships 
on which Mr. Raworth was engaged during the busy 
years of his life in Manchester. On the contrary, 
he was responsible for the erection of the majority 
of the more important electric lighting plants which 
were put to work during that period, and it is recorded 
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that he also installed the first electrically worked lift 
to be operated in this country. We gather that he 
also started and worked a small central generating 
station from which he distributed current to consumers 
in the immediate neighbourhood. 

In 1886 Mr. Raworth came to London to take up 
the responsible position of chief engineer to what was 
then the Anglo-American Brush Electric Light 
Corporation and which is now the Brush Electrical 
Engineering Co., Limited. At the time the firm 
occupied Victoria Works, Belvedere-road, Lambeth, 
and it was engaged largely on the reproduction of 
dynamos of American design. But with Mr. Raworth 
as chief engineer, and Mr. W. M. Mordey as chief 
electrician, the company was about to enter upon a 
new era. The designs of pre-existing machines was 
drastically revised, and though the original Brush 
arc machine did not prove to be susceptible of 
much alteration, improvements in the designs of 
other dynamos, which were at that time all of the 
direct current type, very soon began to make their 
appearance, all of them embodying greater mechanical 
strength. A large portion of the company’s business, 
owing doubtless to Mr. Raworth’s earlier connections, 
was at that time in combined ship lighting plants. 
At first high-speed Browett Lindley engines were 
employed to provide the motive power, but, later, 
Mr. Raworth designed a special type of engine for 
the work. It was under him, too, that the company 
supplied its first train lighting plants for use on the 
London, Brighton and South Coast. Railway. The 
machines used for that purpose were of the Brush 
are type specially wound for train lighting work 
so as to_give what was very nearly a steady voltage 
over a range of speed. 

Very soon, however, new types of machines began 
to make their appearance. At first the firm made 
no alternators. Then came the introduction of the 
spider-poled Mordey alternator, the mechanical 
details of which had to be worked out under Mr. 
Raworth’s supervision. For the alternating current 
all sorts of fresh switchgear had to be evolved, and 
though attempts in this line were very far removed 
in excellence from the equipment of the present day, 
they were none the less ingenious and served their 
purpose well. 

Two methods of driving dynamos which were deve- 
loped by Mr. Raworth early in his connection with 
the Brush Company were his friction drive and his 
endless rope drive. For the first he mounted the 
dynamo to be driven on a platform forming part of the 
engine frame, arranging matters so that the fly-wheel 
of the engine, the periphery of which was wound, 
we believe, with paper, came into contact with a 
The 


paper-wound pulley on the dynamo shaft. 
amount of pressure between the two faces could be 
adjusted by means of compressing or decompressing a 
system of springs. A plant of this type was at work 
for many years supplying current for the incandescent 


lighting of the works. In the endless rope drive 
a spliced rope was taken continuously over the grooves 
of the fly-wheel and pulley, there being a system. of 
adjustable jockey pulleys to take the rope from one 
end of the flywheel to the opposite end of the dynamo 
pulley and lead it straight on to the latter. This 
method of driving was employed for quite a number 
of the smaller sized generating stations. For higher 
powers Mr. Raworth designed a special type of vertical 
engine to which he gave the name of the “ Universal.”’ 

One of the principal lighting stations which were 
equipped by the Brush Company while Mr. Raworth 
was chief engineer, was that of the City of London 
Electric Lighting Co., at Bankside. Others were those 
at Bournemouth, Hanley, Huddersfield, Leicester, 
&c. The development of the company’s operations 
consequent on the wider introduction of electric 
lighting brought about the need for additional 
manufacturing capacity. The old Victoria Works 
were unsuited for the building of large machines, 
For a good many years after Mr. Raworth joined 
the firm the largest machine made was not above 
50 kilowatts in output. A few alternators of larger 
power were, it is true, made there, but they caused 
great inconvenience in the shops and could not 
be tested to their full capacity. Moreover, being in 
London, rates and other expenses were high, and 
labour was dear. Finally it was decided to take the 
Falcon Works at Loughborough and to equip them for 
the purposes of manufacturing electrical machinery. 
The arrangement and equipment of these works were 
in charge of Mr. Raworth. 

When all was ready and the move made, Mr. 
Raworth resigned his position as chief engineer, 
and was given a seat on the Board. He then started 
in business on his own account as a consulting 
engineer in Westminster, his chief speciality being 
electric traction, a subject which had always interested 
him. For some time previously he had been technical 
adviser to the British Electric Traction Company, 
and eventually he became technical director of .-it. 
One of his first works after commencing practice at 
Westminster was to perfect and introduce his sys- 
tem of regenerative control for tramway systems. 
He was also responsible for several lighting and power 
schemes. 

Mr. Raworth will be missed by a wide circle of 
friends and by none more so than by those who 
worked under him. To them he was always a 
considerate and just superior officer who, though he 
got a great deal of work out of those in subordinate 





positions, never treated them with anything but 
marked courtesy, and there will be many who will 
regret that ‘“‘J.S8.R.,’’ as he was invariably called 
by old “‘ Brushites,” will be seen no more amongst 
them. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. I. 


THE spring meeting of the Institution of Naval 
Architects opened in the Hall of the Royal Society 
of Arts on Wednesday, March 28th. Lord Bristol, 
the immediate past-president of the Institution, 
presided, in the unavoidable absence of the President, 
Lord Durham. 

The preliminary proceedings included the announce- 
ment of the election of officers and Council for the 
ensuing year. The names are as follows :—Vice- 
president, Mr. James Bain ; Members of the Council, 
Professor T. B. Abell, Professor W. 8. Abell, Mr. C. E. 
Allan, Mr. G. T. Carter, Mr. H. R. Champness, Mr. 
A. Cleghorn, Mr. James McKechnie, Sir James B. 
Marshall, Mr. J. R. Perrett, Professor J. J. Welch, 
and Engineer-Commander W. M. Wisnom. Associate 
Members of Council: Admiral Sir Reginald Custance, 
Sir J. Alfred Ewing, and Sir Thomas Sutherland. 

A message from Sir John Jellicoe, which runs as 
follows, was then read: ‘“ In the public interest, and 
for obvious reasons, certain restrictions have been 
imposed on the Institution of Naval Architects during 
the war, and these have necessarily detracted some- 
what from the interest which is generally attached 
to these meetings. It is scarcely necessary for me 
to say how much the Navy owes to the shipbuilding 
and engineering professions, and to all the industries 
connected with these professions ; but I should like 
to bear tribute to the patriotic action which the 
members of the Institution have shown in giving 
their services freely for the common good.” 

The Chairman, Lord Bristol, then delivered the 
following address :— 


My Lords and Gentlemen,—It has been my good 
fortune on many previous occasions to have the 
honour of addressing you from this Chair. It has 
always been a pleasant task, although not always an 
easy one, and this year I must plead your special 
indulgence, as it was only yesterday that received 
from your Council an invitation to take tL» place of 
your President. 

In these days, when the whole nation should be 
mobilised for national service, it particularly behoves 
the leading men in every county to set an example 
to their fellows by backing up with their presence 
and experience the various local committees and 
tribunals which have been set up to assist the Govern- 
ment in the herculean task which has been placed 
on their shoulders by the war. Your President, 
Lord Durham, has, I know, been no laggard in his 
duties in this respect. When, then, he says, as he 
does, that at the eleventh hour urgent public affairs 
have stood in the way of his being here to-day, we 
can only hope that our loss is somebody else’s gain. 
Under these circumstances, and also because to 
follow our usual course of commenting on the output 
of ships during the year might give useful information 
to the enemy, I do not propose to do more than 
address you very briefly on one or two topics that 
have suggested themselves to me. Before referring 
to these, however, I should like, if I may, in your 
name, to offer our congratulations to those of our 
members of Council whom the King has recently 
seen fit to honour in connection with their public 
work. In each case the honour bestowed is one 
which you will recognise has been well won for 
services rendered to the country during a time of 
peculiar difficulty and anxiety. The members I 
refer to are:—Sir Eustace Tennyson d’Eyncourt, 
K.C.B., Director of Naval Construction ; Sir Charles 
Ellis, K.C.B., Director-General of Ordnance Supplies, 
and Sir William Weir, Director-General of Aircraft 
Supplies (at the Ministry of Munitions). 

At the commencement of the war the Council 
offered the services of this Institution to the Govern- 
ment, and many individual members did the same on 
their own behalf. I think you will agree that the 
result has shown that the Council is as fortunate in 
possessing, as the country is to be congratulated in 
obtaining, the technical knowledge and organising 
ability represented by those three names. The 
activities of the Institution have, during the past 
year, been necessarily much restricted by the war, 
and its labours in the national interest have been 
principally represented by the work done by the 
members individually in their normal connection with 
the great shipbuilding and marine engineering firms 
of the country, or on the numerous—perhaps too 
numerous ?—committees or other bodies that have 
been organised to deal with the innumerable problems 
of supply created by the war. When the history of 
this side of the war comes to be written, I think that 
the part played by shipbuilders and marine engineers, 
in responding to the enormous demands that have 
been made upon them, will be a source of pride to 
the members of this Institution. The work of 
engineers—taking this: work in its broadest aspect— 
as bearing on our national industrial development, 
is one which many of us feel does not always receive 
its full measure of recognition. 

The Council have been considering for some time 





past how best to draw into closer touch the various 
Institutions representing the engineering professions. 
Some form of permanent Council might be set up to 
co-ordinate the common interests of the different 
engineering institutions. Such a Council would be 
given no power over the internal affairs of any of the 
constituent Institutions concerned, but in matters 
of common interest would be able to press its recom- 
mendations with all the weight of the whole profession 
behind it. Personally, I would not from this chair 
recommend any such scheme if I thought that one 
of the objects of such a Council would be to in any 
way aim at what has been one of the worst features 
of modern trades unionism, viz., to teach the principle 
and enforce the doctrine of limiting the daily produc- 
tion by an individual of the article or work on which 
he is engaged. This principle has in many instances 
hampered our rulers more in organising the resources 
of our country against the common enemy than 
almost any other evil growth that has had to be 
grappled with and suppressed for the national safety. 
I can safely predict that it will form no part of this 
scheme. The matter has not yet reached a condition 
when it can be laid before the members, but it is 
engaging the serious attention of the Council, and I 
sincerely hope that it may prove to be of real benefit 
to the engineering profession as a whole, and be the 
means, not merely of enhancing its prestige among 
other learned professions, but of enabling engineers 
to render even greater services to their country in 
the future than in the past, and of raising the standard 
of professional qualifications to as high a level as 
that of any other professional body in the kingdom. 
I should like here to read to you a letter received 
from your President. Lord Durham, after expressing 
his sincere regret at being prevented by other public 
duties from taking the chair at the annual meetings, 
writes :—‘‘I had also hoped to say a few words 
about the establishment of an Engineering Senate, 
which has been so ably and, in my opinion, so con- 
clusively advocated by Professor Dalby. I should 
like to emphasise the fact that the influence of 
engineers in the government of the Empire is not 
what it ought to be. Governments are often less 
durable than Institutions, and it is not a matter of 
amour propre or of jealousy, but a desire for co- 
ordination of action and continuity of practice 
which has prompted this suggestion. I am not over- 
stating the case when I say that Institutions represent- 
ing engineering contain all the most eminent and 
successful and intellectually powerful men in the 
profession, and that they are of national importance 
in discovering and encouraging rising talent. Surely 
there ought to be a permanent Council to represent 
the considered judgments of such men, and to give 
expression to their views. A permanent Council 
or Senate would increase the usefulness of our Insti- 
tutions, and would add strength to the State.” 
But however important may be such questions to 
the professional interests involved, it is upon the 
greater issues of the war that our minds instinctively 
turn to-day. On land our armies and those of our 
Allies are now at last réconquering the territories 
so long held in the enemy’s grip, and the advance is 
putting new heart into men, who, by their dogged 
tenacity and endurance have finally compelled the 
foe to yield and turn an anxious face towards his 
own frontiers. At sea the Navy’s ceaseless vigilance 
has guarded these shores for well-nigh three years, 
and defended the widely-scattered lines of our sea 
communications. The difficulties with which they 
have had to contend nearer home have been increased 
a hundredfold by the inhuman style of submarine 
warfare which it has pleased our German foes to 
initiate and adopt. This method of carrying on the 
destruction of our commerce is new to civilised 
naval warfare, and the serious inroads which have 
thus been made into our available mercantile tonnage 
are not to be lightly passed over. Indeed, public 
attention cannot be too strongly urged to look these 
facts in the face, and by all possible means in our 
power to provide not only a cure for the disease, 
but, even while this is being sought, to take immediate 
steps for the provision of additional tonnage and 
the creation of reserves of food and other supplies 
that may tide over a critical period, and save the 
country from panic and want. Meanwhile steps are 
being taken to hasten what I had the honour to suggest 
from this chair should be done two years ago, viz., 
to arm our merchant ships, not only to enable them 
to defend themselves against the legitimate possi- 
bilities of capture, but to provide them with the 
means of attack, which also should guarantee them 
at least a partial security from a foe who, to gain his 
ends, has thrown all preconceived ideas of honour 
and humanity to the winds. I say it provides 
partial security, because the result of recent attacks 
on armed merchantmen show that the number of 
armed ships sunk is small compared with the loss 
of unarmed ships. This policy is one which has 
always appealed to me as the most: logical and legiti- 
mate-means of defence which can be quickly impro- 
vised for the security of merchant ships. It does 
not necessarily secure immunity from attack, but it 
at least makes the attacker more chary of approaching 
his prey: “‘ Beware of entrance to a quarrel, but being 
in it, Bear it that the opposer may beware of thee.” 
We can thus reduce his chances of sinking her with 
one torpedo, and the more of these which we can 
make him use the smaller becomes his radius of 
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destruction. If, for every ship attacked, one can 
ensure that several torpedoes are fired, the pwer 
against us will be largely discounted. But, to give 
our merchant service gunners confidence, it is essential 
that their ships shall have a reasonable chance of 
resisting attack, or at least remaining afloat after 
the first onslaught, and for this we must look to those 
under whose control the management of our shipping 
interests has now been placed. 

The Council of the Institution has, I am glad to 
see, formed a Committee, under the chairmanship 
of Mr. 8S. W. Barnaby, to consider this question of 
the effect of mine and torpedo explosions on the 
structure of merchant ships. This subject, no doubt, 
forms part of the larger questions that come within the 
jurisdiction of the Controller of Shipping, but I hope 
that some useful measures, whether temporary or 
permanent, may be advocated and adopted as the 
outcome of this Committee’s investigations. 

Other measures have, as already publicly 
announced, been taken for increasing our merchant 
tonnage, and the impending participation of the 
United States of America will very possibly free 
additional tonnage for immediate use in relief of the 
world’s depleted stocks of ships. The outlook, how- 
ever, is assuredly a serious one, and the First Lord 
of the Admiralty has rightly drawn attention to the 
gravity of the situation, but the mariners of England 
have ever faced the perils of the sea without flinching, 
and history bears on her pages the constant proof of 
their unyielding spirit, which flames as brightly 
to-day as it did in Nelson’s time. I cannot do 
better than close these few remarks by giving the 
words of one of our most distinguished American 
members, the late Admiral Mahan, whose remarks 
appear to bear a message of confidence from the past 
to the present. In writing of the efficacy of com- 
merce-destroying as a main reliance in war, he says : 
“The distress caused to a country by serious inter- 
ference with its commerce will be conceded by all. 
It is doubtless a most important secondary operation 
of naval war, but, regarded as a primary and funda- 
mental measure, sufficient in itself to crush an 
enemy, it is probably a most dangerous delusion. 
Especially is it misleading when the nation against 
whom it is to be directed possesses, as Great Britain 
does, the two requisites of a strong sea power—a 
widespread healthy commerce and a powerful Navy. 
. .. Only by military command of the sea, by 
prolonged control of the strategic centres of com- 
merce, can such an attack be fatal, and such control 
can be wrung from a powerful Navy only by fighting 
and overcoming it.”’ 

These impressive words were written by one whose 
opinions upon the true lessons of naval history it 
would be difficult to challenge, I do not quote them 
in any spirit of undue satisfaction, with the state of 
affairs as they exist to-day. I fully recognise the 
great changes that have been wrought in the tactics 
of modern warfare at sea by the advent of the sub- 
marine, and more particularly by the use, or rather 
misuse, which the Germans have made of this engine 
of destruction. But so long as our Navy remains 
true to the great traditions of the past, and so long 
as our merchant service, by their splendid heroism in 
facing the dangers that now beset their path, uphold 
their great traditions also, we may look to holding 
our own in that element which we may well claim as 
the birthright of our race. 


Col. C. Laurenti, the well-known Italian designer 
of submarines, who had come from Italy to represent 
the Italian Institution of Naval Architects, then 
delivered a message of greeting from Italy, which 
was warmly received by the meeting. 

Lord Brassey, in the course of a short speech, 
referred to the remarks of the Chairman on the 
arming of merchant vessels, and expressed the 
opinion that unless a merchant ship had been properly 
armed she should not be allowed to go to sea at all. 
It seemed to him that, in view of the shipping situa- 
tion, that a great deal of our shipbuilding resources 
were being held up in anticipation of repair work, 
and that the best use was not being made of the 
facilities we possessed for new work. 


The first paper on the list for discussion was that 
by Mr. D. B. Morison, 


** STANDARDISATION AS APPLIED TO THE MACHINERY 
FoR CarGo Boats,” 


which we reprint on page 302. Mr. Morison at the 
conclusion of his paper referred in detail to the steps 
which had been taken in connection with the guidance 
specification for marine engines put forward by the 
North-East Coast Institution of Engineers and Ship- 
builders. He said that it represented the average 
best practice of the North-East Coast, and in his 
opinion it would be of immense advantage to the 
industry, and foster that spirit of co-operation 
which was so urgently needed if the premier institu- 
tion of naval architecture in association with the 
provincial institutions would endorse it. The industry 
would then have a generally approved specification, 
which would be periodically revised and brought up 
to date, for the manufacture of a standard article, 
namely, the triple-expansion engine. It was intended 
to charge a fee for the use of the specification, the 
fees to form the nucleus of a fund to enable research 
work to be undertaken on a larger scale than hitherto, 
and to help inventors to develop their ideas. 





Lord D’Abernon said that, as Chairman of the 
Dominions Royal Commission and the Central 
Control Board, he had approached the problem of 
standardisation from a widely different angle from 
Mr. Morison. One of the most striking results of 
the fundamental re-examination of our industrial 
position since the war had been the conviction that 
the old industrial competitive system, whatever its 
merits, was in some respects extraordinarily inefficient 
and wasteful. This conclusion had been reached 
with respect to coal mining and railways, and now it 
would seem with regard to the construction of marine 
engines. If the various establishments had either been 
worked as branches of one concern or been under 
unified control, considerably improved results would 
have been obtained. ‘Mr. Morison stated that 
maximum production entailed correspondingly high 
pay, but it was a short-sighted view to think that an 
increase of wages paid was the only or the best means 
of improving the contentment and efficiency of the 
worker. Surprise had been expressed that large 
advances in wages had not secured greater co-opera- 
tion and coritentment, and been more effective in 
removing the many barriers to maximum output 
that existed both in the case of the individual and in 
that of whole classes of workmen. More attention 
on the part of those in control to provide better 
conditions, both inside and outside the works, would 
go far towards the attainment of maximum efficiency 
and maximum output. When future historians of 
the industrial movement reviewed the years of war 
and those following it they would regard the expen- 
diture now being made as the best spent money of 
the century. In this question the Government had 
been both far-sighted and liberal. It was within the 
power of any controlled establishment making 
excess profits to obtain, without reduction of its 
dividend, suitable canteen arrangements. On the 
general subject of standardisation it was necessary 
to be cautious. Committees which undertook such 
work were rarely progressive, and something more 
was required. If you must standardise to produce 
cheaply, then a standardisation was naturally anti- 
progressive; it was necessary to discover some 
countervailing progressive force. In this connection 
you might refer to the standardisation of the harbours 
of the Empire, a subject dealt with by the Dominions 
Royal Commission. Sir John Byles had written a 
memorandum for the Commission, which brought 
out a truth not previously fully realised, that the 
whole question of sea transport was largely governed 
by one factor, the existence of adequate and suitable 
harbour accommodation. . More than this, if on a 
given route only one harbour was inadequate, the 
restriction thus imposed would injuriously affect 
not only that port, but all the ports and countries 
which lay upon the route, and a proper development 
of each individual harbour was therefore not a matter 
solely of local concern, but of interest to all the 
populations and governments along that route. The 
actions recommended by the Dominions Royal 
Commission in connection with the matter of harbours 
was typical of standardisation in the best sense, in 
that it aimed at attaining general progress at the 
cost of possible sacrifice of personal views, and in- 
volved in the settlement of what had been in the past 
a matter of mere local discussion, the consideration 
of issues outside narrow local circumstances or 
individual demand, the Institution of Naval Archi- 
tects could render a notable service to the Empire 
by taking up the idea of harbour development, and 
by pushing, enlarging, and perhaps modifying it. 

Mr. J. T. Milton referred to Mr. Morison’s criticisms 
of the Board of Trade, Lloyd’s Register, and other 
classification societies, and said it was not in the 
least justified. Then, although there was no hint of 
the subject in the paper, Mr. Morison had in his 
subsequent speech made a criticism of what was 
being done with regard to the standardisation of 
engines at the present time. We _ were asked to 
substitute his guidance specification for those being 
got out under the direction of the Controller of 
Shipping. It was an essential thing at the present 
time .to get things done quickly. The question of 
speed of production was very important. It was 
suggested that Lloyd’s rules should be made standards 
for fixing structural strength, but in that connection 
he would remind the meeting that Lloyd’s Register 
had occasionally before it some very serious problems, 
more particularly in the case of ships which, having 
been built in this country, passed into other owner- 
ship, particularly Colonial ownership. If when a 
ship had been transferred in that way it happened 
that it was decided that the boilers were not suitable 
for the 180 lb. pressure for which they were originally 
constructed, and the pressure was reduced to 160 lb., 
that ship was seriously handicapped for the rest of 
her life. If when that ship was built the boilers had 
been made stronger, as could have been done at very 
little cost or inconvenience, the decision to reduce 
the pressure would not have been necessary. He 
would like to point out that Lloyd’s Register had 
not had one of its boilers proved inferior structurally 
to its work, and more than half the merchant boilers 
made in this country had been constructed under its 
rules. It was clear that modifications must be made 
with great care. He agreed that this was perhaps 
the time to get together on the subject, and he 
proposed that the Committee of the Institution 
should take the lead in formulating proposals for 





dealing with standardisation. He was confident that 
the object sought by the technical officers of the 
Board of Trade, and by Lloyd’s Register, the British 
Corporation, the Bureau Veritas, and all authorities 
was to ensure that any rules adopted would provide 
absolute safety, and not to stand in the path of 
progress. At Lloyd’s they had discussed the matters 
raised in the paper many times. The Committee 
of the Institution, which he suggested, should have 
the power to co-operate with those associated with 
shipping companies. 

Mr. Hamilton Gibson, in reply to Mr. Morison’s 
observations on the policy of the Shipping Controller’s 
Committee, said that it had been decided to act on 
the principle of choosing a ready-made design by 
a firm which had specialised in standard marine 
engines for many years. It was sound policy to 
adopt aidesign that had established itself as a sound 
cargo-boat type of engine, with ample margin of 
strength and bearing surface, and able to stand a 
considerable overload if called upon to do so. As it 
happened, this design was not immediately available, 
but engines were already in course of construction, 
which was the answer to Mr. Morison’s statement 
that nothing had yet been done. The progress made 
would have been impossible if a new design had to 
be got out, and he ventured to predict that, in con- 
sequence of the action taken by those responsible 
for the new shipbuilding programme, there would 
be no delay in the delivery of the new vessels as 
far as the machinery was concerned. 

Mr. J. J. Carter said that the object of the Shipping ., 
Controller was to get the new ships out, and this was 
the first time on record that any Government Depart- 
ment had ever recognised the claims of shipbuilders 
and engineers to be consulted on a question of ship 
construction. That being so, it was the duty of ship- 
builders and engineers to support their own repre- 
sentatives in helping the Government at the time of 
pressure rather than criticise what was being done. 
The Committee which had been appointed would be 
delighted to have the help of any shipbuilders or 
marine engineers in connection with the work, but 
in the national interest public criticism at the present 
time was to be deprecated. He asked that confidence 
should be given to those who were engaged in the 
work of providing the new ships. 

Mr. D. A. Bremner said that Mr. Morison had 
found it impossible to deal with any question of 
industrial economics without emphasising the fact 
that the fruition of our best-laid schemes must be 
ultimately dependent on a satisfactory solution of 
the difficult labour problems already looming large 
on the horizon. The primary conditions governing 
cost of production was that productivity of labour 
per unit of wages paid. Productivity was the 
resultant of complex forces, which it was unnecessary 
to detail, because nobody would dispute that the 
most potent of them all is the relationship between 
productivity and personal gain. The more simple 
and directly proportional that relationship was made, 
the more powerful did the incentive to individual 
effort become. Experience during the war had 
proved beyond all dispute that before the war the 
productivity of labour had fallen ruinously short of 
the attainable standard. It was now widely recog- 
nised by both employers and employed that if disaster 
was to be avoided after the war there must be no 
reversion to that state of inefficiency. Payment by 
results must be the basis of our future industrial 
policy. The earnings of the worker would be greater 
than before the war, but in order that his or her 
increased purchasing power might have any prospect 
of permanency, it was essential that the change 
should yield a net gain by reducing the cost of pro- 
duction. It was not to be imagined, however, that 
the whole responsibility for higher industrial efficiency 
and consequent commercial prosperity could be laid 
upon labour, and that the employers’ contribution 
was to end with the introduction of a new system 
of payment for work done. Our industrial history was 
not entirely flattering to the employer, who had yet 
much to learn and carry into practice. When the 
vast latent productive capacity of our workers was 
stimulated into activity a very high standard of 
organisation would be necessary toe turn it to profit 
able account. It was probable that standardisation 
would prove to be not the least effective of the 
contributory means to that end. 

Mr. Morison, who briefly replied to some of the 
points raised in the discussion, emphasised the 
importance of reaching a decision on the subject of 
standardisation immediately. Owing to the fact 
that the majority of engine builders had their order 
books filled for the next two or three years, if the 
question was not settled at once there would be the 
danger of a considerable delay in the development of 
the industry on the lines suggested. 








THE most widely adopted and successful use of welded 
joints in tension in steam boiler practice has been in 
connection with the well-known Galloway coned cross- 
water tube and the ordinary parallel cross-water tube. 
Hundreds of thousands of such tubes having diameters 
up to 10}in. have been constructed and used in boilers 
working at pressures up to 200 Ib. per square inch, and the 
fact that the explosion of such welded tubes is practically 
unknown proves that, granted a proper method of welding, 
a high factor of safety, limitations of size of parts, welding 
in tension may be safely used, says Vulcan, 
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NORTH STAFFORDSHIRE 


RATLWAY—SIX-WHEELS 


DESIGNED BY THE LATE MR. J. H. ADAMS 


COUPLED PASSENGER 


TANK ENGINE 








NEW PASSENGER TANK ENGINES FOR THE 
NORTH STAFFORDSHIRE RAILWAY. 

Four rear bogie tank engines with six coupled driving 
wheels have recently been built for passenger service by 
the North Staffordshire Railway. ‘These engines, which 
were designed by the late Mr. J. H. Adams, embody some 
new features as far as the North Staffordshire Railway 
is concerned. By the courtesy of Mr. John A. Hookham, 
the locomotive engineer of the line, we are enabled to give 
the above view of one of the locomotives, as well as the 
accompanying diagram, showing the wheel bases, &c. 





the blast pipe is led to the tanks, and the water is delivered 
through floats to a duplex pump, which feeds the boilers. 
A Gresham and Craven hot water injector acts as auxiliary 
to the pump. 








THE TESTING OF STEEL. 


A PAPER on the done subject was read before the 
Manchester Association of Engineers on Saturday last, 
24th inst., by Mr. Harry Brearley, who said that the 
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PASSENGER TANK ENGINE—NORTH STAFFORDSHIRE RAILWAY 


The following table gives the leading particulars of these 
engines : 
North Staffordshire Railway, F Class 0-6-4 Tank 
Engines. 
104in 
2}in 


Koiler, largest diameter a, 

Boiler length between tube- plates s 11ft. 

Fire-box casing, length outside .. 7ft. 
width attop .. ..  4ft. 
width at bottom 4ft. 


11 3in. 

> hin. 

Heating surface- 
Fire-box .. 
Tubes, flue 


129 syuare fect 
' ‘ 887 ’ 
Tubes, superheater 


258 
1274 
21 square feet. 


160 Ib. square inch. 
2in. dia, 


(;rate area 
Working pressure 
Pop ” safety valves 
Cylinders - 5 20in. dia. > 
Piston valves r ; » oN . Sin. dia. 
Wheels (coupled) .. .. ..  .. 3 .. = ft. Gin. 
Wheel base- 
Leading to driving : 
Driving to trailing (couple dy sft. 
Trailing to centre of bogic .. ft dia. 
Bogie wheel base .. . o> «o- Of6. Gin. dia. 
lank capacity ce we ste > win. 
Bunker capacity 34 tons coal. 
Weight (loaded) on cx up led whee els DE 5 tons 17 cwt. 
Weight, total .. 77 tons 7 ewt. 
The boiler is cinieped ‘ihe # Robinson superheater, 
and the fire-box is of the Belpaire type, with two Ross 
Pop” safety valves mounted on it, these valves being 
loaded for a working pressure of 160 lb. per square inch. 
Che equipment of the locomotives includes two Wakefield 
mechanical lubricators, these lubricating the cylinders, 
piston valves, end the coupled axle-boxes. To two of 
the engines have also been fitted the Wakefield patented 
oil anti-carboniser. By this contrivance it is hoped to 
eliminate to some extent the carbonisation of oil in the 
eylinders and valve chambers. The feed-water heating 
is so erronged that part of the exhaust stewm passing up 


26in. stroke. 
dia. 


Sft. dia. 


dia. 


tensile test was firmly established, not only in the minds 
of engineers, but in their specifications also, and although 
it might be a measure of the strength of hardness of steel, 
it was a clumsy and costly test to make, and was of ques- 
tionable value nowadays, unless further information could 
be got from it. Referring to the customary diagram 
obtained from the recording apparatus of a tensile testing 
machine, Mr. Brearley said that the elastic limit and 
yield point were the beginning and end respectively of 
a notable change which takes place in loaded material, 
but in many commercial specifications the terms were used 
as though they were interchangeable, and the figures 
usually registered as representing the elastic limit were 
really those indicating the yield point. The author then 
proceeded to explain away this fallacy. He said the 


yield point indicated the load under which the crystals | 


in # test piece had begun to break down. If the load was 
reversed without being increased the gliding planes 
quickly developed into a visible crack; if the load was 
increased without being reversed, first a crack and then 
a rupture would supervene. A determination of the 
yield point was therefore of use as a means of computing 
roughly the safe load a moving part, and particularly a 
part subject to alternating stresses, would stand. 

It was pointed out that if we pinned our faith on the 
absolute truthfulness of the straight line yield point, we 
should be led to believe that at a given moment there was 
a slip along the interior planes of all the separate crystals. 
But as the crystals were not necessarily of the same size, 
and as their axes did not occupy the same position with 
respect to the pulling force, it was more reasonable to 
suppose that when the slip commenced in a number of 
favourably arranged crystals the equilibrium of the loaded 
piece became distinctly unstable, and a load-extension 
diagram should vibrate like a plucked string, or like a 
tug-of-war team which yields and offers greater resistance 
at alternate moments. The kind of load-extension 





liagram reproduced by the delicate recording apparatus 
oither of Wicksteed or Dalby showed that such disturbances 
The author said that the yield point 
& saw tooth vibration 


actually existed. 
was more truly represented by 
than by a dead straight line. 

Referring to the remaining portion of the familiar dia- 
gram taken from a tensile testing machine, Mr. Brearley 
said it represented changes in many respects similar to 
those occurring during the yield period, except that they 
took place progressively with an increase of load. Why 
it should be necessary to apply a continually increasing 
load, in order to continue the extension, was not clearly 
understood. The load extension curve bent downwards 
some time before the test piece broke, owing to decrease 
in diameter of the test piece, and not to loss of strength 
in the material, and the author showed that if the diameter 
of the test piece was measured during extension, and a 
new curve, representing the load per square inch extension 
was drawn, the curve would continue to rise. He said 
a completely satisfactory explanation of this continual 
rise would elucidate many questions relating to the manu- 
facture of wire and other cold-worked articles. 

The author then went on to the consideration of impact 
general terms, the purpose of the impact 
machine was to measure the energy required to 
crack in the test piece, and then propagate the 
erack across it, and he said there were good reasons why 
the notch should be in the form of a sharp V, if the object 
of the test under workshop conditions was to reject brittle 
material from uses to which tough material only should 
It was demonstrated that in order to obtain 
to increase the resistance to shock 
stresses concentrated in a small area, it was necessary to 
increase the intercrystalline cohesion decrease the 
hardness of the material, with the object of spreading the 
effects of the stress, as deformed material, over as great 
a bulk as possible. To bring about the former, the 
individual crystal must be made as small as possible, and 
to effect the latter reheating or tempering at as high a 
temperature as possible consistent with the preservation 
of a structure of the same type was necessary. 

The paper concluded with a reference to the piping of 
steel ingots, and the behaviour of such ingots when rolled 
or forged into commercial shapes, such as laminated 
springs, axles, wheels, and gearing. 
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LETTERS TO THE EDITOR. 


{We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE METRIC SYSTEM. 

Sir,—In this controversy over units of measure the one point 
that should be prominent is usually ignored, 1 mean the con- 
venience and custom of the users. ‘There are about 530 million 
users Es the British system, 300 million of the metric, i.e., a ratio 
of 1.75 addicted to the foot and the pound. ‘The balance of the 
world’ s population is 770 million, the majority of whom are as 
yet indifferent. These figures cannot make pretence to accuracy, 
but they give an idea of the proportion among the users. 

The metric system has been optional and legal in this country 
for the past twenty years. As we cannot point to a large turn- 
over to the metric system, we are bound to suppose that the folk 
who would make it compulsory must be determined to do us 
good against our wishes. ‘Those who have adopted it have been 
for the most part persons engaged in research work, to whom 
undeniably, the convenience of a universal system is great. 
There are also a few engineering firms, mostly of the continental 
origin, or directed by foreigners, who have brought with them a 
bias for the system to which they have been accustomed, just as 
we have a bias for the one we use. 

Whilst dealing with the more general aspect of the question 
it should be noted that, at the time when France, Germany, and 
the Latin rages adopted the metric system, they were hardly 
great manufacturers, whatever they may have become since. 
The users of the British system, who conjointly are the greatest 
manufacturers in the world, are to be confronted with a change 
of system in their present highly organised state,—a very 
different proposition to that which was faced by the nations who 
joined the metric league. 

If the convenience of the user is the main issué, 1 think the 
advocates of metric compulsion should show uch stronger 
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reasons for the change than they have advanced hitherto. The 
metric system is largely urged on us by scientific men because 
they deal with a vast variety of substances and qualities. ‘Ihe 
metric system and its developments has offered the best solution 
of their requirements, so far. But it should be noted that it is 
their convenience that is the deciding factor. ‘The man engaged 
on research having found its advantages, presupposes that the 
same advantages would accrue to the cheesemonger, the tailor, 
the engineer, the printer, &c., and urges its compulsory adoption. 
| venture to think that this is a great error. The ordinary man 
of business, or workman, generally has a very limited number of 
materials and qualities to deal with, Beyond representing the 
specitic gravity of a substance and its density by the same 
nuinber, f cannot see-much gain to the vast body of the commu- 
nity. Moreover, the numbers for these qualities are equally 
difficult to remember in any system. : 

The virtues, if any, to be obtained by a decimal system cannot, 
of course, be claimed for metric measures-—it is a system open 
to any weights and measures. With the exception of our ten 
‘‘ pickers and stealers,”’ the remainder of the realm of Nature 
seems adverse to the decimal system. A cow or a milkmaid 
constructed on the decimal system would be a curiosity, for 
which nations would contend! We must therefore come to the 
conclusion that the advantage of the metric methods lies in the 
absolute values of the units selected. It comes to this, then, 
we, the majority, are requested to bear all the expense and 
inconvenience of changing our yard for a measure about 34in. 
longer, and our standard of weight for one which is just a little 
more than double! It seems to me an abjectly preposterous 
proposition, 

Systems of weights and measures must he adapted to the 
s98quirements and conveniences of the user. Look, for example, 
at the units of length which the metric system itself has 
developed 
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No less than ten values, 

From my knowledge of children, I know that to connect these 
names with the various plus and minus powers of ten would be 
at ieast equally confusing as the statement that 12in. make one 
foot, 3ft. one yard, &c. Scientists have added a further unit 
called a ‘* light year,”’ solely for the reason of convenience. 

There is considerable difficulty in defending the various 
national measures, because they have grown up with the life 
of the nation. All such relationships which are complex——the 
franchise, monogamous marriage, &c.-—are difficult to defend 
against a show of misleading simplicity. One of the best tests 
is convenience to the user. IT reiterate this. If in a hilly country 
like Switzerland, you ask how far it is to the village you are 
walking to, you will receive your answer in hours, It is abso- 
lutely indefensible from the scientific point of view, and is, 
indeed, open to ridicule, but it is much more convenient than 
miles or kilometres under the circumstances. 

What becomes of the vaunted simplicity in the case of a 
farmer who wants so many ewt. of “‘ artificial’ to the acre, or so 
many kilos. per hectare ? Let us suppose the metric figures are 
always the simplest. The fertiliser refuses to maintain a metric 
purity, so, when buying, the farmer must divide by some figure 
lying between .55 and .95 and, to adapt Kipling, as the vanish- 
ing zebra said to the Ethiopian ‘‘ One two—three—and where's 
your simplicity 7” Will that convenient measure, the drop, 
become illegal? How was it the French Directory failed to 
enforce its months, or its circle divided into 400 degrees ? For 
a terribly vulgar reason-—because it wasn’t worth it. Why is 
so much spoken in praise of the thermometer that is divided with 
100 parts between freezing and boiling points, over that divided 
into 180 parts? Nearly all phenomena are best referred to 
absolute values of temperature. In the former case, 273 deg. 
have to be added. Is there some magic value in 273 over the 
464 required in the Fahrenheit scale ? 

Our own British system is much maligned, due largely to the 
makers of elementary arithmetic books. These worthies seek out- 
rageous conversions for the confusion of the minds they are sup- 
posed to educate. Much of the ridicule cast on the British system 
by metricists arises from ignorance. ‘The coal merchant deals in 
tons, and should he ever require to deal in grains, he can find 
the information ready to hand in Whitaker, just as T am sure a 
draper who dealt in metres would go to a *‘ table’ to find out 
the value of a micron, To enjoy the company of the Progres- 
sives it is necessary to over-rate the value of ten as a factor. 
‘The ancient Greeks, who were practical as well as intellectual, 
knew that the mind worked in ratios, or proportions, conse- 
quently they selected, where practicable, such multiples as 
12, 24, 360, &e. 

Even in such cases as fitting where the goodness is measured 
more by differences than ratios, the work is not hampered, 
because the unit has a large and convenient number of factors. 

Before the war we had fits of nerves, and got the idea that 
anything but what we have must be an improvement. Are we 
not in the same way over this metric business ? We are pro- 
posing to burden the English-speaking race with a tax that will, 
| suppose, reach 100 million sterling. For whose good? Andall 
this to be done to substitute for a yard of 36in. a length called 
a metre, which is 39.37in., and which possesses the unique merit 
of being 10-7 part of an earth quadrant inaccurately measured, 
and subject to variation with time. 

When faced with a proposition of such vast import it savours 
of fraudulence to mix it up with a decimal system. Anyone is 
ut liberty to decimalise the yard or the foot or pound or anything 
else. Indeed, it is frequent in certain classes of work. 4 

So far as education is concerned, it is vapid to talk about the 
ease of multiplying by ten. We do not always require either 
ten times our unit, or a tenth of it, and I would further suggest 
that it is quite as essential for a child to learn to multiply and 
divide by 2, 3, 4, 5, 6, 7, 8, and 9 as well as by ten. If we must 
have a change let us at least choose a sounder basis than the 
metric, and let us all begin on it alike, so that all start with a 
level handicap. Ws A. 

March 22nd, 1917, 


PAY OF DRAUGHTSMEN. 
Str,—In answer to “ Purple Stripe’s ” argument with regard 
to dranghtsmen receiving their salaries while on their holidays 
and sick list, also with regard to the shorter hours they work, 
it seems to me that ‘‘ Purple Stripe”? hardly realises what a 
draughtsman’s work is; if so, I do not think that he would 
mention such a thing as short hours, &c. 

First of all, a fully qualified draughtsman is both a practical 
and technical man, and was trained as a premium apprentice, 
going through the works and drawing-offices, besides technical 
training either at a college or some technical institution, to gain 
his position as a designing draughtsman. ‘This was not done 
without a great deal of expense. Although the draughtsman 
is one-of the most important men in an engineering works, he 
is one of the worst paid according to the qualifications he must 
obtain. With regard to short hours, I think if ‘‘ Purple Stripe ” 
had to be at a drawing-board, puzzling his brain and straining 
his eyes, from 9 a.m. until 5.30 p.m. for five days a week, and 
from 9 a.m, until 12.30 p.m. on Saturdays, he would not find it 
such a soft job as he might suppose, as there is not any work 
80 overstraining as brain work. 


March 27th, DESIGNING DRAUGHTSMAN. 








JAMES FORREST. ‘ 


Sir,——For many an engineer whose face is seldom seen, whose 
voice is never heard at the meetings of the Institution, his life | 
work spent at some far off outpost of the Empire, a word of | 
grateful sympathy to the memory of James Forrest, lest per- | 
chance his happy shade might feel that we forget. 

In him the students of the early and middle seventies had, 
indeed, a guide, philosopher and friend, and to him many a one 
owes a start on the right road. A bit of an autocrat we some- 
times found him, but kindly always. 

To such of us of later years no Christmas has gone by without 
some cheery message from our aged friend, and the last one ran, 
‘‘ Greetings hearty and sincere for Xmas and the New Y ear, 
December, 1916.”’ God rest his soul. N. 

March 23rd. 


CONDENSERS. 


Srr,—As one who is acquainted with the successful use of 
ejector condensers, in conjunction with spray cooling ponds, I 
was interested in the suggested arrangement by ‘ G. W. L. H.” 
in yeur issue of March 16th, in reply to “* 8.” and “J. R.’s”” query 
of February 9th. I think this would be a good plan provided 
more water was circulated through the nozzles over pond, and 
more “* head” put on the nozzles. The present vacuum will 
correspond with the temperature of the circulating water, and 





the application of science to benefit human life through industry 
| as prostituting science. 


Finally, Sir, if the last suggestion in the paragraph mentioned 
is followed, and the research function of University staffs be 
not allowed to interfere with the teaching function, it will be 
necessary to arrange some means whereby research can be pur- 
sued by suitable men, who should not be allowed to spend time 
in the teaching for which they are seldom fitted. 

Hale, Cheshire, March 28th. J. G. PEARCE. 

{We do not know at what point in the Reflection in question 
Mr. Pearce directs his criticism. ‘There is not a word in it that 
justifies the view that we used “ Dr. Whitney’s arguments to 
the detriment of industrial research developing in this country,”’ 
as Mr. Pearce will recognise if he will do us the honour to read 
it again.—-Ep. THe E.} 

STIMULATED MANAGEMENT. 

Srr,—It seems anything but a “ straight deal” to tell 
the workman, ‘“‘ Your expenses do not increase so fast as your 
premium wages, therefore you ought to be content with payment 
at a diminishing rate per piece ’’—I borrow Mr. Traquair’s 
illuminating phrase—‘‘ instead of at a fixed rate.” No workman 
on straight piecework would listen to such a plea ; and he ought 
not to be expected to listen to it when he is on premium work. 
But he might listen to the proposition made below, and the 
employer might listen, too, because the premium system will 
fail the latter when the workmen fathom it. 
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PROPOSED RE-ARRANGEMENT OF CONDENSING PLANT 


to get an improvement the temperature would have to be | 
lowered. 1 have taken the liberty of modifying “* G, W. L. H.’s ” 
sketch to show my suggested arrangement, from which it will be 
seen that the ejector condenser takes the place of the present air 
pump, which would be available for use as a circulating pump. 
Any hot water in the steam space of the surface condenser could 
be trapped off into the hot feed tank. 
F. S. L. 
Cramlington, Northumberland, 
March 19th. 


Grant that the Rowan premium system is good as far as ita 
goes. Grant, too, that to the employer must be allotted a share 
of the saved time in order to justify him in keeping the premium 
time-allowancé unalteréd for a long period, in which he never- 
theless continues improving his plant, methods, and business. 
Grant me that the premium workman is at present acting as a 


| minor capitalist, without power to draw a dividend or withdraw 


his capital. Then I can come to my major premiss: that we 
shal never make any headway with labour till the workman is 


| capitalised ; then he will be steadied by the responsibility which 
| accompanies capital. So let the share of the saved time now 


| withheld from the workman be capitalised for him. And let 


HYDRO-ELECTRIC PLANT FOR A YORKSHIRE MILL. 


Sir,—In your article describing the hydro-electric plant for 
our mill in Yorkshire, which appeared in your issue of March | 
23rd, you say, at the bottom of page 266, ‘‘ Messrs Mitchell Bros. | 
and their ancestor and predecessors in title have, it is said, had 
absolute control of these springs since the year 1600.” We beg 
leave to inform you that we have documentary evidence in 
our possession which proves this right beyond question, and we 
think that you should not have inserted the words ** it is said,” 
as it leaves a doubt in the question, and there is no doubt 
about it. 

Old Town, near Hebden Bridge, 

March 26th. 


Mircuett Broruers 


INDUSTRIAL RESEARCH. 


Sir,*-In your ‘‘ Random Reflections’ of the issue dated | 
March 16th reference is made to a “* growing movement in the 
United States against rank utilitarianism ” in connection with | 
research, apparently enhanced by Dr. Whitney’s address | 
printed in the same issue. I would point out that Dr. Whitney’s 
attitude does not necessarily indicate any tendency to regard 
commercial research with disfavour, and his position as director 
of the General Electric Company’s laboratory should be sufficient | 
to preclude this impression. 

In this country we possess a body of highly-trained men 
who devote their whole time and energy to extending some 
field of knowledge without expectation of reward. The history 
of science is full of the names of distinguished Englishmen 
who have worked in this way. We are proud of them. Our 
increasing anxiety to make the most of their work is a measure 
of the importance we attach to it. Our chief deficiency is a 
lack of scientifically trained men, who can develop such new 
scientific discoveries, which form the raw material of new 
industrial processes. America, on the other hand, possesses 
very few research men of the first magnitude, although there 
is an abundance of men who can develop European discoveries 
on commercial lines. 

It is evident that both Dr. Whitney and Mr, Fleming are 
trying to do their respective countries the service of pointing 
out existing deficiencies, and the utilisation of Dr. Whitney’s 
arguments to the detriment of industrial research developing 
in this country indicates a regrettable misunderstanding of the 
fundamental differences existing between the two countries. 
Further, an advance in science is no less important and no less 
potentially valuable because, instead of being made by a> 
University professor, it is made by a research scientist employed | 
by an industrial concern. Such concerns are doing valuable | 
work in showing the State what can be done by suitably organised | 
private enterprise. ‘There is an unfortunate tendency to regard 


the employer not only use that capital as he does, in fact, at 
present, but let him pay a dividend on it, too, and let the capital 
be withdrawable on conditions such as are set out below. 1 
foresee the practical objection that there might be no dividend 
to pay, if a business were unfortunate. I foresee also the objec- 
tion that employers will not disclose their rate of profit. I meet 
both these objections. 

My suggestions are five :— 

(1) For capital lent by the workman, and valued as equal to the 
value of the saved time withheld, he should get a voucher every 
pay day. This voucher is to be of no value outside the works 
in which it was earned. 

(2) Make the workman-capitalist a preferential creditor in 
the case of a disaster. 

(3) Pay him interest at 5 per cent. per annum maximum, or 
less if the business profits are less than 5 per cent. For this an 


| independent chartered accountant should vouch, as is commonly 
| done for patent royalties. ‘Thus secrecy is preserved. (Employers 


whose books are so bad that profits cannot be calculated should 
not employ the premium system or derive advantages from 
premium workmen. ) 

(4) The employer should be entitled to repay to the workman 
capital at any time, but 

(5) The workman should be able to withdraw, without notice, 
only such proportion of his capital as had been in the hands of 
his employer more than a year; that is to say, that he should 


ww. J¢...% 


| stand or fall with the business for at least a year. 


March 28th. 








In view of the extreme importance of securing that the 
utmost possible use shall be made of the available supply of 
railway wagons, the Board of Trade has now issued Orders 
which come into force in Great Britain at the beginning of April, 
fixing the times beyond which the retention of a railway wagon 
by a trader will be an offence under the Defence of the Realm 
Regulations. ‘The times allowed are in general one complete 
day for loading and two for unloading. Three days—four in 
Scotland—are allowed for unloading shipment traffic at ports, 
and two days are allowed in Scotland for loading wagons with 
coal for shipment. The Orders do not apply to coal traffic in 
England and Wales. Further Orders give power to railway 
companies themselves to unload wagons which are not unloaded 
by the trader within the prescribed times, and to make use of 
the private owner’s wagons on the return journey, so that the 
unnecessary haulage of empty wagons may be avoided. These 
Orders are being printed as Statutory Rules. Where necessary 
the periods at present allowed before demurrage charges accrue 
will be amended so as to accord with the periods fixed by these 
Orders. 
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ENGINEERS AND THE METRIC SYSTEM. 


THE second of the special lectures and discussions 
arranged by the Institution of Civil Engineers was 
delivered on Tuesday evening, by Mr. Harry Allcock, 
who took for his subject “‘ The Decimal System of 
Coinage, Weights, and Measures.” 

The lecturer said that in the past we as a nation 
had been too prone to the view that as we owned the 
sole workshop of the world, it was a matter of indiffer- 
ence to us that our customers abroad should be con- 
fused and irritated by our complicated business 
systems, but to-day we had to admit that other 
nations were challenging our manufacturing 
supremacy and that they had succeeded so far as 
to provide alternative sources of supply. When it 
was realised that our national existence depended 
upon our ability to sell British goods to all nations 
it would be apparent that the United Kingdom more 
than any other nation would benefit by the establish- 
ment of universal systems of currency and weights 
and measures. 

Apart from countries forming part of the British 
Empire, practically all other countries employed a 
decimal system of coinage, and indeed certain parts 
of the Empire, including Canada, Newfoundland, 
Egypt, the Straits Settlements, and adjacent 
possessions, Ceylon, British West Africa, and Uganda, 
and many other of our smaller possessions had a 
decimal currency. In Great Britain it had remained 
for the war to awaken the nation as a whole to the 
necessity for adopting this reform without further 
delay. The best way of giving effect to decimalisation 
would be to retain the British sovereign and the half 
sovereign as gold coins, and the florin, the shilling 
and the sixpence as silver, all these falling within 
the decimal system. The Association of Chambers 
of Commerce of the United Kingdom at their annual 
meeting in London last week passed a resolution 
in favour of decimal coinage for the Empire. 

On the subject of weights and measures Mr. Allcock 
said that drastic. reforms were long overdue. In 
the case of coinage it was possible to build up a new 
system without abandoning existing units. It was 
not feasible, however, to create a new table of weights 
and measures by a similar process retaining in use the 
pound, the yard, and the gallon. The changes in- 
volved in that course would be of a far-reaching 
character, and even assuming their due accom- 
plishment the system set up on these foundations 
would be inherently bad because of the absence of 
co-relation between the units of length, weight, 
volume, and area. A universal system was required, 
and this led to a consideration of the merits of the 
metric system. This system was now obligatory 
in 34 countries having a population of 437 millions, 
optional in 11 countries with a population of 
727 millions, while 26 nations having a population 
of 683} millions adhered to the international metric 
treaty. The search for one universal language of 
quantity was clearly limited to the British imperial 
system or the international metric system. It 
was not practicable to adopt a middle course and 
decimalise the present British units and weights 
and measures. In 1897 a Bill legalising the use of 
the metric system in Great Britain became law, 
and for the past twenty years the position had been 
that our traders might use, but were not compelled to 
use, the metric system. There was now a demand for 
the compulsory adoption of the metric system of 
weights and measures. 

As to the attitude of engineers, in the course of the 
debate in the House of Commons on the Bill of 1907, 
it was stated that 80 to 90 per cent. of our engineers 
were then opposed to the system. That would cer- 
tainly not represent the views of the engineering 
firms of the present day. In the year 1915 a canvass 
of firms engaged in the electrical and allied trades 
showed a majority of four to one in favour of the use 
of metrical weights and measures. In January of 
the present year the British Engineers Association 
sought the views of its members upon the desirability 
of the compulsory adoption of decimal coinage, 
metric weights, metric dry and liquid measures, 
and metric linear measures respectively. Ninety 
per cent., eighty-seven per cent., eighty-six per cent., 
and eighty-three per cent. of the replies received 
were in favour of those reforms in the order in which 
they are mentioned. A great amount of misappre- 
hension has hitherto existed as to the effect the 
compulsory adoption of the metric system would 
have upon British manufacturers, some of whom 
fear that they would at once have to scrap all 
their existing patterns, tools, and other workshop 
standards. In that connection it was well to point 
out that the new draft Bill now in course of prepara- 
tion provided that nothing in the Act should affect 
the manufacture or use of any machinery, tool, 
pattern, sieve, template, or other article made by 
measures other than metric measures. No doubt 
manufacturers, under the compulsion of selling their 
goods on the metric basis, would, in course of time, 
and at their own convenience, arrange to manufacture 
such goods to metric dimensions, but the provision 
in the Bill referred to would have the effect of allowing 
each manufacturer to fix the length of his own 
transition period, and in this. way unnecessary 
hardship would be avoided. Engineers would be 


able to use existing patterns for their full normal! 





lives, at the end of which they would be replaced 
by new ones based on the metric system. So far as 
existing drawings and designs were concerned it had 
been pointed out in the Electrical Review that no 
changes in dimensions would be necessary. It was 
merely the names of the dimensions that would have to 
be altered. With regard to the effect on standards 
such as those of the British Engineering Standards 
Committee it was a mistake to suppose that they 
would all have to be scrapped. They need not be 
altered at all, though as they came under revision 
they could be modified if it were found desirable. 
Steel rails could be sold by the metre or metric ton 
as conveniently as by the yard or ton, and in course 
of time on the re-issue of the specifications the dimen- 
sions of the treads, flanges, &c., could be re-figured in 
millimetres. ; 

No standards ever were or could be exact, and 
it was not necessary to employ equivalents precise 
to the tenth of a millimetre. In figuring to the 
nearest millimetre, the maximum error: was only 
one-fiftieth of an inch, and the average error one- 
hundredth of an inch. As a first step the metric 
equivalents could be added to the English measures, 
and eventually the latter would fall out. Another 
point of importance in this connection was that 
many standards were purely nominal and might just 
as well be denoted by letters or numbers as by 
figured dimensions, the latter not being used in 
practice. The substitution of the metric units would 
not usually necessitate any modification in the actual 
sizes. An examination of many of the British 
Engineering Standards led to the conclusion that no 
difficulty need be anticipated in adapting them to the 
metric system,with practically no breach of continuity 
or inconvenience to manufacturers or users of the 
material dealt with. On the other hand, there was a 
difficulty in connection with rolled and drawn metal 
sections, such as rods and bars, shafting, &c., and-during 
the transition period it might be necessary to carry 
stocks in both dimensions. 

In his concluding remarks Mr. Allcock said he would 
like to pay tribute to the wisdom of the Main Com- 
mittee of the Engineering Standards Committee in 
deciding to circulate cheap copies of its specifi- 
cations throughout the world in the language of thé 
various people whose trade we were seeking. This 
step necessarily involved printing metric equivalents 
side by side with British imperial dimensions and 
brought nearer the day when we should design all 
our goods on the metric system. It would appear 
highly probable that in any case the reorganisaton 
of our workshops for the production of new plant 
after the war would involve many new designs, 
tools, and processes, and this period would provide 
an excellent opportunity for starting afresh on the 
metric basis. 

Sir Guilford Molesworth, who was the first speaker 
in the discussion which followed the reading of the 
paper, referred to the interest he had felt in this 
subject for many years, and to the part he had taken 
in introducing decimal coinage into Ceylon. 

Mr. Oliver Bury said it was an extraordinary 
thing that, in spite of the strong demand for the 
introduction of the metric system, all attempts to 
effect the change by legislation had failed. It was a 
change that would have to come. If we desired to 
maintain and increase our trading connection with the 
South American Republics, which would be the great 
market of future years, two things were absolutely 
necessary, a knowledge of Spanish and in the case of 
Brazil of Portuguese, and the use of the metric 
system. In order to ascertain the views of representa- 
tive engineers he suggested that a vote should be 
taken of the views of all members of the Institution. 

Mr. C. P. Sparks (President Institution of Electrical 
Engineers) said that the Council of the Institution 
of Electrical Engineers had made a recommendation 
to the Board of Trade Committee which was con- 
sidering the position of electrical trades after the war, 
that the use of the metric system be made compulsory 
after a reasonable period, and that during that period 
all trade catalogues should show both the British 
and metric systems. ° The electrical industry was in 
favour of the adoption of the metric system, and the 
whole of its units had been worked out largely on the 
C.G.S. basis, but it was realised that the only sound 
method was to make the use of the metric system 
compulsory. The real question was whether the 
Empire trade plus the trade of those countries 
which understood and worked to our standards 
of measurements was sufficient to meet our 
requirements. Two great manufacturing nations 
—the United States and the United Kingdom—used 
British standards. If either we or the United States 
adopted the metric system the other would be bound 
to follow,and in that case a universal standard of 
measurement would be within reach of the whole 
world. 

Sir Archibald Denny expressed surprise at the 
statement that so many engineers were in favour of 
the proposals made by the lecturer. The adoption of 
the metric system would involve a great deal more 
than weights and measures; it would effect the 
division of time and other measurements and 
standards in common use, and he would like it to be 
made a condition that if the metric system were 
adopted it should apply only to weights and measures. 
If it were really desired to make a change to secure 
the advantages of interchangeability it would be 





preferable to alter the metre to 40in. Some of our 
English measures were preferred by engineers, 
notably the inch, and although he knew he was advo- 
cating a most unpopular cause he did not see that any 
sound case had been made out why engineers should 
make the change suggested. 

Professor W. C. Unwin saw no objection to decimal 
coinage nor to the adoption of the weight measure of 
the kilogramme. If it were sought to extend the 
change to the unit of length then the work of engineers 
would be seriously affected. He would remind the 
meeting that five-eighths of the trade of the world 
was carried on by the United States and the British 
Empire, and that vast trade was conducted on the 
English system of units of length. Scientific men 
largely used the metric system because science was 
international in character, and it was necessary that 
data should be expressed with the greatest accuracy 
and be available to scientific men of all nationalities. 
That, however, was no argument that the metric 
system would be equally advantageous to engineers 
in the workshop. The American Institution of 
Mechanical Engineers, one of the strongest bodies 
of the kind in America, had recently given considera- 
tion to proposals which had been made for the adop- 
tion of the metric system and had taken definite steps 
to defend the use of British units. In connection 
with the issue of the Engineering Standards Specifi- 
cations, the metric units would be printed alongside 
the English units in the translations to facilitate 
British trade in foreign countries using the metric 
system. It had also been decided by the Engineering 
Standards Committee that certain metric sections 
should be adopted as English standards and printed 
in the specifications, so that new work which could be 
best. carried out on the metric system could be 
calculated purely in metric units. 

Mr. J. A. F. Aspinall commented on the fact that 
the famous American manufacturer Sellers, who 
could be compared to the English Whitworth, had 
after a long experience of the metric system in his 
own workshops decided against it. In the case of 
the Lancashire and Yorkshire Railway he had asked 
the staff of the various departments to make a report 
on the subject, and was disappointed to find that in 
no case was it suggested that any great economy 
would result from the adoption of the metric system, 
but, on the other hand, it was pointed out that the 
initial capital expenditure would be very considerabie. 
One example of this was the cost which would be 
involved in changing the tare of the 1,500,000 wagons 
in use, which it was estimated would cost £400,000, 
and that was only one item. The broad question 
to be considered was whether the internal trade of 
this country and the Empire was of greater importance 
than foreign trade. If the export trade was con- 
sidered absolute to our national progress it would be 
necessary to settle once and for all what our system 
of coinage and measurement ought to be. 

Mr. Ravenshaw referred to the disadvantage of the 
mixed system of measurements we were now using. 
It was essential that we should have uniformity. 

Mr. E. C. Barton said that Australia was in favour 
of the metric system, and he believed there was 
a genuine demand in Great Britain for the adoption 
of it. 

Mr. Arnold Lupton objected to the attempt being 
made to force the system on engineers against their 
will. He believed that engineers would resist the 
attempt being made to displace British weights and 
measures. 

Mr. E. Phillips also supported the retention of the 
present system. 

Dr. G. B. Hunter said the whole question was a 
commercial one and the ability to sell our manufac- 
tures in foreign markets. The metric system, whether 
right or wrong, had been adopted by a majority of 
the trading nations, and if we were going to be to any 
extent hampered by the retention of our old system 
it was necessary to give careful consideration to the 
question of adopting the new method at least in 
connection with foreign trade. With regard to our 
internal affairs it was necessary to adopt the system 
which would be most convenient, and which would 
most help the business community. 

Mr. Allcock, in a brief reply on the discussion, 
pointed out that the American Institution of 
Mechanical Engineers was the only great institution 
in America opposed to the metric system. Objection 
had been taken to the compulsory adoption of the 
metric system, but it was quite obvious that that 
was the only method by which confusion could be 
avoided and the system be brought into line with those 
of foreign countries. 








THE House of Lords has reversed a judgment of the 
Bristol County-court, which had been upheld in the 
Divisional Court and the Court of Appeal. It related to 
three consignments of carcases sent by a meat salesman 
named Wills over the Great Western Railway. Two 
were delivered, but the third went astray. They were 
sent at owner’s risk, and thereby the company was not 
responsible for ‘“‘ non-delivery of any package or consign- 
ment fully or properly addressed,”’ except on proof that 
the non-delivery had been caused by negligence or mis- 
conduct of the company or its servants. The County- 
court judge considered that “‘ short delivery ” was equi- 
valent to ‘ non-delivery,” but the House of Lords has 
decided, by @ majority, to accept the company’s. version 
that short delivery was not equivalent to non-delivery, 
and therefore the proviso did not apply. 
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RAILWAY MATTERS. 





Since the advance of 50 per cent. in the fares there 
has been an increase of 50 per cent. in the number of 
season tickets issued by the District Railway Company. 


Ir was recently reported in Montreal that the Mount 
Royel tunnel of the Canadian Northern Railway, under 
the City of Montreal, is very near completion and that the 
permanent tracks are now being laid. Work has been 
practically stopped for a year because of the war. 


SEASON and traders’ tickets issued for one route may 
be made available by another route on application to 
the company concerned, providing the train service has 
been inconveniently restricted, and that the ticket is not 
used at intermediate points not served by both companies. 


THE report of the Birmingham Canal Navigation, which 
appeared a few days ago, shows that canals are sometimes 
a heavy burden on railway shareholders; for 1916 the 
London and North-Western Railway has to contribute 
£40,600 in order to make up the dividend on the Canal 
stock, 

One of the latest features introduced by the Canadian 
Northern Railway on its trans-continental trains is a 
“ travellers’ shop,” .in charge of the porter in the observa- 
tion car. The stock of the shop will consist of a complete 
set of articles that a traveller is likely to forget in packing 
up for the trip. 

A COUPLE of years or so ago the Board of Trade decided 
only to hold inquiries into the more serious railway 
accidents and accidents to railway servants. Of. the 
former there were 30 inquiries in 1913, but only 12 during 
1916. Of the 12 inquiries last year seven related to 
passenger train collisions, two to goods train collisions, 
and three to passenger train derailments. 


THE common user of railway wagons only applies to 
open wagons, and even some of these are excluded. 
Covered wagons are not pooled, partly because many 
are refrigerator vans, which the owners prefer to keep 
in their own possession, end partly because the covered 
truck, generally known as a box wagon, is used for Govern- 
ment traffic. Wagon tarpaulins are now put to common 
user as from February 20th. 


Tue Board of Trade has recently confirmed the Axholme 
Joint Railway (Hatfield Moor Extension Light Railway 
Revival of Powers) Order, 1917, made by the Light Rail- 
way Commissioners, reviving the powers granted by the 
Axholme Joint Railway (Hatfield Moor Extension Light 
Railway) Order, 1910, for the compulsory purchase of 
lands, and for the construction, completion, and working 
of the railway and works thereby authorised, and for other 
purposes. 


THE contractors for the electrification work on the 
London, Brighton, and South Coast Railway are pro- 
ceeding as well as can be expected when regard is had to 
the difficulty in obtaining materials and the scarcity of 
labour. Certain widenings required for the extensions of 
the electrifications are in hand, and it is proposed by the 
company to proceed with them as rapidly as possible, so 
that no time may be lost, when opportunity occurs, in 
making greater use of the electrical working. 


AT a recent annual meeting of the London, Brighton, 
and South Coast Company a shareholder, speaking about 
the appointment to the board of Mr. C. L. Morgan, 
the retiring chief engineer, congratulated the directors 
on the selection they had made, and thought the departure 
a good example to all railway companies, namely, to 
appoint to the board officers who thoroughly understand 
the working of railways, and not to appoint politicians and 
other gentlemen who knew nothing about their working. 


THE revenue of the T.O.T. (Train, Omnibus, Tram) 
Mutual Aid Fund is derived from subscriptions from the 
directors and servants of the companies which form 
part of the Underground system, together with an amount 
equal to the servants’ subscriptions contributed by the 
companies.” The total amount was recently £115,000, 
and the average contribution from the men was 3.15d. 
per week. From these systems 12,500 men had joined 
the Colours, and their dependents numbered 23,000. Of 
those who had gone 525 had been killed, 744 wounded, 
and 132 were missing or prisoners of war. 


SPEAKING at the annual meeting of the Metropolitan 
District Railway Company recently, Lord George Hamilton 
said, whilst they must remain believers in the lowest 
reasonable fares, it must be remembered that the decrease 
in the purchasing power of money in the last two years 
had practically resulted in a drastic reduction in the 
District fares. Stating the facts in another way, all they 
bought had heavily increased in price, while what they 
sold—transportation—had remained stationary. This 
could not continue indefinitely, and some readjustment of 
fares might be necessary. This they would look upon as 
a.readjustment of fares rather than an increase of fares. 


Tue splendid record of the Pennsylvania Railroad 
Company, in that for three years it has not had a train 
accident in which a passenger has been killed, has just 
been broken by a serious accident at Mount Union, where 
a standing passenger train was run into by a freight 
train. In the rear of the passenger train were four 
Pullman sleeping cars, and the last of these was partially 
overridden and burst open by the next car. All the 
twenty passengers in the last car were killed. The primary 
cause of the accident was a breakage of a brake-pipe on 
the passenger train, and a consequent delay of ten minutes 
whilst it was replaced. The driver of the freight train 
also misread the signals in consequence of a fog. 


Work is now under way on the reinforcing of the 
Poughkeepsie Bridge of the Central New England Railway 
over the Hudson River at Poughkeepsie, N.Y. This 
bridge is an important link in the New Haven system, 
forming one of the main gateways connecting New England 
with the West. According to Engineering Record, the 
total cost of reinforcing the structure is estimated at 
£66,000. The Poughkeepsie Bridge, 6767ft. long, with 
163ft. clearance above high water, was built in 1889 and 
1890, designed for a loading of two locomotives with 
24,000 Ib. on each main axle followed by 3000 Ib. per 
linear foot. In 1906 and 1907 it was reinforced to carry 
45,000 Ib. axle loads followed by 3600 Ib. per linear foot. 
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NOTES AND MEMORANDA. 





Tue steel stern-post of the U.S. super-dreadnought 
Pennsylvania, which is now under construction, is in two 
castings and weighs altogether 26} tons. It is nearly 
35ft. long. 

In an article on “ Centrifugal versus Reciprocating Boiler- 
feed Pumps,” by Mr. M. W. Ehrlich in} an American 
contemporary gives the following formula for boiler-feeding 
service :—Gallons per minute = boiler horse-power x 0.06. 


For the fiscal year ending March 31st, 1918, the total 
estimated expenditure of the Canadian Government will 
show a decrease of £13,500,000, of which over £2,000,000 
will be saved on public works and £4,750,000 on railways 
and canals. 


Tue Civil Service estimates for 1918 include a grant 
in aid of scientific and industrial research, amounting 
to £1,000,000 to be distributed among approved trade 
associations for research to supplement the funds of these 
associations. 

Most modern magnets for magneto ignition apparatus 
contain from 5 per cent. to 6 per cent. of tungsten, and 
from .5 per cent. to .75 per cent. of carbon. The heat 
treatment of magnet steel is totally different to that of 
high-speed steel. The temperatures must not be so high, 
or the permanence will be affected. 


As an example of American “ hustle,” it is stated that 
in the service department of the Overland car branch in 
Chicago, the boys who are employed to carry spare parts 
from the stores to the particular car in the repair shop for 
which they are required perform their work on roller 
skates! By this means a considerable amount of time 
is said to be saved. 


Tue tendency of the moment, says the Autocar, points 
to the extreme probability of the water-cooled motor car 
engine being very seriously rivalled in the future. Some 
motor car engineers are already convinced that the engine 
of the future for this class of work will have an air-cooled 
aluminium cylinder, cast with flanges all complete, but 
with no cast iron liner. 

Tue foreign trade of the United States has increased 
since the beginning of the war by over 80 per cent., and 
in 1916 amounted to about £1,574,000,000. This sum 
which includes all imports (£478,000,000) and all exports 
(£1,096,000,000) of every kind, crude materials and 
foodstuffs as well as manufacturers, is only 17 per cent. 
of the total of the domestic trade £9,160,000,000. 


WE learn from the Autocar that a five-cylinder car is 
about to be placed on the American market. It is said 
that the engine will have but 79 parts, as against 200 or 
more of the average four-cylinder engine. British and 
continental motor car engineers have apparently never 
seen any advantage in five cylinders, but in the early 
days of the motor car we seem to remember that three- 
cylinder engines had devotees. 


Cuttine off piles below water-level was recently effected 
by means of a movable cofferdam or riveted steel cylinder, 
6ft. diameter and 10ft. long, which was lowered around 
the pile to rest on the bottom of the river. The cylinder 
was sealed by sand and gravel deposited outside, and 
was drained by a pump. Men then entered the cylin- 
der, and cut the pile at the exact elevation with an 
ordinary cross-cut saw. The cylinder was easily shifted 
from pile to pile, and thus obviated the use of a floating 
pile driver, with a submerged circular saw mounted on 
a vertical shaft, such as is ordinarily used on construction 
work. 


At the opening of the exhibition of munitions, photo- 
graphs, and samples of work on Tuesday last at the 
Royal Colonial Institute under the auspices of the Ministry 
of Munitions, Mr. F. Kellaway, Parliamentary Secretary 
of the Ministry, gave some interesting statistics regarding 
the output of munitions, and of the extent to which 
female labour is being employed in their production. 
Comparing the present output with the rate for the year 
1914-15, he said the same amount of 18-pounder ammuni- 
tion was now produced in 13 days ; heavy howitzer shells 
in 7 days; shells for medium guns and howitzers in 
5 days ; shells for heavy guns in less than one day ; whilst 
the number of heavy guns was now being built at 27 times 
the former rate. As regards high-explosives, he said, 
taking the output in 1915 at 100, the corresponding amount 
in February was 7000. 


CoMPRESSED air is obtained on a large scale without 
employing either steam or motor-driven or other moving 
machinery at a copper mine in Michigan, where about 
82 per cent. of the actual power of the falling water through 
tubes. is transformed to compressed air under a pressure 
of 118lb. The air is delivered to the hoisting engine, the 
stamp-mill power units, and to the mine proper practically 
dry and at the temperature of the water. The system is 
almost automatic, and as there are few moving parts, 
the upkeep is very low. Water for compression purposes 
is taken from the Ontonagon River, and after passing 
through the system is returned to it at a point about one 
mile down-stream. Automatic regulation is obtained by 
utilising the air pressure built up in the compressor 
chamber. Excessive air pressure is automatically relieved 
by means of an escape pipe running from the air chamber 
to the surface. 


It is a common observation by plumbers that the pipes 
carrying the hot water from the boiler to the kitchen 
and bathroom burst from freezing far more frequently 
than the pipes carrying the cold water. Experiments 
have been made with glass tubes, the practical conditions 
being simulated as nearly as possible. The results confirm 
the above observation, and show that the occluded air 
in tap water is responsible for the delay or absence of 
bursting of the pipes, says Mr. F. C. Brown in the Physical 
Review. The air and accompanying impurities assist 
in furnishing nuclei of crystallisation so that the ordinary 
tap water begins to freeze at the usual freezing point. 
At the same time the ice formed is more mobile, especially 
near the middle of the tube, so that until very low tempera- 
tures are reached the pressure is released along the middle 
of the tube by the flow of water and ice. In addition 
the air bubbles displacing water form cushions which also 
relieve the pressure on the tube to a certain extent. 








MISCELLANEA. 


Tue Chairmen of the Melbourne Stock Exchange states 
that Mr. Hughes, the Federal Prime Minister, has sold to 
Great Britain the Commonwealth’s output of zinc for the 
next ten years at a good price. 


In view of the great demand by the Government for 
small stranded wires, the Council of the Institution of 
Electrical Engineers has decided to permit for the period 
of the war the use of single strand conductors up to 
No. 14 8S.W.G.—see No.42 in the Institution’s Wiring Rules. 


In consideration of the restriction of railway travelling 
and of other circumstances arising out of the war it has 
been decided that no meeting of the British Association 
shall be held this year. The annual meeting will therefore 
be intermitted for the first time in the history of the Associa- 
tion since 1831. 


Te Reconstruction Committee which is to advise 
the Government on the many problems which will arise 
at the end of the war, has now been appointed and has held 
its first meeting. The Prime Minister is the chairman, 
and Mr. Edwin Montagu, Minister of Munitions under 
the late Government, vice-chairman. Two Labour 
members, Mr. J. H. Thomas and Mr. Clynes, are also on 
the Committee, which has been for the moment com- 
pleted by the addition of two of the Prime Minister’s 
secretariat, Mr. Philip Kerr and Professor Adams. 
Although no precise statement on the subject bas been 
made, it is understood that the Committee will give special 
attention to the reorganisation of factories to meet peace 
trading conditions. 


On Monday Jast, in the House of Commons, Dr. 
Macnamara, replying to Sir C. Kinloch-Cooke, denied 
that he had stated recently that it usually took ten years 
for Artificer Engineers, R,.N. to become Engineer-Lieu- 
tenants. His statement was that it usually took that time 
for a chief Artificer Engineer, R.N., to become an Engineer- 
Lieutenant, R.N., which was correct. Recently, however, 
in order to meet the requirements of the fleet, a strictly 
limited number of engineer warrant. officers, R.N., with 
superior qualifications recommended from the fleet, were 
specially advanced to the rank of Engineer-Lieutenants. 
Eighteen such promotions were made, eleven chief Artificer 
Engineers and seven Artificer Engineers being selected, 
the seniority of the former ranging from October Ist, 
1912, to October 1st, 1916, and of the latter from April Ist, 
1908, to November 15th, 1911. 


Tue First Lord of the Admiralty has appointed com- 
mittees in different shipbuilding centres in order to carry 
into effect the Admiralty’s scheme of expediting and in- 
creasing to the fullest possible extent the production of 
naval and merchant shipping. The committee for the 
Clyde and Scotland East Coast area consists of Sir Thomas 
Munro, chairman; Mr. J. B. Hamilton, istant director 
of shipyard labour; and Mr. J. R. Bond, director of the 
technical section of the Shipyard Labour Department. 
The committee has already entered upon its duties and 
is actively engaged in carrying them into effect. To 
expedite the loading and discharge of ships at Greenock, 
Sir Thomas Munro and Mr. Chas. Luke, of the Ministry 
of Munitions, appointed by Sir George Askwith, of the 
Board of Trade, has arranged the payment of bonuses 
according to the weight of cargo handled in a specified 
time. The suspension during the war of this practice 
has tended to limit the output. The advance to the workers 
is equivalent to a penny an hour. 


An Order regarding the Experimental Manufacture of 
Aeroplanes has just been issued by the Minister of Muni- 
tions. On and after the Ist day of April, 1917, no person, 
according to this Order, shall without a licence from the 
Minister of Munitions commence or proceed with the 
experimental manufacture of any aeroplane or seaplane 
or any part thereof other than any kind of aero-engine. 
It is provided where a first application for a licence under 
this Order shall have been made and is pending for the 
carrying on of any experimental manufacture which shall 
have been commenced before the Ist day of April, 1917. 
nothing in this Order shell prohibit the carrying on of 
such manufacture until the licence shall have been refused. 
For the purpose of this Order the term “ experimental 
manufacture” shall mean any manufacture which is 
not under or for the direct purpose of fulfilling a Govern- 
ment contract, and shall include the preparation of any 
working drawings but not the preparation of general 
arrangement drawings. All persons desirous of obtaining 
such licences to commence or carry on the experimental 
manufacture of aeroplanes shall apply in writing to the 
Controller of Aeronautical Supplies, Air Board Office, 
London, W.C.2, for such licence, and shall give full parti- 
culars of the manufacture for which the licence is required, 
and such further information as the Controller may require, 
and shall comply with any restrictions or conditions subject 
to which the grant tf such licence may be made. 


Dr. Henry K. Jorpan, D.Sc., F.G.S., who is an 
ex-president of the South Wales Institute of Engineers, 
was presented at the 59th annual meeting of this Institute, 
held at Swansea on Tuesday evening, with cheques for 
about £1300 in recognition of his great services to science 
and the coal industry. Of this amount the Monmouth- 
shire and South Wales Coalowners’ Association subscribed 
one thousand guineas, and in a letter the secretary (Mr. 
Finlay A. Gibson) expressed the full appreciation of the 
members of the association of his excellent service to the 
South Wales coal trade. Mr. Hugh Bramwell, the presi- 
dent of the South Wales Institute of Engineers, made the 
presentation. Dr. Jordan, who is recognised as a great 
authority on the structure of the South Wales coalfield, 
and the correlation of its seams, said in reply that he 
disclaimed any thought of fee or reward for giving the 
Institute the results of bis investigation into the structure 
of the South Wales coalfield—an investigation which had 
occupied his attention for nearly fifty years. He was 
informed that the publication of his monograph on the 
coalfield had cost the Institute £1500. Much of this 
expenditure was necessitated by the reproduction of his 
drawings mounted in such a way as to be of a permanent 
character. The whole of these sections on linen repre- 
sented a length of eight miles. He trusted that this 
recognition of his work by the Institute would prove a 
strong incentive to younger members to work for them- 





| selves on independent lines of research, 
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TWO NEW LATHES 
GEORGE SWIFT AND SONS, LIMITED, HALIFAX, ENGINEERS 


(For description see page 296) 

















Fig. 1—CRANK PIN TURNING LATHE 




















Fig. 2—GEAR AND FEED BOXES AND FIXED HEADSTOCK OF CRANK PIN LATHE 














Fig. 3—MOTOR-DRIVEN 8}-INCH CENTRES GEARED LATHE 
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NOTICE TO OUR READERS. 





In consequence of the greatly increased cost 
of paper, and in consonance with the action of 
other Journais, we have been compelled to 
increase the price of “The Engineer” to 8d. per 
copy. The Annual Subscription rates will in con- 
sequence be raised by 9s. per annum on renewal 
orders or to new subscribers. 





The Melting of Metals, 


Ir is becoming the practice amongst scientific 
societies to devote meetings to the consideration of a 
number of papers all converging on a selected point 
from different positions. The results are justifying this 
practice. Instead of one long paper we have several 
short communications, each contributed by an expert 
in one aspect of the subject, and the concentration 
thus effected leads frequently to better discussions 
than are obtained by the older method. This plan 
was adopted at the meeting last, week of the Institute 
of Metals. The subject of the symposium was the 
melting of non-ferrous metals, and the knowledge 
that it was to be presented in the manner defined, 
coupled with the fact that the position of the non- 
ferrous metal industry has gained immensely in 
importance through the needs of war, led not only 
to a remarkable increase of membership, but to a far 
more numerous. and more inrterested gathering than 
the Institute has seen for some time. Moreover, 
those who have watched the growth of this Insti- 
tute to its present position noted with no little satis- 
faction the fact that the papers presented which 
formed the basis of the discussion, no Jess than the 
debate itself, illustrated that co-operation between 
scientists, manufacturers and users of non-ferrous 
metals for the advantage of the industry which was 
the main object of the founders of the Institute. If 
the proceedings at this meeting are an index of future 
policy, then clearly this Institute should play an 
important part in promoting improvements in manu- 
facturing methods. 

The papers presented, although dealing mainly 
with the newer developments in the use of low and 
high pressure gas-fired furnaces, and the attempts 
being made to evolve a suitable type of electric 
furnace, also included an account of the modern form 
of square furnace for use with coke fuel, of which a 
good many are now working in the Birmingham 
district, as well as a description of an oil fire installa- 
tion suitable for large scale melting where there is no 
suitable local gas or other fuel supply. Some informa- 
tion was also given as to the development in Scandi- 
navia of the producer gas-fired furnace worked on the 
recuperative system. The dominant impression left 
as the result of the discussion is that, although, under 
certain conditions, and where the necessary skilled 
attention can be given to the plant, a good case can 
be made out on behalf of the gas-fired furnace, from 
the point of view of fuel economy and increased life 
of the crucible, the old type of furnace has still a 
wide sphere of usefulness; and is likely to remain in 
service for a considerable period. In his paper deal- 
ing with the gas furnaces at the Royal Mint, Mr. 
Hocking showed that, with furnaces which have now 
been in service for five years, and which are supplied 
with gas at 3in. pressure and air at 24 1b. pressure, 
the rate of output, as compared with coke fuel, had 
been more than doubled, the advantage being parti- 
cularly marked in the case of metals of high melting 
points, while the economies in working costs under the 
heads of fuel, graphite goods, and labour averaged 
25 per cent. It was stated in the paper by Messrs. 
Thornton and Hartley that, by the use of gas fuel in 





conjunction with pre-heating of the metal and the air 
supply, the test fuel consumption in the case of brass 
was reduced to a minimum of 1.66 cubic feet per |b. 
of metal melted, while the Mint experience of in- 
creased output was repeated. On the other hand, the 
use of high pressure gas is associated with much 
higher fuel costs, the figure for brass, given by Mr. 
Walter, showing an average of 7.6 cubic feet per lb. 
of metal melted, and for cupro-nickel 9.4 cubic feet 
per lb. These figures compare unfavourably with 
the fuel costs of well designed coke fired, or of low 
pressure gas furnaces, which at the Royal Mint, in the 
case of cupro-nickel, are only 5.5 cubic feet per lb. 
melted. It is only fair to point out, however, that 
the complete data for a direct comparison between 
high and low pressure gas melting are not at the 
moment available, although there is a belief prevalent 
that for many purposes at least it is not necessary to 
have recourse to high pressures. It is certain, not- 
withstanding, that the full account given of the experi- 
ence with gas melting at the Royal Mint, even if the 
work of this establishment is not quite comparable 
with ordinary commercial manufacture, is likely to give 
a great stimulus to the use of gas. In view of the 
statements made at the meeting as to the low cost 
of working which are associated with well designed 
solid fuel melting installations, no general scrapping 
of old plant is, however, to be anticipated, although, 
when new furnaces have to be ordered, careful consider- 
ation will doubtless be given to the whole situation. 
The factors involved are somewhat numerous, including 
initial cost of furnace plant, cost of blowers or com- 
pressors, local prices of fuels, continuity of supply 
of fuels, labour to be employed, and class of work to 
be done. One disadvantage of the gas-fired furnace 
to which Sir Gerard Muntz made reference is the 
danger arising from the absorption of gas during 
melting, but the methods of handling this difficulty 
are well known, and it is not likely to stand in the way 
of the gas furnace if, in other respects, it proves its 
superiority. A more important question is raised 
by the need of refractories, a subject recently dis- 
cussed at much length by the Faraday Society, and 
now being carefully investigated. It is generally 
admitted that an increased life of crucible ranging 
up to a maximum of 80 melts is obtained from the 
gas-fired furnace, but this advantage is counter- 
balanced by the difficulty of obtaining furnace refrac - 
tories which will withstand the heat of the gas. At 
the Royal Mint, where special precautions are taken 
to prevent intense local heating of the furnace 
walls, this trouble has been overcome, although else- 
where it is retarding the introduction of gas-firing. 
Curiously enough, owing no doubt to the difference 
in the condition of working, the crucibles at the Mint 
have a very much smaller life than in other gas-fired 
furnace installations. It is frankly admitted also 
that the gas furnace requires close attention if a high 
fuel economy is to be realised, and that, under com- 
mercial conditions, gas consumption is 70 per cent. 
higher than the figures obtained in test melting. 

The whole question clearly’is still in a state of flux, 
and there is some reason for believing that, notwith- 
standing the demonstrated advantages under ideal 
working conditions of the use of gas fuel for the melting 
of non-ferrous netals, the future will be with the 
electric furnace. The conditions of the steel industry, 
where the use of this type of furnace has made such 
rapid strides, are not comparable with those in the 
non-ferrous metal trades, owing to the lower tem- 
peratures employed. In steel manufacture the high 
temperatures of the electric arc and arc resistance 
furnace present advantages which outweigh other 
considerations, but for the purposes of non-ferrous 
metals manufacture it will be necessary to design a 
furnace to produce temperatures not exceeding from 
1100 deg. Cent. to 1600 deg. Cent., at costs which 
must compare favourably with other methods of 
working. Dr. Rosenhain stated that work on these 
lines is in progress at the National Physical Labora- 
tory, and if such a furnace can be designed, and can 
be operated at low maintenance cost, the accurate 
control of working temperatures and of atmosphere 
possible with electric heating will: make a great 
appeal to manufacturers. For the moment, however, 
the chief rivalry is between furnaces designed for the 
use of gas or of solid fuel. 


The Relative Failure of the Marine Diesel Engine. 


Success is one of those human quantities to which 
it is rarely possible to assign an absolute value, and 
in engineering progress we might almost say that 
there are no such things as failure and success, but 
only stepping stones. When, therefore, we speak of 
the relative failure of the marine Diesel engine, it will 
be understood that the phrase “ relative success ” 
would be almost as appropriate. We have to look at 
the matter from the point of view of how much was 
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expected from the Diesel type in the past, how few, 
comparatively speaking, of those expectations have 
been realised, and try and imagine what progress is 
to be expected in the future. We can recall the time 
when the Diesel engine first came to be talked about ; 
when it was anticipated by some that its progress 
would be so rapid as to leave no room for any other 
type. And truly, if the overwhelming superiority in 
fuel economy had not been attended by corresponding 
disadvantages, there was no reason why these high 
expectations should not have been realised. It took 
about a decade for the land type Diesel to get through 
the period of its infantile troubles, and this type 
naturally had to be perfected before attention could 
be turned to the marine type. 

We do not propose now to enter upon the history 
of the marine Diesel engine—the various “ stepping 
stones” in the development of the type have been 
from time to time described and illustrated in our 
pages—but rapidly casting our mind’s eye over the 
experience gained in the last ten years, we are forced 
to the conclusion that the progress has been in the 
direction of perfection of detail and increase of relia- 
bility, rather than in any big advance in the sphere 
of its application. Broadly speaking, the marine 
Diesel is limited to two types—the high speed, which 
has its main application in submarines, and the low 
speed, which has been successfully applied to the 
ocean tramp. Of the former type it would be inadvis- 
able to speak at length, but the limitations of the 
size of the high-speed Diesel were pointed out in a 
paper read by Lieut.-Commander Anstey at the 
Institution of Naval Architects eight years ago, and 
experience since has confirmed the conclusions arrived 
at in that paper. Speed of revolution, on which low 
weight per horse-power mainly depends, cannot be 
maintained as the size of the cylinder is increased, 
with the result that bigger powered units must be 
heavier, or else the increase of power must be obtained 
by the multiplication of cylinders. In the type 
which has been developed for the tramp, weight is not 
a primary consideration, and here the limiting con- 
dition has been the size of cylinder. We have heard 
of experiments being made with very large cylinders 
of the order of 1000 horse-power, but so far the results 
have been maintained in reserve. We are not handling 
an ordinary engineering problem when we come 
to deal with Diesel engine cylinders of, say, 50in. 
diameter, which may be exposed to a pressure of 
anything up to 900 Ib. or 1000 Ib. per square inch. The 
problem is more one for a gun designer than a marine 
engineer, and one begins to wonder whether the game 
is worth the candle. If we arrived at such dimen- 
sions, it is fairly obvious that the weight of the instal- 
lation would probably exceed that of a steam set of 
equal power. Not that that would be a great con- 
sideration if counterbalancing gains could be proved, 
but experience has shown that the larger the unit the 
less the balance of advantage of the Diesel engine 
over steam, and there must be some point at which 
the credit balance disappears entirely. An argument 
with some who have not studied the question is 
that improvements are daily being made, and will 
still further be made, which will make further pro- 
gress possible. The answer is, of course, that it is 
not a question of making improvements ; it is that we 
are up against mechanical principles and laws which 
cannot be altered. In all questions of engineering 
progress similar conditions may arise. Take, for 
example, the question of obtaining a high speed in a 
vessel of a given size. Imagine that we had got to 
the point of progress in the design of the hulls repre- 
sented, say, by an old-type 30-knot destroyer, but 
imagine at the same time that our steam machinery 
was at the stage represented by the compound engine 
at 90 lb. pressure, and that the lightest form of boiler 
known was the locomotive type. Imagine such 
machinery installed in our boat, and we might pro- 
bably reach 20 knots. We trace our steam machinery 
through its subsequent development, changing it 
from time to time in accordance with the improve- 
ments, but keeping the boat the same. Through all 
these changes we will suppose we have had an ideal in 
view, to obtain, say, 33 knots. We arrive eventually 
at the highest power we can possibly cram into the 
boat, and we find we can just reach 30 knots, and it 
has been the last two knots which have taken all the 
trouble to get. Probably, by making supreme sacri- 
fices in weight, we could even get another knot, 
but is it worth it? The time has now come when it 
is necessary to abandon an unpractical though 
possible solution, and to find a way round it. We 
have imagined the hull unchanged through all this 
previous development ; now we turn our attention 
to it and we find that, by lengthening the ship and 
increasing the displacement, we can practically begin 
in-speed where we left off in the old type. ‘The curve 
of horse-power and speed which was getting so steep 
as to be_almost_vertica] at the top has, under the 





newer conditions, a reasonable slope, and shows us 
that we can still get an increase of speed with a reason- 
able addition of horse-power. This question of the 
relation of speed of vessel, and power required to 
produce it, is a parable of a large number of problems 
of engineering progress. Development begins on 
certain lines and proceeds satisfactorily up to a 
certain point ; beyond that progress becomes increas- 
ingly difficult, until at last the advance made is not 
commensurate with the expenditure of energy 
required. 

Some such situation has now arrived with the 
marine Diesel engine. Engines up to 250 horse- 
power per cylinder, and up to eight cylinders on one 
shaft, are now fairly common. The difficulties 
increase progressively as we pass the 250 horse-power 
mark, and at some point—we hesitate to give an 
exact figure—it will not be worth while to attempt 
more power per cylinder. The system then breaks 
down unless a larger number of cylinders is accepted, 
and shipowners and engineers will be reluctant to 
accept this solution, the former on account of cost 
and space, and the latter on account of complication. 
The problem of complication is one that has to be got 
round if further advance is to be made. Now, it is 
well to fix in our minds what we mean by complication. 
Multiplication of parts does not in itself constitute 
complication. The steam turbine, for example, has 
an enormously larger number of parts than a recipro- 
cating engine, considering each blade as a separate 
part. It is when those parts are dependent upon one 
another, or form working “ pairs” liable to get out 
of adjustment, that the objection arises to their 
multiplication. If it were possible to simplify valves 
and their gears, which are the principal sources of 
trouble and anxiety, we could go on multiplying small 
cylinders almost indefinitely to obtain the desired 
power. In any case some break from the recipro- 
cating type is necessary if we are to see high speed, or 
even moderate speed, vessels propelled by internal 
combustion engines. 


Women Mechanics. 


A MATTER requiring the very serious attention of 
engineers is raised by the exhibition of women’s 
war work which, under the auspices of the Minis- 
try of Munitions, was opened in London this 
week, as mentioned elsewhere in this issue. The 
matter is simply this that women are clearly no 
longer to be regarded as being nothing but repetition, 
single-purpose tool minders, but are rapidly becoming 
skilled mechanics in large numbers. Graduating in 
the shell factory with its specially designed, simplified 
machine tools, they are now to be found satisfactorily 
at work in general engineering shops, carrying on 
non-repetition operations, and controlling ordinary 
machines in every way identical with those worked by 
skilled male mechanics before the war. It may be 
true that as yet each woman can carry on but one 
process, or control but one machine. But when 
trained she understands that process thoroughly 
from end to end, and can, if she is a machinist, perform 
everything which the limitations of the machine 
permit. In brief, a regular supply of thoroughly 
tramed women mechanics—turners, fitters, gauge 
makers, and so on—if not yet available, will clearly 
be so very shortly. What attitude should the manu- 
facturing engineer adopt towards this development ? 
Women labour, introduced tentatively into munitions 
factories solely for war emergency purposes, has 
within two years become something far more than a 
passing phenomenon. The woman engineer is not 
yet, but the skilled woman mechanic is with us to-day 
and may remain with us for the future. That is a 
fact, we venture to say, of great significance for the 
engineering industry after the war. The situation is 
full of possibilities, some of them promising, and some 
of them, we fear, containing the germs of difficulties 
and troubles. Whatever time can now be spared 
should be spent in considering the matter in all its 
bearings, so that when we find ourselves suddenly 
called upon to deal with the employment of women 
mechanics under peace conditions, we may be able to 
do so in the best possible manner, and with the least 
possible chance of creating conflict. 








RANDOM REFLECTIONS. 


remnant moras 


Evectricitry has not yet made 
much progress with the farmer, 
and the farmer has certainly not 
made much progress with electri- 
city. It is interesting then'to learn that an effort is 
to be made to bring the parties together. A ‘‘ Com- 
mittee on the Development of Electricity in Agricul- 


Electricity 
on the 
Farm. 





tural Areas”’ has been formed by the Incorporated 
Municipal Electrical Association. Its duties will be 
to investigate and advise upon the supply and use 
of electricity in agricultural areas and in various ways 
to encourage the use of what, no doubt, the members 
being all electrical men, would describe between 
themselves as “the juiee’’ for ‘‘ power, lighting, 
heating, culture, and other purposes for farms, 
villages, and rural industries.’’ One never hears of 
municipal engineers making a move of this kin 
without suspecting that it is another effort to sell 
current at those hours of the day when the demand for 
it is least. At first sight we might have been led 
to suppose that this committee was a disinterested 
body of men, partial to electricity, and so filled with 
a proselytising ardour that they found themselves 
impelled to give the good tidings to the farmer that 
by the use of electricity his economic salvation was 
ensured. Alas! it is nothing-of the sort. It is, we 
fear, less concerned with the welfare of the farmer 
than its own profits, and its object in approaching rural 
districts is because it has something to sell. It 
would probably look with little enthusiasm on the 
farm or the village that set up its own little electric 
station and supplied its own needs. We do not put 
this review of the motives of the Committee forward 
in any adversely critical spirit. It is doing the right 
thing, and the British farmer may be trusted to 
look after his own best interests. He is too 
shrewd a customer to overvalue the rosy estimates 
of the advantages of electricity which its advocates 
are likely to put before him. Charm it never so wisely 
the Committee will find it hard indeed to convince 
him that heating by electricity is cheap, or that 
electrical power at the price he is likely to be called 
upon to pay can compare with power supplied by 
oil engines made specially for his needs by many 
manufacturers, and sold at a price which makes 
electric motors look costly, and under conditions to 
which the electrical manufacturer has not yet accus- 
tomed himself. Nevertheless, we wish it~» well in 
its endeavours. Electricity, as described in an 
article published in THe ENGINEER, on March 
12th, 1915, is used pretty extensively on continental 
farms, and districts no doubt are to be found in the 
British Isles where it could be employed with equal 
advantage, and under the influence of another com- 
mittee—-recently appointed by the Board of Trade 
supplies may be cheaper in the future. But we fear 
it must face a long uphill fight with such already 
firmly established rivals as man power, horse-power, 
steam-power, and oil-power. 


~ eo * * * 


WE are not going to take any 
credit to ourselves for having 
been the first to propose a War 
Museum; we do not even know 
that we were actually before others in putting the 
proposal in writing, and, in any case, it is so 
obviously the right and proper thing, and so obviously 
the sort of thing that must have occurred to a great 
many people, and that was bound to happen, that 
no sort of credit attaches to priority in giving the 
idea some sort of form. We are quite content to 
rejoice that steps are already being taken to secure 
the collection of all sorts of war trophies. If that 
work is not put in hand at once, it will grow doubly 
difficult as days pass by, for many valuable relics 
will get distributed to the four corners of the globe, 
or will, perchance, be irretrievably lost through 
carelessness and indifference. The First Commis- 
sioner of Works, Sir Alfred Mond, is the Chairman 
of the War Museum Committee, and Sir Martin 
Conway is its Director-General. We need not give 
the names’ of the other members, amongst whom 
one represents the Admiralty, one the War-office, 
and one the Ministry of Munitions, but we must 
state—in the knowledge that many engineers have 
trophies which ought to be saved, models, for example, 
of successful inventions—that the secretary and 
curator, to whom they should write at once, is 
Mr. Charles Foulkes, of the Armouries of the Tower. 
His appointment would seem to indicate that room 
is to be found in London’s fortress for the collection. 
Probably no better place, and certainly no- better 
man, could be found for the present. But if the 
Museum is to realise the great ideals that should be 
formed of it, if it is to be really representative of the 
Great War, then, unless we are much mistaken, 
barely the whole Tower could accommodate the 
collection. We must insist again that this is an 
occasion for an architectural effort of the highest 
and grandest kind. We refuse to believe that in 
each part of the Empire one architect cannot be 
found capable, under the great emotions of the time, 
and fired by the nobility of the object, to create a 
building or buildings that shall. stand for ages as 
honoured monuments. We trust some large area 
may be found in the heart of the Metropolis, and 
that it may be adorned with a chaplet of fine build- 
ings, representing every nation of the Empire, bound 
together by skilful hands into a harmonious whole. 
The idea gives scope for magnificent conceptions, its 
realisation should show architecture at its highest 
and best. We do not ask for anything in the smallest 
degree like the tawdry stucco erections of a: popular 
exhibition, but a mass of noble buildings, showing 
harmony in diversity, the harmony of a Common 
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Will--the Will to Liberty—of the great nations of 
the North, the West, the East, and the Antipodes. 


*- * * *&© * 


idle An American quarterly, which 
of generally contains papers worth 
Metals. reading and keeping, is the Journal 


of the American Society of Naval 
Engineers. It is published by the Society at Washing- 
ton, D.C., and single copies are sold for one dollar thirty- 
five. We give these particulars, not to advertise a 
cousinly paper, but because we know from experience 
someone will ask us. In the first number of the 
present year is an article by Lieut. K. F. Smith, 
U.S.N., on “ Rationality in Physical and Metallo- 
graphical Testing.” Attractive as this title is, it 
does not do full justice to the paper, which concerns 
itself with other kinds of tests almost as much as 
with microscopical examination. We have only 
space here to touch upon two small but important 
points. For years engineers have been brought up 
on two beliefs. First, that constant vibration 
caused reerystallisation of the components of metal, 
and thus ultimately lead to weakness and failure, 
and, secondly, that metals stressed repeatedly by 
alternating load below their elastic limit failed by 
“fatigue.” Both these facts, as we thought they 
were, are now being rudely shaken. Greater experi- 
ence is leading to the knowledge that it is not at all 
easy to carry out heat treatment with absolute 
uniformity, and hence that one part of a forging 
may, inadvertently, receive quite a different heat 
treatment from adjacent parts. Hence, since the 
test piece may fail to give us a real indication of 
the internal condition of the whole forging, some 
metallurgists are saying tentatively that the peculiar 
crystallisation exposed at an accidental fracture has 
not been generated by vibration at all, but has been 
there all the time! We shall not rest easy until 
this modern view has been submitted to exhaustive 
tests. On the second “ fact ’’ equal degree of doubt 
is now being thrown. It is said that you might 
carry on an alternating stress test for a’ decade or 
two, and the piece would never fail, provided the 
real elastic !imit was never exceeded. ‘The difficulty 
is to find the real elastic limit. Lieut. Smith says 
it is often much lower than we suspect, but he 
appears nevertheless to stick to the old view about 
fatigue,’ though he does remark that “ experi- 
ments have shown . . . that failure will result .. . 
even though the stress has never exceeded the elastic 
limit,’’ and adds, ‘*‘ Reversed loads will cause failure 


at a point well below the ordinary elastic limit.’’, 


The introduction of the epithet “‘ ordinary ” shows 
how nearly he also is a modern sceptic about “* fatigue.” 
On the other hand, he is quite unequivocal about 
recrystallisation. Of it he says, in italics, “‘ A metal 
cannot recrystallise, due to vibration.”” We may 
commend the paper to engineers, for we believe they 
will be interested in seeing how the author handles 
both these questions. 
ee: 4 ¢ «@ 


SomE weeks ago an anonymous 


Cait tats member contributed to the ‘‘ Pro- 
ceedings’’ of the Institute of 

Marine Engineers a paper on 

cast iron, which had excellent qualities. Modern 


metallurgy, by which we mean the metallurgy of the 
microscope, is still a closed book to a great many 
engineers. Not only is it full of strange names like 
eutectics and eutectoids, not only does it seem to 
fly in the face of the common use of language by 
talking of solid solutions, but it offers numerous 
controversial points, about which even its own 
doctors love to differ and bicker. The ordinary 
man does not understand why a familiar simple 
material like cast iron should be called an alloy, and 
he soon finds himself lost in the mazes of the phase 
rule and arguments about alpha and gamma iron, 
about pearlites and soluble carbides, and all the 
rest of the necessary but incomprehensible jargon of 
the new profession. Many learned men have endea- 
voured to smooth the way for him. Such lucid 
expositors as Stead, as Arnold, as Rosenhain have 
dissected iron for him, have laid the parts bare for 
him, and have named, according to their lightness or 
darkness, their streakiness, their globularity, their 
crystalline form, and so on, the different constituents. 
But he is still more or less in the dark. ‘‘ The primrose 
by the river’s brim, The simple primrose is to him.” 
His imagination does not carry him into that seem- 
ingly zethereal atmosphere in which the microscopical 
metallurgist soars. Like older engineers, who are 
content with arithmetic, and cannot understand 
what the calculus has got to do with the common 
pump, so others are content to know that some cast 
irons are grey and some white, and that they have 
properties that can be ascertained by putting pressure 
or tension on pieces made in a manner and cut to a 
shape laid down in a specification. All of which 
may be very practical, but is hardly scientific, and 
is only likely to lead us to new discoveries by blunder- 
ing upon them, as the Chinese discovered roast 
pork by amishap to a pig-sty. No one will be hardy 
enough to deny that we should all be better for a 
-deeper and clearer knowledge of cast iron, for our 
ignorance of it is still so profound that no one can 
be certain of the contrary. Under these circum- 
stances we direct attention to the paper mentioned, 





because the anonymous author has endeavoured, 
and with no little success, to bring parts of the subject, 
at least, within the comprehension of the ‘‘ common 
three-eight.”” Asasample of his own thoroughly 
practicai mind, and a sort of testimonial which will 
at once ingratiate him with other practical men, 
we must quote one shrewd sentence :—‘‘ When no 
one test appears to give universal satisfaction, it 
may be wise to adopt either the one which gives the 
least controversial results, or the one most readily 
applied.” This is the wile of the serpent, no doubt, 
‘but a most comforting doctrine. 


* * *£ © * 


WHitst we are writing of cast 
iron we may take the opportunity 
of referring to a little paper con- 
tributed by Dr. Richard Moldenke, 
of New York, to the American Institute of Mining 
Engineers, and published in the February Bulletin 
of the Institute. The interesting part of it, like the 
glow worm, resides in its tail, and the remainder is 
only there, apparently, because the tail had to be 
attached to something. Those who have read Mr. 
Wells’ latest book will remember that when Mr. 
Direck met Mr. Britling at Matching’s Easy Station, 
he interrupted a conversation on the growing of 
sweet peas, and he will remember, moreover, that the 
stationmaster grew better sweet peas than the head 
gardener up at Claverings, though the head gardener 
had tried everything but the “ vibrationing of trains,” 
and it was “ nothing less and nothing more than the 
vibrationing of the trains” that, according to the 
stationmaster, made the sweet peas grow so well at 
Matching’s Easy station. From sweet peas to cast 
iron seems a fairly long cry, but the connection is 
clear when we recall that Mr. A. E. Outerbridge, jun., 
found that the “ vibrationing”’ of iron castings in 
a tumbling barrel mightily improved them, for it 
had a settling effect upon their molecules, so that all 
internal strains were removed, just as effectively as 
if the parts had been annealed. But whilst .it is all 
very well to tumble little castings in a barrel, the 
gargantuan vats in which one might bump and 
jostle fly-wheels and bed-plates is yet unknown, 
even in America, and the glow worm’s lamp in the 
tail of Dr. Moldenke’s paper is the statement that 
the same effect can be secured by “ seasoning.” 
“Replace half an hour’s tumbling by six months’ 
quiescence and the molecules will have done their 
work with somewhat the same result.’”’ That cast- 
ings improve with keeping is well-known amongst 
foundrymen, and it is the usual practice to give 
important castings a month or so knocking about in 
the yard after rough machining, but we do not think 
as a practice ‘‘ seasoning ’’ has ever been systematised, 
and Dr. Moldenke is no doubt right in thinking the 
cause of its neglect is to be found in the fact that the 
slowness of the method offers difficulties in these 
bustling days. Men and iron cannot now sit them 
down to let the molecules settle it amongst them- 
selves. Just as men have to undergo tedious exer- 
cises at the hands of physical trainers to bring them 
to fitness quickly, so must cast iron. This leads to 
the thought that if ‘‘ vibrationing”’’ will remove 
the strains in cast irons, why should not big castings 
be ‘“‘ massaged ”’ locally with a vibro-motor or pneu- 
matic hammer, and so brought to fitness quickly by 
just such methods as a trainer uses on overstrained 
muscles ? 


Seasoned Castings. 


* * * * * 


THE economist and the philosopher 


isn regard labour troubles from 
Steih “4 different standpoints. The former 


sees in them a problem to be 
solved by ways and means, by more money or shorter 
hours, or by changed conditions of labour, and so 
on. The latter looks at them with philosophical 
detachment. He regards them just as he would 
any other natural or social phenomenon. He is 
less concerned with the proximate causes of strikes 
than with the psychology of labour. Moreover, 
labour to him is something quite impersonal, per- 
sonified only in name, like Nature, or the Sun and 
Moon, merely as a matter of convenience. He does 
not blame the workers for their actions. He would 
as soon think of blaming twinned crystals for their 
effects on brass. He is far more interested in the 
state of mind of labour—Labour regarded as a segre- 
gation of xthereal atoms, and not of ponderable 
men and women—than with such mundane matters 
as Labour’s boots and hats, or beds and board. 
This is not an uninteresting way of looking at 
labour problems, and as it cuts out all personal 
animus or rancour, perhaps not a wholly useless 
one. Take, for an example, the Barrow’ strike. 
The Barrow men know as well as any men 
in the wide world that they are engaged upon work 
of the highest importance to the favourable progress 
of the war; they know that they may hinder a 
military advance, the details of which they are 
watching with as much eagerness as everyone else in 
the kingdom ; they know that they have their kith 
and kin fighting somewhere in France, and depending 
upon their efforts for shells and guns. They are 
even inspired by the high ardour of patriotism. They 
want their own country to win, and they want it to 
win soon and conclusively. Every emotion which 
it is conceivable could be required .to call out their 





best efforts is present. Why on earth, in the name 
of all that is mysterious, do they decide to strike at 
this particular moment ? They are not, we have 
every reason to believe, underpaid, they are not 
starving or in rags. There is no bodily reason strong 
enough, one would imagine, to overbear the impulse 
of patriotism, of revenge, perhaps, of certainly the 
will to win. Their own leaders have told them to 
go back to the bench and the tool, and they have 
been assured that the trouble about an adjustment 
of wages or bonuses, or time-setting, or whatever 
it may actually be, will be at once considered, and 
yet they refuse. They would condemn, in unmea- 
sured terms, any manufacturer who was unpatriotic 
enough to lock-out at the present time. Who will ven- 
ture to say that the psychological study of their attitude 
is not absorbingly interesting ? But for all that it is 
uncommonly hard to maintain the necessary philosophi- 
cal detachment not to regard their action as past all 
bearing. We may endeavour with all our might to look 
upon labour as an impersonal entity, but our horse-sense 
brings us down to this, that here are men of the 
same flesh and blood as ourselves endangering their 
country to save a principle which is in no real danger. 
Detachment goes to the four winds when we think 
of it. Let us philosophise never so wisely, this sort 
of toothache hurts villainously. 


* * * * * 


THE case for decimal coinage and 


aot: metric weights and measures was 
System. admirably put before a _ large 


audience at the “ Civils’ on Tues- 
day last by Mr. H. Alleock, Manchester, Secretary of 
the Decimal Association. The question of coinage 
is a matter for bankers and financiers rather 
than for engineers, who are just as incompetent to 
give a useful opinion upon it as bankers are 
upon the adoption of the metric system in engineering 
workshops. We shall therefore say nothing about 
it, except that the proposition it raises appears to 
be very different from that put before engineers. 
It seems that there would be no great difficulty in 
converting our present coinage. The sovereign and 
the florin would remain as they are, and the rest of 
the coins would be decimal parts of them. But the 
reformer offers the engineer no such easy change. 
It is neck or nothing with him. He must give up 
all his old and familiar standards, and start with an 
entirely new set. Is it to be wondered at that he 
refuses to be hurried into a course which would so 
obviously give him an enormous amount of trouble, 
put him to an enormous amount of expense, and 
which he is not yet convinced is better, for manufac- 
turing purposes, than the one he already possesses ? 
We have comparatively little doubt that if the 
industrial world were starting all over again, it 
would have a universal system based upon decimal 
divisions, though in all probability a larger unit than 
the centimetre would be adopted if the convenience 
of engineers were consulted. We do not for a single 
moment deny that decimal measures present many 
great conveniences, ; indeed, we use them ourselves, 
as‘a great many engineers do, and as far as con- 
venience goes we are in full agreement with Dr. 
Unwin, that the foot or the inch, divided into tenths 
and hundredths, are better workshop measures than 
the centimetre and metre. We are quite willing 
to go so far as to admit that our foreign trade may 
necessitate the use of metric measures, but what we 
cannot agree to is that the metric system should be 
made compulsory. Mr. Aspinall told the meeting that 
the mere act of changing all the tare weights on 
British railway wagons would cost something like 
half a million pounds sterling, and that is but a 
small item in the total bill the railways alone would 
have to face. Surely it is better to leave it to the 
discretion of the user to adopt that system which 
best suits his convenience. The change will then 
take place gradually and by easy transitions, which 
will cost the nation nothing, and which will not force 
upon the whole country for years the confusion of a 
dual system of weights and measures. 








THE Port or MANcHESTER.—The Port of Manchester Ware- 
houses, Limited, of Trafford Park, has issued a pamphlet setting 
out the advantages of Manchester as a port. The pamphlet 
gives a brief history of the undertaking, and explains the facilities 
for the transporting, warehousing, and shipping of goods and 
merchandise which have been provided. It is well illustrated, 
and is altogether an interesting and a useful little book. 


Exports to Soutn Arrica: New Recutations.—The 
High Commissioner for the Union of South Africa has been 
advised by his Government that a Local Committee has been 
constituted in South Africa for the purpose of dealing with all 
orders for the Union of South Africa placed in the United 
Kingdom for materials in respect of which there is a restriction 
of manufacture or export. No orders placed now in South Africa 
for execution in the United Kingdom will receive consideration 
by the Priority Department of the Ministry of Munitions unless 
such orders are accompanied by the recommendation of the 
Local Committee. The procedure laid down by the Ministry 
of Munitions with regard to classification certificates is as 
follows :—All demands on the United Kingdom, properly 
formulated, shall be submitted to the local authorities, which 
will sort, classify, and make recommendations. They shall 
issue certificates to applicants direct, who will send them to 
their manufacturers in the United Kingdom, who, in turn, will 
submit. them to the Priority Department of the Mmistry of 
Munitions for final priority classification. It will thus be seen 
that there will in future be no necessity to obtain the support 
of the High Commissioner with regard to any such orders, 
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SKILLED WOMEN MECHANICS. 


Ir is undoubtedly true that the success which 
in so many instances has attended the employment 
of women on engineering war work can be very justly 
attributed in large part to the skill and forethought 
of the engineers who have trained them and designed 
the tools and other appliances which they are called 
upon to use. The development of the single operation 
machine tool, the attention paid to facilities for hand- 
ling and transporting the work, and the care bestowed 
on the health and general welfare of the worker have 
resulted first in making the employment of women 
possible on a large scale, and secondly in enabling 
them to be employed profitably after a week or a 
fortnight or some other almost ridiculously short 
period of training. 

The public seems to have been considerably misled 
over this matter. It commonly attributes the success 
of women “engineers’’—we have heard them 
frequently so called——either to some hitherto unsus- 
pected trait of feminine nature whereby they take 
kindly or by instinet to things mechanical or to the 
comparative failure of the pre-war male worker to 
achieve the output of which he should have been 
capable. The first view is merely amusing; the 
second, containing as it does a half truth, is to a certain 
extent dangerous, for it is apt to lead to friction 
between male and female workers if not now, then after 
the war, when the whole question of the retention 
of women in engineering works will have to be recon- 
sidered. 

The public generally has thus been misled in one 
direction regarding the employment of women as 
mechanics. Equally, however, have many engineers 
been misled in the opposite direction. Knowing the 
truth regarding the successful introducton of women 
labour into engineering works, there is a tendency 
for them to stop short at that and not to keep abreast 
of the situation as it develops from day to day. 
Women workers, it is granted, have proved themselves 
highly satisfactory in engineering workshops engaged 
on repetition war work, which can be conveniently 
divided up into a large number of separate operations, 
each one simple when taken by itself and having to 
be done a sufficient number of times to make it worth 
while to construct a special, simplified machine or 
tool for doing it. Take a woman worker away from 
the particular job which she has been trained to do, 
or put her to a machine of a different type, and it is 
argued she will be found as useless as if she had never 
been inside an engineering works in her life. In 
very many cases, we admit, this argument is justified 
by faets. It was doubtlessly wholly justified in the 
very early days of women’s war work. Two years 
or so have since passed, however, and the position 
of affairs has been developing all the time. To-day, 
like it or not as we may, we have to face the fact 
that women as a whole are no longer merely repetition, 
single operation tool-minders, but are frequently 
mechanics of almost if not of quite as high a degree 
of skill as were the men whom they have replaced, 
or who, were it not for the war, would be doing the 
work. 

The exhibition of photographs and samples of 
women’s work organised by the Ministry of Munitions, 
and opened to the London public on Monday of this 
week at the Royal Colonial Institute, is enlightening 
in many respects, but in none more so than as regards 
the point we have just mentioned. Clear evidence 
is here afforded that the woman worker can be as 
successful in a general engineering works operating 
general purpose machines as she is admitted to be 
in a shell factory, where she is required to do repetition 
work of a simple nature on a simplified machine 
specially designed for the purpose. 

As examples we may mention that women are now 
employed in general engineering and operating regular 
mechanics’ machines and tools in such branches 
as high-speed engine building and machine-tool 
making. They are employed not only at machines 
tools but for marking off the work at the surface 
tables and scraping-up the parts and fitting them 
together. At the lathes they can turn between centres 
and on chucks, and can be safely left to look after the 
setting up of their work and their machines. The 
design of the machines has in no respect been simplified 
to suit the limitations which women might be thought 
to possess. ‘The women have mastered the machines 
which the men used to work, and if they are anything 
less of mechanics than the men, it is only in this 
that they have mastered, as yet, but one machine 
each, whereas the men probably were masters of 
several. Whatever the machine, the women, once 
trained, can do with it all that its design permits. 
Their training naturally covers a considerably longer 
period than does that of their sisters in a shell factory, 
but on the average it need not exceed five to six 
months. Their output is stated to be hardly less than 
that obtained from men operating the same machines 
or carrying out the same process. 

In two other sections of the exhibition the same 
indication of women’s advancing skill in the 
mechanical arts was revealed. We noticed it among 
the exhibits of optical munitions and in the section 
devoted to tool-room precision work. The British 
optical industry has had to surmount many serious 
obstacles since the outbreak of the war. The urgent 
demand for its sudden expansion found it unprepared 
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as regards the supply of suitable glasses, lens grinding 
and polishing machines, and skilled operatives. 
We believe we are correct in saying that in none 
of these directions is there any serious deficiency 
to-day. Especially as regards operatives, it may be 
said that, thanks to the initiative of certain technical 
institutes, a supply of women optical workers having 
a considerable degree of training is now available 
to meet the needs of manufacturers. Complicated 
prisms for range-finders and other lenses are now being 
satisfactorily turned aut by women workers. Pris- 
matic binoculars with graticuled lenses are being 
completely made by them except for two small 
processes connected with the manufacture and 
assembly of the cases. What is true of optical work 
is also true of glass working generally. Thus com- 
plicated forms of chemical and medical glassware are 
now being fabricated entirely by women workers. 
An arresting example of such work shown at the 
exhibition was a delicate brush with long glass 
* bristles *’ intended for working with acids. 

Turning to tool-room precision work we found at 
the exhibition several noteworthy examples of skilled 
women mechanics’ work. Much has been heard re- 
garding the difficulty of securing and training workers 
having the requisite qualities for gauge making. 
The search for such workers was at first confined to 
the ranks of already trained skilled male mechanics 
and was not always successful. The outlook was 
broadened until the possibility of selecting women for 
the work was seriously considered. The experiment 
was made, with what success the exhibition clearly 
demonstrated. Among the gauges made by skilled 
women mechanics we noticed particularly a screw 
gauge the thread of which was cut by a woman, 
the maximum error allowed being three  ten- 
thousandths of an inch. A second striking example 
was a cast iron cylinder gauge some 13}in. long for 
60-pounder shells. The bore had two diameters, 
one for the high limit of 5.125in., and the other 
for the low limit of 4.975in. Tt was set up and ground 
on a Churchill internal grinding machine by a skilled 
woman. ‘The error allowed was 0.0003in. The time 
taken to finish the gauge was 24 hours. A third 
example of women’s precision work was a ring gauge 
for 18-pounder shells. The gauge had a high limit 
diameter of 4.073in. and a low limit diameter of 
4.057in. The bores were ground on a _ Herbert 
universal grinding machine. The two bores were 
finished within an hour, the maximum error allowed 
being as before three ten-thousandths of an inch. 
The work was set up by the operator herself. 








TWO NEW LATHES. 


THE illustrations, Figs. 1 and 2 on page 292, are views of 
a machine which has recently been built by George Swift 
and Sons, Limited, Halifax, for turning crank pins. 
The machine has three heads-—a fixed headstock and two 
movable heads. The two outer heads have face-plates 
attached to spindles on which provision is made for 
mounting the throw-plates for different types of crank 
shafts, and on the back side of the face-plates there are 
T-slots for fixing balance weights. The movable centre 
head has a large hole to allow of the webs of the crank 
passing through, a driver being fixed to the revolving 
member so that the crank shaft can be driven by the 
web close up to the pin which is being turned, thus 
minimising the torsional stress on the shaft. This head 
is adjustable along the bed of the machine by means of 
a rack and pinion and will come close up to the saddle in 
any position. 

The drive is by means of a pair of fast and loose pulleys 
and a 12-speed gear-box which is mounted on an extension 
piece cast on the end of the bed. This transmits motion 
to a shaft running the full length of the lathe and central 
with the bed. This shaft in turn drives the spindles of 
the two outer heads and the revolving member of the 
middle head at the same speed. All the gear wheels in 
the gear-box are made from mild steel blanks, and case- 
hardened. The saddle has a narrow bridge, well ribbed, 
on which is arranged a slide carrying a solid tool post. 
This is made narrow to allow it to pass between the webs 
of the pin which is being turned, and provision is made 
for supporting the tool at the cutting point. The apron 
of the saddle has all the gearing placed between two 
bearings and is fitted with drop worms for engaging the 
feed motions, this being effected by a single lever which 
lifts the worm into mesh, and when depressed disengages 
the worm. All the gear wheels in the apron are of steel, 
and the pinions are made solid with their shafts from 
special high grade steel. The rack is also of steel. 

There are two feed boxes, the one on the left giving six 
feed speeds, while that on the right halves the speed in 
the first box, so that 12 speeds are available, ranging from 
8 to 115 cuts per inch of travel. All the gear wheels 
in these boxes are of case-hardened mild steel. 

The length of the bed exclusive of the gear-box 
extension is 16ft. 6in., and shafts 12ft. long are admissible 
between the face-plates. The machine weighs complete 
64 tons. 

The third illustration, Fig. 3 on page 292, represents 
an 84in. centres motor-driven lathe by the same makers. 
It is an adaptation of Messrs. Swift’s standard 8} lathe 
to motor driving. The motor and starter are carried 
on & massive extension of the bed. The 7} horse-power 
motor, by Mather and Platt, Limited, runs at 900 revolu- 
tions per minute, and drives the gearing by means of a 
raw hide pinion and friction clutch which can be thrown 
in and out of gear by the hand lever shown. The power 
is transmitted to the spindle through gearing, having 
claw clutches on the first and second shafts, a powerful 
friction clutch on the third shaft. and a claw clutch on the 
spindle. The gearing is so arranged that trouble due 
to interlocking owing to the wrong movement of the levers 





is impossible. ‘The bottom portion of the head forms 
an oil bath, and a large lid is provided on top of the 
head to provide access to the gearing for adjustment 
purposes. ‘The spindle is made from a high carbon steol 
forging of large diameter running in gun-metal parallel 
bearings with ring lubrication to the front and back 
bearings. ‘These are Shin. by Jin. by 4fin. by 4}in. End 
thrust on the spindle is taken on ball thrust washers. The 
reversing motion for cutting right and left-hand threads 
is placed on the outside of the head. ‘The sliding and 
surfacing motions are obtained by the movement of one 
lever in front of the apron, which lever controls a drop 
worm, the engagement and disengagement being, ot 
course, instantaneous. ‘The saddle has a long bearing 
on the bed and the apron is of the double walled type ; 
the gears are of mild steel and all the motion shafts have 
two bearings, the pinions being solid with the shafts. 
The compound slide rest is indexed in degrees and is 
arranged to swivel for taper turning. The steel leading 
screw, l}in. diameter, is gripped by a gun-metal double 
clamp nut twice as wide as the diameter of the screw 
The feed shaft, L}in. diameter, is geared up independeni 
of the screw, enabling the operator to have both the screy 
and feed shaft in gear at tho same time. The six ieeds 
are positive in action and can be changed while the 
machine is in motion, all the feed gears being driven 
independently of the screw cutting motion, and enclosed 








BORING AND RECESSING MACHINE FOR 
AIRCRAFT MANUFACTURE. 

THe exact work and exceptionally wide range of 
movements required in the mechanical boring and recessiny 
of wood propellers for aircraft has induced Thos. Robinson 
and Sons, Limited, of Rochdale, to design a machine 
especially for these purposes. The machine they have 
evolved is illustrated in the accompanying engravings. 
It is intended for boring and recessing the bosses of hubs 
of airscrews or propellers, and, in addition, for half lapping 
and mitreing the laminations of four bladed propellers, as 
well as for recessing and drilling the spars and struts 
As our readers are aware, the most accurate machining, 
is required in these operations to ensure perfect balance 
and true running of the propeller. 

The ordinary type of boring machine, particularly 
where the spindle passes through its bearings, failed to 
satisfy the demands for the extreme exactitude and fine 
limits necessary in this class of work, though ‘fairly 
satisfactory results were obtained as temporary measures 
by resort being had to devices for steadying ‘he boring 

















AIRCRAFT PROPELLER BORING AND RECESSING MACHINE 


bits from below the work. These devices, however, 
impeded the operator, being difficult to set up and in the 
way when in position. Moreover, the old type machines 
were too restricted in their range of movement, ample 
provision in this respect being desirable not only for 
facilitating handling and ensuring the maximum output. 
but also for the purpose of preventing all avoidable 
disturbance of the propeller once the latter is set in position 
on the table of the machine. 

The machine now illustrated is claimed to leave a 
perfectly clean and true centre hole in the boss of the largest 
propeller using a two wing twist bit as known to most 
machine woodworkers. The makers point out as a highly 
important featufe of the machine, the method adopted 
for mounting the spindle. The whole head, complete 
with its bearings, rises and falls bodily, so that the maxi 
mum support is given to the spindle in all positions of 
the head. In the general type of wood borer, the spindle 
passing through its bearings must of necessity overhang, 
the overhang increasing with the depth of the hole to be 
bored, with. as a result, vibration and inferior work. 
The bit need only be steadied by its own shank in the 
spindle chuck, although a bit with a pin steady is sometimes 
preferred for finishing accurately to size. Other users 
prefer an adjustable recessing form of tool so that the 
diameter can be corrected for wear. By merely changing 
the boring bit or tool a propeller boss can be completely 
bored, rounded on the edge of the hole, recessed when 
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necessary, and the bolt holes drilled, without disturbing 
the setting of the work, 7.e., the propeller, on the machine 
table. The compound movements of the table itself give 
all the required differences in position for the work. 
The machine is also made to suit the other method of 
working wherein given operations are confined to particular 
machines. 

When recessing panels in the spars of aircraft: a former 
or profiling plate can be used to give the correct 
shape of the panel required; and, for half lapping 
and mitreing, a large diameter recessing cutter of 
suitable shape is all that is necessary, the timber being 
traversed past the cutter to form the recess or half 
lap. In the matter of speed also the new machine is 
claimed to offer a solution of the one-speed objection more 
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is required, Its installation, therefore, need not be 
considered, the makers urge, on the temporary basis 


| as being only useful ‘‘ for the duration of the war,” since 
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it will be a live and economic factor in any scheme for 
changing over from war to peace work, 








UNIVERSITY COLLEGE, LONDON. 


‘THE annual report on the work of University College, 
London, has just been issued. The total number of 
students on the College books for the academic year 
1915-16 was 1133—inecluding 51 refugee students 
whereas the normal number is about 2200. Oc the 1133, 
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AIRCRAFT ZPROPELLER BORING AND RECESSING MACHINE 


often than not found in borers of the old type. ‘The latter 
generally ran about 1000 revolutions per minute, while 
the new machine is arranged with three speeds—1200, 
2000, and 3000 revolutions per minute. 

The spindle head complete with its ball bearings which 
are of the “‘ Skefko ” double-row type, rises and falls 
on the main pillar. It is provided with the three speeds 
stated above, and is driven by belt over a pair of guide 
pulleys from a three-step cone on the couutershaft at 
the back of the machine. The spindle head has a vertical 
movement by hand lever cf 6in., and by screw of 6in., 
the maximum combined movement being 10in. 
driving pulley on the spindle is built up from a steel tube 
for lightness, It is 341n. diameter by 1 2in. long, and carries 
a belt 24in. wide. The distance from the centre of the 


there were 535 men—ineluding 36 refugee students; of 
the 535 men, only 222 were in attendance throughout 
the session, the remainder taking up military or naval 
service or some special form of war work. 

The normal fee revenue is upwards of £29,000 ; the fee 
revenue for 1915-16 was £14,983. By means of drastic 
economies and postponement of expenditure, and with 


| the help of generous donations from members and friends 


The | 


spindle to the machine pillar is 18}in., and the spindle is | 


arranged to swing cutters up to Tin. diameter in the top- 
most position. Larger cutters, iowever, can be used if 
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PLAN OF PROPELLER BORING AND RECESSING MACHINE 


the spindle is lowered slightly. 
| }in. diameter shanks. 

The size of the table is 39in. by 19in. it is slotted to 
carry a back fence and screw cramp and also excentric 
lever cramps. It has a longitudinal traverse by screw 
of l5in.,a cross traverse by screw of 12in., and vertical 
adjustment by screw of Yin. The maximum distance 
between the chuck and the table is 24in. The table is 
also arranged to cant 30 deg. sideways and to the front. 
\ll the motions of the spindle head and the table are 
provided with adjustable stops to pre-determine the 
movements réquired, and all the levers and hand-wheels 
are, as will be observed, brought to a convenient position 
for the operator. The fast and loose driving pulleys 
are 8in. diameter by 4}in. face, and run about 750 revolu- 
tions per minute. 

Although the machine was primarily designed for 
aireraft’ work, it will be readily understood that it has 
very wide application for general mechanical woodworking, 
especially where either large, multiple, or fine limit work 


of the College, supplemented by the special Treasury 
grant, expenditure was kept within income. ‘The financial 
outlook for the current session—1916-17—causes anxiety, 
the fee revenue having further declined. The chairman 
and the acting-treasurer are asking for help to meet the 
threatened deficiency, and also to cover the expenditure 
on the new chemistry buildings that has not yet been 
provided. This amounts to £15,000. 

The normal activities of the College have been well 
maintained to meet the requirements of the students 
in attendance, and a large amount of special war work 
has been carried on, of which a full record will be issued 
when the war is over. <A large number of public lectures, 


| dealing mainly with war problems, were given during 


| the session. 
| persons, many applications having been refused owing to 


These were attended by upwards of 5000 


the want of a larger hall for the purpose. 

The third issue of the ‘“‘ Pro Patria”? List, with the 
supplement recently prepared, contains 1554 names of 
members of the College, 1516 of whom are on active service. 
Of these, 122 have fallen in the war. ‘The list of war 
honours gained by members of the College is summarised 


| as follows :—One Knight Commandership of St. Michael 


The chuck is bored for | 





and St. George; 15 Companionships of St. Michael and 
St. George; 9 Companionships of the Bath; 1 Clasp to 
Victoria Cross—the Cross having been gained in the 
South African war; 1 Victoria Cross; 23 Distinguished 
Service Orders—one with bar; 1 Distinguished Ser- 
vice Cross; 59 Military Crosses—one with two bars, 
one with one bar; 3 Orders of the White Eagle (with 
Swords)—Serbian ; 1 Croix de Chevalier; 1 Croix de 
Guerre, and 99 Mentions in Dispatches—14 being men- 
tioned twice, and two three times. 








AMERICAN NOTES. 
(from our own Correspondent.) 


New York, March Sth, L917. 


‘Tne steel industry is being pressed for material of all kinds 
with even greater urgency than was depicted in recent reports. 
All Allied countries are needing material, and getting as much 
as they can for the best possible delivery. Japan is ordering 
supplies covering more and more remote dates. The general 
situation throughout the United States with reference to the 
shipment of material for domestic and export purposes is difficult. 
Embargoes continue to be imposed and lifted most unexpectedly. 
There is a scarcity of rolling stock as well as of motive power. 
The very best possible is being done. A large volume of business 
is being placed, and it will be attended to as fast as energy 
can do it. Steel rails are 10 dols. a ton higher than a year ago; 
steel plate three times higher for early delivery; structural 
material double. Everything is high. The question is to get 
the material regardless of cost. Everything is booked up for 
the year, of course. - Railroad congestion has upset schedules. 
Russia wants another 100,000 tons of wire. All the other 
Allied Powers are trying to place orders. ‘The shipbuilders are 
after large quantities of steel plate. .Additional navy yards 
are projected. ‘They will need 10,000 tons of material. 











RECENT GOVERNMENT ORDERS. 


THE Minister of Munitions, in exercise of the powers 
conferred upon him by the Defence of the Realm 
(Consolidation) Act, 1914, the Defence of the Realm 
(Amendment) No. 2 Act, 1915, the Defence of the Realin 
Regulations, the Munitions of War Acts, 1915 and 1916, 
and all other powers thereunto enabling him, made the 
following Orders 


SPELTER. 


(1) No person shall, as from the date hereof until 
further notice, purchase, sell, or, except for the purpose 
of carrying out a contract in writing existing prior to 
such date for the sale or purchase of spelter, enter into 
any transaction or negotiation in relation to the sale or 
purchase of spelter situated outside the United Kingdom, 
except under and in accordance with the terms of @ licence 
issued under the authority of the Minister of Munitions. 

(2) No person shall, as from the date hereof until 
further notice, purchase or take delivery of any spelter 
situated in the United Kingdom except under and in 
accordance with the terms of a licence issued under the 
authority of the Minister of Munitions, or sell, supply, or 
deliver any such spelter to any person other than the 
holder of such a licence and in accordance with the terms 
thereof ; provided that no such licence shall be required 
in the case of any sale, purchase, or delivery of such 
spelter for the purpose of necessary repairs or renewals 
involving the use of not exceeding 1 ewt. of such spelter. 

(3) No person shall, as from the date hereof until 
further notice, except under and in accordance with the 
terms of a licence issued under the authority of the 
Minister of Munitions, use any spelter for the purpose of 
any manufacture or work except :— 

(a) For the purpose of a contract or order for the 
time being in existence certified to be within Class 
“A” in the Order of the Minister of Munitions as 
to priority dated March 8th, 1917, and made in 
substitution for Cireular L.33. 

(6) For the purpose of necessary repairs or renewals 
involving the use of not exceeding 1 cwt. of spelter. 

(4) All persons shall, in the first seven days of each 
month, commencing with the month of April, 1917, send 
in to the Director of Materials (A.M.2.C.), Ministry of 
Munitions, Hotel Victoria, London, W.C.2, monthly 
returns of :— 

(a) All spelter held by them, in stock or otherwise 
under their control, on the last day of the preceding 
month, specifying the quality thereof. 

(6) All spelter purchased or sold by them for future 
delivery, and not yet delivered on such last day, 
specifying the names of the sellers to or purchasers 
from them, and the quantity and quality, and time 
and place of delivery in each case, and the position 
of the spelter at the date of the return. 

(c) All spelter delivered to them during the pre- 
ceding month, and from whom purchased. 

(d) All contracts or orders existing on the last day 
of or entered into during the preceding month, requir- 
ing for their execution the use of spelter, specifying 
the purposes thereof and the quality of the spelter 
to be used, 

(e) Such other particulars as to spelter as may be 
required by the Director of Materials. 

Notwithstanding the above, no return is required from 
any person whose- total stock of spelter in hand and on 
order for future delivery to him has not at any time during 
the preceding month exceeded one ton. 

(5) For the purpose of this Order the expression spelter 
shall mean spelter of all qualities, and shall include 
sheet and rolled zinc, scrap zinc, hard spelter, dross, zine 
ashes, flux skimmings, and zinc dust. 

(6) All applications for licences should be made to the 
Director of Materials (A.M.2.C.), Ministry of Munitions, 
Hotel Victoria, London, W.C.2, and marked ‘ Spelter 
Licence.” 

Norre.—Every applicant for a licence must state the 
amount and quality of metal required by him per month, 
and the use to which it will be put. 

Any person acting in contravention of or failing to 
comply with the above Order, or making a false return, 
will be guilty of an offence under the Defence of the Realm 
Regulations, and be liable to penalties of fine and imprison- 
ment. 


LAMP GLASS. 


(1) No person shall manufacture any electric lamp glass 
unless the purpose for which such glass is required has 
been approved. Such approval must be evidenced by 
one or other of the following, which must be quoted by 
the ordering firm to the manufacturer, together with the 
purpose for which the glass is required :— 

(a) Reference to and number of an Admiralty, 
War-oftice, or Ministry of Munitions contract for 
which the glass is necessary ; or 

(6) A certificate authorising the supply issued on 
behalf of the Minister of Munitions by the Director 
of Optical Munitions and Glassware Supply. 

(2) Manufacturers of electric lamp glass are required to 
render to the Director of Optical Munitions and Glassware 
Supply at regular intervals full and accurate returns of — 
their manufacture and output of electric lamp glass, in 
accordance with the directions from time to time given 
by the said director. 


PurRcCHASE AND SALE OurrsipE THE UNITED KiNnGpom. 


(3) No person shall buy, sell, or deal in any electric 
lamp glass situated or te be manufactured outside the 
United Kingdom, unless a certificate authorising such 

urchase, sale, or dealing has been issued on behalf of 
the Minister of Munitions by the Director of Optical 
Munitions and Glassware Supply. 


DEFINITION CLAUSE. 


(4) For the purpose of this Order electric lamp glass 
shall include all glass intended for use-in the manufacture 
of electric lamps, except glass used or intended for use 
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in lamp caps for insulating purposes, but shall not include 
glass shades and similar accessories. 

(5) All applications in reference te the above Order 
should be made to the Director of Optical Munitions and 
Glassware Supply, Ministry of Munitions of War, 117, 
Piccadilly, W.1. 


WROUGHT IRON SCRAP. 


Notice of Addition to General Permit ; March 22nd, 1917. 
—With reference to the above Order, the Minister of 
Munitions hereby gives notice that the General Permit of 
November Ist, 1916, under the Orders of July 7th and 
October 31st, 1916, shall henceforth take effect as if the 
war material referred to in the above Order were included 
in the Order of October 3lst, 1916, and the following 
material and prices were specified in the Schedule to the 
said General Permit, provided always that Condition 2 
of the said General Permit shall not apply to any sale or 
purchase of the war material referred to in the above 
Order of this date under a contract in writing entered 
into prior to the date of this notice. 

Maximum Prices above referred to for Wrought Iron 
Scrap.—(1) (a) Wrought iron plates and sectional material, 
jin. thick and over, each piece separate, reasonably 
clear of rivets, without any flanged end-plates or circular 
angles and plates, all suitable for shearing, £6 5s. per ton ; 
(6) Heavy wrought iron scrap, jin. thick and over, in- 
cluding horseshoes, £5 15s. per ton; (c) heavy wrought 
iron scrap, jin. thick and over, including heavy country 
wrought iron scrap, £5 5s. per ton. (2) To the above- 
mentioned prices for wrought iron scrap &@ sum not exceed- 
ing 2} per cent. on such prices may be added in the case 
of sales by recognised scrap merchants. All these prices 
for wrought iron scrap are free.on rail or free in barge 
at the nearest convenient siding or wharf to the place 
where the scrap lies at the time of sale. 


RAILS. 


With reference to the Orders made by the Minister of 
Munitions on July 7th and October 31st, 1916, applying 
Regulation 30 (A) of the Defence of the Realm Regulations 
to war material consisting of certain classes and descrip- 
tions of metallurgical coke, pig iron, and steel, and to the 
General Permit for dealing in such war material issued 
by the Minister of Munitions on November Ist, 1916, and 
the Minister of Munitions hereby gives notice that the 
said General Permit is modified by the deletion from 
the Schedule thereto of the following words :—Relayable 
rails, 50 lb. per yard and over, £10 per ton net f.o.t. at 
point of purchase, and by the insertion in the said Schedule, 
immediately before the maximum basis prices for high- 
speed tool steel, of the following words :—Maximum prices 
for second-hand rails: Relayable and other second-hand 
rails, 501b. per yard and over, not being heavy steel 
melting scrap, £10 per ton net f.o.t. at point of purchase. 
To the above-mentioned price a sum not exceeding 2} per 
cent. on such price may be added in the case of sales by 
recognised merchants. 

Rails which have been purchased by a merchant, and 
stored or sorted by him in his stockyard, and which are 
sold as relayable rails or otherwise than as heavy steel 
melting scrap, may be sold by the said merchant at a 
price not exceeding £12 per ton free on trucks at merchant’s 
stockyard, or the nearest convenient siding thereto, but 
without the addition of the above-mentioned 2} per cent. 

All communications with reference to the above Orders 
should be made to the Director of Steel Production, 
Room 381, Ministry of Munitions of War, Whitenall- 
place, London, S.W.1. 








KLEENSURFACE.—We have recently received from the 
Brooke Tool Manufacturing Company, Limited, of Warwick- 
road, Greet, Birmingham, some particulars of a compound, to 
which the name of ‘“ Kleensurface” has been given. This 
compound is for coating tools before hardening, so as to eliminate 
the waste of time and energy consumed in sand-blasting, and 
to overcome the difficulties and risks due to the oxidation 
of steel requiring high temperature for hardening, which may 
cause pitted and blistered surfaces on parts that cannot after- 
wards be ground. It is said to have no action whatever on 
the metal, being a protective agent only, and we gather that 
it preserves the smooth and bright finish which the cutter or 
tool has before hardening, thus, besides doing away with the 
need for sand-blasting, preventing loss of size due to scaling, 
whether the hardening be carried out in up-to-date appliances 
or in the open fire. The method of using the compound is 
simple. The tool to be treated is first of all heated to just 
visible red, and is then held in the compound for about ten 
seconds, withdrawn, and then again plunged into the compound 
and then dried in the air. All that is then necessary is to heat 
the tool to the required hardening temperature, and to quench 
in the usual way. During quenching, or air hardening, the 
protective film will, for the most part, peel off, and what remains 
can be easily removed, leaving, it is claimed, a clean, white 
surface. The compound is also said to be very effective for 
annealing . high-speed steel. 

Junior Instirurion or ENGINEERS AND ~ ENGINEERING 
SrupENTS.—The Council of the Junior Institution of Engineers, 
at the meeting held on January 25th passed a resolution having 
reference to extending the advantages of membership to appren- 
tices at approved works and students of such technical schools and 
colleges as may be approved by the Council from time to time. 
This approval would be determined by the curriculum which is 
existent or may be adopted in these schools and colleges. 
Broadly speaking, the proposal is that such students would be 
admitted at a reduced subscription, be permitted to attend 
all meetings and visits, and, by means of the existing J.I.E. 
‘* Engineers’ Register,” would be assisted in obtaining employ- 
ment in engineering works when their course of technical study 
has been sufficiently advanced. A Committee has been appointed 
to prepare the preliminary details of such a scheme for further 
consideration. The members of this Committee are :—Mr. F. 
D. Napier, A.M.I.E.E., Chairman, J.I.E.; Mr. R. Rankin, 
B.Se., A.R.T.C., M.I.E.E., Vice-chairman, J.I.E.; Mr. C. H. 
Woodfield, M.I. Mech. E., Vice-chairman, J.I.E.; Mr. B. ‘E. 
Dunbar Kilburn, M.A. (Camb.), A. Inst. C.E., Past-chairman, 
J.I.E.; Mr. T. A. Watson, Assoc. M. Inst. C.E., M.C.I., Member 
of Council, J.I.E.; Mr. W. A. Tookey, M.I. Mech: E., M.1LA.E., 
Past-chairman and Secretary, J.I.E., 39, Victoria-streeet, S.W. 
Before proceeding to consider and discuss the matter, the Com- 
mittee 1s anxious to obtain, more particularly from principals 
and professors of technical schools, and from works managers, 
promises of support and comment. Communications are 
therefore invited in order that the Committee, when considering 
further details of the scheme, may be guided by the experience 
of others, to whom the project is of interest, either directly or 
indirectly. _ 





ADVISORY COMMITTEE FOR AERONAUTICS. 


WE are informed that the Advisory Committee for 
Aeronautics, National Physical Laboratory, has appointed 
a Light Alloys Sub-committee, with a view to the co- 
ordination of the work which is now being done in con- 
nection with the use of light alloys in the construction of 
aircraft and aircraft engines. The functions of this Sub- 
committee will be to advise Government Departments 
on questions relating to light alloys, to institute research 
for the development and improvement of such alloys and 
of the methods of working, and to assist in the removal of 
difficulties which may arise in practice in their production 
and use. The names of the members of the Sub-com- 
mittee are as follows :—Mr. Henry Fowler, Superintendent 
of the Royal Aircraft Factory (Chairman); Lieut - 
Commander C. F. Jenkin, R.N.V.K., and Professor F. C. 
Lea, representing the Air Board; Captain H. P. Philpot, 
representing the Aeronautical Inspection Department ; 
Mr. A. W. Johns, representing the Director of Naval 
Construction, Admiralty; Dr. W. Rosenhain, F.R.S., 
representing the National Physical Laboratory; the 
Chairman of the Advisory Committee for Aeronautics 
(ex officio). 

The Sub-committee will be in close touch with the 
experimental work on light alloys which is being carried 
out at the National Physical Laboratory, the Royal 
Aircraft Factory, in the University of Birmingham, and 
elsewhere, and hopes to be able to give advice and assist- 
ance to manufacturers undertaking the production of 
light alloys, and to founders engaged in the manufacture 
of engine parts, cylinders, pistons, crank cases, &c. It 
trusts to have the co-operation of firms who have under- 
taken such work, and will be glad to receive suggestions 
and to give any help that may be possible in answer to 
inquiries. 








HIGH-SPEED STEEL IMPORTATION INTO 
ITALY. 


In order to regulate the importation of high-speed steel 
from Sheffield into Italy, and fix a price for all works and 
agents, a convention has been signed at Rome by H.B.M. 
Ambassador Sir Rennell Rodd, G.C.V.O., &c., and General 
Dallolio, the Italian Minister of Munitions, whereby a 
Committee of Control has been appointed to deal with the 
whole matter. The committee consists of Mr. Stanley F. 
Meadows, of Milan, President ; Mr. Seymour Bingham, also 
of Milan ; and Ing. Chas. De Grave Sells, of Genoa, with 
offices at 5, Via Ponte Calvi, Genoa. 

According to the Convention a list of all firms which 
have connections in Italy, and which did business there 
before the war, has been drawn up, and these firms have 
the right to sell to their clients in Italy at the price agreed 
on and fixed by the British and Italian Governments, the 

ial condition being that all orders are transmitted to 
England through the new Committee, and all steel is 
consigned to it, and it distributes it to the firms in Italy 
and collects the value. 

It will thus be seen that, under this arrangement, all 
importing firms have equal rights and equal prices, and 
in addition the distribution will be so regulated that, 
whereas prior to the Convention one consumer in Italy 
might have enough to carry him on a great while, another 
might only have enough for a week, now each consumer 
will receive supplies according to his requirements. 

It is consequently hoped that a great deal of confusion, 
disappointment, and annoyance will be avoided. When 
it is remembered that nearly the whole amount of high- 
speed steel used in Italy comes from England, the import- 
ance of this work—which is entirely gratuitous on the part 
of the Committee—will be realised, for the sufficient 
production of munitions in Italy depends largely upon the 
necessary supply of high-speed steel being forthcoming 
regularly and in sufficient quantity. 








BIRMINGHAM ELECTRICAL ENGINEERS 
VOLUNTEERS. 

WE have been requested by the Company Commander 
and Adjutant of the Corps to publish the following :— 
The work of the Birmingham Electrical Engineers (V.), 
attached to the Royal Naval Volunteer Reserve, is un- 
known to the great majority of people, although it is 
highly appreciated by the Admiralty, and is fulfilling a 
very useful function. Recruits are drawn from the follow- 
ing skilled trades :—Turners and fitters (with experience 
in screw cutting), electrical instrument makers and 
repairers, wiremen (with experience in turning and fitting), 
armature winders, coppersmiths, acetylene welders, 
blacksmiths, moulders (metal), carpenters and joiners, and 
mechanical draughtsmen. They are sent to dep6t ships, 
where they are engaged in experimental and constructional 
work. Fifteen months ago the corps made arrangements 
with the Admiralty, whereby members were accepted for 
periods of temporary service, and the scheme was started 
by ten volunteers being sent to H.M.S. Vernon at Ports- 
mouth. The numbers gradually increased and the 
Admiralty was so pleased with the work done that it 
opened two more depét ships—H.M.S. Defiance, at 
Devonport, and H.M.S. Acteon, at Sheerness—to 
Birmingham recruits. Seventy local men are now on 
board these three depét ships, but altogether 170 men 
from the corps have served varying periods since January, 
1916. Recruits, skilled in the above-mentioned trades, 
are still needed urgently, and they have the double advan- 
tage of being able to enrol either for continuous service or 
for service at regular intervals for not less than two weeks 
at a time. The pay for temporary periods of service is 
17s. 6d. per week, with food and uniform, and for those 
who enrol for continuous service separation allowances 
will be available. Travelling expenses are paid by the 
Admiralty. The corps provides a splendid opportunity 
for those who wish to do their duty to the country, but 
who are under or over military age, are physically unfit 
for military service, are discharged from the Army as unfit, 
or have been badged by the Ministry of Munitions. In the 
latter case the men may serve in periods, but they must 
obtain their employer’s written permission to do so. A 
naval representative attends at Thorpe-street Barracks, 
Birmingham, every Friday night between 6.30 and 7.30 to 
interview prospective recruits, and to supply information. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


High Iron Trade Prices ‘‘Taboo.” 


Tue taxation of excess profits and the system 
of Government control have greatly mcdified the induce. 
ments to inflate manufactured iron trade prices, and many 
iron-masters hold that the highest policy dictates rigorous 
restraint. On this account it is matter of regret rather 
than congratulation this week on the Birmingham Iron 
Exchange that it is considered probable that the next 
bi-monthly ascertainment of selling prices by the Midland 
Iron Trade Wages Board now nearly due, will show a 
further upward movement during January and February 
last, sufficient to carry a 2} per cent. advance of iron 
workers’ wages under the sliding scale. Already wages 
have passed all records, and the view taken by many 
of the ironmasters is that these high rates only encourage 
the men to neglect their work, particularly at the puddling 
furnaces. A good many producers are keeping off the 
market because they have nothing to sell. On the other 
hand,so much material is passing from the producer to 
the consumer under official direction that those connected 
with the finished trade are less dependent upon the market 
than in normal times. During the week the course of 
business has developed no new characteristic. Many 
buyers of manufactured iron are anxious to get accelerated 
deliveries, but sellers are cautious about giving pledges. 
as circumstances may easily arise to make their redemption 
impossible. In some of the uncontrolled branches there 
is considerable disparity in the prices quoted. Gas strip, 
which is in very active demand, business offered being far 
in excess of productive capacity, is sold up to £15 10s., 
but controlled firms continue to charge £15. Various 
classes of material which are subject. to restricted quota 
tions when required for official work command much 
higher rates in the open market. In other words, where 
maximum prices do not prevail ironmasters who have any- 
thing to sell can to a great extent command their own 
prices. Marked bars are in unceasing request at £15 10s. 
less 2} per cent. at makers’ works. Merchant bars are 
mostly put through official channels at the £13 15s. 
maximum net. 


America Carrying Off Galvanised Orders. 


There is very little being done in galvanised 
sheets except for Government p . Ironmasters 
undertake no contracts which do not carry the A certificate, 
for it is not impossible to get sheet bars. Spelter is again 
dearer, but the quotation for galvanised corrugated sheets 
of 24 gauge remains at £28 10s. Black sheets are at 
£19 10s., but few mills are making full time. It is known 
than an enormous proportion of the galvanised corrugated 
sheet export business has gone to America through the 
inability of makers here to fill orders owing to the exeeed- 
ingly high price of steel bars and billets, and also in conso- 
quence of makers’ inability to guarantee shipment. 


Pig Iron Stronger. 


The pig iron market is kept up by pretty strong 
undercurrent. Some m tely good es are being 
made. Expectations which spring up from time to time 
of a strong buying movement developing do not 
materialise. The conversion of a few furnaces to Govern- 
ment basic production may have quickened the disposition 
to cover in certain cases, but it does not appear to have 
given any appreciable impetus to the market. The 
attempt to stiffen up the Northamptonshire market has 
made little real headway. Business can still be done at less 
than the maximum. The makes of other districts are 
steady at full rates. Midland prices keep at : Northamp- 
tonshire No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; 
basic, 96s. 6d. Derbyshire No. 4 forge, 90s.; No. 3 
foundry, 92s. 6d.; No. 2 foundry 94s. 6d.; No. 1 foundry, 
95s. 6d; basic, 97s. 5d. South Staffordshire pig iron 
prices are: Common, 90s.; part mine forge, 95s.; foundry, 
97s. 6d.; all-mine forge, 115s.; foundry, 120s.; warm-air 
forge, 145s.; foundry, 155s.; special quality (Lord Dudley’s 
cylinder), 167s. 6d.; cold-blast, 182s. 6d. North Stafford- 
shire No. 4 forge, 95s.; and foundry numbers, 97s. 6d.; 
basic, 97s. 6d. 


Raw Iron Maximum Revision Prospects. 


One of the most interesting current trade topics 
is still the possibility of a revision of the official pig iron 
maxima. Smelters have canvassed such a contingency 
for some time, but the market has not taken the matter 
very seriously. Some branches of the finished trade are 
following the example of the pig iron makers and selling 
only conditionally, the condition being that any increase 
in the cost of raw material would be accompanied by a 
corresponding increase in selling prices. 


Steel. 


The situation does not become any easier as 
regards finished rolled steel. A great deal is being done 
to meet the constantly growing needs of the Ministry 
of Munitions and other Government Departments. It 
is found that basic iron can be made to answer many pur- 
poses for which Siemens acid was formerly indispensable. 
Raw steel is exceptionally difficult to get, many sheet and 
tin-plate makers losing occasional days through the non- 
arrival of necessary bars of half finished steel. Prices 
are unaltered. 


Wrought Iron Scrap Prices. 


There is a lack of contentment here over the 
new prices just fixed by the Ministry of Munitions for 
wrought iron scrap. These have been declared as follows: 
(a) Wrought iron plates and sectional material, gin. thick 
and over, each piece te, reasonably clear of rivets, 
without any flanged end-plates, or circular angles and 
plates; all suitable for F cone Ph £6 5s. per ton; (bd) 
wrought iron scrap, jin. thick and over, including horse- 
shoes, £5 15s. per ton; and (c) heavy wrought iron serap, 
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lin. thick and over, including heavy country wrought iron 
scrap, £5 5s, per ton. These prices are free on rail at 
the nearest siding to the place where the scrap lies at the 
time of sale. Merchants are allowed to charge an addi- 
tional 24 per cent Discontent arises because the prices 
fixed are adjudged too low. In this district heavy iron 
scrap has been commanding recently £7 5s. to £7 10s. 
per ton, and in special cases even more, 


Machine Plant Difficulties. 


Some manufacturers in this district state that 
they are prevented from responding to demands for in- 
creased production by the delays experienced in getting 
additional plant and machinery installed owing to the 
overloaded system of permits. The steps taken to 
ensure that machine tool makers shall produce that which 
is most needed have been very acceptable, but the organi- 
sation set up for regulating the system has not been equal 
to the occasion. Clearing houses have now been opened 
in Birmingham and some other large centres to relieve 
the strain on the central organisation, and the position 
is now expected to improve. 


Wages Demand. 


Negotiations have been proceeding for a higher 
scale of wages in the Birmingham brass trade. The 
operatives applied for un all-round advance equivalent to 
10s. per week on day rates. An offer equal to 5s per week 
on all wages up to 708. was made by the employers. This 
the men rejected, and if further negotiations do not result 
in an agreement the matter will no doubt be referred to the 
Committee on Production. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Any general change in the position of the iron and 
steel markets is slow and scarcely perceptible in these times, 
but one may notice a tendency to shorten contract obliga- 
tions, which is a natural result of the uncertainty with 
regard to the duration of the war. The hope of an early 
peace, however, rests mainly upon vague rumours as to the 
internal condition of the Central Empires, and the effect 
which the Russian revolution will have upon the German 
people. It would be dangerous to rely upon any such 
matters, and the only sane thing to do is to keep an open 
mind ; to be prepared for the change which may come 
sooner than is generally expected, but also to be prepared 
for another year of war. The buying of iron and steel 
material for every purpose outside direct war work is 
sufficiently checked by the high prices and the difficulty 
of being sure of delivery within any reasonable time. 
Apparently there has been a little easing off of the demand 
for pig iron in the Midlands, but whether this will have an 
effect on the Lancashire market remains to be seen. : 


Scrap. 


The point of interest in Lancashire is this week 
found in the scrap market, and with regard to heavy 
wrought scrap. Authoritative prices have been fixed at 
£5 5s. on trucks for fin. wrought scrap, and £5 15s. for jin. 
iron and upwards. The custom of the trade—at any rate 
for the last half century—has been to reckon jin. iron as 
good heavy wrought scrap, and the selling price in Lanca- 
shire was £6 10s. to £6 15s. delivered up to last week. 
The average carriage in Lancashire scrap was about 5s. 
per ton, so that the price has been put down by 20s. to 
25s. per ton as the result of the interference. There is no 
intimation that any reduction is to be made in the official 
prices for manufactured iron ; so that the consequence is 
as if a 20 per cent. reduction were made artificially in flour, 
while the baker was allowed to charge just the same for 
his bread. Inevitably there is considerable indignation 
amongst those who hold scrap. They might, from patri- 
otic motives, be willing to sacrifice part of the actual value 
for the benefit of the nation, but they do not see why the 
sacrifice should be made for the benefit of the finished iron 
manufacturer. The evil effect of the thing, however, is 
not so much in the disgust and indignation of a small class, 
as in the influence that it will have on the collection and dis- 
tribution of a very valuable and much needed raw material 
which is already in short supply. During a very long experi- 
ence of the scrap metal trade I have always found that 
there is a strong tendency to hoard amongst small collectors 
even in times when prices are comparatively high ; and this 
tendency will undoubtedly be accentuated by the present 
action. It will be far more difficult to get the scrap 
together in usable lots, and hence the manufacture of iron 
will be hindered just when we wanted it to be accelerated. 
The provision of 24 per cent. as a merchant’s profit is also 
adversely criticised. As any one who has conducted a 
merchant business in wrought scrap will know, scrap 
cannot be collected and delivered on a profit of 2} per cent., 
except where it already exists in large lots. There is of 
course no new business going on in wrought scrap this week, 
but it is understood that the scrap already sold can be 
delivered at the prices fixed by the contracts. It would be 
interesting to know whether the prices fixed are to be 
applied to Scotland, because in that country wrought 
scrap was fetching from 15s. to 20s. per ton more than in 
Lancashire, possibly because the Scottish ironmasters 
obtained an advantage of about 20s. per ton when pig iron 
prices were being fixed, so the Scottish scrap merchants 
may get a similar advantage now. In steel scrap very 
little is being done here, but the price is steady at 102s. on 
trucks, i.e., the selling price. Cast scrap is rather dull, 
but prices have not been altered. 


Foundry Iron. 


: There is a moderate demand: for foundry iron 
in Lancashire, and as the supply is reduced this demand is 
quite sufficient for the times. . There are still rumours 
that an attempt is to be made to raise the maxima in the 
foundry iron trade by 5s. per ton, and in some contracts 
sellers try to insert a clause protecting themselves from 
such an eventuality, although this is resented by buyers. 


One does not gather exactly what reason will be given for 
the claim to a higher price, but probably it will be con- 
nected with fuel and labour costs. Merchants selling 
Derbyshire iron are generally quoting from 98s. to 98s. 6d. 
delivered here for No. 3, and some Staffordshire iron is to 
be had at the same price. Scotch iron is, of course, un- 
changed at 126s, 6d. to 128s., according to brand, with 1} 
per cent. added in some cases. 


Forge Pig Iron. 


Sales of forge iron have been heard of this week 
at 96s. 3d. per ton delivered in Lancashire. The bare 
méximum is 96s. 2d. delivered equal to Warrington, so 
apparently the furnaces are prepared to pay the merchants’ 
profit. 


Semi-steel. 
There are no prices for billets in this market, and 
no news whatever. 


Metals. 


Official prices of copper are unaltered, but there 
appears to be some weakness in the American market 
which may Jead to a reduction. Strong sheets are quoted 
at £174. The rise in tin is serious. English tin is now 
quoted here by merchants at £227 for small lots. Dealings 
in spelter have been stopped, except where licences can be 
obtained. English soft lead is quoted at £38. 


The National Service Scheme. 


On Tuesday last Mr. Neville Chamberlain 


visited this city, and addressed a very large gathering 


of Manchester men and women on the subject of National 
Service. He said there was a great shortage of men, but 
not of women. As regards volunteers, Manchester stood 
out above all other towns outside of London, 8000 having 
volunteered from this city. He urged men to enrol, but 
not to give up their present occupations until suitable 
employment was found for them under the scheme. 
He said trades engaged on work essential for the prosecu- 
tion of the war were being robbed of men to keep up 
drafts for the Army. They were to be substituted by 
men from less essential industries. 


Manchester Association of Engineers. 


The sixty-first annual report of this Society 
just issued, states that the total number of members and 
associate members has reached 648, an increase of 10 
over the year 1915. Financially the position of the 
Association is equally good, the credit balance, after 
payment of all accounts, amounting to £6692. The 
report states that considerable progress has been made 
with the experiments in connection with tool steel research, 
and a report has been prepared by Mr. Dempster Smith. 
As, however, this section of the experiments is subject to 
the conditions under which the grant of £440 was made 
‘by the Government Department of Scientific and Industrial 
Research prior to its publication, a copy has been trans- 
mitted to the Research Council, from which permission 
to issue the report to the members of the Association is 
anticipated. The Council expresses its appreciation of 
the work carried out by Mr. Dempster Smith in connection 
with these experiments, which, it is believed, will be of 
considerable value to the engineering world.. Mr. J. P. 
Bedson has been elected president of the Association 
for the year 1917-18. 


Engineering Research Organisation. 


In view of the great importance of Manchester 
as a centre of engineering activities, it has been thought 
desirable that in order to assist in the development of 
engineering research work to the fullest extent, a bureau, 
society, or some other organisation should be formed in 
this district, which should have for its objects :—(1) To 
act as a clearing-house for engineering research work ; 
(2) to create further interest in engineering research work ; 
(3) to bring our University and technical institutions 
and our practical workers into closer and more intimate 
touch with one another; (4) to bring intending research 
workers into touch with work already done and with 
workers similarly engaged ; (5) to bring intending research 
workers into touch with others desiring similar research ; 
(6) to act as a bureau of information regarding research 
work ; (7) to provide mutual assistance in research work ; 
(8) to create general discussions upon engineering research 
work. A meeting is being held in Manchester to discuss 
the project this week. 


Barrow-In-FuRNEsS, Thursday. 
Hematites. 


The condition of the hematite pig iron trade is 
one of marked activity. All through the district makers 
are doing their best to meet the heavy demands that are 
being made upon them for deliveries of pig iron, and they 
are succeeding to a great extent, but still there is more 
iron required. At Barrow the make has been increased 
by an additional furnace, and there are now six in operation 
again out of ten built. For some time six were at work, 
but one furnace at the end of last year had to put 
out, as it was badly in need of repairs. This is also the 
coridition of other furnaces in the district, but others 
are being got ready to take their place, and it is also hoped 
materially to increase the output of iron. Prices are 
steady at the maximum rates of 127s. 6d. per ton for 
parcels of mixed numbers of Bessemer iron, and special 
brands are at 140s. per ton f.o.t. There has been nothing 
doing in warrant iron for some time. The old quotation 
remains of 115s. per ton net cash. 


Iron Ore, 


The demand for hematite iron ore is very heavy, and 
raisers are put to it to meet the requirements of smelters. 
A scheme is now in the making with a view to increasing 
the output of Cumberland and Furness ores, and last week 
a conference was held with that end in view at Furness 
Abbey, when representatives of the mineowners and the 
men met Mr. A. Selkirk, mining engineer, who has been 
sent by the Minister of Munitions to see what can be done 
to get more ore for local and general home use. It is 








known that plenty of ore exists in various parts of both 
Furness and Cumberland. Foreign ore is in good steady 
demand. 


Steel. 


There is a state of great activity in theYstecl 
trade. At Barrow and at Workington the whole of the 
available plant is busily employed on various classes of 
steel, mostly in a semi-manufactured state, and a good 
output is being maintained. The demand for steel 
billets for a variety of purposes is brisk, and the quotation 
remains at £12 per ton. The steel foundries are fully 
employed on light and heavy castings. In general steel sorts 
there is nothing being done. Heavy rails are at £10 17s. 6d. 
to £11 10s., light rails £14 to £14 10s., heavy tram rails 
£14, ship plates £11 10s., and boiler plates £12 10s. per ton. 


Fuel. 


The demand for steam coal is brisk at 25s. to 
27s. 6d. per ton delivered, and house coal is at 27s. 6d. 
to 38s. per ton delivered, and in short supply. For coke 
there is a strong request, and East Coast qualities are at 
33s. to 35s. 6d. per ton, and Lancashire cokes are still at 
31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Cementing Process in Mining. 


Wuewn the shareholders in the Hatfield Main 
Colliery Company meet in Sheffield to-day—Friday— 
they will be asked to adopt a report which makes the 
interesting announcement that the Government has 
decided to allow the development of the colliery to be 
proceeded with. Similar permission, I believe, has not 
been granted in every case, but very important develop- 
ments are taking place in the South Yorkshire coalfield 
generally. Hatfield Main, by the way, is one of the 
collieries at which the Francois system of cementing 
was applied. This process includes a thorough treatment 
of the measures through which it is desired to sink, 
rendering them water-tight by the injection of cement into 
all the existing fissures or cracks in the ground previous 
to the commencement of actual sinking operations; but, 
as was explained by Mr. Thomas Blandford, at a recent 
meeting in the district of the Midland Institute of Mining, - 
Civil, and Mechanical Engineers, the ordinary cementing 
process alone proved of no service at Hatfield. This 
method was originally decided upon for sinking through 
the heavily-watered porous new redstone, and was com- 
menced on the lines which had proved successful 
in ordinary stratified measures, but it was found practically 
impossible to introduce cement into the ground to any 
useful purpose, because of the pressure of water. How- 
ever, the work was persevered with, until finally, by 
means of a chemical process of precipitation, the intro- 
duction of the cement was facilitated, the chemicals— 
silicate of soda and sulphate of alumina—having the 
effect of lubricating the fissures. The cementing process 
was also adopted with success for sinking through the 
water-bearing limestone at the Rossington Main Colliery, 
in the same neighbourhood. The report presented to the 
Rossington shareholders this week gives an interesting 
summary of the development operations of the company, 
of which Lord Aberconway, chairman of John Brown. and 
Co., is chairman. It appears that two headings in the 
Barnsley seam have reached the edge of the shaft pillar, 
and, are now being opened out so as to form long faces. 
The coal is excellent both in thickness and quality. The 
output is about 300 tons a day—the colliery is only six 
years old—and there is installed in No. 1 pit a winding 
engine, &c., capable of dealing with 3000 tons a day 
presently ; but it is anticipated that if sufficient men 
are available this will be rapidly increased during the 
year. Notwithstanding the difficulty just now of obtain- 
ing delivery of machinery, the erection of the permanent 
plant is nearly completed, and the construction of the 
sidings, which are sufficient for the requirements of the 
colliery for some time to come, has made good progress. 


The Railway Wagon Shortage. 


Firms here with warehouses choked up with 
finished goods of a general character are hoping to reap 
some degree of benefit from the Government’s new regula- 
tions with regard to economy in the use of railway wagons 
as from Monday next. Of course, things are nothing 
at all now like formerly was the case, when private sidings 
were to all intents and purposes huge store yards, where 
railway companies’ wagons were retained indefinitely, 
and used either for storage or for shunting goods from one 
portion of the works to another. The new demurrage 
regulations of a couple of years ago had some effect in 
rectifying these abuses, and the latest regulations should 
screw things up pretty tightly, with an actual advantage 
to all concerned. Something of the kind was needed in 
many cases. The head of a firm here, who thinks that 
the cry of a shortage of wagons should not have been 
as necessary as some seem to have thought it, asks : - 
“Granted that many, such as dead-buffered wagons, 
have gone out of the running, and not been replaced, that 
a certain number have been sent abroad, and that engine 
and man power are short, is everything being done to 
make the best use of the stock and facilities still available ? 
On the companiés’ part, for instance, can we be assured 
that all the old Clearing House red tape has been dropped, 
and wagons used to their full practical advantage ? Are 
cattle trucks, refrigerating vans, and other specially built 
vehicles being employed, as they well might be, to carry 
loads of inoffensive goods on the ‘return empty’ 
journeys?” He adds that he cannot see that wagons 
are so scarce, if they were only being used to the best 
advantage, and complains that long trains of empty 
wagons can still be seen; that one company recently 
boasted that, placed buffer to buffer, its wagons would 
reach from London to the Forth Bridge; that a certain 
company has sold many of its wagons to private traders, 
and that another has scrapped a number of its small but 
apparently serviceable vehicles. If, as he suggests, 
congestion and delay, rather than actual shortage, is the 
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real trouble, then the new regulations should soon adjust 
that difficulty, for if traders do not unload within a couple 
of days the companies may do so for them ; demurrage 
liability is to be stricter, and privately owned wagons 
which would otherwise be returned empty may be utilised 
by the companies, 


What Munition Works are Doing. 


What Sir Robert Hadfield has to say at the 
annual meetings of his company—Hadftields Limit 
is always worth listening to. Speaking here on Monday, 
Sir Robert mentioned that the firm’s expansion had been 
such that in one production it was turning out between 
35 and 40 times as much as it did before the war, and 
one particular shell of large calibre it is completing at 
the rate of one per minute. Some people, Sir Robert 
said, seemed surprised that they were paying so high a 
dividend—25 per cent., plus 5 per cent. bonus—but the 
same rate of dividend had been paid on five previous 
occasions, and in the year under review the company had 
saved the War-oftice and Admiralty large sums by improve- 
ments and economies. In connection with its national 
factory the company, by its patents and information, 
was now saving the Government at the rate of not far 
short of six figures per annum on one item alone, whilst 
in one of its special lines of work it was giving the Admiralty 
almost two large calibre shells at the price paid for one in 
other countries. Sir Robert expressed much pleasure that 
a Faculty of Metallurgy has been established at the 
Sheffield University. ‘* Metallurgy,” he added “is a 
branch of science by itself and has well deserved a faculty 
of its own. It is true that in the past we had what was 
called the ‘ applied science’ side of our University, but I 
cannot quote a better or higher authority than one of 
England's greatest scientists—Huxley—against the 
improper use of the term. He said that what people 
called applied science was nothing but the application of 
pure science to particular classes of problems, and he 
was perfectly correct. Therefore we shall be in every 
way right in the establishment of metallurgy as a faculty, 
and not merely a part of what has in the past been termed 
‘applied science.” The war has been described as a 
metallurgical war, and so it is. Without the necessary 
knowledge of these subjects neither shot nor shell, armour, 
special shipbuilding material for warships of various 
types, motors used in the transport service, aeroplanes, 
and a hundred other products, could be made.” 


Round the Works. 


From time to time of late I have drawn attention 
to the growing difficulty manufacturers experience in 
conducting overseas business, and since my previous 
letter the chairman of Jessops has emphasised this 
point. ‘I am sorry to say,” Mr. A. J. Hobson observed, 
“we are in sight of not being able to send high quality 
carbon steel to America at a very early date. It is a 
matter of grave importance to us that our long-continued 
connection with our American customers should thus be 
interrupted.” Of course, it is not Jessops alone, but 
other large Sheffield firms that will be affected. _As a 
matter of fact, the probability of this further restriction 
of export business was’ well enough known, but such 
semi-secrets are often revealed, as on this occasion, at 
meetings of shareholders. The well-known firm of 
Sanderson Bros. and Newbould, Limited, which has had an 
excellent year, increasing the dividend from 7} to 10 per 
cent., is negotiating for the sale of its Darnall Works. In 
labour matters an interesting item is that a Sheffield branch 
of the Engineering and Shipbuilding Draughtsmen’s 
Association has just been formed, and an attempt is to 
be made at once to improve the position of draughtsmen 
under the Munitions of War Act. Electroplate makers 
here have experienced no relief yet with regard to the use 
of copper scrap for the maintenance of their export trade, 
and makers of sheep shears cannot now ship goods, to 
the Colonies, even without a Government licence. The 
pressure in the home markets for such things as garden 
tools and implements, required in the development of 
allotments, is now surpassing anything that could have 
been foreseen, and it is only with the utmost difficulty 
that orders are filled. Regarding new oversea business, 
one hears of orders accepted, but whether they can really 
he executed is another matter. They include steel for 
Beira, Montreal, New York, Rangoon, Yokohama, Hankow, 
Hong-Kong, Shanghai, and Delagoa Bay ; files for Natal, 
Malaga, Calcutta, and Barcelona; cutlery for Beira, 
Santos, Montreal, Manzanillo, and Brisbane; tools for 
Rio, Port Swettenham. and Newcastle (N.S.W.); steel 
bolts and castings for Natal; electroplate for Cleveland 
and Buenos Aires, and saws for Turin, Mollendo, Antofa- 
gasta, and Porto Rico. Makers cannot turn out files fast 
enough. 


Iron, Steel, and Coal. 


The increasing demand for basic steel is respon- 
sible for the putting of furnaces in the Midlands on basic 
iron production, the latest instance of this being, as I 
mentioned last week, the Renishaw Works. The best 
class of Derbyshire iron was formerly produced there, but 
for a year or more the works have been closed down. 
Now the three furnaces are ultimately to be put in blast 
for the making of basic iron, the suggestion having come, 
it is understood, from the Government. This state of 
things has tightened the market for foundry and forge, 
which are at fully maximum rates, plus merchants’ 
commission in most cases, and all the make is being 
absorbed. Consumers could well do with increased 
supplies of hematite iron, and the make could easily be 
augmented if more labour were available. Wrought iron 
scrap has now been brought within maximum rates. 
Supplies of all kinds of scrap are none too plentiful. 
Steam coals are going away very freely, inland consump- 
tion accounting for a heavy tonnage. Neutrals only get 
a small percentage of their wants, and although there is 
a fair inquiry for forward business little is being actually 
arranged. Munition works are putting stocks on the 
ground against the Easter stoppage at the collieries. 
Slacks are picked up very freely, and house coals are 
Best South Yorkshire steam hards quote 17s. 9d. 


scarce. 
to 18s. 3d., best Derbyshire 17s. to 17s. 3d., second quality 
l6s, 6d, to 17s., cobbles 16s. 6d. to 17s., and nuts 16s. 6d. 


to lis. 6d. per ton at pit. Coke is a very firm market. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THe volume of business done in the Cleveland 
iron trade this week has been on the small side, pending the 
issue of the April allocations. ‘There is a plentiful supply 
of iron, and there is every reason to believe that the allot. 
ments will again be on a more liberal scale than hitherto. 
Consumers, however, have shown no hurry to cover their 
April requirements, preferring rather to wait till the actual 
quantities are known. The demand from the foundries 
at the moment is not abnormally heavy ; most of them 
continue to be busy, but there is no very great pres- 
sure, except in special instances, such as in the case of 
urgent orders for the shipyards. There is but little for- 
ward business passing, and there seems, in fact, a general 
all-round disinclination to cover requirements of any kind 
much beyond the end of the half-year. The export trade 
shows very little change. A few fresh licences are 
reported to have been issued to Italy. For home con- 
sumption No. 3 Cleveland pig, No. 4 foundry, and No. 4 
forge all stand at 87s. 6d., with a premium of 4s. for No. | 
There is no lack of foundry iron, and some sales of forge 
iron for Scotland for bar-making have just been made at 
the maximum rate. For shipment to our Allies No. 3, 
No. 4 foundry, and No. 4 forge are quoted at 97s. 6d. and 
upward, but No. 1 is rather scarce, and is quoted at not 
less than LO2s. 


Hematite Pig Iron. ; 


A steady home business is being done in hematite 
pig iron under official control. Smelters are kept thor- 
oughly engaged, and, notwithstanding the fact that 
recently there has been an increased call for hematite to 
meet the requirements of makers of shipbuilding material, 
they are able to cope with the situation in a very satis- 
factory manner. This is evidenced by the fact that two 
more furnaces on hematite have just been transferred 
to the production of Cleveland pig iron. There are now 
29 furnaces in blast on hematite iron. Makers as a rule 


| are well sold, but expiring contracts are being renewed at 


the official price of 122s. 6d. for mixed numbers for home 
consumption. For Allied destinations shipments are 
being made against old contracts, but until these are 
cleared off licences for new business are only sparingly 
granted. The nominal price for export is 137s. 6d. to 
142s. 6d. 


Iron-making Materials. 

A good business is passing in foreign ore. Coke 
continues in very good request for local consumption, and 
the descriptions needed still realise full rates. Thus, 
average blast-furnace kinds command the fixed maximum 
of 28s. at the ovens, and the limitation price of 30s. 6d. 
at the ovens is asked for qualities low in phosphorus. 


Manufactured Iron and Steel. 


There is little new to report in the manufactured 
iron and steel trades this week except, perhaps, that the 
pressure in all departments seems to be more intense, the 
increasing demands of the Government throwing a very 
considerable strain on the resources of manufacturers. 
Nevertheless the enormous demands are being met in a 
satisfactory manner, and the high level of output is well 
maintained. Never in the history of the steel trades have 
the rolling mills been kept at suc h # high state of activ ity. 
The chief trouble at the moment is the incompetence of 
many of the substitutes for men taken away from the 
works for military service. It is necessary to give these 
substitutes a fortnight’s trial, but in a considerable number 
of cases an experience of a few hours suffices to show that 
they are quite useless for work in the steel trade. The 
pressure for steel plates and sectional material is very 
great, and makers are having a difficult task in satisfying 
the demands. The manufactured iron trade is as active 
asever. The works are busily employed, and the demand, 
especially for iron bar on Government account, shows no 
signs of abating. There is very little material available 
for export consumption, and prices are purely nominal. 
The home maximum quotations are as follows :—Steel 
ship plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £1] 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s. 6d. The following are nominal 
quotations for export :—Common iron bars, £15; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best. 
bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £15; iron ship rivets, £17 to 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, Zin. and 
upwards, £13 10s.; ®/jgin., £13 15s.; fin., £14 ; */,in., £16 ; 
hin., £18 ; steel boiler plates, 20s. on the foregoing prices ; 
steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
joists, £11 2s. 6d.; steel strip, £17 ; steel hoops, £17 10s.; 
heavy sections of steel rails, £12, all less 2} per cent., 
except ship plates, angles and joists, packing iron and iron 
bars, 


Scrap. 

Business in the serap trade is very dull at the 
moment. There is a plentiful supply of all descriptions, 
but difficulty is being experienced in many instances in 
making deliveries, owing to the shortage of trucks. Some 
changes in values are reported. Heavy wrought iron 

scrap (fin. and over) has been reduced from £6 to £5 5s. 
heavy wrought iron scrap (Zin. and over) from £6 10s. to 
£5 15s.; and wrought iron plates (Zin. and over) from 
£7 10s. to £6 5s.; whilst the maximum price for second- 
hand relayable rails has been fixed at £10. 


Shipbuilders and Controller’s Scheme. 


Shipbuilders on the North-East Coast have settled 
down seriously to the task of a supreme effort to increase 
the output of mercantile tonnage, and are doing every- 
thing possible to fulfil the desires of the Controller of 
Shipping and the Advisory Committee. At the same 
time @ little dissatisfaction is to be found in some quarters 
with the Controller's scheme. Among other things it is 








contended that much greater progress would be made with 
the output of new tonnage if the different firms were 
allowed to use their own standard patterns and specifica- 
tions, for which many shipyards in the North have for 
years been adapted. At many of these yards thousands 
of tons of plates and other essential parts already are 

available, but as they are not of the approved type they 
cannot be worked into the scheme. Meanwhile certain 
owners of steamers on the stocks that are in too advanced 
a stage for intervention by the authorities are, it is stated, 
offering them for sale, as they fear that when complete | 
the vessels will be taken over by the Government at ‘* Blue 
Book ” rates, which will not allow of & profit on the high 
cost of tonnage. So far as can be ascertained, however, 
there are no buyers. 


The Coal Trade. 


M@® Generally speaking there has been no change of 
importance in the Northern coal trade this week. The 
new chartering regulations have had no appreciable effect, 
as yet. The general depression continues unabated, and 
is common to every department so far as spot business is 
concerned, The forward position, however, remains 
fairly steady, and in no case is there any disposition to 
lower quotations. There is no lack of inquiries. In 
addition to Admiralty requirements there is a vigorou 
home demand for munition and manufacturing purposes 
Supplies are abundant. The steadiest feature of the 
market is best Northumberland steams, which are at 30s 
and 27s. 6d. to 30s. for Tyne primes. Secondary classe. 
of best steams are depressed, and are at from 21s. to 24s 
at the most. Small steams are at recent figures, being 
supported by a fair home demand. Unscreened steams 
for bunkers are flat. The Durham position is about eas) 
throughout, and concessions are possible for a prompt 
transaction in any department. Gas fuels are easy at 
23s. to 25s. for bests, with seconds equally flat. Coking 
coals are in poor request for export, about 16s. 6d. to 18s 
being about current values. The bunker market is weak 
and- irregular, from 16s. to 18s, 
possible. The coke section is on the 
proved in tone. The home demand 
steadiness is the result. Quotations are as follows : 
Northumberlands : Best Blyth steams, 30s.; Blyth second 
steams, 21s. to 25s.; Tyne prime steams, 27s. 6d. to 30s.; 
Tyne prime seconds, 21s. to 24s.; unscreened bunkers, 17s 
to 18s.; households for home market, 21s.; for export, 30s., 
nominal ; Blyth best smalls, 18s. to 19s, 6d.; Tyne prime 
smalls, 19s. to 20s., second smalls, 15s. 6d. to 16s. 6d. 
Durhams : steam (locomotive), 27s. 6d. to 30s.; best gas, 
23s. to 25s.; second gas, I6s. 6d. to 18s.; special Wear 
gas, 28s.; smithies, 25s. to 27s. 6d.; ordinary bunkers, 16s. 
to 17s.; best bunkers, 17s. to 18s.; superiors, 20s. nominal ; 
coking unscreened, 17s. to 18s.; coking smalls, 16s. 6d. to 
17s.; gas coke, 30s. to 32s.; blast-furnace coke, 28s. at 
ovens, fixed price ; foundry coke, 40s. to 42s. Gd. 


being about the most 
whole a little im 
is vigorous, and 


Cleveland Miners and a War Bonus. 


The Cleveland ironstone miners have decided to 
make a claim upon the owners for a Is. per day war bonus 
for all men above 18 years of age, and 6d. per day for boys, 
regardless of any increase in wages which may accrue as 
a result of the selling price of pig iron. This claim is to be 
brought before the owners as early as possible, and failing 
a satisfactory settlement it was ordered that the Ministry 
of Munitions be approached as the authority responsible 
for the present maximum price of pig iron, which has the 
effect of restricting the wages of the miners. Should these 
negotiations also fail an appeal will be made to the Miners 
Federation of Great Britain for its assistance in the matter. 
A claim is also to be made to the employers for a definite 
understanding regarding overtime for mechanics upon the 
basis of six hours per shift in the mines and seven hours 
per shift on the surface. 


Shipyard Workers’ Wages. 


‘The application of the National Union of General 
Workers for an advance of 10s. per week in the wages of 
members employed in the shipyards has been dealt with 
by Sir George Askwith, who has conceded an advance of 
5s. & week to all time and piece workers. The award has 
not been extended to the repairing yards, but it is expected 
that it will be made applicable to them also. 








SCOTLAND. 
(From our own Correspondent.) 


Steel Workers’ Wages. 


THE wages advance, which has been granted by 
the Committee on Production to men employed in West 
of Scotland steel works, applies to members of the Amal- 
gamated Society of Engineers, the Boilermakers’ Society, 
the Electrical Trades Union, the Blacksmiths’ Association, 
the Roll Turners’ Trade Society, the Amalgamated Society 
of Carpenters and Joiners, and the Operative Bricklayers’ 
Society in one group, and to members of the Associated 
Ironmoulders of Scotland and of the Central Lronmoulders’” 
Association in another group. Journeymen members of 
the first group of unions obtain an advance of 5s. per 
week as from the first full pay-day in March, and boys and 
youths an advance of 2s. 6d. per week as from the first 
week in April. In the case of the Ironmoulders’ Associa- 
tion both advances begin as from April Ist, the advances 
being to the same extent. As engineering apprentices 
in steel works have obtained an advance recently, the 
present award does not apply to them, The Committes 
on Production has also awarded the members of the 
Associated Iron, Steel, and Brass Dressers of Scotland 
simular advances, payable as from April Ist. 


Pig Iron. 


Local markets continue very firm. Ordinary 
brands are becoming very scarce, particularly first quali- 
ties. Hematite sales are large, and entirely connected 
with war work. - Shipment under present conditions are 
naturally largely curtailed, and practically consist of 
small consignments of third-grade iron. Pig iron warrant 
stocks now amount to 3793 tons, compared with 0338 
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' 
tons at the end of 1916 and 116,098 tons at the close of 
1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summeiriee, Calder, and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton, 


Finished Iron and Steel. 


Works in all branches of the steel and iron trades 
show increasing activity in every direction. Outputs 
are rapidly absorbed to meet Government requirements, 
and material available for ordinary distribution is in very 
small bulk. The demand for all classes of steel is far in 
excess of outputs, and supplies are only obtainable under 
a high priority certificate, and almost every ounce is 
consumed in connection with war work. Shipments 
abroad have practically ceased, with the exception of 
limited quantities to France and Italy. Quotations, 
however, are unchanged at £14 2s. 6d. per ton for steel 
angles, £14 5s. for ship plates, and £15 5s. for boiler plates 
for export. Steel sheets are firm both for flat and corru- 
gated, and makers are carrying out a large number of 
war contracts, and are not keen sellers, as everything 
is easily disposed of. The price is still round about 
£18 per ton f.o.b. Glasgow. Malleable ironworks, though 
not controlled to the same extent as the steel works, are 
doing a big turnover in Government material. The 
output of steel from the works has been greatly increased, 
and the production of iron is curtailed accordingly. 
Manufacturers, however, still manage to do a moderate 
turnover in the latter. ‘‘Crown’’ quality iron bars 
are quoted in the region of £15 per ton for export, and 
mild steel bars £17 per ton for basis sizes. Tube makers 
are particularly active in lines for marine purposes, and 
there is no relaxation in the strenuous conditions per- 
taining at the shipyards, where continued good progress 
is reported. Generally speaking, export business is 
reduced to exceedingly small limits, but a fair quantity 
of miscellaneous material is being dispatched week by 
week to the Colonies, South America, and Far Eastern 
ports. 


Coal. 

The general situation in the Scotch coal trade 
can hardly be said to be satisfactory or encouraging. 
Values are fairly well maintained, but the tendency is 
undoubtedly downwards. In the West of Scotland 
collieries are pretty well placed, and quotations show little 
alteration. Ell coals are quoted f.o.b. at Glasgow, 19s. 
to 21s. 6d.; splints, 22s. to 31s.; navigations, 30s.; steanis, 
18s. to 24s.; treble nuts, 23s. 6d.; doubles, 22s.; singles, 
20s. per ton. Conditions in the Lothians are also fairly 
good, local requirements for all classes of fuel being well 
maintained. Best steams, f.o.b. at Leith, 23s. 6d.; 
secondary qualities, 21s. per ton. The trade position in 
Fifeshire, where the loss of the export trade is most 
severely felt, is discouraging. Local demands are not 
large enough to make much impression on outputs, and, 
though fair quantities are being dispatched to Lanark- 
shire and Ayrshire for consumption in these districts, a 
considerable amount of idle time is being experienced. 
Best screened navigation coals, f.o.b. at Methil or Burnt- 
island, 30s.; first-class steams, 25s.; third-class steams, 
25s. per ton. The aggregate shipments from Scottish 
ports during the past week amounted to 104,765 tons, 
compared with 121,914 in the preceding week, and 190,105 
tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


ONE or two matters affecting the interests of the 
trade have figured prominently in discussion in market 
circles during the past week, the most important being the 
question of minimum prices for supplies to neutral coun- 
tries. Nothing official has been made public with re-erence 
to this subject, but local coalowners have appointed the 
committee which deals with the question of prices for 
Admiralty supplies, with a few additional members of the 
Coelowners’ Association, to wait on the Coal Controller 
to discuss the question. In the North coalowners have 
declined for some time past to supply coals of any large 
description for export at less than 30s. per ton, which is 
the price fixed under the French and Italian limitation 
schemes. At Cardiff, however, the position has been 
different. Colliery salesmen have taken the best price 
obtainable on the market, and have sold good large coals 
at 22s. to 23s. in order to clear stocks and secure empty 
wagons, in order that collieries could be kept working. 
Working costs, however, are so high that there is prac- 
tically no profit in these prices, and the opinion is held 
that there should be a minimum price fixed. Neutral 
business is, however, so restricted that even if 30s. were 
fixed as the minimum coalowners would not benefit to any 
extent, and the view is held that there should be a mini- 
mum for supplies to the Allies. In some cases 25s. per ton 
barely covers working expenses, and it is felt that while 
the maximum price of 30s. per ton for France and Italy 
should not be also the minimum, still the minimum should 
not be far below 30s. In the past coalowners have been 
able to secure very substantial returns upon their small 
coals, but these qualities have, during the past few months, 
been relatively more depressed than large descriptions, 
and it is contended that there should also be a minimum 
price for smalls. Another matter of considerable impor- 
tance to South Wales coal exporters relates to the question 
of the transfer of orders from Northern coal exporting 
circles to Cardiff. The suggestion has been made that 
export orders should be pooled, and that the commission 





should be divided. No definite details, however, have 


been disclosed. The subject was considered in London 
last week end, but no decision was come to, and it is 
understood that the committee representing the various 
coal exporting districts of the country will meet again on 
April 3rd further to consider the position. 


Coke Production. 


About twelve months ago colliery companies 
which owned coke ovens end by-product works formed an 
association called the Monmouthshire and South Wales 
Coke Oven and By-products Works Association, for the 
purpose of dealing with wages and other questions affecting 
the coking industry. Mr. E. M. Hann, of the Powell 
Duffryn Company, played a large part in forming the 
organisation, which, since its establishment, has dealt 
with and settled a large number of disputes. It was 
necessary to make the association separate from the Coal- 
owners’ Association for the reason that, out of about 100 
members of the latter, only about sixteen were owners of 
coke ovens, and the workmen employed at them did not 
come within the terms of the Conciliation Board agreement. 
At the annual meeting of the new association, held last 
week-end, Mr. Hugh Bramwell wes elected chairman, in 
succession to Mr. E. M. Hann, and Mr. A. 8. Tallis was 
chosen as vice-chairman. Mr. Finlay Gibson (secretary) 
reported that fourteen companies owning coke ovens were 
now members of the association, and had insured their 
coke ovens for an output of 1,500,000 tons per annum. 


Wages in Engineering Trades. 


The award of the Committee on Production, 
concerning the applications put forward by about twelve 
unions on behalf of their members engaged in the engineer- 
ing and ship repairing industry of South Wales for in- 
creases in their wages, has now been issued. The demands 
of the men veried from 5s. to 10s. extra per week. The 
Committee has granted an increase in ell cases of 5s. per 
week for men, and 2s. 6d. per week for boys and youths, to 
operate es from April Ist. In the case of piece workers, 
premium bonus workers, and other men working on 
system of payment by results, the amount is to be paid by 
the firms at the rate of 5s. per full ordinary week over and 
above the week’s earnings of the men concerned, calculated 
on the present basis. The amounts are to be taken into 
account in the calculation of payment for overtime or 
night duty, or for other work on Sundays and holidays, 
but they are not otherwise to apply to or affect present 
time rates, premium bonus rates, or piece-work prices, and 
are not to be taken into account as part of the time rates 
for the purpose of fixing new piece-work prices or premium 
bonus rates. The claim made by the Amalgamated 
Society of Engineers included ‘time and half extra for 
neutral ships and for all work in connection therewith,” 
but the Committee found that the claim had not been 
established. The findings of the Committee are reported 
to have been received with satisfaction by the men. 
Unskilled men’s wages are brought up from 36s. to 41s. 
per week, exclusive of overtime and all extras. 


Current Business. 


There has been very little business done during 
the past week. The requirements of the Admiralty have 
been fairly heavy, and collieries called upon to meet them 
have meintained satisfactory regularity in work, but in 
other grades the unequal distribution of the tonnage 
available hes resulted in uneasiness in market values of 
coals. While the position is thus easy for prompt supplies, 
in some directions still sellers decline. to accept current 
prices for supplies for delivery next month, in view of the 
holidays and the loss of output. The Conciliation Board, 
in response to the request of the Coal Controller, has 
limited the holidays in the coalfields to two days. As far 
as can be seen, however, the loss of two days’ output will 
not affect the position very much, as stocks are fairly 
heavy, so much so, in fact, that wagons are scarce, and 
interfere in many cases with regular work at the pits. 
Second Admiralty large steams are fairly steady, and are 
quoted by colliery salesmen at 25s., but middlemen are 
ready to cut this price by ls. Dry coals are very quiet, 
but not particularly worse off than has been the case 
recently, and quotations range about 23s. to 24s. for best, 
and 20s. to 22s. for ordinary descriptions. Monmouth- 
shire coals are more elastic in value. Best Black Veins 
rule about 24s. to 25s., and Western Valleys 24s. to 24s. 6d., 
but middlemen have been ready to accept 6d. below these 
figures. Best Eastern Valleys have not been worth more 
than 23s. 6d. to 24s., while ordinary Eastern Valleys appear 
to be more affected by the shortage of stems, and 
sellers have been willing to make substantial concessions 
to buyers able to take quick delivery and release wagons. 
Prices have ranged from 21s. to 23s. Bituminous coals 
have been slow in demand, while in the small coal section 
best bunkers have steadily upheld 15s. to 15s. 6d., but 
cargo sorts have been unusually irregular, and _ best 
qualities have not commanded more than 13s., and inferior 
sorts have been obtainable as low as 7s. 6d. Patent fuel 
remains about 30s., and supplies of pitwood have been so 
moderate that importers have experienced no difficulty 
in maintaining 75s. 

LATER. 

Business shows no expansion, but the tonnage supplies 
to hand, though very inadequate, are sufficient to maintain 
shipments at recent levels. The tone of the market is, in 
places, easier for prompt shipment. Second Admiralties 
are quoted at 24s. to 25s., but the latter figure in now quite 
an outside price, sellers being prepared to take less. 
Drys and Monmouthshires are unaltered, but there is 
quite a good demand for washed nuts at 25s. to 26s., and 
washed beans at 23s. to 24s. Small coals are quiet, and 
15s. to 15s. 6d. cover best bunkers, with cargo sorts from 
7s. 6d. to 13s. There is no variation in pitwood prices. 
There has been a good deal of discussion in Coal Exchange 
circles relative to the proposal to be laid before coal 
exporters, &c., by the tribunal authorities that, in order 
to release Class A men for the Army, @ scheme should be 
adopted by which businesses should be managed by other 
firms. The question has already been submitted to the 
local Shipowners’ Association Executive Committee, which 
has agreed to the principles, and there is to be a general 
meeting of the association for the purpose of electing a 
committee to evolve a satisfactory scheme. Such a 
scheme, however, is regarded as more difficult in its appli- 





cation to the coal exporters’ businesses than to the ship- 
owners’, and certainly there is more opposition to it by 
coal exporters, who feel that such a proposal maans giving 
away much private information, and that there is every 
likelihood of business which has taken years to build up 
being lost. This, however, is the case even at the present 
time with most firms. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 24s. to 25s.; ordinaries, 
22s. to 24s.; best drys, 23s. to 24s.; ordinary drys, 20s. to 
22s.; best bunker smalls, 15s. to 153. 6d.; best ordinaries, 
14s. to 15s.; cargo smalls, 12s. to 133.; inferiors, 7s. 6d. to 
12s.; best Monmouthshire Black Vein large, 24s. to 25s.; 
ordinary Western Valleys, 23s. 6d. to 24s. 6d.; best Eastern 
Valleys, 23s. 6d. to 24s.; seconds Eastern Valleys, 21s. to 
23s. Bituminous coal: Bast Households, 253. 6d. to 
26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 23s. to 243.; smalls, 18s. to 193.; No. 2 
Rhondda large, 21s. to 22s.; through, 17s. to 18s.; smalls, 
13s. to 14s.; patent fuel, 28s. to 303. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 55s. to 63.; furnace, 
50s. to 55s.; pitwood, ex ship, 75s. 


Newport. 


The market for Monmouthshires has been on the 
easy side for prompt shipment, but is steady for later 
delivery. Several inquiries have been current for coals 
for shipment over the next three months, but sellers 
decline to entertain business over a period on anything 
like the basis of existing prices. Small coals are fairly 
plentiful, but the demand is quiet. Approximate prices : 
—Steam coal: Best Newport Black Vein large, 24s. to 
25s.; Western Valleys, 23s. 6d. to 24s. 6d.; best Eastern 
Valleys, 23s. 6d. to 24s.; other sorts, 21s. to 23s.; best 
smalls, 14s. to 15s.; seconds, 10s. to 13s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 
25s. 6d.; patent fuel, 28s. to 30s.; pitwood, ex ship, 75s. 


Swansea. 


The anthracite market shows no improvement. 
Very few inquiries have been on the market for supplies, 
but nominally there is very little change in quotations. 
Approximate quotations :—Anthracite: Best malting 
large, 26s. to 28s.; second malting large, 22s. to 25s.; Big 
Vein large, 20s. to 22s.; Red Vein large, 19s. to 20s.; 
machine made cobbles, 33s. to 35s.; French nuts, 33s. to 
35s.; stove nuts, 33s. to 35s.; beans, 26s. to 27s.; machine 
made large peas, 20s. to 22s.; rubbly culm, 9s. to 9s. 6d.; 
duff, 6s. to 7s. Steam coal: Best large, 23s. 6d. to 25s.; 
seconds, 22s. to 23s.; bunkers, 18s. to 20s.; smalls, 10s. to 
15s. Bituminous coal : No. 3 Rhondda large, 28s. to 30s.; 
through and through, 23s. to 25s.; smalls, 18s. to : ; 
patent fuel, 28s. to 30s. 





Tin-plates, &c. 


The local iron and steel trades show great activity, 
and the tin-plate trade is a little better, with the tone 
firmer. Now that oddments and wasters are being 
released a little more business is being arranged. Works, 
however, are prevented from reaching their maximum 
outputs owing to the difficulty of getting supplies of steel 
bars and acid. The number of mills now working is not 
far short of 150 less than was the case at this time last 
year. In view of the advance in the price of tin, prices of 
tin-plates are likely to go higher. Nominally values are 
on the basis of about 27s. 6d. for I.C. 14 x 20 x 112 
sheets under Class A and B certificates. Quotations :— 
Block tin, £218 per ton cash; £217 10s. per ton three 
months ; copper, £136 per ton cash; £135 10s. per ton 
three months. Lead: Spanish, £30 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Royat Institution or Great Brirain.—Albemarle-street, 
Piccadilly, W.1. Discussion, “‘ Recent Developments of Molel 
cular Physics,’’ by Professor J. H. Jeans. 5.30 p.m. 





MONDAY, APRIL 2np. 


Royat INstTITUTION oF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. A general monthly meeting of the members. 
5 p.m. 

Tue Socrety oF ENGINEERS.—Geological Society, Burlington 
House, Piccadilly, W. Paper on * Ball Bearings,” by Mr. A. 
Marshall Arter. 5.30 p.m. 


TUESDAY, APRIL 3rp. 


INsTiITUTION OF ELeEcTricaL ENGINEERS: ScorTrisH 
Section.—The Rooms, 207, Bath-street, Glasgow. 
Paper, ‘‘ Some Points in Connection with Engineering Specifica- 
tions,’ by Mr. J. Shepherd. 7.30 p.m. 

Tue Institution or Civit ENGINEERS.—Great George- 
street, Westminster, S.W. 1. Continued discussion on the paper, 
‘* The New Electric Power-house at Birchills, Walsall,” by Mr. 
Ernest Matthew Lacey, M. Inst. C.E. 5.30 p.m. 

Tue RovTGEN Soctety.—Cancer Hospital, Fulhanm:-road, 
S.W. Discussion on ‘The Future of the British X-ray 
Industry,”” opened by Mr. Geoffrey Pearce. 8.15 p.m. 


THE 
Loca 


WEDNESDAY, APRIL 4ru. 

THe AERONAUTICAL Socrety OF GREAT Britarn.—Roya 
Society of Arts, John-street, Adelphi, W.C. Lecture, ** Magneto- 
electric Ignition on Aircraft,” by Mr. A. P. Young. 8 p.m. 

LiverPpooL ENGINEERING Soctety.—Royal Institution, Col- 
quitt-street. Paper, ‘‘ The Michell Thrust Block and Journal 
Bearing,’’ by Mr. J. Hamilton Gibson. 8 p.m. 


TUESDAY, APRIL 10rx. 
INstTITUTE OF MartINE ENGINEERS.—Paper, ‘“ Standardised 
Marine Engines,” by Mr. W. Veysey Lang. 7 p.m. 
WEDNESDAY, APRIL Ylrx. 


INSTITUTE OF AUTOMOBILE ENGINEERS.—Royal Society of 
Arts, John-street, Adelphi, W.C. Paper, “The Use and 
Abuse of Steel in Aircraft Construction,”’ by Lieut.-Col. R. kK 
Bagnall-Wild. 8 p.m. . 
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STANDARDISATION AS APPLIED TO THE 
MACHINERY FOR CARGO BOATS .* 


By D. B. MORISON. 


ALTHOUGH it is imperative that maximum effort, 
individual and collective, should be concentrated on 
winning the war, it will be well if our energies can be so 
directed thet, without in any way prejudicing the main 
issue, they may be helpful towards a solution of the 
stupendous industrial problems ehead of us, and in 
avoiding the dangers of “ too late.” 

In engineering and shipbuilding the period of grace 
will be extended by reason of the general shortage of 
tonnage, but the deluge of world competition will be with 
us ultimately as sure as night follows day, and our success 
or failure will depend entirely on the use we make of the 
time and opportunity between now and then. 

It is futile for Capital to expect that Labour will consent 
to any great reduction in wages. It will be equally 
hopeless for Labour to expect the maintenance of the 
present high rate of wages without concession on its part 
Cherefore let both Capitel and Labour seek whether by 
joint endeavour it will be possible to pay high wages in 
the future and yet maintain our trade. The requisites 
are, first, a candid acknowledgment by Labour of the 
economic law that good general trade is dependent on 
maximum production, and, secondly, Capitel must 
recognise that maximum production entails correspond- 
ingly high pay. Capital and Labour must realise that 
their interests are parallel, not divergent. Assuming 
that this fundamental principle is accepted, then the 
onus of organised preparation falls on the employer, as, 
unless unrestricted effort is well directed, its standard 
of useful efficiency will be so low that ultimate failure is 
inevitable. There can be no industrial success in this 
country of the degree demanded by the obligations 
of our national indebtedness without the full employment 
of labour at the highest standard of useful efficiency. 
Such a standard is only possible with the most perfect 
mechenicel equipment and the most efficient general 
organisation and management on the part of the employer, 
and with unrestricted effort and correspondingly high 
weges on the part of the employed. 

~ Forewarned is forearmed” is only true if there is 
intelligent appreciation and immediate action. On the 
Labour side we have abundant evidence that the Minister 
of Labour and his more progressive associates do appreciate 
to the full the importance of unrestricted effort, but the 
vitel question is, Can they convert the rank and file ? 
That the danger is real and pressing is obvious from the 
fact that even in the stress of this terrible war an increase 
in wages is only too often accompanied by a decrease in 
hours worked. 

On the employers’ side, it has been populerly advanced 
that salvation is to be found by standardisation. The 
manufacture in multiple of an arbitrary design is not 
standardisation, it is merely repetition with the object of 
obteiming greater output. 

To standardise is > 

Accurztely to determine the best—progressively to 
maintain the best—and to produce of that best 
the greatest quentity by means of organised 
specialisation in labour, in methods, and in 
mechinery. 

Progressiveness in standardisetion with regard to 
design depends on how nearly reasonable finality has 
been reached. In the case of @ pin or a pen, for example, 
improvement in design is barely possible. In a machine 
comprising an aggregation of parts, such as a self-binding 
reaper, the desired effect having been obtained, progress 
can only be associated with means for reducing the cost 
of manufacture or increasing the rate of work. The 
economic effect of obtaining the greatest possible power 
from steam by means of an engine is of such vast impor- 
tance that the determining of the best, and the progressive 
maintenance of the best, are factors which also determine 
whether any given type shall continue to exist. Conse- 
quently the initiation of a standardised marine engine 
requires extraordinary care and ability in order that the 
standard shall be unsurpassable in efficiency both thermally 
and mechanically. A single mistake in determining the 
best in a standard engine prejudices for its entire life the 
commercial value of the ship that it drives, whether the 
effect of that mistake be refiected in steam inefficiency 
or mechanical inefficiency. It would seem, therefore, 
to be of paramount importance that the initial decisions 
should be vested in a body of marine engineers who 
are life specialists in the design, the manufacture, and the 
running of cargo boat machinery. In other words, the 
engine must start off as the leader of its type, it must 
maintein this lead, end the leadership must be generally 
acknowledged by cargo boat machinery experts. The 
incorporation in one design of the latest and best practice 
affecting steam efficiency and running costs would 
provide a measure, but the measure itself must be tested 
and adjusted by continuous research, both technical and 
practical, on organised lines, so that it is always “* The 
Stendard.” 

Failing a Government Engineering Bureau for the whole 
country, the Engineering Institutions would appear to 
be the best means to the desired end. An experiment in 
this direction has recently been made by the North-East 
Coast Institution of Engineers and Shipbuilders. The 
members and Council have commenced on very conserva- 
tive lines by preparing 2 guidance specification for triple- 
expansion engines for cargo boats, based on the best 
practice of the various specialised builders on the coast. 
It is proposed to begin on simple lines for this year, but 
an annual revision will be made in order that the specifica- 
tion may be gradually extended and kept thoroughly 
up to date, with a view to securing maximum rate of 
progress in technical advence, and commanding the con- 
fidence and promoting the ultimate interests of all con- 
cerned, viz., of the engine builder, the shipbuilders, and 
the shipowner. Other specifications on similar lines are 
to be prepared for quadruple engines, geared turbines, 
and internal combustion engines. % 

Assuming that in the general problem of stendardisa- 
tion this guidance — of the North-East Coast 


as 


* Read at the Spring Meetings of the Fifty -eighth Session of the 
Institution of NaVal Architects, March 28th, 1917 





Institution represents the best now obtainable, the next 
step is to provide means whereby there shall be progres- 
sive improvement by continuous investigation and 
research, supported by organised and collective practical 
experience. With regard to the latter, it is not sufficient 
that the engine builder gets rid of his goods on the day 
of the trial trip. T hoor should be some system of co- 
operation between the engine builder and shipowner, 
whereby the general results in coal economy and costs 
for repairs over a prolonged period, certainly beyond the 
usual six months’ guarantee, are recorded and rendered 
available. In order to secure the funds for carrying out 
this scheme, it has been suggested that the cargo boat 
engine builders of the North-East Coast should be invited 
to adopt the specifications at a small fee per horse-power. 
As the money so collected would be entirely devoted to 
promoting the progress of the associated industry, it is 
hoped and expected that there will be an enthusiastic 
response. 

In the matter of auxiliaries, the Research Committee 
appointed by the Council of the North-East Coast Insti- 
tution will exhaustively test approved apperatus con- 
nected with a marine installation, and publish in their 

Transactions *’ the results obtained. ‘This will secure 
a reliable means of ascertaining the true performance of 
any apparatus so tested, and as the results will carry the 
hall-mark of the Institution for accuracy, the value of 
the scheme to the industry generally is obvious. In 
the matter of boilers and shafting. complete standardisation 
of marine machinery is blocked, because the Board of 
Trade, Lloyd’s Registry, and the British Corporation 
issue independent rules, which are based on physical facts 
as a constant and individual opinion as a variable. Just 
a very little co-operation and mutual sympathy would 
enable all the existing differences to be adjusted to the 
great advantage of the many industries involved. Manu- 
facturers generally anticipate with confidence that these 
authorities will do their part in promoting national 
progress by working together with this object. 

When Lloyd’s Registry revised their rules some years 
ago, they requested the assistance of a Committee of 
Experts selected by the leading marine engineering 
Institutions. This Committee has been very successful, as 
the various members, 2ll of whom occupy leading positions 
in the several shipyards and engine works, are in such 
direct touch with practice that their experience establishes 
mutual confidence, to the great benefit of all concerned. 
A similar Committee of Experts was appointed by these 
Institutions about the same time, with the object of 
providing a means whereby the meny irritating disputes 
and misunderstandings, which so frequently arose some 
years ego between the Board of Trade and the manu- 
facturers, could be overcome, the collective technical 
experience of the members being available in the event 
of new rules being issued or old rules revised. Each 
member of the Committee was prominently associated 
with a shipbuilding yard or a marine engineering works, 
and all gave their services with enthusiasm, although 
often at great personal inconvenience. In any progres- 
sive country on the face of this earth except our own, 
such a Committee would have been welcomed, and its 
expert capacity officially recognised and utilised to the 
fullest extent for the common good; but the traditional 
antagonism to innovation, no matter how desirable, has 
prevailed. For twenty years this Committee has given 
of its best to the cause of progress. It has never received 
adequate recognition or encouragement from the Depart- 
ment of State it was appointed to assist. It is gratifying 
to record, however, that a serious attempt is now being 
made to devise some mode of procedure for making full 
use of the existence of this Committee in the national 
interests. 

Assuming the various Surveys decide to harmonise 
their rules so that standard design, scantlings, and physical 
properties of material may prevail throughout the range 
of cylindrical boilers as now supplied to cargo boats, 
the economic effect on the manufacture of the material 
and the building of.the boilers would be very pronounced. 
Tt would at once be possible to prepare a series of standard 
designs, with accompanying specifications for plates, 
furnaces, tubes, stays, rivets, &c. The steel manufacturer 
could estimate the probable demand, produce in bulk, 
and give immediate delivery. The boiler builder would 
be freed from the delays arising from the preparation and 
submission of designs, and would simply order from the 
scheduled list—receive the goods exactly when required, 
and proceed with the manufacture with an economic 
continuity hitherto impossible. 

The following are examples of divergence between the 
Surveys :— 

(1) For a single-ended boiler, 15ft. 6in. mean diameter, 
llft. 6in. long, 1801b. working pressure, 
thickness of shell 1*/,., tensile 28} to 32} tons 
per square inch, diameter of rivets 1*/., pitch 
of rivets 9}. 


Working Pressure of Shell. 
Pounds. 
Board of Trade = 183 
Lloyd’s Registry .. 2103 
British Corporation 2044 
(2) For the working pressure 5 for a rig are alan furnace, 
3ft. 10in. inside diameter, 3in. thick :— 


ae 
Board of Trade 18 
Lloyd’s Registry 
British Corporation 


3 
200. 5 
196.5 


An examination of the tables of pressure for these 
furnaces reveals to the curious that for thicknesses below 
9/,,in. the Board of Trade allows a greater working pres- 
sure, the thinner the furnace, than Lloyd’s, and for 
furnaces over °/,,in. thick Lloyd’s allow a greater working 
pressure, the thicker the furnace, than the Board of Trade. 
Arbitrary requirements aiso often involve unnecessary 
cost, as, for example, limitation by the Board of Trade 
nd rivet pitch to 103in. with a tensile of rivets of from 

7 to 32 tons necessitates an increase in shell tensile for 
va boilers, for which abnormal extras have to be paid 
to the steel makers. 

A brilliant example of what can be achieved by well- 
directed collective effort is the standardising of stationary 
boilers in the United States of America by a Committee 
of Experts appointed by the American Institution of 
Mechanical Engineers. In this connection the following 





extract from a speech by the late President of the Board 
of Trade would seem to be appropriate: ‘It will, in 
fact, be apparent to all close observers that a country 
which fails to regulate and foster its industries in the 
national interest’ cannot in the nature of things long 
survive the rivalry of another country where the industries 
are so regulated and fostered.” 

The only detail of the engines proper affected by the 
Surveys is the shafting, and the following is an analysis 
for a set of triple-expansion engines with cylinders 25in., 
4lin., 68in., by 48in. stroke and 180 Ib. boiler pressure :— 


Diameter of Crank and Thrust Shafts. 

Board of Trade 

Lloyd’s : 

British C orporation™ 

Diameter of Tunnel Shajt. 

Board of Trade 

Lioyd’s . . 

British Corporation: 

In determining the diameter of propeller shafts, each 
of the three Surveys adopts a different basis, Lloyd's 
and the British Corporation consider the diameter of the 
propeller—the British Corporation the block coefficient 
of displacement. of the vessel, whilst the Board of Trade 
consider neither. 

Assuming a propeller diameter of 17ft. 6in., and a block 
coeficient of displacement of .78, at four-fifths moulded 
depth diameter of propeller shaft :— 

Board of Trade 
Lioyd’s , 
British © orporation. 

That is to say, a shaft to the Board of Trade require- 
ments would be deemed 22 per cent. too weak by the 
British Corporation and 16 per cent. too weak by Lloyd's. 
In practice the shafting of a cargo boat is practically 
never made to the rules of the Board of Trade, as when the 
machinery is built to the Board of Trade survey it is 
invariably associated with either Lloyd’s or the British 
Corporation. If, therefore, these two Surveys could see 
eye to eye, and bring their shafting rules into line, a great 
advance would be made towards completely standardising 
the reciprocating engines of a cargo boat. 

With the advent of the geared turbine, and its probable 
extended use in the near future, it might reasonably have 
been expected that the various Surveys would at least 
have formulated rules on a common basis. Such, un- 
fortunately, is not the case. Lloyd’s and the British 
Corporation adopt shaft horse-power, the Board of Trade 
indicated. horse-power; Lloyd’s rule giving the larger 
shaft. This state of affairs is perhaps not surprising in 
view of the fact that aloofness has hitherto been a national 
characteristic, Foree of circumstances will compel us 
to modify this attitude, and to recognise that friendly 
co-operation will be the factor which will determine 
whether we sink or swim in the coming great race for 
industrial supremacy. ; 

Broadly speaking, industrial methods in this country 
have been completely revolutionised since the war began, 
because we have been driven to recognise the dominating 
influence of intelligently directed energy as a factor in 
the economics of production, and it is unquestionable 
that the magnificent response to the national demand 
for colossal quantities of war material resulted from the 
cultivation of intelligent effort and concentration of 
organised method. The actual ascertainment of what is 
possible has been accompanied by an industrial awakening 
after a dangerously prolonged sleep, and as a fortunate 
consequence we shall be immeasurably better able to face 
possibly perilous competition than ever before, provided 
we sustain our efforts and profit by our experience. 
Intelligent direction increases the useful efficiency. of 
labour enormously, so that by concentrating on method, 
employing the most suitable equipment obtainable, and 
organising physical effort, such a high rate of production 
can be obtained as to demonstrate without a shadow of 
doubt the certainty of an employer being able to pay high 
wages, but Labour must respond with unrestricted pro- 
duction and enthusiastic co-operation. This does not 
mean great physical effort by Labour, but reasonable and 
continuous effort during a full working day. 

In this connection the war has revealed the high standard 
of useful efficiency attained by women, especially as workers 
of machine tools, and to their lasting credit be it said 
that the steadily progressive production in many munition 
factories is due entirely to the unceasing desire on the 
part of the women always to do their best. To obtain 
all that is commercially possible from standardised pro- 
duction it is necessary to manufacture continuously a 
given article in the best way by the best means at the best 
speed, whereby the efficiency of each factor is unity. The 
greater the number manufactured, the less becomes the 
percentage of attendant expenses. Therefore, in cases 
where the value of the article is considerable, and the 
demand great, the commercial success attainable may be 
phenomenal. Quantity is a controlling factor in all cases, 
so that maximum success in the standardisation of marine 
engines can only be obtained by the co-operation of the 
greatest number of builders. 

Merely as an illustrative example let us consider the 
position on the North-East Coast The various engineers 
who specialise in cargo boat machinery produce collec- 
tively, say, 200 sets of reciprocating engines per annum. 
The following is a rough classification of the parts of the 
main engines only :— 


Main Divisions of Engines. 
I. CYLINDERS.-—Cylinders ae 
Covers . 

Liners 

Pistons .. 

Valves 
Columns 

Guide plates 

Guide bars 


-Bed-plate .. 
heontines and "keeps 
M.B. bolts 


M.B. nuts 


IV. MAIN Foraines.—-Piston-rods ..  .. 
Connecting-rods .. 
Main bolts .. .. 
Cranks .. . 


. VALVE GEAR.—Excentrics .. ry 
Excentric straps and reds nee 
Radius links be 
Drag links 
Reversing haft 


II. COLUMNS. 


Ill. BED-PLATE.- 
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VI. CONDENSER.— Body 200 
Doors “ae 400 

Water head 200 

‘Tube-plates ap 400 

Tubes .. .. 250,000 

Ferrules ais . 500,000 

VII. Pumps.—Air pump .. .. 200 
Circulating pump 200 

Veed pump ve 400 

Bilge pump 400 

Sanitary pum} 200 

Levers, &c. .. 400 

Drag links 800 


Taking the steel forgings und adding the thrust, tunnel, 
and propeller shafts, the approximate total weight would 
be about 14,000 tons. If this amount were concentrated 
at a convenient centre, the steel cast, the ingots forged, and 
the forgings rough turned, and if the works were of such 
size that this demand was only a portion of its output, 
then the cost of production would be so low as to enable 
ihe engine builders to buy cheaper and to sell cheaper. 
The destination of these forgings for machining would 
depend on available facilities and transport, the object 
being @ continuity of operation under the most favourable 
conditions possible. The heavy castings would be pro- 
duced from standard patterns, all prepared in consultation 
with the ironfoundry management, and the design being 
standard, the foundry management could with confidence 
provide the best labour-saving tackle. When delivered 
to the engine works the castings would be dimensioned 
by means of standard apparatus, and machined from 
continuous supply. The tens of thousands of engine 
valves, fittings, and other details would be classified and 
manufactured in bulk in specially equipped departments 
in the best ways, by the best means, and at a cost quite 
unapproachable by present methods. 

In cases where an aggregation of parts is not sufficient 
to secure the benefits of production in bulk, those parts 
should be purchased from manufacturers whose business 
it is to produce such parts. For example, take condenser 
ferrules. A condenser ferrule machine can produce 400 
per hour. Even if the yearly demand were half a million 
the machine would produce them in about 1200 hours, or, 
say, 24 working weeks, thereby being operated at half its 
capacity. Complete stendardised production of ferrules 
and similar details would involve the use of the greatest 
number of automatic machines that could be supervised by 
one skilled operator and one or more unskilled assistants. 
One skilled machine setter and three unskilled assistants 
could probably manage up to 20 automatics. Therefore 
the difference between one machine working helf its time 
with one operator and 20 machines working continuously 
with four operators is an indication of the possible savings 
by organised-manufacture in bulk. : 

Take as another example the large bolts, such as are 
required for main bearings, piston-rods, and connecting- 
rods, and which would aggregate about 10,000 per annum. 
So great a number of practically similar articles would 
admit of the purchase of special turret lathes capable of 
finishing bolts up to 5in. diameter, with provision for 
completing all operations from the first rough cut to the 
final screw-cutting and finishing, and if the number of 
machines were adjusted to maintain their full working 
capacity the cost of production would again be very 
favourable. ‘ 

These few examples indicate the possibilities of stan- 
dardised manufacture as applied to cargo boat engines. 
The system is co-operative, and is the direct antithesis 
in its inception and in its results to the destructive com- 
petition which has been so rampant and ruinous in past 


years. In manufacture, the day of conservative and 
scattered individuel effort is over—it leads to certain 
ruin. Sueeess lies only im concentration by collective 


effort and the pooling of individual interests for the 
common good. 

The industrial problems of the future must be faced, 
and faced quickly—moreover, they must be solved, and 
solved quickly. The onus of responsibility falls primarily 
on Capital, in the provision of standardised organisation, 
direction, and equipment, whereby the best is accurately 
determined and the best is progressively maintained ; 
thereafter Capital and Labour must co-operate in stan- 
dardising rapid production, so that good general trade 
may be promoted by steady employment at high wages 
to the lasting benefit of the industries concerned and the 
general welfare of the entire community. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


Officer jor the Week.— Platoon Commander Watkins. 

Next for Duty.Platoon Commander Hughes-Hallett. 

Special Notice.—Vhe Commandant congratulates the Corps 
on having now received official recognition. He trusts that 
every member will make it convenient to attend at Headquarters 
on Monday, April 2nd, between 6 and 7, for medical examination 
and attestation. 


Monday, April 2nd.—-Teechnical for Platoon No. 9 at Regency- 


street. Squad and Platoon Drill, Platoon No, 10. Signalling 
Class. Recruits’ Drill, 6.30 to 8. Medical Examination, 6. 


Wednesday, April 4th. Instructional Class, 6.15. Platoon 
Drill, Platoon No. 1. 

Thursday, April ith, to Monday, April 9th.—Headquarters 
closed during Easter training at Esher. Special orders will be 
ent to each Volunteer who has sent in his name. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. 

3y order, 
MacLEop YEARSLEY, 


March 31st, 1917. Captain and Adjutant. 








Etecrriciry Suppty.—The President of the Board of Trade 
has appointed a Committee to consider and report what steps 
should be taken, whether by legislation or otherwise, to ensure 
that there shall be an adequate and economical supply of electric 
power for all clas of consumers in the United Kingdom, 
particularly industries which depend upon a cheap supply of 
power for their development. The Committee is constituted 
as follows :—The Right Hon. F. Huth-Jackson (Chairman), 
Mr. H. Booth, Mr. James Devonshire, Mr. G. H. Hume, Mr. John 
Kemp, Mr. H. H. Law, M. Inst. C.E., Mr. C. H. Merz, Sir Charles 
Parsons, K.C.B., Sir John Snell, M. Inst. C.E., Alderman C. F. 
Spencer, Mr. A. J. Walter, K.C., and Mr. James Faleoner, M.P, 
The Secretary of the Committee is Mr. M. J. Collins, to whom all 
communications on work of the Committee should be addressed 
at the Board of Trade, 7, Whitehall-gardens, London, 8.W.1. 








BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
Co lot cv <4. ry 
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STEAM GENERATORS. 


104,084 (6078 of 1916). April 28th, 1916. 
William Herbert Nield, 275, Stockport-road, 
Heath, Stockport, and another. 

According to this invention the fuel is continuously and 
automatically conveyed to the back of the furnace in the upper 
part of the flue, and is dropped on to the furnace grate in a 
wholly or partially coked condition, to be then fed automatically 
hy means of a moving grate. Fuel is fed from a hopper A to a 
tube B running into the flue. By means of the tube C the fuel 
is carried the length of the fire and deposited at the back, con- 
sequently being subjected to the heat of the furnace before 
The extension B is provided with an open- 


BorLer FuRNACES, 
Cheadle 


reaching the grate. 
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ing EF, past which a piston F reciprocates to pick up a charge of 
fuel and force it into the tube C. As a further means of ensuring 
travel of the fuel in the tube, conical plates G may be arranged 
onarod H. The fuel falls from the inner end of the tube C on to 
a grate K, which is adapted to feed the fuel back again in the 
reverse direction towards the front end of the furnace. The 
grate K may be a chain grate, or may consist of reciprocating 
bars, in which case it is preferred to have stepped bars, the steps 
of which preferably increase in length towards the front of the 
boiler. As, therefore, the bar moves under the firebridge M fuel 
will be moved from one step on to the next step, and so on. 
February 22nd, 1917. 


TURBINE MACHINERY. 


104,208 (2714 of 1916). February 23rd, 1916.—Bucker 
WHEELS FOR STEAM TURBINES, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London (a communi- 
cation from the General Electric Company, Schenectady, 
U.S.A.). 

According to this invention the rim of the web member B of 
the bucket wheel is provided with circumferential channels C 
on each side forming intervening ridges. ‘The base of each 
bucket is channelled, and the side walls have undercut slots, 
which, when the bucket is slipped over the rim of the wheel, 
receive the ridges on the web. In order to provide substantially 
equal stresses when the bucket wheel is in operation at all points 


N°104.208. 











in the rim and bucket bases, the rim tapers towards the peri- 
phery, and the side walls of the bucket bases taper in the oppo- 
site direction, ‘The web is formed with integral locking rings 
on each side, which engage the extremities of the two portions 
of the bucket bases, and prevent them from spreading under the 
influence of stresses. Figs. 1, 2 and 3 represent sectional views 
of a bucket wheel, according to this invention, drawn to different 
seales.— February 23rd, 1917. 


TRANSFORMERS. 


104,020 (2347 of 1916). February 16th, 1916.—On, Coorren 
TRANSFORMERS, Arthur Francis Berry, 27, Woodville-road, 
Ealing, Middlesex. ; 

In oil cooled transformers the object of this invention is to 
provide a cover which can move with the contraction and expan- 
sion of the oil, thus preventing the atmosphere and the oil 
coming in contact with each other. Figs. 1 and 2 show two 
methods of carrying out the inventor’s object. In Fig. | A is 
the transformer casing containing the oil, and B is a float forming 
a buoyant cover. The float has a flat upper surface, and is 
provided with an upturned outer flange C, and with upwardly 





extending flanges D surrounding apertures to permit the primary 
and secondary terminal conductors E to pass through. 

flanged ring G is detachably connected in an air-tight manner 
to the inner side of the casing, so that it depends over the outer 
flange C of the float. The flanged apertures are covered by 
caps H upon the terminal rods E secured thereto. In each case 
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the float contains a layer of oil I for sealing the passages bet ween 
the upwardly flanged portions of the float and the casing and 
terminal rods. This layer of oil is out of contact with the oil 
M in the casing. so that in each case contact between the external 
atmosphere and the oil in the casing, including that between the 
casing and the float, is prevented.—February 16th, 1917. 


AERONAUTICS. 


104,125 (13,143 of 1916). September 15th, 1916.—LanpDING 
GEAR FOR AEROPLANES, Frederick Henry Royce, Osmaston- 
road, Derby, and others. 

This is a new method of mounting the landing wheels on the 
chassis of aeroplanes, so as to give lateral and fore-and-ait 
rigidity while permitting vertical movement of the wheel mount- 
ing relative to the frame for absorbing landing shocks. The 
trunnion post C and the fork A, which form a rigid structure, 
swivel in the bearings formed by the rings or straps P which 
encircle the post. The centre of the landing wheel is a certain 
distance from the centre line of the trunnion post, in order to 
provide the necessary castor action. Attached to the post C 


N°t04 125 
ak. 
Se are 





pes Fsbo 5 
MT SU WT 
P +C x “a « 
* zt 

A 
E AK 
Le 


are four radius rods X, Y and W, Z, each one of an adjacent pair 
being disposed at right angles to its neighbour. ‘Their inner 
ends are connected to the aircraft frame F by means of ball-and- 
socket joints S mounted upon the struts T, which are braced to 
the frame by means of the stays U. The outer ends of each pair 
are jointed by a bracket K, to which the radius rods are fixed. 
Each bracket is made in two halves, to which the radius rods 
are attached, the two halves being rigidly fastened together. 
These brackets are hinged to the trunnion post bearing rings 
the upper about the axis D, and the lower about the axis FE, the 
said axes being approximately parallel to the straight lines 
joining the centres of the joints 8 at the inner ends of each said 
pair of radius rods.— February 22nd, 1917. 


LIGHTING AND HEATING. 


104,039 (3336 of 1916). ° March 6th, 1916.—INCANDESCENT 
Evecrric Lamps, John Thomas Corneille, 45, Templar’s- 
avenue, Golders Green, Londo n, N.W 

This invention is for an incandescent lamp in which the 
filament support is resiliently connected to the lamp foot, or to 
the lamp foot and apex, and provides a method of minimising 
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the effect. of lateral jars by resiliently connecting the support to 
the sides of the lamp. A is a filament supporting rod which is 
connected to the apex and foot of the lamp by springs B C in a 
manner previously proposed. The upper end of the rod A is 
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tapered, as shown at D, and provided with a shoulder E. A 
collar F fits around the lower part of the tapered end D and lies 
against the shoulder E. This collar is furnished with a number 
of holes G. Springs are connected to the collar by means of 
these holes, the opposite ends of such springs being connected 
to the sides of the lamp bulb by engagement with hooks I which 
are secured thereto. Alternatively these hooks may be dis- 
pensed with, and the ends of the springs connected directly to 
the bulb.— February 22nd, 1917. 


TRANSMISSION OF POWER. 


101,796 (14,276 of 1916). October 7th, 1916.—Execrric 
Crrcurr INTERRUPTERS, British Westinghouse Electric 
and Manufacturing Company, Limited, 2, Norfolk-street, 
Strand, London, and another. 

This circuit interrupter comprises a frame A, stationary 
switch members B and C, and operating mechanism D for 
actuating a movable bridging member E, upon which is mounted 
relatively movable main contact members F and G and auxiliary 
contact members H and J. The stationary switch members 
comprise a tubular conducting member K, an insulator L 
surrounding the same, and a conical restraining member M. 
The tubular member is flattened over a portion N of its length 
near one end to constitute a terminal member O, and the other 
end is expanded to constitute a stationary contact member P. 
The expanded portion is slitted to ensure greater resiliency, to 
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permit of accurate alignment with respect to the movable 
contact members, and to provide ducts for the passage of the 
insulating fluid. The member M is disposed around the tubular 
member K for the purpose of limiting the expansion of the 
stationary contact P. A bracket Q is attached to the restrain- 
ing member M, and an auxiliary contact member U is movably 
mounted thereon. The member U is biased toward its lower- 
most position by a spring. An elongated opening R is provided 
in the flattened portion of the tube K, and, after the insulator L 
is placed around the tube, a bolt, having a block disposed around 
each end thereof, is inserted. . The blocks S are so bevelled at the 
upper edges that when they are drawn together by the turning 
of a nut T, the tube is raised within the insulator and secured in 
position.—Februay 22nd, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


104,268 (6792 of 1916). May 12th, 1916.—Forcinc CRANK 
Suarrs, Harry Brearley and William H. Ayres, Brown 
Bayley’s Steel Works, Limited, Sheffield. 

This invention relates to the forging of crank shafts, especially 
those for aeroplane and motor car engines, without twisting the 
metal to set the webs at the required angles. Figs. 1 and 2 are 
the tools for forging the fluted bar, Figs. 3 and 4 the tools 
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for forging the webs or throws, Figs. 5 and 6 are similar 
to Figs. 3 and 4, showing a removable tool for forging the end 
shafts. Figs. 7 and 8 a crank forging, and Fig. 9 the original bar. 
In making a crank shaft for a six-cylinder engine, a fluted bar is 
first forged, evhich, in transverse section, presents the appearance 





of three arms at an angle of 120 deg. to one another. In this 
operation a round bar is first worked between a pair of dies, one 
of which forms the flutes, the other gauging the length of the 
opposite arm, From this tool the bar is transferred to a second 
pair of dies, in which it‘is forged to bring it approximately to the 
desired section. These two pairs of dies are carried in one pair 
of tools. The distances between the webs of the crank shaft are 
forged out from the arms of the fluted bar in a pair of tools 
carrying two pairs of dies, One pair of these dies consists of a 
box arrangement true to the fluted bar. Of the other pair of 
dies the lower one is recessed to correspond with the fluted sides 
of the bar, and the top one is in the form of a plain face trans- 
verse to the bottom recess. The fluted bar is placed in this 
recess beneath the plain face, and the distance between the outer 
webs of the crank shaft is marked off and set out on one of the 
arms by loose *‘ V ’’-tools, and is then forged out by the trans- 
verse plain face of the top tool. The bar is then transferred to 
the box part of the tool to be hammered into shape again, and so 
alternately worked between the two pairs of dies until the gap 
between the outer webs is completely forged. The distance 
between the inner pair of webs is next marked off and forged out 
of another arm of the fluted bar in a similar manner. After 
these two recesses have thus been formed the forging of the 
crank shaft is continued by removing the ends of all the arms 
on the outer sides of the webs.— March Ist, 1917. 


MISCELLANEOUS. 


104,105 (8818 of 1916). June 22nd, 1916.—ApraratTus FOR 
TENSIONING Wires, Basil Howard Hardy, 3, Burton-grove, 
Dewsbury-road, Leeds, and another. 

This is a tensioning device for wires, cables, &c., in which that 
side of the lever E adjacent to the wire B in the position for 
straining, is furnished with an abutment I adapted to engage 
the wire, while the tensioning lever is provided with a projection 
G, past which a ferrule F, embracing both the wire and the 
lever, may be moved so that it may engage the projection and 
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hold the device firmly in position. Referring to the illustration 
it will be seen that all that is necessary to tension the wire is to 

s the free end D of the lever member through the loop upon 
that part of the wire to which the device is not pivoted, and bend 
the device back upon the wire to which it is pivoted, whereupon 
a toggle-like action occurs which serves to strain or tension the 
wire and the ferrule maintains it in such tensioned condition.— 
February 22nd, 1917. 


104,191 (936 of 1916). January 20th, 1916.—Gyro-Compassss, 
James Blacklock Henderson, Royal Naval College, Green- 
wich. 

This invention is for an improved method of suspension for 
the sensitive element of a gyro-compass, comprising a means of 
giving torsional stability to the sensitive element about the 
vertical axis, and another means giving torsional instability to 
the sensitive element about the vertical axis, together with 
means for adjustment. The illustration shows a section of a 
gyro-compass having a trifilar suspension for the compass. The 
ring A which forms the support for the compass is hung in the 
binnacle on the gimbal rings on the trunnions B. The ring 
carries the circular plate C on the ball bearing D. This 
plate, which forms the base of the ‘“ following” element, is 
rotated round the vertical central axis by the small motor E, the 
pinion F on the motor spindle gearing into a circular rack on the 
periphery of the plate C. This plate also carries the frame G, 
which keeps the sensitive element H from swinging pendularly 
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relatively to the plate C. The plate C also carries the suspension 
frame J from which the sensitive element is hung. The suspen- 
sion consists of a central wire or wires K and a crossed bifilar L 
and M, the elements L and M having spiral springs incorporated 
in their lengths. The bifilar suspension elements L and M are 
attached at their upper ends to a torsion head N mounted in the 
suspension frame J. By turning the torsion head N all three 
filars can be twisted to adjust the equilibrium position of the 
suspension system, and by turning the small nut on the rod O 
the central filar can be raised or lowered to vary the proportion 
of weight carried by the central filar, thereby altering the sensi- 
tiveness of the compass.—February 20th, 1917. 


104,237 (3675 of 1916).—Reteas—E VaLvEs ror HyDRAULIc 
AccumvULatTors, Eugene Schneider, 42, Rue d’Anjou, Paris. 

The object of this invention is to apply the Venturi principle 
to the cut-off valves of hydraulic accumulators, in order to effect 
the automatic control of such valves. In the illustration A is 
the pipe from the accumulator, B is a part operated by the 
accumulator ram, C is a pipe connected to the hydraulic main 
and D is a box in which the closing valve operates. I is the 
Venturi tube with connections L, M, to both sides of the piston 
P. When the hydraulic main is not supplying any fluid the 
pressure is the same as in the accumulator, in the pipe A, and 
in the pipes L and M, and consequently also upon the two faces 
of the piston P. The spring R keeps the piston and the slide at 
the upper end of their stroke with a force that is determined by 
the friction of the stuffing-boxes, and the excess force necessary 
to prevent the slide from descending before the speed of the 
accumulator has reached a predetermined value. In operation, 








when the lator is d ling, the water flows through the 
wide end and the narrow end of the tube I with velocities pro. 
portionate to the sections of the tube at these points. These 
differences of velocity produce different pressures in the chambers 
J and K, which are proportionate to the differences between the 
squares of the speeds of flow. The two faces of the piston P are 
subjected respectively to the pressures existing in the chambers 
J and K. When the speed of descent of the accumulator has 
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reached the predetermined value, the actuating force of the 
piston P overcomes the resisting force, the force of the spring R, 
plus the friction of the stuffing-boxes, and the weight of the 
parts. Then the movable parts descend, and the slide F throttles 
the ports G, until the speed of descent of the accumulator 
corresponds to the available section of flow due to the throttling. 
When the accumulator stops, or when its speed diminishes, the 
spring R regains the upper hand and it raises the slide F, which 
thus opens again the ports G.— March Ist, 1917. 





THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war— 
and has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5; Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of siz of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 16,607/11. Steam engines; cylinders, heating. In 
engines using superheated steam in which the supply is passed 
through the cylinder covers, the throttle valve is arranged 
between the cylinder covers and the valve chest to enable full 
pressure steam to have continual access to the covers. Kiessel- 
bach, C., Germany. 

No. 16,617/11. Ammunition; projectile fuses. Relates to 
percussion fuses provided with two or more firing pins pointing 
in different directions, so that the shell may be exploded what- 
ever be its position at the moment of impact, and consists in 
connecting the percussion caps together, and holding them at 
safe until discharge. Rheinische Metallwaaren und Maschinen- 
fabrik, Germany. Dated September 16th, 1910. 

No. 16,690/11.—Ordnance ; sights. Relates to field gun sights 
of the kind in which the sight-carrier is rotated, for elevation 
upon a “trunnion,” which is itself rotatable about an axis 
parallel at all elevations to the gun’s axis, to correct for unlevel 
wheel base. The invention consists in enclosing both axes in a 
dust-tight casing. Krupp Akt.-Ges., F., Germany. Dated 
October 13th, 1910. 

No. 16,781/11.—Refuse consuming furnaces. The finer 
particles of refuse in a shaft furnace are separated out from the 
cdarsef by a blast of air supplied through the perforated hearth 
plate, and are delivered to an adjacent combustion chamber by 
a blast of air from a nozzle directed across the top of the furnace 
Uhde, O., Germany. 

No. 17,053/11,—Electrie switches. In an interrupter for the 
primary circuit of electro-magnetic ignition apparatus, two 
platinum contacts are pressed towards each other by a bent 
spring, which is fixed to the armature spindle by means of a 
bridge piece, and rotates with the spindle and the contacts, an 
abutment disc acting on the spring being prevented from rotating 
by two pins, but axially movable with the armature by means of 
a collar, so that the length of the interruption is not affected by 
looseness of the armature spindle. Heyer, W., Germany. 
Dated July 25th, 1910. 

No. 17,285/11.—Dividing dough. Relates to a rotary dough- 
divider, in which dough fed by a worm into one of a series of 
cylinders moves back a piston and sets into operation mechanism 
for rotating the divider to bring another cylinder into filling 
position, and also mechanism for ejecting the measured dough 
from the previously filled cylinder. Kuhtz, F., 
Dated July 29th, 1910. 

No. 17,304/11.—Pneumatically operated fastenings. The 
door of the high-tension chamber of an electrically propelled 
vehicle is secured by a bolt of a piston of a pneumatic cylinder, 
which is connected with the pressure actuating means of the 
current collector, so that the door cannot be opened while the 
collector is in contact with the wire. Allgemeine Elektricitats- 
Ges., Berlin. Dated August 13th, 1910. 

No. 17,352/11.—Printing machines ; rotary machines ; gripper 
mechanism. A multi-colour rotary machine of the kind in which 
the sheets are carried by a gripper cylinder excentric to the 
impression cylinder, the gripper cylinder being fitted with one 
more set of grippers than the number of printing surfaces, and 
being arranged to revolve on fixed circular projections which 
surround excentrically the shaft of the impression cylinder, is 
constructed with a ring secured in the central plane of the gripper 
cylinder to form a bearing strip against which the sheets are 
pressed by blanks or the like, so that the sheets are guided 
correctly through the machine. Koenig and Bauer Maschinen- 
fabrik Kloster Oberzell Ges., Bavaria. Dated August 4th, 1910, 
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CHEMICAL PLANT. 


3 2 [Ihe Ministry of Munitions 


HAS FOR DISPOSAL 
CHEMICAL PLANT, 
consisting 0} 


se 5 pativon 2 Sowers, Receivers, Basins, &. 
For further Cee eri oply— 
ST. a NOE MUNITIONS, 
Sales /29, 
Storey "s-gate, 


fi Westminster, 8.W. 1. 


PATENTS AND DESIGNS Acme 1907-1914. 
DRYING KILNS 


[he Proprietors of British Letters | 


Patents Nos. 16,262 of 1912 and 9489 a) an are ce peared 
to SELL the PATENTS or to LICEN u- 
facturers to work under them. These s Macuies describe 
various improvements in the construction of vertical kilns for 
drying grain and like material whereby a most efficient 
mixture of anes wet grain and hot is obtain 
Address : BOULT, WADE and ‘'KNNANT, 
111 and 112, Hatton en, 
_4 London, E.C. 1. 





IN THE MATTER OF THE TRADING WITH THE 
ENEM CT, 1916, 


Y AMENDMENT A 
he Public Trustee Invites 


= eroet unk she PURCHASE of the whtle or any 


yart of 119,660 si of £5 each, fully paid, in SIEMEN 
WT HERS a “COMPANY, Limited, seer in him -* 
Custodian by an Order made by the f Trade in 


pursuance of Section 4 of the Trading nite “the Enemy 
Amendment Act, 1916, and dated 9th August, 1916, 

The issued capital of the company consists of 120,000 shares 
of £5 each fully paid. 

The purchasers, who must be British born subjects, will be 
required to make a sworn declaration as to nationality and 
freedom from foreign control, on a form to be obtained from 
the offices of the Public Trustee. 

The purchasers will also be required to satisfy the Public 
Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A report upon the company's operations and affairs has been 
repared by the company in conjunction with the company’s 
Mesere Price, Waterhouse and Co.) and with Messrs. 
and Co. Copies of this report can be 
as hereinafter mestioned. together with 
copies of cony ny ’s accounts up to the 3ist December, 1915, 
on written application to the Public Trustee, Kingsway, W. 

All applicants will be required to satisfy the Public Trustee 
asto any matter which he may think fit to investigate before 
copies of such Bapors or accounts will be supp! i 

Intending tenderers who desire to inspect the property of 
the company should apply to the Public Trustee 
al rthority to do so. 

Tenders must be yo gene sealed, to a Public Trustee. 
Kingsway. on ore Thursday, the 14th June, 1917 
(NOT APRIL dxp, AS PREVIOUSLY ADVERTISED), at 
12 a noon, and marked on the envelope “ Tender, Siemens 


Shu 
The ‘Public Trustee does not bind himself to accept any 
as Jer, and reserves to h mself all rights in connection there- 


Pp 
auditors ( 
Turquand, You 
obtained, subje 


" rms of Tender can be obtained from the Public Trustee. 
Dated this 8th day f cig 1 
STEWART, 


‘Public Trustee, 
Crstodian for Pneland and Wales. 
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[Ihe University of Liverpool.— 
SESSION 1916.17 LENT TERM BEGINS ON 
Sh JANUARY. 


FACULTY OF ENGINEERING. 
Deax—J. WEMYSS ANDERSON, M.Enve. M Insr. C.F. 
Proressorns ano Lecrcners, 

Harrison Professor—W. H. 
} Wivsimes, MEag, iL 
| Inst.C.E., M.I. Mech. E., 

M.LE.E. 

Lecturer in Strength of 
Materials, W. Masox, D.Sc, 
Assoc. M. Inst. C. i. 

David Jardine Professor.— 
E. Manrcuasr, D.Sc, 








ENGINEERING 


EL he + ata AL ENGIN- 
FER ce -( MIRE 

Lecturer in Municipal 
Kiectrical Engineering.— 
Associate Professor A. 
Bromiey Boum) M.Eng, 

Protea C.E., a EE. 

, pVOIWRERIN { Professor 8. ’. Perrort, 
CIVIL ENGINEERING 4 ‘AL. M-Inst. CE. 

Leet turer in Railway En- 
gineering ye ka Pro- 
fessor J. F. Asrrxau, 
ey Mintck. M.I. 


a Cc 

Lecturer in Municipal En- 
gineering—Associate Pro- 
fessor J. A. Bropvix, M. woe. 
M. Inst.C.E., M.I. Mech. E. 

Lecturer in Dock and 
Harbour Engineering— 
Associate Professor A. G. 
Lysrer, M. one P.Inst.C.E. 

‘Lecturer Engineering 
Geology.- J iene Espen, 
D.S8c., F.G.8. 


Lecturer in Deck and 


Harbour Cees 
T. R. Wirrox, M.A., Assoc. 
M. Inst. 
( Aleiander Elder Professor— 
AY Dv a ofessor BELL, 
NAVAL ARCHITECTURE 1 M.kng, RCN.C, ret. 
M.Inst.N.A 


Professors and Lecturers in 
Naval . Architecture and 
Engineering. 

Wemyss Anper- 


MARINE ENGINEERING. . 


*21GN : y Lecturer—J. 
DESIGN ANwu DRAWING 
AND REFRIGERATION ..; 30%; M-Eng., M. Inst. CE., 
MATHEMATICS Professor F. 8. Canzy, M.A. 
Jones Professor— 


ITY: f Lyon 
PITYSICS ne R Seton n, M.A. = 
. > , (Grant fessor—E. C. C. 
CHEMISTRY Baty, M.Sc. F.R.S., F.L.C. 
The Special Matriculation Examination, or the Entrance 
Examination, must be passed to secure admission to courses 
of instruction in the Facuity. 
The Prospectns of the faculty may be obtained on applica- 


tion to the undersigned. 
EDWARD CAREY 
Registrar. 





River Welland Drainage Outfall 
TRUST. 


SUPERINTENDENT of 





he Trustees 
WORKS imme 

Commencing salary £140 with house rent free. 

Candidates for the office should seud full particulars of 
qualifications, together with copies of three recent testimonials 

the undersigned, not later than Saturday, the 14th .-nst, 

CALTHROP and LEOPOLD HARVEY 
Clerks, 
46 





Spalding, 2nd April, 1917. 
—-— oe 


° . . ° 1 
(Vity of Birmingham Gas Depart- 
MENT. 

WINDSOR-STREET WORKS. 
ENGINES, &c., FOR SALE. 

One 50 H.P. National GAS ENGINE, ia good working 

condition, 

Bnd % H.P. Grice GAS ENGINE, in good working con- 
dition. 

One 23 H.P, Tanase. GAS ENGINE, in fair condition. 

Une 16 oF Crossley GAS ENGINE; will r.quire new 
water-jacket. 

One HORIZONTAL NON-CONDENSING ROBEY EN- 
GINE, with 12sin. dia cylinder by 24in. stroke, 9ft. dia. fly- 
wheel. Good working condition. 

One Two-wheel Coupled SADDLE-TANK LOCOMOTIVE 
(rebuilt in 1902 by Messrs. Hawthorn, Leslie and Uoy.. Ltd.) ; 
outside cylinders 12in. dia. by 19im. stroke, wheels 3ft. dia.. 
wheel base 6ft. 44in , gauge 4ft. ‘Bdin., copper, r box. 

One set Treble-barrel DEEP-WELL PUMPS : 8in. internal 
dia. barrels by 24in. stroke, gun-metal liners, buckets, rings, 
and valves, with abeut 28ft. of 6in. dia. suction pipes, with 
foot-valve and strainer, and about 30ft. of 6in. dia. delivery 
pipes, &c. All top gearing for same. Supplied by Messrs. 
I lercy and Co th good working condition. 

THE WHO K OF THIS PLANT CAN BE SEEN 
THE ABOVE WORKS ANY TIME BE!WEEN iL 
HOURS OF 9 a.m. and 5 p.m. 





anted, Assistant to Works 


MANAGER in a Controlled Firm on urgent War 
Work; should be energetic and possess initiative, and a 
thorough workshop knowledge in mechanical Grepeeeian 
No man already employed on Government work will be e 
pply your nearest aber Exchange, menteeming 
“ « The Engineer” and nuinber 58 a 





Wanted at Once, F irst- class 
JIG and TOOL DESIGNERS, also PLANT and 
HTSMEN, by large 


MACHINE TOOL LAY-OUT DRAUG 
Engineering Firm (Manchester district). homes alread: 
Government work need not apply. — pPlications shoul be 
made to the nearest Employment Exchange, mentioning 
“the Engineer” ‘and No A 434 





Wanted, Fleectiical Engineer for 
Steel Works. Must have had first-class technical 
training and accustomed to D.C. and H. and L.T.A.C,, with 
g xd mechanical ability. Also experience of repairs to plant. 
‘ower-house work not essential. Age not over 45 Good 
salary to right man.—Address, giving full particulars to 49, 
« The Engineer” Office, | Wa 








anted, Engineer or Toolfitter, 

to take Charge ae small Machine Shop (about 20 

hands) in controlled wor' At present making aeroplane 

parts on two Gridley and at Chicago automatics and milling 

machines. Also shell machining. Gvod wages paid to suitable 

man. No person already employed upon Government work 

will be engaged.—Applicants must apply to_ their bearest 

Employmeut Exchange, mentioning “‘The Engineer” and 
number 38. Ba 


Wanted, First-class Engineer 


who has a good general practical knowledge, with 
some experience of electricity. ‘The work he would be required 
to undertake would be the laying out of an estate of about 
400 acres as an ideal manufacturing site. The first works to be 
erected on thé estate will include a factory for making concrete 
or artifical stot.e, a low temperature coal carbonisat. ion plant, 

ond an electrical power piant.—Address, 67, ** the Engin “ye 

Office 


\s - . 
Wanted, Rate Fixer for Premium 
Bonus System for light and medium engineering 
machine work. Man with experience and practical knowledge. 
Modern works in Yorkshire. No person already employed 
upon Government work will be engaged.—Applicants must 
apply to their nearest Employment Exchange, mentioning 
* “ah he Engineer” and number 76. 76a 


W orks Manager Wanted at 

once for controlled cagineering works in Yorkshire, 
well versed in modern manufacturiug methods. Permanency 
to good man. No person already on Government work will be 


eng. uged.— -Apply to nearest Employment Exchange, mention- 
ing ** The Engmeer” and number 89. 89 a 


Vacaney Occurring on the 


pusrerne Stat: of a leading Boiler insurance Societ; 
APPLICATIONS are invited from Gentleman holding First. 
class Board of Trade Certificates, competent to undertake the 
duties attaching to the Inspection of Steam Boilers, Engines, 
and all Power Iustallations. Commencing salary £l5uv per 
annum State age and <1) teen oe of experience.— 
Address, 62, ** The Engineer” O 62a 


(jold Storage.— Wanted Imme- 
DIATELY, capable MAN, ineligible for Army, 


to 
Se imatn ft. Knock Ammon a Ar Circulation Plant. 
lifications and ref —JOHN WRAGG as ed 


Sta 
Ltd. ® sheffield. 























K2g gineer Nupartitendond 
4 WANTED for NIGHT SulFT of Controlled Firm, 
employing about 50 hands, mostly on lathe work. No one at 
present on Government work will be engaged. —Applicants 
must apply to their nearest Employment Exchange, mention- 
ing * SS ‘Engineer ” and No. Asl( 106. 67 a 





(.entleman, to fill Important 


POSITION in connection with the Management of a 
large Manufacturing Company. Familiar with practical 
commercial problems and having experience of works methods, 
Capable of controlling estimating s and selling staffs and of 
undertaking ial ty.—Replhies should state 
experience and fp roximately) aan reg .rding salary, and 
shoud be addre to ALPHA, c.o. Sir Win. B Peat a t voi : 
11, svonmnonga-laci, E.C. 


Lage Midland Firm will Re 


QUIRE, at termination of War, SERVICES of expert 
DESIGNER of HEAVY OIL MOTORS for Small Marine 
Engine Sets.—Particulars of experience and sa‘ary required to 
be sent to 37, we *The Engineer " Office. 37a 


N anager and Engineer Wanted 
pt for W forks 13 miles from Paddin mn (G. W.R. main line), 
employing at present about 20 hands; 7 o’clock man. Must be 
thoroughiy ee seg and able toadapt the existing conditions 
to output of work (Class A) of a varied nature. Ineligible. If 
already employed on Government work, application only 
considered by consent of present employer. _Send full particu- 
lars, remuneration expected, &c.,. to Box 931, c.o. Samson 
Clark’s, 58, ¢ reat Portiand-street, W. 54a 


Manager Wanted by a Small 


Firm of. Engineers and, Ironfouuders in South- aaa 
Laucashire. Must able ti i 
preferably with knowledge of peeing peciality: mts > ms My 39, 
* Tne Engineer” Office. SG a 


Marine Salvage Company in the 

South of England has VACA‘ CY for an experienced 
MANAGER, who must hold, or have neld, similar a 
Must be experienced in the raising of submerged vessels and 
conversant With latest appliances and methods for deep-water 
work. Good business men with first-class experience and 
references only n apply. Successful applicant ei have 
option of holding interest in the Company should he des as _ 
Address age, salving experience, references, &c., to 88, ** The 
Enginecr” Office. 88 a 


Production Manager Wanted for | ¢ 
works with a turnover of 000 a year. Applicant 
must be an expert organiser, have had a meonhationt training, 
have a_ thorough knowledge of purchasing possess 

methodical methods of dealing with all data—-W: rite appli- 
cations with ful particulars, copies of references, or addresses 
where they can be obtained direct, age and salary required, to 
THE AUSTIN MOTOR CO., Ltd., Northfield, Birminghain. 


























Rew uired, Engineer as Estimator 
RATE FIXER or Engineering works. Good salary 
to experienced man with machine shop practice. No person 
already on Government work will be engaged.—State full 
qualifications, age and salary pocuired. to the nearest Employ- 





ment Exchange, quoting he Engineer ” and a 
A 





hea quired, Engineer as Estimator 
ve RATE VIXERS for Engineering works in London 
ood salary to experienced man with machine sho) 
ce State full qualifications, age and salary requi 
Applicants must reside within radius of 10 miles ‘and not be 
- pers on Government work.—Address, 97, * he En Ges 
A 


Re uired, Manager for Steel 


undry in ’ south of England. Must have good know- 
ledge of Chastatey and be thoroughly conversant with — 
patie — ice. Liberal salary to first-class man.—Wri 
A. J. Wilson and Co., Ltd., 154, Clerkenwell. 
ae: London, F.C 2. 55 a 


ir B. Samuelson and Co., Ltd, 








Machine Shop Charge Hand 


REQUIRED in works S.W. London, engaged on 
iscverentant contracts, fully accustomed to latest er e “ae 
accurate work on lathes, milling machines, jig work. &€.. 
motor car and vith fal engine parts. Only fully scanshont 
men need apply, with full particulars, es. &c. No person 
resident more than 10 miles away or already employed on 
Government work will be engaged.—Address, P464. “ The 
Engineer ’ Office f P464 4 


(Jost Clerk, with Experience in 


Woodworking aa Enginecring Shops given preference ; 
must have wide experience of premium or ote systems of 
working. Non-eligible for military duties. No one living 
— than 10 miles away or already engaged on Government 
work need apply. .—State age, experience, salary required, to 
LANG PROPELLER, Ltd., Weybridge, Surrey. cor 








REQUIRE the SERVICES of a_ well-ed 
ASSISTANT MANAGER at their Blast Furnaces. He must 
have good experience in the working of furnaces and 
management of men.—Apply by letter, stating age and 
experience, Newport Ironworks, Middlesbrough. 60 4 


Cnt —A Metallurgical and 


GENERAL CHEMIST for Gas and Oil Engine Works, 
whose principal work would be in connection with cast iron 
ani brass found: State age, experience, salary, and refer- 
ences.—Address, 92, ‘‘ The ences.— Address, 32, — The Engineer — Of Office. 92 a 


VV anted. Wanted. an Electrical Draughts- 


MAN thoroughly experienced in Dynamo and Motor 
design, over military age, or ineligible. ‘State experience 
and salary required, and when available.  Londou, W.C. 
district. “No person resident more than 10 miles away or 
employed on Government work entertained unless permission 
to leave available—Apply, Box Caxton Advertising 
Agency, 17, Surrey-street, London, W.C.2. 72 4 











TN , . 
[yxpert Costing and Progress 
CLERK.—WANTED by controlled establishment in 
South Yorkshire, expert COSTING and PROGRESS CLERK, 
with thorough practical a aeoOnee of Machining. Permanent 
position to suitable man. ee already employed on 
Government work will be ame thout sanction of present 
employer. Stateage, experience, and salary required.—Apply 
to nearest aes ment Exchange, quoting “ The Engineer ” 
nd num ber 84 844 4 


agi ineer, Age 42, Life Experi- 


CE, frst class "references, would ACCEPT sSITUA- 
TION as MANA or FOREMAN in works of natienal 
importance. fw men P451, “ The Engineer” Office. P451 » 


(45), M L.Mech E. and 


Pngincer 
M.LE.E, 1st class Board of Trade Certificate, shortly 














W anted, Draughtsmen for Jig, 
Tool, and Cena Design Work on Aeroplane Engines 
— —e a Motor Car or high-class Small Sagmnpering vork 
No person already on Government work will; 

aaieae: =r your pearest, tr abit Exchange, 


anted f or Iron and S:eel 

orks in Lincolnshire, several first-class 
DRAUGHTSMEN, apne in the lay-ou tand design of 
Steel Works Plant, Rolling Milis, Hydraulic Machinery, and 
general all-round work. No one already on Government work 








need apply. requtred, stating age, experience, when at liberty, 
and salary ~— to your — grins ment Exchange, 
and No 





Experienced i in motor, refrigerating. tocomotire, 

marine, brewing, and factery engineering. Used to handlin 

male and female labour. Strict disciplinarian.—Address, P43 
The Engineer” Office. P437 B 


Pees and Well-known 
agineer, shortle visiting Russian industrial centres on 
business trip, DESIRE3 to HNTER into lpr ethane oo tr 
with responsible FIRMS requiring Reports on possibility 
tpg usiness in that country.— Write, in first pave al 
P4468 wn 


P468, “'The Engineer ” Office. 
Yentleman, Age 39, Sounds 


practical knowledge in Tmechanical and electrical engi- 

12 years teacher in technical college ; would accept 

—Address, F “ey 
463 








neerin 
aye bf SETION ++ good salary essential 
” Offi 





Wanted Immediately, Experi- 


ENCED DRAUGHTSMAN, one with me of 
steel res construciion and steel works machinery pre- 
ferred.—Address, with full pirticulars of experience and 
salary required, to 74, ** The Engineer” O 4A 


bey ghtsman Wanted, Accus- 


TOMED t> Rolling Mill Work and Gaamrat Engineering. 
pO already on Government work will be engaged.— 
Apply your nearest Aa es ope Exchange, quoting “The 

Engineer” and No. A 835 a 


PDraughtsman Wanted for|- 
Machine Tools, also DRAUSHTSMAN for Jigs and 
Tools in large Munitions Factory (Birmingham district). Only 
experienced first-cla:s mea and’ those not already on Govern- 
ment work need apply. Bonus paid monthly.—State full 
articulars, age, salary Tequired to your nearest Employment 
Pactiange. quoting “ ‘he Engineer” and No. A3079. P475 » 


Praug ghtsmen Wanted Imme- 

DIATELY in London area—one for Gunwork and one 
used to Machine Tool Design. Good salaries for competent 
men. No person already employed upon Government work 











wil be engaged.—Applicants must apply to their nearest 
Employment Exchange, mentioning ne Eager and 
number 62. 52a 





[raughtsman Wanted (London, 


S.W.) with good theoretical and practical training, for 
Sceam Auxiliary Machinery, land and marine. Preference 
giveu to man invalided from the services. State age, experi- 
ence and salary. No person resident outside a ten miles radius 
= at present employed on Government work will be engaged.— 





ddress, DRAUGHTSMAN, care of Street’s, 30, Cornhill, 
E.C. 3. 9B a 
unior Mechanical Draughts- 


e MAN WANTED for Cement ba ge in 


Midland 
Counties.—Address, 42, ‘Lhe Engineer ” 42a 





Rail Rolling Stock.—Ad-vertiser 


SEEKS responsible POSITION ; any capacity ; 25 years’ 
—- experience, building, re irs, cabinet — know- 
ledge of hard and soft timber; draughtsman.—W. J. S., 24, 
Norlington-road, Leytonstone. E i. P462 B_ 
— 


Russian Engineer, Lt Con- 

NECTION and ex tT fometiies wit, Pat con- 

ditions ali over Russia, DES MEETING FIRMS con- 

ry a BUSINESS, with RUSSTA after wens —Address, 
‘he Engineer” Office. P446 & 











|) xPerienced Technical Journalist 
is open to SUPPLY MATTER descriptive of Plant, 
Processes, or Works, or ** Copy” for Booxlets in Sales Promo- 
tion Campaigns. Highest references; good ideas; a 
work.—MKREDITH, 67. Dale-street. Liverpool. P467 + 


ee ee 
Eg gineer Desires Position as 
FOREMAN or any ie of trust in shops; exp. chiefly 
ordnance ; 17 years shops, years general and jig and tool ; 
drawing-offices. —Address, P461, “ The tngincer” Office. 
P461 B 


‘\ Srl 
Foreman Fitter and Erector 
REQUIRES POSITION ; 18 years’ experience in all 
classes of cranes, turntables, bridgés, capstans, traversers, 
general contractors’ and railway plants, &c.—Address, P466, 
‘he Engineer ” Office. P466 5 





al - 
KF oreman Gas Moulder, at 
Liberty, WANTS SITUATION (age 42) 12 years’ 
reference last’ situation. Exy erenced in high-class engine 
and motor work.—Address, 96, **The Engineer” Office. 96 6 


F oreman Millwright. — Works 


Prana mm (40) SEEKS JOB; well up in erecting and 








steam. Can also do building aliere- 





[wo Experienced Draughtsmen 
(MECHANICAL) REQUIRED for Monmouthshire, 
accustomed to lay-out of Steel Works and -Rolling Mill -P!ant. 
Applicants must apply, with full particulars, to their nearest 
Employment Exchange, stating wages required and_experi- 
ence, and quoting “ne Engineer” ana No. A3il2. No 
person already on Governmeut work will be engaged. 794 


eioina and pobed eer = P444, “The Kngineer ” aaa 


Lancashire Representation. — 
Engineer, M.I, Mech. E., REQUIRES ADDITIONAL 
AGENCY, calling | on Engineers, Mius, and Works. Good 
office sales staff, and mechanicai and elec- 








'['wo or Three Capable Draughts- 


MEN WANTED immediaiely, by a well-known firm in 
the Midlands, for urgent Government work. Experience in 
vertical internal com: ustion engines for marine work (both of 
the Diesel anu two-stroke type) is essential.—Address, 48, 

“The ‘— the Engineer Office. 48 a 


A Prasives. —Commercial Travel- 


LER, with expert knowledge of Abrasives and a good 
connection, to introduce a new Grinding and Polisuing 
Medium to manufacturers of Gauges, Optical, Nautical, and 
other Instruments of Precision, Compressors (Air, Ammonia, 
&c.), and Kngines (ariven by Steam, Gas, or Oil). Liberal 
terms.—Address, 828, ** ‘lhe Engineer ” Office. 828 _a 


Wanted by Controlled Firm on 


North-Kast voast, FOREMAN SMITH, to take over 
battery of stamps and hammers.—Apply, stating experienve 
and salary required, and when free for engagement, to your 
nearest Employment xchange, and mention No. A3096. No 
person already engaged ou Government work will be —— 











Wanted, for Government Con- 
TROLLED Firm, a MACHINE SHOP FOREMAN, 
general mechanical en ineering: must be energetic 

No man already employed on 

Apply your nearest 

Engineer” and 
56a 


Wanted, Thoroughly Experi- 


ENCED BELGIAN bt ey in ae Zine 

Sheets, Rolls. for service in new works in Japan. English 
speaker desired. ays ema required. State previous 
rience, __ salar. age, references. nee 
‘AKEUCHI, 29, (BE ~~ London, K.C. 3. 


(Sharge- -Hand Grinder Wanted 


for the iain and oe Grinding a Pa of-a large 
company engaged ar Munitions. Must be thoroughly 
experienced in all the ol of grinding, and able to control 
— No a already employed on Government work will be 


used to 
and havea good hold of men. 
Government work wiil be engaged.— 

one Exchange, mentioning ‘T' 








trical experience available. INSPECIING, TESTING, &.— 
Reply, P471, ‘- The Engineer” C Ofioe: P47 B_ 


Expert Evening Assistance: (in 


exchange for good, quiet Board-Residence) OFFERED 
by Whitehall eed away week-ends.—Address, P470, 
“ The Engineer ” Office. P470 1 


nspecti Engineers, LEstab- 
I a ting. 20 years in 


idlands, with qualified staff 
can UNDERTAKE TESTING and SUPERV 








ISION, Electrica 

Plant, Structural Work, Bridgework, Rolling Stock, Machinery 

&e, —Address, P288, Engiaeer Office, 35, Norfolk. street, a 
V.C 





Bey Leaving Secondary School, 

ange 15, is DESIKUUS of being APPRENTICED to 
Mechanical Engineerin shoo Rees um.—M. J. ALL- 
GRUVE-. 57, Cleveley-road. Up Vv. bs. P471 »- 





A Large Firm of F fatonane in 


M 
HAVE an OPENING for a Oca of Good 


lucation as PREMIUM PUPIL, 
the course eu include both Works and Drawing-office. 
Address, 2002, Engineer Office, 35, Norfolk-st., » Strand, W.C. 
zg 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, 1OBNOM, Ec. 
Albe uare, Manchester, 
26, Collingwood-street, Newcastle-on-Tyne. Sp nec 





Apply your nearest Kmployment Exch men- 
toning * “The Engineer” and No. A3097 884 a 


Experienced Foundry Foreman 
KEQUIRED for a firm of Engincers in the North of 
England, employing 60 to 70 hands, output 40 to 50 tons per 
week, Nooneat present on Government work will be engaged. 





—Apply to your nearest 1 ae Exchange, ser ! 


«The Engineer ” and No. A3l 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pages I1., Il., LXXVIII. 
Numerical Index to Advertisements, 
Paes LXXVII, 
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Messrs. Rownson, Drew and 
CLYDESDA Ltd, Thi treet, 
London, E.C., ——e ids Zs © 3 le engineering | io 
Dept. for well-educated Youth as TICK in the 


Drawing-office. Where Find aptitude f tard antag is shown no 
premium will be ch: and a slid scale of pay given. 75 & 
je C.E., Inst. Mech. E., B.Sc., 


a all ENGINEERING EXAMINATIONS —Mr. G.P. 
A.M. Inst.C. +* oe. PREPARES 
Gam DIDA’ BS. either Rages 4 or by 


of successes ball —g Bog twalve years. Courses can be 
e. ictoria-street, t, Westaninster.8.W. 


eal 
enningtons, } Engineering Tutors 
r for A LCE. ing and A. .E.E., <Aero- 


nautical Drews AR Sy aa Design ; Aero “Engines. ee 
a 2018 


Oxford-road, chester. 
London Company of Sound 


A Financial Standing, having large warehouse and a first- 
flees connection amongst merchants (home and ex 
DESIRE to HEAR from MAKERS of SPECTALINIES 
usually bought by Tool Factors, Mill Furnishers, and Whole- 
sale Ironmongers, with a view to act in the after-war period as 
Representatives, or would contract for the whole output, 
acting as Wholesale Distributing Agents. Advertisers have in 
formation a branch in allied Trapene | countries, so as to be 
prepared for the after-war trade. Agency for any country 
og entertained. All negotiations to be mutually confiden- 


% Dp 











ial. 
~~ 94, “ The Engineer ” Office. 


Agency Wanted (London, Export 


or Sale) for something saleable to engineering, whole- 
sale hardware or allied trades. Good office, connection, refer- 
ences.—HENDERSON, 112, Wood-street, London, E.C.2. 


P410 p 
Agency. - — Well-known 








Engi- 

aati Furnaces for Melting and Heat 

———- of Metals, EQUIRE an established FIRM to 

UP EXCLUSIVE AGENCY for their Seoubimnes 

by Mpcotland and also for ndon.— Write, GLAISYER, 
PORTER and CO., 42, Waterloo-street, Birmingham. 827 p 


Londen Representation. —Adver- 

ISERS have 15 years’ experience in Railway 
Rolling Stock Supplies ana Piss for Colonial and Foreign 
Railways. Aoqueies with the leading consulting engineers’ 
requirements. CIES for Specialities of rticular 
interest to ~~ — the export trade generally WANTED 
either immediately or later on.—Address in condidenen, 95, 

D 


“The are Bncincer — Office. Office. 
Crab for 


Wanted, 1 Electric 
Send fi = 


Travelling Crane, 5 to 10 tons, 110 volts. 
sketch and price.—FIELDING, Rikenel, Gloucester. 


anted, Foundry _ Ladles, 


capacity from 10 cwt. to 2 tons.—Send full particulars 
and price to CRITTALL, Braintree. P469 


W anted, Horizontal Steam Crab 

a WINCH, direct driven, 8 to l0in. cyls. To take 
about 400 yards jin. rope. —THOS. OXLEY, Ltd. Shiloh 
Works, Sheffield. 77 ¥ 


anted, Plant for Drying(after 

washing in soda water), about 20 tons daily of bright 

steel parts. Articles vary in weight from 2 1b. to a fraction of 

am ounce and are chiefly press and screw machine products. 

Parts must ot be stained after drying.—Address, 857, ** The 
Engineer ” Office. 857 F 


Wanted, Rolling Plant for Bars 


or Tubes ; about 20in. roll. State full particulars.— 
Address, 73, “The. Engineer” Offi 73 F 


\ Janted, Time Register, An 
make; pur eg in good working order. State 
bg; price.—Box T.R., Smith’s Agency, Ltd., 100, Elect: 


(Jold Sawing Machine Wanted, 


for ee the heads off steel aeanee- State maker aad 
size.—Address, . “* The Engineer” Office. 829 F 


























Soe Hire, Pumps and Well- 


G@ TOOLS for Fayector’s p Wells, &., 2in. 
—R. RICHARDS an 9 Upper Ground 
on yoo 8.E, Telephone No. . oe Hop. S22 ¢ 


For Sale : 
ONE MILE of NEW 14 lb. 


PORTABLE RAILWAY, 


24in. Gauge complete. 
quantity of SECOND-HAND PIT RAILS, 50-60 lb. FLANGE 
ILS, Relayable Railway Sleepers, 7 Cart Road Sleepers, 
Crossing Timbers, Pit Props, and Pit Lids. 
B. M. RENTON and Co., 


Market-place-buildings, High-street, Sheffield. Spl 3006 





For ‘Sale = — 
2 Very Good BABCOCK and WILCOX BOILERS, 


ey an ea =e. working pressure, heating surface 


er. 
WATSON - “MIRRLEES CONDENSER, with 


Slo cate pal ae S pump 30,000 steam per hour, 


MOTOR DRIVEN “FAN, by Waddel Ld., A.C. 
motor, 500 volts, 20,000 cu. "tt. capacity 
MOTOR-DRIVEN. AIR COMP RE SSORS, by 


an ogy te aed 320 cub. ft. per minute, with inter- 


PARSON'S ‘STEAM TURBINE and ALTERNA- 
TOR, 3500 , 1200 r.p.m., 200 Ib. to sq. in., alternator 
type, and exciter complete ; 6000 volt maxi- 


K. 
field-rotati 
mum load, 

350 K.W. ALTERN, ATOR, three- phase, 50 cycles, 
550 volts, by B.T H. Co., driven by 600 1.H. P. Cross-com- 
pound Engines by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 

ft. stroke, fly-wheel 20ft. diam., &c. &c. Very fine set. 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, 3-phase, 40-cycles, 480-500 
volts ; Generators 200 K. W., D.C., compound’ wound. 
Each set on separate sole-plate. 

COAL CUTTERS, including Jeifrey Longwall, 
Shortwall, and Heading Machines, also Diamond Ma- 
chines, with spare parts.—All in excellent condition. 

FIVE SIDE qnd THREE END TIP WAGONS, 
4ft. 8gin. gauge. 

60 TONS OLD RAILWAY SLEEPER 

40 TONS CROSSING TIMBERS. 


MORTAR sr under driven, ft. 


pan, 
engine 7in. x 12i 


R. H. LONGBOTHAM & CO., Ltd., 


& AT MILBURN Woust, Cine ON-TYNE. 
44 ‘Waketield ; 867 Newcastle. 
Add.: “ Engineer, Wakefield.” 2017 


dia. 


Tel: 
Tel. 





For! Sale, Blowers—in., 5in., and 
pullers ; for fumedinte DISPO Pos —H. KING and OO. 
td., Engineers, Nailsworth, Glos. 1703 @ 





1 > 

Fer Sale, Complete Plant for 
Y T Y 
WOOD-GRINDING, 

comprising 

ial, on Disintegrator pattern, 

Wilson, with beaters nd tes rollers. 

Two Sherwin’s DISLNTEGRATORS. 

One JAGGING or SHREDDING MACHINE, by Beren- 
dorf Fils, Paris, with spare knives 

= Player's POWER HAMMER. 

All belt-driven, and complete with feed hoppers, bucket 
chain elevators, 5 ag wheels, belts, doutheramatte and 
paler &c., and 

GRIZONT: AL “STEAM ENGINE, by Hindley; about 
10in. cylinder x 12in. stroke. 

Norz.—This plant has been used ya reducing cedar, sandal, 
and other woods to dust, and is in first-class condition. Can 
be inspected near London in position as worked. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 


by Askham Bros. and 


2012 a 





Lancashire Boilers Wanted, Two 


2ift. long x 7ft. 6in. diameter, and one 30ft. lon 
8ft. 6in. diameter, suitable for a working pressure of 100- 128 Ib. Ib 
per sq. inch. Aliso one vertical type ILER capable of 
evaporating about 3000 Ib. of water 4 hour, suitable for a 
working pressure of 80]b. per sq. inch. —Works Meiveer" 
Dept., South Works, THE AUSTIN MOTOR CO., Ltd., 

Northfield, Birmingham. 


Required, the Following New 


or SECOND-HAND MACHINES for immediate use on 

War Work : 

One lin. 4-spindle Sregec! ae 1 7/16 in. collet. 

Two ljin Ditto, 31/32 in. 

Five MILLING MACHIN ES; table about #4 x 10, with 
power feed. 

Two Garvin or other suitable type TAPPERS, § capacity. 

Must be in first-class condition and aoa for runnin) 

Full Be ee | and prices to The ERLING TELE- 
PHONE and ELECTRIC CO., Ltd., Dageub ano, 47 ¥ 





Fer Sale, Friction Clutches, by 


Crofts, Ltd., 148in. dia., 2/36in. dia., 1/24in. dia. write, 
70, “ The Engineer ” Office. 70 « 


~y ° ° 

or Sale, Lancashire Boiler, 

27ft. long, 6ft. ~~ Buveny 5 — with all necessary 

fittings ; 85lb. steam xed in position near 
Bristol._-PUGSLEY and CO. co., ” Bathurst W harf, Bristol. Tele- 
grams: “* Pugsley, Bristol.” Sle 


For Sale, One Belliss Engine, 
Wie x rin. x Iin. cylinders, with 70 K.W. single phase, 50 


cycles, 200 volts, alternator.—_THOMAS JOHNSON, Prescott- 
street, Wigan. 17146 














Gas Engine for Sale, 


(trossley 
22 B.H. é Lo cylinder by 16in. stroke, magneto, patent 
governor, No. 122, only worked about three months, seen 
running.—W. ., DEELEY, 11, Victoria-buildings, Manchester. 
G 


ST > ° ; 
Ep ine and Boiler, Semi- 
‘ORTABLE, “Underneath” type, by Marshalls, 
Gainsberouga. Compound cylinders 54in. x 9in. dia. x 12in 
stroke. Extra large fire-box and special lubrication. 
DYNAMO, 105/140 volts, 110 amps., 570 revolutions, by 
Electric Construction Co., Wolverhampton. Splendid con- 
dition aud complete with’ usual equipment. As now fixed. 


WATSON and HAIG, Andover. 831 ¢ 


¥ 
Fors Sale :-— 
One VERTICAL ENCLOSED STEAM ENGINE. 
Mounted 








Cyls. 6$in. and ao dia., 2-crank type ; aah ge 
on extended bed-plate for generator. Equal to new. 
One VERTICAL SEMI-ENCLOSED STEAM ENGINE. 
Two cyls., lljin. dia., 7in. stroke. In splendid condition. 
Makers, Messrs. Belliss and Morcom, Ltd., Birmingham. 
ELP. “BAT bia le ENG] NE. Electric ignition. 
Two fly-wheels. Ca‘ 

One HYDRAU Tac ‘SCRAP BU UNDLING PRESS for com- 
pressing Light Iron and Turnings into blocks, 6in. by 6in. by 
2ft. 6in. Vertical ram 8in. dia. Horizontal ram 6in. dia. 
Equal to new. 

une GENER ATOR, 75 K.W., direct current, 400 volts, 550 
revs., belt-driven. General Electric Co. Splendid order. 

90 Yards CAST IRON STEAM FLANGED PIPES, léin. 
dia., 9ft. lengths, with faced flanges. Equal to new. 

THOS. “yest LTD., SHEFFIE LD. 

Telephone: 4630 (3 lin Telegrams: “ Ironical,” Sheffield. 

London Office : 3 136, High Holborn; Wc. Be 


pes Sale :— 


NATIONAL HORIZONTAL 
ENGINE, 


diameter x 30.n. stroke, complete 


ONE GAS 


150 B.H.P., cyls. 22in. 
with Suction Gas Plant. 


In First-class order. 
NATIONAL GAS ENGINE, 


llin X 20in. 
In good working order. 


MeVINNIE and CO., Ltd. 


Mavisbank Quay, Glasgow. 
Moss-road, Govan, Glasgow, 


40 H.P. 


cyl. stroke. 


MURRAY, 
Head Office : 


782 _G Stores : 


FerSale, One 20 B.H.P. Crossley 
GAS ENGINE, cylinder 94in. dia. x 18in. stroke, with 

Suction Gas Plant. In excellent working order.—Write, 69, 

**The Engineer ” Office. 69e6 


or om ntle or Hire, 
IRS, from 6 to 300 i.P.; POR 
ENGINES Es ton Sees ee t Zs ; STEAM BOI 
PS, MACHINE TOOLS of every descri iption 
preety delivery. —J. T. WILLIAMS ant "BONS, or, 

Queen Victoria-streét, London. E.C. Tel.: City 3038. 2025 6 


Fer Sale, Theodolites, 
oa iNsTRUMENTS SECOND-HAND. 
KSON’S 338, High Holborn, W 
eo Grays nn-road). 
For Sale, Levels, 


DRAWING IngTRU MENTS, SECOND-HAND 
, 538, High Holborn, W 


Electric 
ST. 











(OPP 


For Sale, Time Recorder (Dey) 


for 150 hands, as hew, guaranteed, latest model. What 
offers ?—Box 250, Smith's Agency, Ltd., 100, Fleet-street 3914 








Fer 5 Sale, Two Contractor’ s End 


TIPPI WE AGONS, 4ft. 84in. oe, 
One FLAT-TOPPED WAGON, 4ft. sgin. Auge. 
Twenty Contractor's WOOD SIDE-TIPP ikG WAGONS, 3ft. 
gauge, one cubic yard capacity. 
One Double- purchase AND CRAB WA SS H 
One 30-Cwt. TUB WEIGHING MACHIN 
Three Contractor's ACETYLENE FL ASH LAMP GENE- 


RATORS. 
Write, 71, *‘ The Engineer ” Office. 71 G 


Fer. Sale, 50 B.H.P. Vertical 


Enclosed Osessicinia High-speed STEAM ENGINE, 
by Easton and Johnson, Ltd.; cylirder 84in. and 14in. by 6in. 
stroke, for 120 Ib, sag) semEP .m. New in 1916, but has 
never been used. .—Fu im astounds with drawing 
ie application to KELSALL and KEM , Ltd., Roobdale, 
VANCS. 6 


Fe Sale, 300 K.W. Generator, 


by Westin ican ; compound wound, 500 volts D.C, 
320 r.p.m., three-bearing machine, with rope pulley. First- 
class Sadist: For immediate delivery.—HA PRY H. 
oe 


GARDAM and CO., Limited, Staines. 
Hy: ydraulic Riveter, 100 Tons 
capacity, gap, in wo icine. order. Also PUMPS 














suitable for = — DAVIES and METCALFE, gaa, 
Romiley. 670 


re 


enerating Sets for Sale. 
K.W., wee wah, D.C., Belliss- Westinghouse, with 

surface condenser con ak 

One each 400 ai af K. W., 350/400 volt, 50 period, 3-phase ; 
both can be seen 3 ng 

68 K.W. new, 220 volt ».C. 

75 K.W., 110 volt, Parsons ST ORBO GENERATOR, with 
surface condenser, cone 

One new 150 K.W » 440 volt, 50 period, 3-phase Browett 
Westinghouse, 
MOTORS. 

x. cin 40, one 25 and one 20 H.P. slip-ring, 400 volt, 50 period, 

ase 

wo bi- -polar open type, shunt-wound, Crompton, 110 volt, 
920 r.p.m. 

All are com ae yi slide rails and starting switches. 
TURBO MIN MP. i hod 500 gallous per min., 500 ft. 
head, p aeb rah Bag to 160 P., 440 volt, 3-phase, 25 period, 
Crompton motor. 

Inde; aa mdent steam-driven Mirriees - Watson JET CON- 
DENSER, capacity 19,000 lb. of steam per wae 
The above plant ig ready for im.ediate disp 
Apply, FRANK GILMAN, Lightwoods- A , Sane 
Telephone, Edgbaston 1081. 916 


Stunt. wad Co., tak. 
HAVE IN STOCK, 


AT THEIR CALIFORNIA WORKS, STOKE-ON-TRENT, 
THE FOLLOWING 


NEW LOCOS. : 


(1) COMPLETED: 
Two l6in. x 22in , metre gauge, 4-6-0-8 type. 
(2) — ARLY COMPLETED, for which ail materia aoove in stock: 
Two Yin. x15in., 2ft 6in. (or 75 c/m gang), 0-4-0 type, 3 weeks. 
Two 8in. X 12in. .» 2ft. gauge or upwards, 0-4- 2 type, 3 weeks. 
(3) NEARLY COMPLETED, awaiting a few plates only :— 
Three 16Zin. x 19gin. , Sft. 6in. gauge, superheated * De- 
ca »” 2 months. 
One 18Jin. x 19gin., 3ft. 6in. gauge, superheated, 0-10-0-8 
type. 3 months. 
(4) SECOND-HAND DYNAMOS :— 
One Dynamo, D.C., 120 amps., 100 volts, 1000 revs., by 
Davies and Co. 
One Dynamo, D.C., 1260 revs., by 
rkerand€o. fs 

{) One New No. 5 *M.V.” Gorgeer VERTICAL OIL 
ENGINE, single cylinder type, No. 17,069, fitted with high- 
tension magneto. special crank shaft, and two gin. fly-wheels, 
12 to 15 H.P., by Messrs. Norris, Henty and Gardner. 

One New 30 H.P. 2-cylinder “ Scandia” MARINE OIL 
ENGINE. 

One 45 H.P. ditto ditto ditto ; makers, Ekman and Co. 

(6) Two CAST STEEL HYDRAULIC RIVETERS, Qin. 
diar., 34in. stroke, by Fielding and Platt. 

Two CAST IRON HYDRAULIC RIVETERS, lin. diar., 
34in. stroke, with actuating valves, return balance levers an 
weights, for 1500 lb. pressure 

All communications to London Office: 5, Broad-street- ak gs 

.C. 2. 


Machine Tools for Sale :— 

4 Double geared RADIAL DRILLING MACHINE, by 

Whitworth, 7ft. arm, 2sin spindle, self-acting and hand-feed. 
Double geared FACING and BORING LATHE, 24in. centre 

headstock, with Bp admit éft. ten 12ft. bed, self-act. 

gy a motion. 

ease by Whitworth, straight bed 


re ( © in), ay: lete. 
PATHE 18 8 llin. conte 


(packed to. Bin » View chuck, Stacepintor change wheels an 
“DITTO, 


45 amps, 100 volts, 





com) 
SCREW. < CURING 


” Sin. centre, 8ft. straight bed, change wheels (no 


DRILLING and BORING MACHINE, by Craven Bros. 
34in. balanced apindis, admit 5ft. dia., 1lin. column, cones an: 
countershaft complete. 

ZON TAL PLANING MACHINE, to plane 6ft. x 
18in. x 18in., 10ft. bed, gear wheels a S Rote complete. 

About 2 Tons Carbon Steel LATHE ‘OOLS, assorted sizes 
from lin. to 2in. square, 6in. to 18in. long. 

PUGSLEY and CO., 635 « 

Tel. : “ Pugsley, Bristol.” Bathurst Wharf, Bristol. 





ew Creosoted Sleepers. — 
Prompt delivery 100-5000 lots of iil CREOSOTED 
SLEEPERS, in sizes 9ft. x 10in. x Sin., 9ft. x 9in. x 44in., 
and 8ft. x 8in. x 4in. State quantity required.—Address, 
1704, ** The Engineer ” Office. 1704 6 


FOR SALE. 
air Hauling Engines, 7in. Cyls. 
by 8in. stroke, with Tandem Drums, 2’t. dia.; self- 
contained for main and tail haulage. 
R. H. LONGBOTHAM AND CO., LTD., 
WAKEFIELD 46 


H. Longbotham and Co., Ld., 
HAVE FOR SALE: 

Pair CAPSTAN ENGINES, cyls. 9in. by 12in., 

yards 


oe Fm 80 to l. Two druins to hold 


WORM. ‘GEARED CAPSTAN, 5#in. dia. cyls. by 
Bin. stroke, link-reversing motion, worm geared 90 to 
drum 2ft. by Ift. 6in. wide. 

WAKEFIELD. 


Hire -—Eight Loco. 


get Mag to 1£0lb.; 
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Yale or 
TYPE BOILERS, insured 
STEAM WINCHES, 6in. and /7in. 10in. stroke : 
6 DUPLEX PUMPs ; aes} WATER THEATER * AIR 

PRESSO 4 ¥ Three R ERS ; N 
RING; PULLEYS, VERTICAL STEAM 


SHAFTS; 
PUMPING GENGINES ; DEEP-W PS ; E- 
OLE os MPS ; W.I. and STEEL TUBES; WELL: ‘BORING 


y 


POTTER AND CoO., 
Engineers 
Lant-street, Borough, 8.E. 


ak 

Sp 3049 
Steam Boilers, All Types and 
‘ tae Field-tubes ; 
aa > Vertical, (Loco, Cornish, 4 im ok —F 
a ein ate BOILER & CRANK Co., Ltd., Grantham 


for 
CH, with 15 





Woodworking Machiner 


SALE :—One 40in. Drag Feed SAW BE) 
Circular Saws, 18in. to 20in 
One 4-Cutter MOULDING MACHINE, 
boxes 
One 12in. SURFACE PLA 
One HAND MORTISING ay rv HINE 
Write, 68, “ The Engineer” Office. 


d hae be | Sold, New Dredger 


g dredgned ‘depth 16 metres ; bucket pear 
600 litres.—Address, I 





with three Knife- 


68a 





GROOT, Groote Markt, C 483, 
Gorinchem, Nederlands. G 


3-Ton Ditto (Cameron), with 65ft. split timber jib, vertical 


boiler 7ft. 3in. x Sft., for 80 Ib. steam w.p. 


“PRIESTMAN” DOUBLE-CHAIN 
long, 4ft. 6in. wide, 3ft. 


‘FOR SALK, 
Ton Steam Derrick 


(Rushworth’s), with 50ft. split timber jib. 


Crane 


ein new 
AB for working in mud ; 4ft. 9in 
} bron 
8.T. LOCOMOTIVE 


coupled 
Zin. diam. x 12in. 


ft. 6in. Gauge 4-wheel 
cyls. 


(Huriswell - Clarke}, with outside 
stroke. 

Eight Rectangular FLAT-BOTTOMED SKIPS, each with 
one open end, 7ft. long, 6ft. wide, Ift. 9in. deep. 

Two Sets of CRUSHING ROLLS, each with rollers 9in. 
diam. x 12in. wide, one roll in fixed bearing and the other in 
slide bearing. 

ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 


HOS. W. WARD, LYTD., ALBION WORKS 
Tel. : “‘ Forward, Sheffield.” ne 4101 SHEFFIELD. 
Mixer. 


9()(0-Te -Ton 
STEEL, and COAL CO.. Ltd., Stoke-on- 


Srent wil) es _ for DISPosaL at the end of 4 ‘the BODY 
an ND: a 300-Tons HOT METAL ACTIVE 


MIXER, hich bar {> at work four venta and is in 





excellent condition. Full particulars on application, 889 a 


—=:!_ 
wd and PLANT of KAno 
ufacturers), including shy K 
Finding sees nes, presses, lathes, drilling inach{n 
gas engine, stropping machine, shafting, belt; nes, 
automatics blade wastes Ume-recording clock, phosph’ 
ronze and other casi , ¥iees, emery wheel, § 
SOLD by AUCTION by on a 


Odell and Co., at Walnut 


© Cottages and Works, one -lane. Harrow, Mx. (Sout 
aaron Stn. ea derercena ), on THURSDAY, April 12th, 
1917, at ie ‘o'clock. On Hog day prior. — Catalog S of th 
ROOT EERS, 4 and 5, Warwick-court, W.C Te ¥ 
Holbo. apoE 99 — 


Te Let During Period of the 


War, STEELWORKS in London, well equipped 
modern machinery. Water transport. —AC dress, a ome 
Engineer” 


High Explosives. By W. R 


The a 








INAN. itandard Work on ait. mupcrsant 5 vibject 
Cl. 8vo, 210 pp. illustrated. 21s. net ( a ey — rel 
and CO., Ltd., 36, Maiden-lane, wd. = 


Books, Rare and Out of F Print 
“ Proc. Inst.-Civil ” 166 vols. as tot rare set, £17 17, 
Grant-Francis ‘Copper melting,” “Proc. Inst Mech 
Eng.,” 1874 to 191 4 14s. ; ‘tf “ Anecdotes of the 
Steam Engine,” 2 vo! - “be Diem, 1829, Paar Bell’s ** Manu. 
— Iron and Steel,” 1884, £2 Bell’s “Chi tical 
ron Smelting,” £2 2s.; oy, i ¥ Mechani 

cal and Other Properties of Iron and Steel,” 1891, 21 
sea Journal Tron and Steel yo xo 1887 to 1909, 55 vols,” 
Os. ; of Books, Pam; hlets, 
pes ge tiuides, Time Tables, aig connected with Origin, Rise 
t of R Gise free ; Flower’s “ History 
in,” 1880, alker'’s “ Severn 
Tunnel,” 1888, 10s, 6d.; “ Caledonia Railway : Its Origin and 
Completion,” ‘10s. ea 000 books in stock; any subject ; 
state EDWARD BAKER'S Great Books! op, 14-16; 
John Brightatreet, Birmingham. Sp! ald 


Y he roprietors of the Patent 
ye for “Improvements in SU?’PLY 

NOzaL ‘es & RANGED acy the ADMISSION of the LOWER 
TUBE of BELLEVILLE ELEMENTS,” are D OUS of 
ENTERING into ARRANGEMENTS by way of LICENSE 
and otherwise on reasonable terms for the pur of 
EXPLOITING the same and ensuring its full mantonrnent 
communications 














of the Trade in 





and practical working in this country.—All 
should be add: in the first instance to :— 
HASELTINF, LAKE AND CO., 
Cha rtered Patent Agents, 
28. Seuthenpeent buildings, Chancery- lane, London, wt. ( 
wb 


The Proprietor of the Pate nt 


, for ** aememewemnents yelatiog 50) to T i ANS. 
GE for AD ES,” is 
DESIROUS of ENTERING into ARRANGEMENTS by way 
of LICENSE and otherwise on reasonable terms for the pur- 
pose of EX PLOITING the same and ensuring its full develop- 
ment and practical working in this country. 
All communications should be addressed 
instance to 
HASEL ‘TIN E, LAKE AND CO., 
Chartered Patent Agents, “ 
28, Quatinasetane buildings, Chancery-lane, London, Ww. ( 


Wanted, General Repetition 
METAL WORK, for Government purpose, by engi 

neers in London district.—Address in first instance to & 2, 

“The Engineer ” Office. 832 


Wanted to Manufacture, Special 
MACHI EERE KS ENGINEERS’ APP. NCES. 
seat Boe either hea 


in the first 








or medium work 
iN and JOHNSON, 
Ltd. neers, Taunton 2005 : 
W e are ae to Receive Orders 
for ALUMINIOM — METAL, BRASS and IRON 
CASTINGS under Class A and B Certificates. STANLEY 
ENGINEERING CO., Bath. AB 


‘ .. > 
Fluor spar, Cupola Fiux, and 
ag — direct from mines. Lowest prices. Truck 
loads.—G. T. WEST and COU., Mine Owners, 37, Moorfields, 
Liverpool. 3 1 


ennett and Sayer, Engineers, 


Dert 
UNDERTAKE et MANU FACTURE of MACHINE 3 
also MACHINE WORK. 














TO ENGINEERS. ; 
Whieh is the Perfect Locking 


NUT 
the “ PERFLOC,” of course 
en why don’t you use it? 
No accidents, no repairs. 


Why, 
506 1 





ht Lron Pulleys, 
ents, are the stro. 
Quick delive: = 
‘ae for transmission of 
and “a free.—J. se” 
cers, —— orkshire. 


ikamaiaed, 


agshaw’'s W ro 
B as in Government 
best in the 
pod BONS. Liviited, 
J neon and Phill 
ne aeons: CHARLTO -" yaipment of Cab! 
Makers of ainesy, Bo. of gS ane 


— and V ic Light A us of all 
Lamps.. Electric ats Wesaeeanete of Power Plant. F1648 








Heavy Type Plain Cylindrical 


GRINDING MAGHINES 


13in. x 40in. a Speciality. 


QUICK DELIVERY. 





MAKERS: M73 


WALTER McGEE & SON, Ltd., PAISLEY. 
CASTINGS 


Aluminium and Gunmetal. 
To Government aN ON Prompt Deliveries. 


The Aluminium Plant & Vessel Company, Ld. 
PoINT PLEASANT, LONDON, S.W. 18. 


ROBERT STEPHENSON & CO. 


Locomotive Builders, DARLINGTON. 
London Office - - Sancroary Hovse, Wesrminster. 
for all Gauges 

and Services. 


LOCOMOTIVES ‘=. 
tisco, © wig 


at. ~ fait acd 30 Darlington 650 
es: A BC, Sth Edition, Engin Standards, 


Te! ta gry 
See our Tustrated — 


*|‘PREMIER’ ¢ CAS ENGINE 


SEE ILLUSTRATED ADVERTISEMENT’ 
Page 61, March 23rd, 1917. 

















Gx 


Appress— Q198 


THE PREMIER GAS ENGINE CO., Ld., 
tingharm.| 





Sandiacre. Not 
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PETROL CATERPILLAR TRACTOR 


CLAYTON AND SHUTTLEWORTH. LIMITED LINCOLN, ENGINEERS 
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ENGINE FOR PETROL CATERPILLAR TRACTOR 


THE NATIONAL GAS ENGINE COMPANY, LIMITED, ASHTON-UNDER-LYNE, ENGINEERS 
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Charing Cross Bridge. 


WHATEVER may be its final fate, this 
Session’s Bill of the South-Eastern and the London, 
Chatham and Dover Railways, has certainly made 
a better start than did its predecessor of last year. 
It will be remembered that then, in a house only 
containing 109 members, the second reading was 
negatived by a majority of twenty-five. This vear 
the figures are very different. The majority in favour 
of the second reading on March 13th was 128, and 
instead of 67 voting against it, as was the case last year, 


there were only 56 who did so. We could never 
understand the opposition which has met this 
scheme of the railways to make the bridge more 


serviceable. It is admitted on all hands, of course, 
that the Charing Cross Railway Bridge is extremely 
ugly, and no one would be sorry to see it go. But 
until something is available to take its place it appears 
to us to be only sense that it should be put into 
such a state as will make it of the utmost possible 
With the present weights of locomotives 
it is impossible to work it up to the full capacity 
of the lines laid on it. The object of the railway 
companies is so to strengthen it that more trains 
may it. Incidentally the proposals, 
without seriously—if at all—interfering with navi- 
gation on the river, would have the effect of reducing 
the unsightliness of the structure, by the introduction 
It is understood, too, 


tise, 


be run over 


of curved cantilever supports. 
that when the time comes for the erection of a large 
terminus on the south side of the river the railway 
companies will not oppose the change ; indeed, it is 
even said that they will forego to the extent of the 
cost of the proposed strengthening operations, the 
anount of compensation money they would expect 
to The opponents of the Bill, however, 
sce in it, or think they see, the thin end of a wedge 


receive, 


with which, when the huge improvement scheme 
that they have in view comes forward as a definte 
proposal, the railway companies will endeavour to 
oppose its passage; but it is impossible wholly to 
disregard the possibility that, having in view its 
future purchase, the depreciation of the value of 
the companies’ property at Charing Cross is not 
unpleasant to them. 


James Forrest. 


Tue first of the month saw the death of 
James Forrest, the honorary secretary of the Institu- 
tion of Civil Engineers. Though for twenty years 
or so he had abandoned active participation in the 
business of the Institution, Mr. Forrest's memory 
had remained green among a large proportion of the 
members, His distinct personality, which had made 
itself felt so amiably during more than half a century 
of the Institution's history, will, we venture to think, 
persist for many years to come yet. Those who 
knew him personally will always revere his memory, 
and those who arrived after his tenure of office found 
that his influence was still in evidence and came 
themselves to respect the man who, though in retire- 
ment, still kept himself fully acquainted with the 
doings and achievements of the Institution. There 
is no doubt that Mr. Forrest did great things for 
the greatest engineering association of the world. 
He had high ideals as to the position which it should 
occupy, and he applied the large power, which he 
certainly achieved, solely in that direction. Under 
his guidance the Institution grew from what was, 
in reality, little more than a club, in which a chosen 
few got a great deal more attention than the remaining 
majority, into a body run on business lines in which 
the interests of all members were considered alike. 
To him, too, was due the founding of the Students’ 
Class and’ the widening of the sphere of subjects 
which were brought under discussion at the Institu- 
tion’s meetings. It must have been for him a matter 
of deep satisfaction to live long enough to see many 
of his schemes coming to fruition, and the Institution 
to which he devoted nearly the whole of his life 
flourishing. 


Naval Events. 


Tue losses of the Allies at sea during the 
past month have been on a considerable scale, although 
in most cases the vessels concerned were of small 
size. As for the losses inflicted upon the enemy 
little or nothing has been heard, but without doubt 
they have not been light as regards, at least, his 
submarines. On the Ist a British destroyer was 
lost. with all hands in the North Sea, apparently as 





the result of striking a mine. On the 15th a British 
destroyer of an old type was mined and sunk in the 
Channel with the loss of 39 lives. Soon after midnight 
of the 17th-18th some enemy destroyers bombarded 
Ramsgate, an undefended town, for a few minutes, and 
then made off hurriedly before our local forces. 
There were no casualties and very little material 
damage. Almost at the same time some enemy 
destroyers engaged one of our patrol destroyers 
eastwards of the Straits of Dover. The British 
vessel was torpedoed and sunk with the loss of all 
her crew except eight. A second British destroyer, 
while picking up the survivors of the first, was 
torpedoed but not seriously damaged The Germans 
claim that all their forces returned uninjured from 
this raid. On the 19th the French Navy suffered 
a major loss by the torpedoing and sinking in the 
Mediterranean of the battleship Danton. This 
warship was completed at Brest in 1911,and belonged 


to a class which immediately preceded the ships 
of the ‘* Dreadnought” era. Her main armament 
consisted of four 12in. and twelve 9.4in. guns. 


She was struck by two torpedoes from a submarine 
and sank in 30 minutes. Of her complement 806 were 
saved by an escorting destroyer, while 296 lost their 
lives. On the night of March 20th—21st the British 
hospital ship Asturias, formerly a Royal Mail liner, 
was torpedoed without warning while crossing the 
Channel with all her navigating lights full on and 
her Red Cross signs brilliantly illuminated. The 
vessel had previously landed about 900 sick cases, 
and had no wounded on board. Of her staff and crew 
31 were killed, including two women, 12 are missing, 
and 39 are injured. Reprisals are to be exacted 
for this brutal outrage. On the 2Ist the British 
Admiralty announced that two mine-sweepers had 
been mined and sunk. In one case there were no 
casualties, while in the other 14 lives were lost. 
On the 27th the Admiralty announced a further 
recent loss, namely that of a destroyer which had 
been mined in the Channel. Of her crew 21 were 
On the same date yet another destrover 
One 


saved. 
was sunk through a collision with a steamer. 
man lost his life in this case. 


Aeronautical Activity. 


WHILE at the front the enemy during the 
month has put up a stiff fight to obtain aerial 
supremacy over us and French Allies, behind 
the lines he has done little or nothing to alter the 
verdict of last autumn. At 5.30 a.m. on the 16th 
a hostile aeroplane ineffectively dropped bombs 
at Westgate-on-Sea, near Margate. On the evening 
of the same day enemy airships attacked the south- 
eastern counties and dropped bombs in Kent. No 
casualties and no damage were caused. What else 
happened has not been divulged. But about 5.30 a.m. 
the next morning a Zeppelin, the L39, was shot down 
in flames by French anti-aircraft guns at Compiégne, 
about 45 miles north-east of Paris. The French 
communiqué, announcing this success, would lead 
one to suppose that this airship was returning from 
a raid on the Paris region. No report, however, has 
been received of her having dropped bombs anywhere, 
while the late hour at which she was abroad bespeaks 
mishap and not intention. One belief is that she 
was one of the airships which had attacked England 
and, damaged or not by gun fire, was driven out of her 
course by the gale which meanwhile had arisen. 
This opinion is supported by the wording of the 
enemy's communiqué announcing the loss. 


our 


Three Railway Accident Reports. 


On December 19th there were three serious 
railway accidents ; one at Wigan, in England, another 
near Kirtlebridge, in Scotland, and a third at Kilti- 
magh, in Ireland. In the first two lives were lost, in 
the second one, and in the third six; none were 
passengers, by a coincidence, which is more remarkable 
than may be generally supposed, all three of the 
consequent Board of Trade reports were issued simul- 
taneously on the 5th of March. In the Wigan and 
Kirtlebridge cases the enginemen maintained that the 
signals were in their favour, but the signalmen said 
that the contrary was the case. As regards Wigan the 
latter view was proved by the evidence of other wit- 
nesses, whilst at Kirtlebridge the proof was suggested 
by the signalmen’s actions. In both cases the 
respective Board of Trade officers put the blame upon 
the enginemen in passing signals at danger. In both 
reports, moreover, it was said that the only way to 
meet such cases would appear to be such automatic 
control of trains as would apply the brakes when a 
signal was passed at danger. In each instance, 
it was added, that it would be a further precaution 
on the side of safety if the driver, in such cases, were 





unable to release the brake until the train had come 
to a stand. This is an expression of opinion not 
hitherto advanced by the Board of Trade Inspectors, 
and in some railway circles regret is expressed that 
such views should have been put forward. Some 
think that automatic train control should follow the 
ignoring of an adverse distant signal—conditions that 
would have applied to both the Wigan and Kirtlebridge 
cases. ‘To leave the automatic application until the 
stop signal is reached means a sudden retardation, 
and, perhaps, too late an action. Conceivably, too, 
there are conditions under which it might be desirable 
for the driver to be able to release the brake after it 
had been automatically applied. In the Kiltimagh 
collision it was also the opinion of the Board of Trade 
Inspector that the driver ignored the position of an 
adverse distant signal, and consequently overran the 
home signal, and passed through the station into 
the next section of single line, where his train—-a 
ballast train—came into collision with a goods train 
coming from the opposite direction. 


A Standard Fog Signal Required. 


Wuart Colonel Pringle, in his report on the 
Kirtlebridge -accident mentioned above, considered 
to be an unusual and disturbing feature was that the 
enginemen on the two locomotives of the postal train 
maintained that they did not hear the explosion of 
four detonators that were placed on the rails by the 
signalman at Kirkpatrick. There is no question that 
the detonators were there, as the empty unrusted 
cases were found in the snow, and two independent 
witnesses, not employed on the railway, testified to 
hearing the explosions. The driver, on the leading 
engine, affirmed that, under ordinary circumstances, 
he had no difficulty in hearing the explosions of fog- 
signals, but he thought that snow would deaden or 
reduce the sound. The driver of the second engine 
considered that whilst snow would deaden the sound, 
and that whilst he and his fireman might not have 
heard it, the men on the leading engine should have 
done so. No question as tc the reliability of 
fog-signals had, observed Colonel Pringle, ever been 
raised before. He therefore recommended that the 
question of the most suitable detonator for use on 
railways should be referred to the Railway Employ- 
ment Safety Appliances Committee for report. 
From preliminary investigations he had made it 
appeared that a standard type was required, and for 
this purpose experiments were desirable. Our own 
inquiries suggest that each of the few firms which 
manufacture detonators has its own views as to the 
weight of powder the detonators should contain, 
the number and position of the firing caps, the thick- 
ness of the metal case, &c. It is also questionable 
whether the railway companies treat the detonators 
fairly. Their own rules lay down that samples must 
be taken from each stock of detonators every two 
months and tested to see that they are in good con- 
dition, and that no detonators must be kept in stock 
longer than three years. It is, we learn, questionable 
whether these instructions are obeyed ; if they are not, 
a source of weakness is therein revealed. 


The Use of Railway Wagons. 


UNDER date March 16th, Orders have been 
made by the Board of Trade, under authority given 
by Regulation 7B of the Defence of the Realm 
Regulations, ‘‘ for the purpose of making the most 
efficient use of railway plant and labour with a view 
to the successful prosecution of the war.’ Order 
No. 246 provides that wagons with or for merchandise, 
excluding coal, coke and patent fuel, must be loaded 
within one day, exclusive of the day on which they 
are placed at the disposal of the trader. Loaded 
wagons at stations must be unloaded within two days, 
exclusive of the day of receipt by the trader of notice 
of arrival; at ports, with shipment traffic, wagons 
to be unloaded within three days ; at private sidings, 
wagons to be unloaded and placed at the railway 
company’s disposal, if empty, within two days, or, if 
reloaded, within three days This Order does not 
apply to Scotland ; a separate Order, No. 247 (Seot- 
land No. 40) gives the same periods as in England 
except that four days are allowed at ports for unload- 
ing shipment traffic, and that there is an additional 
clause to cover the supply of wagons for coal for ship- 


ment. These wagons have to be loaded within two 
days. Order No, 248 is for England and Wales, and 
No. 249 (Scotland No. 41) for Scotland. They 


authorise a railway company, if a wagon is not 
unloaded by the trader within the above periods, to 
‘cause the wagon to be unloaded and the contents 
thereof to be warehoused or stored at the owner's 
risk.” It is provided that any expenses incurred by 
the railway company in unloading the wagon and any 
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cartage, warehouse, or storage charges shall be paid 
by the trader, and, in addition to any other remedy 
available, the goods, in respect of which the expenses 
are incurred, may be detained until these expenses and 
charges are paid. The Orders also say that ‘‘ Neither 
the trader nor any other person shall obstruct, 
interfere with, or impede the exercise by the railway 
company of the powers given by this Order.” Order 
No. 250 applies to Great Britain, and recites in the 
opening that, under the above-mentioned Regulation 
7 B, the Board of Trade has power to take possession 
of any private owner’s wagons, and to use those 
wagons in such manner as it thinks best in the 
interests of the country as a whole. The Order 
provides that where a private owner's wagon would 
otherwise be sent on a journey empty the Board of 
Trade may take possession of the wagon for that 
journey and give such directions as to the use and 
loading of the wagon as it thinks fit. The owner 
is to be paid an amount as may be agreed. 


Electric Power Supply Committee. 


QUESTIONS connected with electric supply 
have, owing to the enormous demands on existing 
sources, arising out of the expansion of industry for 
the needs of the war, reached the stage of urgency. 
The various expedients which have been adopted, 
such- as interconnection of existing stations and 
emergency additions to plant, have merely served to 
emphasise the need for placing the industry on a 
national basis. It therefore came as no surprise to 
those who have followed recent developments to learn 
that the President of the Board of Trade had 
appointed a committee to investigate the whole 
subject from the technical, municipal, financial, and 
legal standpoints. This committee, which includes 
representatives of all authorities interested is em- 
powered to consider and report what steps should be 
taken to ensure that there shall be an adequate and 
economical supply of electric power for all classes of 
consumers in the United Kingdom, particularly 
those industries which depend upon a cheap supply 
of power for their development. It is certain that if 
Great Britain is to occupy that position in the world’s 
manufacturing industries, which ought to be one of 
the fruits of the world war, the question of electric 
power supply will need to be attacked in a spirit of 
resolution, and that the old system by which develop- 
ment has been cribbed, cabined, and confined within 
limits which have no relation, except that of accident, 
to the requirements of industry, must be ruthlessly 
swept away. If the committee which is to deal with 
this subject. approaches its work on the right lines, the 
result of its labours may have a considerable influence 
on the trading future of Great Britain. At the same 
time it may be well to point out that what has been 
done at Walsall, where a supply station of compara- 
tively small capacity has been erected at extremely 
low capital cost, and is designed to operate at very 
small generating costs, has given proof that the vexed 
question of high versus low capacity supply stations 
had not been so definitely answered as the advocates 
of bulk supply schemes deemed to have been the case. 
The argument that the Walsall achievement is the 
outcome of exceptional conditions, as well as sound 
engineering, cannot be regarded as a complete reply 
to the challenge made to those who have pinned their 
faith on the super-electric supply station. 


Technical Institutions and Commerce. 


EVIDENCE has been given more than once 
recently that the old condition of divorce between 
engineering institutions and commercial subjects can 
no longer be maintained, and that if they are to play 
their part in the new era, technical societies must 
give proof that the relation between science and 
industry is not that of a cousin several times removed, 
but occupies the position of a next-of-kin. It was 
with considerable satisfaction, therefore, that the 
profession noted the decision of the Institution of 
Civil Engineers to convene special meetings at which 
lectures would be delivered and discussions held on 
purely commercial subjects, and to throw these 
meetings open to the Press. This is a somewhat 
startling innovation on the part of the leading engi- 
neering society. The two lectures already delivered, 
which have been reported in THE ENGINEER, that by 
Mr. Edgar Crammond on the relation of foreign 
investment to trade, and by Mr. Harry Allcock, on the 
decimal system of coinage, weights, and measures, 
both attracted large attendances of all classes of engi- 
neers, invitations having been extended to members 
of all the principal engineering institutions, as well as 
of representatives of other interests. The subjects 
of the lectures are clearly topics which ought to find 
a place in the programme of any organisation designed 





to assist the work of engineers. They raised many 
questions in which the industry has.a real interest, 
and elicited expressions of opinion from those con- 
nected with the various branches of engineering, and 
with home Government and Colonial Government de 
partments. The fact that the lectures were not printed 
and cireulated among those desirous of taking part in 
the discussion was, perhaps, one of the causes which 
prevented the debates rising to the level which might 
have been anticipated, but the experiment obviously 
commended itself to the large audiences present on 
both occasions, and it is hoped that further lectures 
will be arranged on some of the many other subjects 
in which Great George-street might appropriately 
show an interest at this juncture. One of the objec- 
tions which has always been raised to the introduction 
of commercial questions at engineering institutions 
is the fear that advantage might be taken to make 
use of these occasions for purposes of advertisement. 
Certainly no such tendency was revealed in the dis- 
cussions at the Institution of Civil Engineers, 


Institution of Naval Architects. 


IN spite of the limitation of the activities of 
the Institution of Naval Architects, arising out of 
conditions created by the war, it is impossible to read 
the report of the meeting without feeling that it 
served more than one useful purpose. Much interest 
was created by the announcement that the Council is 
taking into consideration means whereby the whole 
of the engineering institutions may be brought into 
closer touch with each other for common purposes. 
The form which the proposal has taken at the outset, 
although it has not yet assumed definite shape, is the 
creation of a permanent council which would con- 
stitute an Engineering Senate. It is felt that a body 
of this character, which would persist through all 
changes of Government, and stand outside merely 
party questions, would enable engineers to take that 
place in the councils of the Empire which the impor- 
tance of the profession warrants. The further develop- 
ment of this movement, which is likely to meet with 
the approval of engineers generally, will be watched 
with considerable interest. The papers read at the 
meeting ranged over a variety of topics, some of which 
at least are of practical importance at the present 
time. The standardisation of machinery for cargo 
boats, which was the subject of a contribution by Mr. 
D. B. Morison, and may be entrusted to a committee 
of the Institution, is closely related to the stan- 
dardised shipbuilding programme for which contracts 
have been placed. Another practical subject which 
received attention dealt with a method of simplifying 
the spacing of bulkheads according to the rules of the 
International Convention, and Mr. Lovett’s paper 
on that subject was welcomed by ship designers. 
On the second day of the meeting an account was 
given by Mr. W. J. Luke of some further experiments 
carried out in Messrs. John Brown and Co’s Clydebank 
tank upon wake and thrust deduction problems, and 
another notable contribution was that by Mr. J. J. 
King-Salter on the influence of running balance of 
propellers on the vibration of ships, a subject to 
which manufacturers as well as naval architects con- 
tributed their views. The relative advantages in 
marine service of reduction gears of the floating 
frame type, as developed in the United States, and of 
the rigid type so largely favoured by British ship- 
owners, was raised by Mr. J. H. Macalpine. Pro- 
fessor Hovgaard dealt with the buoyancy and stability 
of submarines, making an attempt to disentangle the 
somewhat complicated relations between buoyancy, 
weight and stability. This paper elicited from Mr. 
Cesare Laurenti, the Italian expert, a practical con- 
tribution on points which, until now, have been 
known only to designers. 


Non-ferrous Metal Problems. 


THE newer developments in connection with 
the melting of non-ferrous metals, which was the 
main subject under discussion at the recent meeting 
of the Institute of Metals, provided yet another illus- 
tration of the influence of the war in sweeping away 
many of the old internal jealousies and suspicions 
which, in the supposed interest of the individual, have 
been allowed for many years to hamper the general 
progress of particular industries. Until a compara- 
tively recent period the frank disclosure by manufac- 
turers of their experiences and practice, which was 
the distinguishing feature of the debate, would have 
been impossible. As the report in THE ENGINEER 
show, there was a valuable interchange of views 
between scientists, manufacturers, and users of non- 
ferrous metals. Advocates of the various systems of 
melting, involving the employment of different types 
of furnaces, and the use of solid, liquid, and gaseous 
fuels, as well as electric heating, disclosed the present 





condition of development of rival systems, and 
possible fields of application. The statisties which 
were given of costs for gaseous melting over a period 
of five years at the Royal Mint, as compared with the 
old coke-tired furnaces, are likely to prove a valuable 
source of reference, more particularly as some of the 
smaller problems associated with the use of gas-fired 
furnaces appear to have been solved. Objection 
may perhaps be made on the score that the conditions 
of working at the Royal Mint are somewhat different 
from those which obtain in ordinary commercial 
operations, and, indeed, it was pointed out that well 
designed coke-fired furnaces can be worked on fuel 
consumptions which compare in cost quite favourably 
with the figures submitted by the Mint. It was 
made clear, too, that although the use of low-pres 
sure gas for melting purposes is making some head- 
way, there is a belief among manufacturers that 
the modern form of coke-fired furnace has still a 
useful future. The employment of the 
furnace is only in the experimental stage, but there is 
ground for assuming that if costs of operation can 
be reduced to a level which will compare favourably 
with other methods this type of furnace will find a big 
field of application in the non-ferrous metal trades. 


electric 


The Strike at Barrow. 


Ir is with unspeakable regret that we find 
ourselves obliged to put on record here that an 
inexcusable strike was called on the 21st of March 
by certain shop stewards at Barrow, and that it 
continued in force until Wednesday last. Com- 
ment is deprecated at the present time, but the bare 
facts as reported by the Press Bureau may be set 
down here. The number of men “ out” is now very 
large and the strike affects practically all engineering 
shops in the area, but the shipyards so far are free. 
The cause is said to be the alleged cutting of time 
allowance under the premium system and general 
dissatisfaction with rate fixing generally. The 
strike appears to have been organised by the shop 
stewards without the sanction or knowledge of the 
recognised trade unions. At a mass meeting of the 
men on the 22nd, a resolution to the effect that the 
strike should be carried on till the chief rate fixer 
dismissed and the rate fixing adjusted was 
carried. A ballot was taken on Sunday last, when 
by a majority of 2608 against 550 the men refused 
the proposals that had been put forward by the 
Government. The first of these proposals was made 
on the 23rd, when the Minister of Labour agreed to 
have the question enquired into and settled within 
seven days, the award to be retrospective. It was 
promptly rejected. A few days later “the matter 
was referred to the War Cabinet, who endorsed the 
attitude adopted by the Minister of Labour and the 
offer made by him. At a mass meeting on the 28th 
the men still refused to return to work” until the 
alleged grievances were rectified. On that night, 
by arrangement with Mr. Hodge, the Executive 
Council of the Amalgamated Society of Engineers 
went to Barrow to endeavour to persuade the men 
to return to work. The Council proposed the creation 
forthwith of a ‘‘ composite conference ’> which should 
sit day by day till the matter was settled and should 
then “establish machinery for dealing with all 
future difficulties and grievances.” From all this 
it will be seen that the men have struck without 
notice, and that they have refused to listen to the 
advice of their leaders or to accept the offers of the 
Government. The official report ends thus: ‘‘ The 
works have been continuously open, and are still 
the men to return. The production of 


was 


open, for 


‘munitions of the most vital national importance is 


being greatly delayed. In the circumstances, the 
Government are bound to regard the matter as one 
of grave consequence, and they will immediately 
consider the steps necessary to deal with it.” 


Although it is an event which belongs to April 
and not to March it will be convenient to give the con- 
clusion of this Barrow history. ‘The firm attitude of 
the Government had the desired effect, and on Tuesday 
night it was reported that the men had agreed to 
resume work on Wednesday on the conditions on 
which they left, and the firm, in accordance with 
recognised procedure, will confer with the constitu- 
tional representatives of the workpeople on any 
questions between them immediately after resump- 
tion. The settlement was arrived at as the result 
of a ballot on Tuesday morning. which was in favour 
of a local conference with the firm in preference to 
sending a deputation to meet the Minister of Labour. 
The result of the ballot was: For local conference 
and resumption, 1623: against local conference and 
resumption, 1250. Arrangements have been made 
for the joint conference. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. VIII.* 
PRESSES. 

As we explained in our first article, vegetable oils 
are extracted from the properly prepared oil-bearing 
substances in either of two ways, one being by the 
application of pressure, and the other being by the use 
of chemical solvents. With the latter method we 
shall deal in a succeeding article. The former, the 
pressure method, and the machinery required for it, 
will be dealt with first, as it is undoubtedly true that, 
for the present, more oil is recovered by it than by the 
chemical solvent method. 

DEVELOPMENT OF THE OIL PRESS. 

A word may perhaps be said as to the historical 
development of the oil press. The ancients used 
presses operated by wedges or levers. The Greeks 
and Romans, in the recovery of olive oil, employed 
serew presses which followed closely in design the 
usual form of wine press. The screw type of press 
persisted in use for many centuries, and may still be 
said to be in employment in the shape of certain small 
hand-power presses having a capacity of 8lb. to 10 |b. 
of seed per charge, and supplied for trial and other 
purposes. In the seventeenth century the Dutch 
‘*stamper’”’ press was invented. Although in prin- 


| followed in that direction. 


and other advantages attendant upon a vertical 
position were early recognised, and development 
The earlier vertical 
presses were designed to deal with the oil-meal in bags, 
just as in the case of the Dutch press. The presses 
were provided with two tubs or circular boxes of 
metal, one perforated all over, being placed within 
the other, which was used to catch the expressed oil. 
The bags of meal, with a metal plate between each, 
were deposited within the inner, perforated box, and 
the whole, resting on the head of the hydraulic ram, 
was forced upwards against the overhead entabla- 
ture of the press, a circular boss on the underside of 
which entered the perforated box and exercised the 
necessary reaction on the meal bags. It was soon 
found that this method of working could be improved 
upon if each bag of meal were pressed in a separate 
box, and as a result the “‘ box press,’”’ with four or so 
separate seed boxes, came into favour. 


MODERN HYDRAULIC PRESSES. 


Up to this point it was universally the custom to 
press the meal in bags. These bags were a source of 
trouble and expense, for they were readily damaged, 
and had constantly to be renewed. Their employ- 
ment, however, was dictated largely by the conven- 
ience which they provided in charging the press with 
meal. With the development of the meal moulding 
or forming machine, modern examples of which were 
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Fig. 33—BATTERY OF FOUR ANGLO-AMERICAN PRESSES—MANLOVE, ALLIOTT} 


ciple it was but a revival of the wedge press of the 
ancients, it played an important part in the develop- 
ment of the industry, persisting in use even some 
considerable time after the development and applica- 
tion of the hydraulic; press. The , Dutch , press 
consisted of an oblong wooden or cast iron box 
containing a perforated double bottom. A _ bag 
filled with meal was placed at each end,of the box, 
between perforated iron plates. The space between 
the two bags was filled up with wooden blocks and 
wedges. Over the box was erected a framework on 
which was swung a balk of timber some 16ft. long by 
8in. or so square. This balk was lifted and allowed 
to fall on one of the wedges in the box by means of a 
revolving shaft. About fifteen blows a minute were 
delivered on to the wedge, the height of fall of the balk 
being about 2ft. A blow delivered on a second and 
inverted wedge loosened the blocks and bags in the 
box when the pressing was completed. 

The development by Bramah of the hydraulic 
press received application in the oil-seed crushing 
industry early in the nineteenth century. The first 
hydraulic oil presses were little more than Dutch 
presses in which hydraulic power was substituted for 
that obtained from wedges and a falling weight. 
Horizontal oil presses continued in use for some 
considerable time, but the economy of floor space 
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illustrated and described in the preceding article, a 
new direction was given to the evolution of the oil 
press. The moulding machine permitted the meal to 
be handled and placed in the press without the use of 
bags. The cakes, rough formed, had only to be 
wrapped in press cloths and taken to the press on a 
tray. We have already explained that the function 
of the press cloths is, not only to provide a filtering 
medium, but also to establish a passage outwards for 
the oil when the meal closes up under pressure. This 
function was, of course, also fulfilled by the old- 
fashioned bags, but in contrast with these the press 
cloths are far less readily damaged, and can be 
renewed simply by cutting off lengths from a roll of 
cloth. With this development boxes were no longer 
required in the press, and were replaced by a series of 
horizontal plates, between which the rough formed 
cakes could be placed and pressed. This system of 
press, the Anglo-American, as it is universally called, 
was introduced into this country in 1873 by Rose, 
Downs and Thompson, Limited, of Hull, and was at 
first applied only to the crushing of linseed and similar 
small oil-bearing seeds. To-day it is in extensive 
employment for extracting oil from many kinds of 
seeds, nuts, &c. In acommon size it is provided with 
plates sufficient to make sixteen cakes at one pressing, 
representing a total charge of, say, 320 lb. of crushed 
seed. 


In a still later type of oil press, known as the “ cage 
press,” something of a reversion to the earliest form 
of box press is to be observed. The cage press 
derives its name from the fact that, in place of the 
horizontal plates of the Anglo-American system, there 
is substituted a circular-sectioned cage built up of 
finely spaced upright bars. Inside this cage the meal 
is placed in layers separated from one another by 
means of press cloths and discs of metal. The cakes 
turned out by this form of press are circular. The 
system has recently come into extensive use, and is 
particularly adapted for pressing castor seed, copra 
and other substances of a very oily nature, which are 
commonly pressed twice. These two types of press, 
the Anglo-American and the cage, at present hold the 
field. Typical examples of each will now be described 
and illustrated. 

TYPICAL ANGLO-AMERICAN PRESSES. 

In the engraving on page 309 we reproduce a 
drawing—kindly prepared expressly for the purposes 
of this article by Manlove, Alliott and Co., Limited, 
of Nottingham—showing an Anglo-American oil 
press and some of its details. This example consists 
of a cast iron head and bottom, united by four forged 
steel columns having buttress-threaded nuts at each 
end, a cast steel cylinder resting within the bottom 
casting, and a hollow cast iron ram supporting a cast 
iron'table or head. The bottom casting is flanged all 
round to form a tray in which the expressed oil is 
caught. Between the top and bottom castings 
fifteen steel press plates are arranged horizontally. 
These plates provide spaces for sixteen cakes, each 
space, when the plates are fully dropped, being 2tin. 
in depth. Each plate is hung from the one above by 
meansjof four oval mild steel links slipped over square 
headed studs screwed into the plate edges, the topmost 
plate of all being hung similarly from the top casting. 
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Fig. 40—SMALL ANGLO-AMERICAN PRESS, ETC. 


To the inner side of each of the four columns of the 
press a flat, square-edged runner or guide is pinned. 
The width of the plates is a loose fit between these 
guides, while square-headed studs, screwed into the 
plate edges, engage the outer faces of the guides, anc 
prevent the plates moving lengthwise. This method 
of supporting the plates secures the required condition, 
namely, that the plates, when pressed upwards, should 
close together without friction, or at least without 
cumulative frictional resistance. Were this condition 
seriously departed from there would be a danger of the 
upper cakes being less thoroughly pressed than the 
lower. 

The press plates are corrugated in the manner 
shown in the engraving. These corrugations, ‘as 
well as the longitudinal ridges which are raised on the 
plate, are intended, as far as possible, to prevent the 
meal from spreading when the pressure is applied. 
If a brand mark is required on the finished cake the 
desired letters, &c., are raised or sunk on one side of 
each press plate. The press plates are in the instance 
illustrated of steel. They are frequently roiled to the 
required formation. Occasionally they are built up 
from steel plates. When a brand mark is required 
on them they are commonly made of malleable cast 
iron. The same presses may not, however, always 
be used for one class or quality of material. Under 
these circumstances, to avoid having to change the 
plates to obtain merely a different brand mark, plates 
are made in which the brand mark is formed on a 
removable portion. 

The ram of the press illustrated on page 309 is 16in. 
in diameter. The working pressure is 2 tons per 
square inch, so that the total force exerted is some 
400 tons. This gives about §-ton per square inch 
as the pressure exerted on the meal cake. The 
hydraulic pressure is sometimes transmitted to the 








ram cylinder by means of water alone, or of water 
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mixed with glycerine, to prevent the liquid from 
freezing too readily. Frequently, however, the working 
fluid preferred is oil, and, if possible, oil of the same 
nature_as that being extracted, the reason being that 
any leakage of the working fluid from the cylinder into 
the tray catching the expressed oil is thus rendered 
harmless_in its effect upon the oil being recovered. 

Anglo-American presses are usually arranged in 
oil mills in sets of four, as shown in Fig. 39, where a 
battery, made by Messrs. Manlove, Alliott, is illus- 
trated. The fourth press in this view is represented 
without its plates. The presses are entirely separate. 
Sometimes, however, they are to be found provided 
with a common gutter or tray for catching the oil. 
They are worked separately but in unison. Thus, 
while one press is being charged another is having the 
pressure applied to it, a third is standing under the 
pressure, and the fourth is being unloaded. The 
presses illustrated in Fig. 39 are of the same size and 
general design as that represented in the engraving 
on page 309. One secondary point of difference is to 
be noticed in the arrangement made for supporting 
the plates when the ram is lowered and the press is 
ready for charging. Instead of the links shown in the 
drawing, the long edges of the plates are formed with 
two projecting ears. The gap between these ears is 
the same on all the plates, and fits on to a vertical flat 
bar fixed between the top and bottom castings on each 
side of the press. The breadth of the ears decreases 
from plate to plate downwards, so that they may pass 
farther and farther down between a pair of inclined 
bars similarly fixed, and with steps cut on their 
facing edges. This “ladder” arrangement, as it is 
called, has the advantage that it dispenses with the 
need for any additional means of fixing the position 
of the plates. No runners are required on the insides 
of the four columns, for the inclined bars definitely 
fix the position of the plates crosswise, while the 
vertical bars fix their position lengthwise. Instead 
of solid ears four pins are sometimes to be found on 
the long edges of the plates fulfilling the same function. 

The above examples may be taken as representing 
the standardised design of Anglo-American presses. 
This standard design, it may be repeated, uses a ram 
16in. in diameter, and a working pressure of 2 tons 
per square inch on the ram. It turns out at one 
pressing sixteen cakes, each weighing from 10 lb. to 
12lb. Various other sizes of press are, however, 
made, ranging from a twelve cake to a twenty cake 
press. The pressure employed in these presses is in 
general the standardised 2 tons, and as a rule the 
diameter of the ram in inches is equal to the number 
of cakes made at one pressing. For special. purposes 
presses using 3 tons per square inch are made in the 
larger sizes. 

SMALL ANGLO-AMERICAN PLANT. 

As a contrast to these regular sized presses, we 
illustrate, in Fig. 40, an Anglo-American press, by 
Messrs. Manlove, Alliott, which is built to a very small 
scale. The engraving shows a complete self-contained 
plant, comprising a set of four high-chilled reducing 
rolls, a heating kettle with steam jacket, meal moisten- 
ing arrangement and agitating gear, a meal moulding 
machine, and a twelve cake press, operated by 
hydraulic power. The plant is capable of dealing with 
about a ton of seed—containing not more than 35 to 
40 per cent. of oil—per dey of eleven hours. With 
the exception of the moulding machine, which is 
operated by hand, the entire plant is driven from the 
belt pulley at the right-hand end of the overhead 
countershaft. The hydraulic power for the press is 
supplied by a horizontal pump mounted on the press 
head, and driven from the kettle agitator shaft by 
means of an excentric and a connecting-rod. It will 
be noticed that the press plates in this example are 
coupled together by two sets of “* lazy tongs.”” About 
8 to 10 brake horse-power is required to drive the 
whole plant. For treating very oily material similar 
small sized plants are made with a press of the cage 
type. In both forms two presses equivalent in output 
to the one shown in Fig. 40 are sometimes supplied, 
so that the whole plant may be run more or less 
continuously, 


LIMITATIONS OF THE ANGLO-AMERICAN SYSTEM. 


The Anglo-American type of press is undoubtedly 
an efficient piece of machinery, and possesses certain 
well marked advantages. Thus, it is comparatively 
simple and straightforward in design. Running in 
conjunction with a modern meal moulding machine 
it is easily and quickly loaded. It is equally easily 
unloaded after the meal has been pressed, although in 
this connection it is to be remarked that the stripping 
of the press bagging from the cakes taken from the 
press may involve considerable labour, so much so that 
in some mills it has been thought advisable to install 
special machines which permit the stripping to be 
performed mechanically instead of by hand. 

At the same time the general design of this type of 
press is not altogether free from disadvantages. One 
obvious drawback lies in the fact that the cake of 
meal is pressed only on its two faces and not simul- 
taneously round its edges. This defect is partially 
compensated for by corrugating the press plates in the 
manner we have explained, so as to prevent or reduce 
the tendency of the meal to spread. This expedient 
is more successful with some materials than with 
others. Thus, if the material being crushed is castor- 
seed, copra, palm kernels, or such like substances of a 
very oily nature, the mobility of the material, arising 








from its high oil content, commonly results in the 
meal spreading excessively, however the press plates 
may be shaped. If the spreading is excessive more 
oil will be left in the cake than is desirable or profit- 
able, so that the cakes will probably have to be again 
reduced to meal, and pressed a second time. Second 
expression oil does not, however, command as high a 
price as first expression oil. Consequently, as a 
general rule, it is the oil seed crusher’s endeavour to 
extract as much oil as possible at the first expression. 

A second disadvantage of the Anglo-American 
system of press is, like the first, of importance only 
when very oily material is being handled. In forming 
such material into rough cakes in the moulding 
machine it is difficult to carry the compression as far 
as it should go without expressing some of the oil from 
the meal. If this undesirable expression of oil is to 
be avoided, the rough cakes put into the main press 
must be less compressed, and consequently thicker 
than usual. As a result the press has to be made 
taller by a corresponding amount, and the movement 
of the ram has to be increased in order to make good 


| by means of spocket wheels. 


the deficiency in the preliminary compression of the | 


meal. Under the high hydraulic pressures in use the 
latter item reacts unfavourably on the upkeep charges 
of the press generally, and of the ram and valves in 


| serves two purposes. 


particular, and, in addition, increases the amount of | 


pressure fluid used at each movement of the ram. 

It will be gathered from these remarks that the 
Anglo-American type of press is best adapted for 
dealing with seed, &c., containing a moderate amount 
of oil. For very oily seeds a press is required which, 
in the first place, supports the layer of meal round its 


edges while pressure is being applied to its faces, so | 


that the meal may be evenly pressed and prevented 
from spreading, and which, in the second place, will 


preliminary moulding machine. Such an appliance 
is the box cage type of press, which, in several different 


forms, has recently come into extensive employment, | 


| has 


motor by its own clutch, and the operation of steering 
is performed by disengaging one or other of the two 
clutches, allowing one chain to run freely while the 
machine is driven round it by the other chain. 


The firm of Clayton and Shuttleworth, Limited, 
Lincoln, recognising the advantages of the caterpillar 
system and the urgent demand for tractors of this 
description both for military and agricultural purposes, 
has designed in collaboration with the Munitions 
Mechanical Transport Department of the Ministry of 
Munitions a machine which differs fundamentally 
from the Holt, and contains several original features, 
as will be seen from the illustrations given below and 
in a Supplement. It is a petrol-driven tractor in 
which proved motor car practice has been largely 
followed both as regards the motive mechanism and 
the system of control. That is to say, a six-cylinder 
vertical petrol engine, through the medium of a 
clutch and gear box, transmits motion to a worm 
driven axle and differential gear which, instead of 
driving road wheels, gives motion to the road chains 
In addition to the road 
chain the tractor has a front road wheel—see illustra- 
tion—carried in a forked boom or bracket. This wheel 
First for steering, and secondly 
to enable the machine to adapt itself to the contour 
of the road, or rather land over which it is travelling. 
The Clayton and Shuttleworth machine differs from 
the American machine in that, instead of the bracket 
being rigid with the main frame of the tractor, it is 
pivoted so as to allow freedom of movement vertically. 
The bracket or carriage which carries the front 
steering wheel is made of rolled channels, 7in. by 3in., 
pressed to shape and stiffened by cross channels. It 
a certain amount of free vertical movement 


. , against stiff steel springs, and can be raised clear of the 
be able to work without the assistance of a separate | 


| seat. 


| 


ground when desired by means of a hand wheel worm 
gear and segmental racks and pinions from the driving 
The possible vertical movement is about 
15 deg. above and below the horizontal. Strong 


following upon a great increase in the amount of very | helical springs tend to keep the road wheel on the 


oily seed, &c., received for treatment. In our next 
article we will illustrate and describe typical examples 
of cage presses. For the present we need only say 


ground and act as cushions against shocks due to 
bumping on the ground, a floating connection between 
the spur lifting pinions and the segmental rack being 


that the cage type of press is itself not wholly free from | provided on the transverse shaft. The front wheel 


disadvantages peculiar to its design. 








A CATERPILLAR TRACTOR. 


THE road chain or caterpillar system of road | of the wheel. 


traction, although by no means novel, is regarded by 


| 
| 
| 
| 


| is carried in a steel casting having a projecting arm 
| to which is attached the steering nut. 


This casting 
is bored out and the axle forging which connects the 
front end of the carriage or boom passes through the 
centre, and the main pivot pin is placed jn the centre 
The bearings of the front wheel are 
two bronze rings, llin. diameter and 3in. wide. 


many people as one of the developments in road |'They are dust and dirt proof and are lubricated by 














CLAYTON AND SHUTTLEWORTH CATERPILLAR TRACTOR 


locomotion which has been brought about by the war. 
Such, of course, is not the case. Tractors with this 
fundamental system of propulsion have been known 
for many years, but until the present war the main 
idea of distributing{the weight of the machine over 
the road surface by means of a chain track has 
perhaps not received as much attention as it deserves 
on this side of the Atlantic. 
over other methods the “ tanks ” used by the military 


authorities have clearly demonstrated. The one | 


great advantage obviously is the distribution of the 
weight of the machine over a very large road surface, 


giving better adhesion, especially on very soft and | 


uneven ground. In fact, for such conditions the 
“ caterpillar ’’ system seems to be the only feasible 
method of designing a self-propelled machine. Many 


caterpillar tractors are already in use for hauling | 


heavy loads such as guns on both our own side and 
on that of the enemy. The Holt machine, which 


originated in America, has been, and is being, exten- | 


sively used for such purposes. In this tractor each 
road chain or track is independently driven from the 


That it has advantages | 


means of a grease gun. A platform on the bracket 
is provided for men to stand on when starting the 
engine. So much for the construction and functions 
of this important feature of the tractor. 

The transmission system is very stout and sub- 
stantial, and is built up in one unit. A multi-disc 
clutch with seven steel discs alternating with Ferodo 
| friction material transmits the revolutions of the crank 
| shaft through a double leather disc universal joint 
to the gear box, which provides for three forward 
road speeds of 1}, 34, and 5 miles per hour, and a 
| reverse speed of 2 miles per hour at an engine speed 
of 1000 revolutions. The gear wheels are of heat- 
| treated, oil quenched steel of 120 tons tensile strength. 
The gear shafts are mounted in bearings of the 
Hoffman roller type. The gear box, instead of being 
split, has large end covers to permit withdrawal of 
| the gears. -The change speed mechanism is designed 
so as to dispense with cross shafts, the gears being 
engaged by selector mechanism and gate contained 
|in the gear box itself. The change speed lever is 
| directly above the box and on the left-hand side of 
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the driver. The box is very short, stiff, and compact, | and are capable of independent movement. Each 
and is bolted direct to the worm gear casing which | chain passes over two sprockets 2ft. 6in. pitch circle 
forms the final drive to rear axle. 
place through worm gearing with a ratio of 8.75 to 1. | wheel at the front ; the two rear sprockets run loose 


The gear box shaft is coupled to the worm by a muff | on the shaft, but are geared up to the differential | 


coupling. The differential wheels are solid with | and drive the chains. All the sprockets have ample 
the axle, which is a solid forging terminating | bearing surface, and provision is made for lubrication 
in square ends to accommodate the main driving | by grease pumps. The outside frame is supported 
pinions. These in turn mesh with a larger wheel | at each end by the axles of the sprocket wheels and 
which is bolted to a pair of sprockets and the sprockets | intermediately by a cast steel bracket which carries 


See that position of Cock fs such 
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LUBRICATION SYSTEM OF CATERPILLAR TRACTOR ENGINE 


The total width of the machine | the operating gear for raising the front boom. Means 
are provided for adjusting the tension on the chains. 
and between the longitudinal centre lines of the chains | ‘To facilitate turning sharp corners or in limited space 
oft. 4in., the strakes of which are lft. 10}in. wide. | independent brakes and brake drums are provided. 
They are pressed out of °/;, steel plates and are so | The drums are bolted to the main driving pinions, and 
shaped in transverse section as to overlap each other | the latter are secured on the square ends of the 
slightly without making actual contact. These strakes | differential shafts. The drums are lined with Ferodo, 
form the track, and are riveted to two link chains | and by braking one side of the differential the inner 
which are guided by rollers above and below the | track can be either absolutely locked and made to 
pressed steel frame which carries the sprocket wheels. | act as a pivot or any degree of slip for a less abrupt 
The pitch of the chain is 7jin. The main roller truck | turn can be allowed. To compensate for the gearing- 


drive the road chains. 
to the extreme edges of the road chains is 7ft. lin., 
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This drive takes | diameter at the rear of the machine and one similar | 


ei Chain Sprocket Wheel 


cylinders are all separate castings, with ample water 
space, loose heads, and overhead valves. The valves 
are actuated by rocker levers and push rods from the 
| cam shaft and tappets, and means are provided for 
adjustment ‘of the tappet rods. The cam shafts 
|and cams are in one piece, the cams being case- 
hardened and ground accurately. The main crank 
shaft is of nickel steel, with seven bearings, 2#in. 
diameter, all the main bearings, except that nearest 
the fly-wheel, being 3in. long. The rearmost bearing 
is 4}in. long, and the big end bearings 3}in. long. 
The crank case differs from ordinary motor car prac- 
tice in that it is cast in one piece, of box section, with 
large end covers for the insertion and removal of 
the crank shaft. It is of cast iron, as is also the oil 


| sump, which is secured to it by set screws and nuts 


and flanges. The pistons are of cast iron of great length, 
and with three rings above the gudgeon pin. The 
latter is 1Zin. diameter, hollow, and secured by a 
set screw. The piston and gudgeon pin are lubricated 
by the splash of oil in the crank chamber. Inside 
the top of the piston is a depending point, from which 
oil which accumulates inside the piston can drip 
into a hole in the small end of the connecting-rod 
to lubricate the bearing. The connecting-rod is of 
H-section, with die-cast white metal bearings for 
the big ends, and special bronze bearings at the 
small end ‘The timing gear wheels are of steel, 
with helical teeth 1}in. wide and 6 diametral pitch. 
Another helical pinion, meshing with the cam shaft 
wheel, drives a shaft on which is the water circulating 
pump and magneto, the connection being made by 
a flexible coupling of leather and steel discs. The 
water pump is of the centrifugal pattern, throwing 
2000 gallons of water per hour, with an engine speed 
of 1000 revolutions per minute. The magneto is of 
the Thomson-Bennett high-tension pattern. For 
starting purposes, however, another small C.A.V. 
magneto is provided, apart from the engine. We 
shall refer to this later. 

The design presents many interesting features. 
It was desired to reduce machining and erection to 
the minimum, and with this object,in view the 
bearing caps are so made that a large packing space 
is left, so that the need to machine the flat faces of 
the lower half bearings and of the caps is avoided. 
Furthermore, all bearings, save one, are allowed end 
play, and all the bearing shells, which are of steel 
lined with white metal, are plain cylinders. In 
machining the crank case for the bearing the caps 
were put on and adjusted roughly in position by 
packing pieces. All were then bored through and 
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FAN AND STARTING MECHANISM OF CATERPILLAR TRACTOR 


has seven cast steel rollers 9in. diameter, mounted | up effect of the differential when the inner track is 
on double flexible roller bearings. These take the | locked an exceptionally low first speed gear ratio has 
upward pressure of the road chains. Three top | been fitted. 

roliers of cast steel 5}in. diameter, running on plain| The engine has been constructed by the National 
bronze bearings, support the upper side of the chain. |Gas Engine Company, Limited, Ashton-under-Lyne, 
All rollers are lubricated by holes in the spindles, | to the designs of the Munitions Mechanical Transport 
which are filled by grease guns. The trucks are | Department, and has several features which mark 
carried on two laminated springs with 2}in. deflection. | a new departure in this class of motor. 

They work between horn plates forming an extension; The engine has six cylinders, 53in. diaer by 64in. 
of the main, and outer frames, and are secured endways | stroke. On page 314 and in the Supplement we give 
by two radius rods anchored to one of the cross shafts, | illustrations, from which it will be observed that the 


dowels fitted in the bottom of each. ‘These dowels 
prevent the brasses from turning, but leave them 
sufficient end play to adjust themselves to the crank 
shaft journals. The brass at the clutch end fits 
without end movement, and the shaft, being provided 
with large collars bearing against each side of it, is 
held in position. The whole engine has been designed 
with a view to the easy removal of any of its parts 
while in position on the tractor. 

We were impressed by the method of suspending 
the engine in the frame of the tractor, so as to obviate 





Or 


he 
‘or 
fts 
e- 
nk 


st 


ng 


C- 
th 
of 
vil 
ts 
h, 
106 


d 
le 
h 
p 
d 
of 


1e 





Aprit 6, 1917 


THE ENGINEER 


311 








stresses due to torsion of the framework. ‘The crank 
case is carried at the fly-wheel end by a cross shaft, 
securely fixed in the frame of the tractor, and making 
a running fit in a bracket forming part of the crank 
chamber. At the front end the engine is supported 
on a spherical bearing at the bottom of the crank 
casing. The joint between the cylinder and the 
cover is made water-tight by a copper-asbestos 
ring on the inside and rubber ring on the outside. 
The valves are of nickel steel, and the rocker levers 
which actuate them steel stampings. ‘The engine is 
fitted with a governor on the end of the magneto 
shaft, which, by means of a system of levers and rods, 
operates a throttle valve between the carburetter 
and the inlet manifold. This governor is adjusted 
to cut off the supply of air and vapour when the 
engine speed reaches 1000 revolutions per minute. 
Hot air for the carburetter, which is of the Solex 
pattern, is taken from a muffle round the exhaust 
pipe, and a shutter arrangement is provided for 
giving more or less air as required. 

The petrol is supplied to the engine by gravity, 
being pumped up from the main tank, holding 110 
gallons, to a tank on the dashboard by a plunger 
pump on the outside of the crank chamber, operated 
by a circular excentric cam on the cam shaft through 
a rocker lever and push rod. 

Special care has been devoted to the design of 
the pressure lubrication system, a separate drawing 
of which is given on page 310. To commence with, 
the oil sump at the bottom of the crank chamber is 
filled with lubricant by means of a funnel arranged 
at such a height as to be easily accessible when the 
bonnet is opened. The opening of the lid of this 
funnel also serves to open an overflow valve in the 
sump, so as to prevent overfilling. In designing the 
lubrication system special care has been taken to 
prevent the movement of a large body of oil from 
one end of the crank case to the other when the 
machine is ascending or descending the steep gradients 
which are likely to be met with in warlike operations. 
On this account the sump has been made very deep. 
From the sump the oil is delivered by means of a 
gear pump to a duplex strainer—which permits one 
section to be cleaned while the other is in action. 
From this the oil is forced under pressure to a main 
oil branch, which feeds each of the main bearings, and 
the oil passes through straight holes drilled through 
the crank shaft to the big ends of the connecting- 
rods. A relief valve is fitted in the oil-circulating 
system, and through this excess oil passes into a 
sight feed box, from which auxiliary lubrication can 
be taken if necessary to certain selected points. All 
the pipes in the lubricating system are straight, and 
are provided with plugs for cleaning. They are 
fitted externally, so as to be readily reached, and can 
be removed as one piece if necessary. The cooling 
water is contained in a gilled tube radiator, with cast 
iron headers, giving 398 square feet of cooling surface, 
and holding 9 gallons of water. Its side frames are 
made of pressed steel, and the hot water from the en- 
gine enters at the top header, flowing through the gilled 
tubes to the bottom header, from which it is caused 
to circulate by the pump previously mentioned 
round the water spaces of the cylinders and covers. 
For drawing air through the radiator a fan is provided 
under the bonnet. It is mounted on ball bearings 
and is driven by chain gearing from a pinion on the 
protruding end of the crank shaft. Combined 
with the mechanism which drives the fan is a second 
small C.A.V. magneto, which is geared with the 
starting handle by 2-1 gear wheels. On starting, 
this magneto supplies current to the sparking plugs 
in their correct order—l, 5, 3, 6, 2, 4—through a 
distributor on the main magneto, the latter by an 
ingenious arrangement being prevented from operat- 
ing until the engine has commenced to run, thus 
obviating any possibility of back-firing and accident 
to the starter. As soon as the starting handle is 
released by the overrunning of the engine, the 
auxiliary magneto ceases to work. The starting 
lever and fan are shown on the opposite page. It 
will be seen that a pinion on the starting handle 
spindle drives an internal gear ring to which is con- 
nected a pitch chain sprocket. The teeth of the 
internal gear are inclined, so that in the event of 
the engine reversing they are forced out of mesh. 

The total weight of the tractor is about 13 tons, 
which, distributed over the area of the chain tracks 
in contact with the ground, gives a pressure of about 
7 lb. per square inch. It is capable of hauling loads 
of more than 20 tons over soft ground and very steep 
gradients in a manner which is scarcely credible to any- 
one who has not witnessed the machine at work. The 
control is only a little more complicated than that 
of a petrol lorry. An inter-connected hand lever 
and accelerator pedal acts on the throttle to regulate 
the speed of the engine; another lever regulates 
the timing of the spark; three pedals are provided, 
one for the engine clutch and two for the brakes on 
the differential gear, and the change-speed lever is 
on the left-hand side. Besides the steering wheel, 
there is a wheel for raising and lowering the front 
road wheel. We have witnessed several of these 
tractors at work on the roads, on soft grass land, and 
on land which had been ploughed, and their opera- 
tions left nothing to be desired. On the soft ploughed 
land there was very little compression of the soil 
after the tractor had passed over it, an objection 
which agriculturists raise against the ordinary system 





of motor haulage. For this class of work the chief 
objection which can be raised against the Olayton 
caterpillar is that it is much too powerful. We saw 
it haul two four-furrow ploughs in échelon with 
perfect ease, cross ploughing at three miles per hour. 
What we were most impressed with, however, was 
the manner in which the tractor performed in mud 
of great depth and on hilly ground. Gradients of 
45 deg., or 1 in 1, were easily taken, while the observer 
was momentarily expecting to see the machine 
slip down backwards. The machine is a great credit 
to Messrs. Clayton and Shuttleworth, the National 


Gas Engine Company, and the Munitions Mechanical- 


Transport Department, of which Mr. W. F. Rain- 
forth is Director, and forms another example of 
the way in which British enterprise and determination 
can surmount difficulties when the need arises. The 
order was placed in the middle of last June, and 
at the beginning of November—that is, within 
4} months—the first tractor had been completed. 








THE INSTITUTE OF METALS. 
No. IL* 


THE feature of the second day’s proceedings was 
the group of papers on metal melting and the discus- 
sion which they elicited. 

The four papers, “‘ Metal Melting as Practised at 
the Royal Mint,” by Mr. W. J. Hocking; ‘‘ Coal Gas 
as a Fuel for the Melting of Non-ferrous Alloys,” 
by Mr. G. B. Brook ; “ High Pressure Gas Melting,” 
by Mr. C. M. Walter ;f and ‘‘ Metal Melting,” by 
Messrs. H. M. Thornton and H. Hartley, were the 
subject of a joint discussion. 


ON “ METAL MELTING AS PRACTISED AT THE ROYAL 
MINT.” 


Standard gold, silver, bronze, and cupro-nickel are melted 
at the Mint and cast into bars for coinage. The castings are 
of comparatively small dimensions, and are in the form of thin, 
rectangular strips about 2ft. long, varying in width and thickness. 

In melting precious metals for coinage work the correct pro- 
portions of the gold-copper and silver-copper alloys must be 
maintained within the restricted limits of variation prescribed 
by law. For this reason the volume of the charge is limited to 
one which can be conveniently stirred and manipulated, with 
a view to the production of bars uniform in composition. For 
gold the weight of the charge is 2800 oz., for silver about 6000 oz., 
and for bronze and cupro-nickel about 400 Ib. 

Coke furnaces were in use until 1910. The melting depart- 
ment was then enlarged and rebuilt, and, as the result of a 
series of experiments, furnaces, fired by low-pressure gas and 
air, were introduced. Urgent demands for gold coinage arising 
during the rebuilding operations, an improved gas-melting 
plant was installed in a disused smithy, with a floor space of 
860 square feet only. In the course of a year and nine months 
874 tons of standard gold, amounting in value to 111 millions 
sterling were melted. As a test of the efficiency of the four 
experimental furnaces in use, a continuous run of melting was 
maintained for 27} hours. The total amount of gold melted 
was 257,052 oz., or 7.87 tons, which is upwards of a million 
sterling in value. There were 102 pourings, and the con- 
sumption of gas was 32,000 cubic feet. The furnaces were in 
a condition to resume work on the following day as usual. 

The furnaces in the new buildings are designed to burn gaseous 
fuel, gas being supplied at 3in. pressure and air at 2} lb. pressure. 
The burner adopted is of the Brayshaw type, with a specialised 
form of attachment to the furnace. Two sizes of furnace 
were constructed in separate rooms, one for melting gold, with 
crucibles of a capacity of 2800 0z., and one for other metals; 
with crucibles taking 400 Ib. 

The large furnaces are 16 in number, and are built of Stour- 
bridge firebrick, each well being 19in. in diameter and 32in. 
deep. The wells are lined with circular firebricks, 3in. thick, 
jointed with a refractory material, composed of carborundum, 
fire-sand, and silicate of soda. The furnaces are constructed 
in line towards the centre of the room, and arranged in two 
batteries, one of ten and one of six. The brickwork is braced 
together by a framework of iron bars to resist expansion, but is 
not enclosed with iron casing. The tops, however, are covered 
with cast iron plates, lin. thick, bedded upon a fin. layer of 
asbestos cement. 

A circular firebrick closes the mouth of the furnace hole 
during melting. This cover, which weighs 1} cwt., can be 
lifted and wheeled into any desired position on the furnace top 
by means of a portable remover designed in the Mint. 

An electric-driven overhead travelling crane of 5 cwt. capacity 
hoists the crucible of molten metal from the furnace, and trans- 
ports it to one of two pouring frames. By means of worm 
gearing connected with the frame the crucible is tilted, and its 
contents poured into iron moulds set up in wheeled carriages, 
which travel over a permanent track laid lengthwise of the 
room. 

The rate of gas consumption by the 16 large furnaces is 
about 15,000 cubic feet per hour. A 6in. service pipe is used 
for delivery, and this provision is well in excess of the require- 
ments, an ample reserve being considered essential in order to 
obtain uniformity in results. 

Air for the burning mixture is supplied by three rotary 
blowers of the Reichhelm type. Each blower is capable of 
delivering 36,000 cubic feet of free air per hour at 2} Ib. pressure. 
All the blowers are motor-driven, and the maximum horse- 
power required is 45. 

The gas and air pass through a mixer devised by Brayshaw, 
the respective volumes admitted being governed by valves, the 
levers of which move over a graduated quadrant and require 
adjustment as the temperature rises in the furnace. The method 
of connecting the mixing chamber with the ignition inlet is 
regarded as being of the first importance in securing efficiency. 
A right-angled elbow pipe, having a screwed end-piece, with a 
diminishing bore, forms the nozzle, and leads to the ignition 
hole of the furnace, which consists of a perforated firebrick 
of special shape. A recess at the back of the block receives the 
iron nozzle, which fits the recess closely, and is surrounded by 
asbestos packing. The large block of firebrick serves to keep 
the nozzle relatively cool, and is built into the brickwork in a 
position to induce the flame to pass between the crucible and 
the wall of the furnace. The gas flame on leaving the ignition 
hole travels round the crucible in an upward double spiral. 
The crucible, which is of the Morgan Salamander brand, is 
placed centrally in the furnace upon a graphite stand. Only 
sufficient clear space is allowed round the crucible to admit of 
lowering the furnace tongs preparatory to drawing the pot. 

The products of combustion from each furnace are conducted 
through flue apertures to the main flue, which runs underground 
and parallel to the line of furnaces, to the chimney shaft. This 
flue also passes through a condensing chamber, provided with 
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baffles, to intercept any solid matter carried off from the furnaces 
by the draught. 

Records of the costs incurred under the two fuel systems 
are available for comparison for extended periods. During 
five years, 1911-16, coinage metals to an amount of 9900 tons 
were melted, with a total gas consumption of 121 million cubic 
feet. The average consumption per ton melted was 12,220 
cubic feet, and the cost of the gas was 20.588. The general 
results showed that with this fuel, as compared with,coke, the 
rate of output was more than doubled, the greatest increase 
occurring in the case of metals with high melting-points. Sub- 
stantial economies were also made in the act costs of fuel, 
of —— goods, and of labour. The total economy effected 
under these three heads was at the mean rate of 25 per cent. 


“COAL-GAS AS A FUEL FOR THE MELTING OF NON- 
FERROUS ALLOYS.” 


Some years ago experiments were carried out in the University 
of Sheffield which went to show the material advantage 
by gas over other fuels for the melting of non-ferrous alloys. 
These results are summarised in a Table. They were sufficiently 
promising to prompt the author to carry out a severer test and 
one of longer duration. It was therefore decided that such 
tests should be carried out on material which demands probably 
the highest temperature of any industrial non-ferrous alloy, 
namely, cupro-nickel ; that the test should extend over not less 
than ten full days of ten hours each, and commercial practice 
in the size of the ingot, &c., should be followed. It was the 
author’s endeavour to provide melting data obtained from an 
experimental run on a sufficiently large scale to eliminate such 
misleading conclusions as are sometimes inseparable from the 
translation of laboratory experiments into works practice. 

A gas-fired pit furnace of a modern type was placed at the 
author’s disposal, and it is the relative advantage of this fuel 
as compared with coke that forms the basis of the paper. The 
writer had hoped to embody data relative to an oil-fired pit 
furnace, but pressure of war work precluded this. 

The following summary in form of question and answer sets 
ont the objects of the test and the deductions to be drawn there- 
rom :— 

(1) Would ordinary coal-gas give a temperature that was 
sufficiently high for this alloy ? 

(a) No difficulty at all was obtained in securing a temperature 
of 1400 deg. Cent. 

(2) What was the relation between the coke-fired furnace and 
the gas-fired furnace from the following standpoints ? 

(a) The Relative Cost of Melting.—Average cost of melting 
with high-grade metallurgical coke, 36s. 4d. per ton (alloy pro- 
duced); with gas at ordinary Sheffield rates, 31s. 9d. per ton 
(alloy produced); at the preferential rate allowed to users of 
gas for gas engines, 24s. 2d. per ton (alloy produced). 

(b) Relative Speed of Melting.—It was under this heading 
that the great advantage was shown by gas over coke. The 
same weight of metal can be melted in the gas furnace in 52 
minutes which required 82 minutes in the coke-fired furnace. 
When this advantage is translated into commercial practice, 
the advantage is still more striking ; for on two days during the 
test it was possible to obtain twelve heats in the ten-hour 
period, whereas the writer has only on very exceptional days 
been able to obtain seven heats from a coke-fired furnace per 
day. 

(c (and) d). The Life of the Crucibles and the Wear and Tear of 
Lining and Burner.—The graphite crucibles of the same make 
have as long, if not a longer, life in properly-controlled gas-fired 
furnaces as in coke. The lining of the furnace and the burner 
suffered no serious depreciation. 

(e) Metal Losses.—Such loss was found to be below the 
average, and from the general stability ensured to the crucible 
mechanical loss ought to be far less than in the coke-fired type. 

(f (and) g) Labour and Capital Charges.—The labour charges 
per ton of metal produced would be less in the gas-fired furnace, 
from the fact that a larger number of furnaces can be controlled 
by the same staff, and the output of such a team of men would 
be higher in the case of gas-fired furnaces. 

Quality of Product.—The cupro-nickel was tested at every 
stage, and was found to be satisfactory. The ultimate test in 
the production of bullet sheaths showed that the material was 
equal, if not superior in both quality and minimum failures to 
any that had been produced in coke-fired furnaces. 

The absence of ashes, the elimination of the wasteful process 
of ‘‘ slagging,”’ the economy of fuel in ease of control, and the 
reduction of impurities introduced in the process of melting, are 
factors of considerable importance to the manufacturer, and 
confirms the writer’s findings that the claims of coal-gas as a 
fuel for the melting of non-ferrous alloys rest on a very sound 
economic basis. 


‘““METAL MELTING IN A SIMPLE CRUDE OIL 
FURNACE.” 

In many places, where large outputs of brass are required, it has 
not been possible to obtain sufficiently cheap gas or the necessary 
pressure. There the greatest use has been made of various 
forms of oil furnace, and the author describes a simple form 
which he has helped to evolve to do away with the difficulty of 
skilled labour. The furnace may be so made as to take variously ~ 
sized crucibles, and results are quoted of the working of these 
furnaces with 100 Ib. and 200 Ib. pots. 

A full description of the construction and working of the 
furnaces is given, and recommendations are made as to the 
best method of regulating the amount of air required for the 
most complete combustion of the pulverised oil, supplied through 
either a high or a low-pressure burner. The furnaces being 
placed on the floor level, require no flues, and thus save trouble 
in cleaning these. Their first cost is not great, and repairs are few 
and inexpensive. With the low-pressure burner they are not 
so destructive on crucibles as the more cutting gas flame. Some 
actual melting results of a battery of this type of furnace are 
quoted to show the amount of work they are capable of doing 
on a continuous run. 

Sir Thomas Rose, who opened the debate, referred 
at the outset to the advantages which had followed 
the use of ordinary town gas as compared with coke 
for metal melting. It would be interesting, however, 
to make a direct comparison between low pressure 
and high pressure gas melting, but the data given by 
Mr. Walter in his paper on the use of high pressure 
gas were not quite in the form suitable for the purpose. 
In brass melting the average appeared to be 7.6 cubic 
feet of gas per lb. of metal melted, whereas at the Mint 
cupro-nickel was melted down on a gas consumption 
of 5.5 cubic feet per Ib. Mr. Walter’s figure for 
cupro-nickel was 9.4 cubic feet, but it should be borne 
in mind that his costs were for smaller furnaces 
than those in use at the Mint. Allowing for that fact, 
however, it would seem that the high-pressure system 
required more gas. Personally, he was of opinion 
that high-pressure working was not necessary in 
the case of cupro-nickel, although it might be for 
nickel. 

Dr. R. 8. Hulton said that in describing what had 
been done at the Mint Mr. Hocking had rendered a 
national service to the non-ferrous metals industry. 
The results recorded of so many years’ work would 
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have the effect of lifting gas melting out of the 
experimental into the practical stage. He would, 
however, like to sound a note of warning to the gas 
industry. It was very necessary, if gas melting 
methods were to be extended, that gas interests 
should give careful consideration to the commercial 
requirements of the non-ferrous metals trades, which 
were such as to demand a better supply than was 
being given at the present time. There was a feeling 
of resentment that, owing to conditions arising out 
of the war, the gas industry had been able to obtain 
sanction to supply gas of such low calorific value 
and of irregular pressure. In view of the waste of 
gas in metal melting there was need for a simple 
control device which could be employed by a compara- 
tively untrained man, and he would communicate 
an account of one such device which had now been 
evolved. He agreed with the statement made in the 
paper by Messrs. Thornton and Hartley as to the 
advantages of preheating the metal which, he believed, 
partly accounted for their almost record figures of 
low gas consumption. 

Mr. H. James Yates commented on the consumption 
figures for high-pressure gas. The 9.4 cubic feet per 
Ib. for cupro-nickel would with ordinary town gas 
and air at 3 lb. be reduced to between 5.8 and 6.7 cubic 
feet of gas per Ib. With common brass the consump- 
tion with high-pressure gas was 6.2 cubic feet per Ib.; 
with town gas working on cartridge metal the con- 
sumption was only from 2.5 cubic feet to 2.9 cubic feet 
per lb. of metal melted. Indeed, he knew cases 
when exceptionally good workmen were getting out 
their heats at an average of 1.49 cubic feet. 

Mr. L. C. Harvey criticised the figures given by 
Mr. Brooks as likely to prove misleading to engineers. 
A 30lb. charge of yellow brass was hardly commercial 
working, and as the furnaces were not run at anything 
like their proper capacity, this tended to increase 
the fuel consumption. The metal was melted over 
and over again. It would seem that the Sheffield 
test represented a very low efficiency for the coke and 
oil-fired furnaces, but a fairly high efficiency for the 
gas furnace. The reason was that with small sizes 
of crucible furnaces the gas-fired unit would always 
show a higher efficiency. On the other hand, the 
600 Ib. size tilting furnace is just as economical in 
fuel consumption for coke as for gas, the relative 
efficiencies being 20.1 per cent. for coke, and 20.0 per 
cent. for 520 B.Th.U. net gas. This was approximately 
the highest efficiency yet reached in the usual type 
of single crucible melting furnaces, and was due to the 
number of heats that could beruninasingle shift of 
ten hours. Eight heats of 600Ib. 70/30 brass ingot 
could be run under comfortable conditions in the 
coke-fired furnaces, and nine or ten heats in the oil- 
or gas-fired plant. With a more refractory metal, 
such as pure copper, the efficiencies fell in consequence 
of the loss of a number of “ hot start’ heats. In 
this case the coke furnace gave the highest efficiency. 
Each type of furnace had its incontestable sphere 
of usefulness, and it was necessary to look at the local 
conditions before making a decision as to type to 
be installed. 

Dr. Rosenhain expressed surprise at the recorded 
high efficiency of the gas-fired furnace in view of the 
fact that the fuel had first to be converted into gas, 
and that with the gas furnace a large volume of heat 
went to waste up the chimney. The figures quoted 
appeared to make out a case for the improvement 
of the coke-fired furnace. A point not raised in the 
paper was the thermal conductivity of the material 
used in building the furnace. The moment the 
furnace was made thermally efficient the heat on the 
inner walls was so great that the refractories were 
unable to withstand it. 

Mr. H. S. Reason said that in making a decision 
whether to use gas or coke it was necessary to bear in 
mind the greater cleanliness of the gas foundry, 
although in the case of high-pressure gas the noise was 
a drawback. On the commercial side he would point 
out that the good results obtained by experts could not 
be repeated in everyday working. A man would only 
carry the necessary amount of coke to the furnace, 
but no such economy was practised when it was a 
case of turning on a tap. High-pressure gas was, 
however, to be preferred in some instances, of which 
the melting of aluminium might be mentioned. 

Mr. A. J. G. Smout referred to the variation in 
gas pressure, and inquired if there had been any 
attempt at the Mint to use a gas governor. A great 
deal of damage might be done to the crucibles by the 
change from a reducing to an oxidising flame. 
Information was needed as to the life of different 
types of crucible in the gas-fired furnace. Figures 
derived from tests with small furnaces were mis- 
leading, as the gas consumption tended to increase 
with increase in size of furnace. As to the number of 
heats, he noted that from 45 to 50 heats per 70 lb. 
pot were obtained with a gas-fired furnace. If the 
castings were sand castings that would partly account 
for the long life of the pot. 

Mr. Harold Hartley was astonished at the discrep- 
ancy between Mr Hocking’s gas consumption figures 
under test and his own, even after making allowances 
for the effect of pre-heating. There was always this 
consideration to be borne in mind, that in commercial 
practice the gas consumption was 70 per cent. higher 
than in a test. The explanation was to be sought 
in the large wastage of gas in ordinary practice, and 
it would be interesting to have data to compare the 








wastage of gas with that of solid fuel. All the 
data and experience available pointed to the urgent 
need of efficient control of rapidly working metal 
melting plant. 

Mr. C. W. Speirs said that as the most important 
ingredient in crucible manufacture had to be imported, 
anything which tended to prolong the life of the 
crucible would be a national gain. He believed that 
by giving the men an incentive through a bonus 
system the life of the crucible could be extended. 
In his opinion, no definite advantage over its rivals 
could be claimed for the gas, coke, or oil-fired furnace, 
as so much depended on the observance of the proper 
working conditions. 

Mr. J. Dewrance, speaking from his experience 
of the use of 100 lb. and 400 Ib. pots and of all varieties 
of melting up to cupro-nickel, expressed the opinion 
that as long as the gas furnace was new and in good 
condition it had an enormous advantage over other 
types. This state of affairs was, however, very 
short lived, as nothing could be found to withstand 
the great heat of the gas. The walls of the furnace 
went, and his view was that until the question of 
finding suitable refractories had been satisfactorily 
answered the gas-fired furnace would have to wait. 
It was not a practical thing at the present time. 

Mr. Brayshaw said that in one large works melting 
large quantities of cupro-nickel with gas the consump- 
tion was between 6 and 7 cubic feet per Ib. At 
another large works the fuel costs for the melting 
of pure nickel were with coke 4s. 2d. and with gas 
Is. 9d. On the subject of the life of the crucible, 
statistics which he had collected suggested that 
80 melts could be obtained with gas-firing. In his 
opinion, the future method of melting was not with 
high-pressure gas and not with a fan and air at 1 lb. 
or 2 lb. Melting would be done with a few ounces 
of pressure not exceeding 12in. of water. 

Sir George Beilby, in winding up the discussion, 
referred to the fact-that the Privy Council had just 
established a new department of fuel research in 
connection with the Government. He was a director 
of that department, which would place all its resources 
at the service of national economy, and would give 
all the help possible to users of fuel. He hoped that 
all those interested would keep the matters in mind, 
as help would be needed from those who were using 
fuel commercially. 

Mr. Hocking briefly replied on the discussion. 
He said that the crucibles used with gas and coke 
were practically the same. The variation in pressure 
to which reference had been made was only the varia- 
tion arising from the increase of temperature in 
the furnace during working. With coke-firing his 
crucible gave 12 heats and with gas 18 heats: The 
higher life mentioned in the discussion was obtained 
under different conditions. Comment had been made 
on the local heating of the furnace with gas-firing. 
At the Mint the inlet hole was arranged so that 
the flame was carried in a spiral fashion, preserving 
the walls of the furnace and also the crucible. It 
was important to see that the walls of the furnace 
were kept perfectly smooth, for if any erosion took 
place deterioration set in very rapidly. 

Mr. Hocking will reply more fully in writing, and 
written communications will also be made by the 
authors of the other papers discussed. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE METRIC SYSTEM. 


Sir,—Whenever there is a long, drawn-out controversy, it 
generally happens that a certain weariness ensues, and that the 
party with most work to get on with, drops it. It behoves us, 
however, now that the “ Metric’’ measures are being pushed 
on us as a “‘ good business proposition,”’ to look at the question 
from that point of view, apart altogether from its other advan- 
tages or disadvantages. 

The persons more directly, or, perhaps, first to be affected 
by the proposed change would be the managers of our factories. 
Does it strike the unprejudiced observer that this is the opportune 
moment for its introduction ? How do matters stand? Our 
workshops and factories are in full swing, pressed to the utmost 
with work for which many of them were not designed. The 
ranks of the skilled artisans are mostly depleted; we have 
diluted labour, and have our technical men and draughtsmen 
combed out to the limit of tenuity. This is not a growl. We 
are out for a purpose, and are putting up with every difficulty 
to achieve it. It is true that when the war is over we shall 
get a proportion of our men back. But who, that knows 
anything of human nature, can suppose that a year or two spent 
in a totally different atmosphere will induce our men to return 
to the workshop and the office, or that, if they do return, they 
will be more efficient ? The problems of the future, such as 
fighting to re-establish the business, and dealing with the vast 
access of work which the present devastation will demand, 
belong to the management. To others it is a matter of interest 
and speculation, and they will witness its solution, in the failure 
or success of which they will be involved. Is it wise to add to 
this burden by a change of measurements—a change which 
will affect almost every individual concerned in production ? 

To seek, as the present movement does, to enforce the legalising 
of the metric system is to make our British foot and pound 
illegal. This is not realised as it should be. It is mere sophistry 
to talk about a grace in time being granted in which to effect 
the change. Notwithstanding all the extra burden on the 
shoulders of the management of manufacturing concerns, 
the change would have to be effected at once, as none would feel 
justified in continuing to expend capital on drawings, patterns, 
tools, gauges, &c., destined shortly to become obsolete. 

Are the labours of our British Engineering Standards Com- 
mittee to be thrown to the winds? They form a standard of 
the best engineering practice for the world. It was a common 
supposition amongst those who supported them, and adopted 
their standards, that it was a serious attempt to assist British 
engineering. We are threatened with the loss of our trade 





with countries using the metric measures, if we do not forthwith 
adopt them. Where there are competitors it is good business 
for one of them to hamper the other by frightening him to 
handicap himself! Has the commerce of Great Britain with 
France and Germany dwindled because they use the metric 
system ? Have we no home market to satisfy ? 

Anyhow, here is our chief competitor, Germany, crippled. 
Instead of taking full advantage, it is proposed forthwith to 
put a burden on our manufacturers. Such effort is malign, and, 


at such time, the arguments in favour of the handicap inept. 
April 2nd. MANAGER. 


Srr,—I shall not attempt to trespass on your space to the 
extent of dealing with all the points raised by ‘“‘ W. A.” in your 
current issue, but I hope you will permit me to touch on one 
or two. 

Surely the fact that people have not voluntarily adopted 
the metric system no more proves it to be most beneficial that 
they should than the fact that people did not voluntarily put 
the day an hour forward in spring proves the Summer Time 
Act to have been undesirable ? There are some things which 
must be done by all or by none, and if they are desirable, only 
an anarchist can object to compulsion being used with reference 
to them. Is there anyone who proposes to teach children in 
schools all the ten units of length ‘‘ W. A.” gives? If so, who ? 
And why ? 

Lastly—if thermometer scales have anything to do with the 
question—the objection to the Fahrenheit is not so much the 
180 divisions of the temperature range of liquid water, or the 
fact that it is not absolute, but that its zero corresponds with 
no useful point. For meteorological purposes the freezing 
point is the practical datum, and when people see the thermo- 
meter at 28 deg. they say “‘ there are 4 degrees of frost.”” It is a 
matter of the “ requirements and conveniences of the user.” 

April 2nd. A. M 


SEGER CONES. 


Srr,—I have intended writing you for some time past relative 
to the statement made by the Committee for Scientific and 
Industrial Research—vide THE ENGINEER, September lst, 
1916—‘‘ the pottery manufacturers were hit in another way.’’ 
The supply of seger cones necessary as a guide to the firing of 
their china and earthenware was cut off by the war, and they 
were threatened with closure from this and other causes. 

This statement is grossly misleading, and from my point of 
view utterly false. To give you some definite insight into the 
matter, let me go into the history of the seger cone here, and 
of facts relative to its use, and to that of another equally good 
and, indeed, in my experience, superior substitute. 

The seger cones were introduced here about the year 1896, 
and I, personally, immediately tested and commenced using 
them, and, indeed, advertised them, as far back as 1897—-wde 
the British Clay Worker. The formule for producing them 
were published about the same time in a number of technical 
journals and books—vide the British Clay Worker, December, 
1896, Ceramic Industries, 1901, and other technical journals. 

I made up some—Nos. .01 to No. 10, the series that was of 
service to me at the time—that was in the year 1897—and 
used them in my experimental work. In October, 1898, I 
went to Messrs. Shanks, of Barrhead, opening up a pottery 
department for them, and as soon as it was sufficiently advanced 
prepared cones to use from No. 1 to No, 10, using the standard 
materials at hand, and, after weighing out the ingredients 
myself, they were prepared by the ‘‘ raw hands” gathered 
together for this new industry there. There was very little 
trouble in standardising them with the imported cone, one 
number required some adjustment twice, others not at all or 
once only. 

The formulx for these cones, as typical of the series, were (the 
numbers have since been changed and the formule adjusted) :— 

Cone No. 4. Cone No. 8. 


Formula 0,3 K, 010.5 Al, Ox 0.3K.,0 33 Al, Os 
0.7 CaO s5.0Si0, 0.7 CaO f9.0S8i0, 

Felspar 500.0 500 

Kaolin 51,6 129 

Flint 54.0 156 

Whiting 35.0 35 

We did not continue to make these cones simply because 
it wasn’t worth the trouble commercially, but we made and used 
some hundreds satisfactorily. Furth *, in the year 1898 a 
substitute was introduced by Mr. Holdcroft, manufactured in 
Stoke-on-Trent by Messrs. Hulme, and after some time I made 
a trial of these, and was favourably impressed, and saw that 
they had some considerable advantages over the seger cones, 
particularly that from the horizontal position in which they are 
placed in the oven they are more sensitive, and the relative 
position of ‘* bar ” of lower, and the one of higher heat resistance 
above it are more certainly indicated than with the vertical 
cone of seger. Consequently, as opportunity offered, I used 
them in a number of works at home and abroad in preference 
to and displacing the German-made cone, among others, in the 
works of the Société Ceramique des Ardennes, France ; and in 
Scotland at Messrs. R. Brown, Paisley; J. and M. Craig, Kil- 
marnock, &c. &c. 

Please therefore note that it was open to any intelligent 
pottery manager to make his own cones, and that they were 
so made and used years before Dr. Mellor was in this country, or 
the Stoke Pottery School existed—in its present form at any 
rate—and that an efficient and superior substitute was made in 
the Potteries as early as the year 1898, so that the statement 
made falls to the ground as utterly false and worthless. 

Such statements are most damaging to the authority and 
findings of such Committees, when such facts as these are known 
by scores of responsible men in the country, and the conclusion 
reached is that it is the present rage for cheap self-advertisement 
that leads to their being issued. The Committee, perhaps, only 
had one-sided evidence before them. 

Yeovil, March 27th. 


Mixing 


H. ANSELL. 


A THERMODYNAMIC PROBLEM. 


Sir,.—I should be exceedingly obliged to any reader who 
would give me approximate figures for x and 2, under the 
following conditions :— 

A mixture of gas and air, 100 cubic feet at N.T.P., containing 
2.5 cubic feet of gas, weighing .625 lb., latent heat of evapora- 
tion 360 B.Th.U.’s, specific heat .45; 97.5 cubic feet of air, 
weighing 7.43 lb., specific heat .237, and .07 lb. of aqueous 
vapour, latent heat 966, specific heat 1, is compressed to 80 lb. 
gauge, and reduced to 60 deg. Fah. temperature. 

It then passes to a condenser, where the temperature is reduced 
to x deg. Fah., and condensation of the gas and water takes 
place. The denuded air, containing a small fraction of the gas, 
which may be neglected, at 2 deg. Fah. and 80 lb. gauge, passes 
to an expansion cylinder working on the same shaft as the 
compressor, which it assists. The exhaust will be 7.43 lb. of 
air at, say, 1 Ib. pressure, and 2, deg. Fah. temperature due to 
the work done. The air is now returned to the condenser to 
be used as the cooling medium to produce condensation of the 
gas and water. 

What might be anticipated for the temperatures x and ~,, 
seeing that they are interdependent ? Also what percentage of 
the power absorbed by the compressor might be expected from 
the expansion cylinder ? 

Any assistance will be most gratefully acknowledged. 

Purfleet, March 24th, T.. D. Parr. 


(For continuation of Letters see page 321.) 
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RAILWAY MATTERS. 





Tue Mansfield Railway was opened for passenger 
traffic on the 2nd inst. 

A staTuE of Richard Trevithick is being presented to 
the town of Merthyr by Lord Rhondda. 

THE East Coast Scottish express that left King’s Cross 
at 7.45 p.m. now leaves at 7.15, and is due Edinburgh 
4.45 a.m. . 


THE Midland Railway Company has appointed Mr. T. 
H. Ward as acting stores superintendent in place of 
Major Sandwith, resigned. 

A Loop line, 10} miles in length, has just been completed 
in Shanghai. It joins up the two railway systems that 
enter that city—the Shanghai-Nanking and the Shanghai- 
Hangchow-Ningpo. 

Tue Chief Secretary for Ireland stated in the House 
recently that he was not aware of any special demand 
for a representative for the South of Ireland to sit on the 
Irish Railway Executive Committee. 


Last year the chairmanship of the Furness Railway 
became vacant, owing to the Duke of Devonshire having 
been made the Governor-General of Canada. Now it is 
again vacant owing to the death of Lord Muncaster. 


Ix the Pennsylvania wreck, mentioned in this column 
of our issue of March 30th, the standing passenger train 
consisted of eight all-steel cars, but the effect of the colli- 
sion was sufficient to cause the front end of the last car to 
open out, and for the car to be split open for five-sixths of 
its length by the car immediately in front. 


On the 28th ult. Sir Robert Turnbull, on behalf of the 
Railway Executive Committee, received a deputation from 
the health resorts of North and South Wales, to whom, in 
reply to its application, he held out no hope of any reduc- 
tion in fares for the summer months, and expressed the fear 
that a further increase might be necessary. 


Owing to the continued high price of coal the Honduras 
National Railroad is using wood for locomotive fuel. The 
merits of coal and wood have been worked out carefully, 
and coal at a lower price is preferred. The wood used is 
economical and satisfactory as a steam raiser, but the 
intense local heat generated is detrimental to the boilers. 


UnpER Statutory Rules and Orders No. 262, the Home 
Secretary has withdrawn the regulations as to passengers 
lowering the blinds after sunset. The new notice that will 
appear in the railway carriages will intimate that the 
lights in the carriages will be extinguished in case of a 
threatened attack by hostile aircraft, and thereafter no 
lights may be exhibited by passengers. 

ASKED on the 27th ult. as to using canals now more 
effectively, and as to employing men discharged from the 
Army, pending their absorption in the trades and indus- 
tries of the country, in the improvement of canals, Mr. G. 
Roberts said that the Canal Control Committee was con- 
sidering the question as to how canals could be used to the 
best advantage possible in the national interests. The 
question of the improvement of canals on demobilisation 
would not be lost sight of. 


A Brit has recently been before a Select Committee 
of the House of Commons to authorise the trustees of the 
de Trafford estates to develop a portion of the estate lying to 
the south of the Bridgwater Canal and comprising 1200 acres. 
Three new roads were to be constructed, also a double line 
of railway two miles in length, from Barton to Stretford, 
where it would join the Trafford Park sidings of the 
Cheshire Lines Committee, who had agreed to work the 
line. The Bill was rejected ; as the Manchester Guardian 
observed, greatly to the surprise of those interested. 


FURTHER promotion has been given to Sir Eric Geddes, 
of the North-Eastern Railway. He has been appointed 
Inspector-General of ‘Transportation in all theatres of 
war. He retains his position on Sir Douglas Haig’s staff 
as Director-General of Transportation, but vacates his 
post at the War-office as Director-General of Military 
Railways. Sir Guy Granet, of the Midland Railway, 
succeeds Sir Eric at the War-office, with the title of 
Director-General of Movements and Railways, and has 
been appointed a civilian member of the Army Council. 


THE exports of railway material for the first two months 
of the present year were as follows, the corresponding 
figures for 1916 being added in brackets :—Locomotives, 
£232,595 (£256,463); steel rails, £98,076 (£67,596) : 
carriages, £50,897 (£86,621) ; wagons, £99,608 (£104,824) ; 
wheels and axles, £35,231 (£52,857); tires and axles, 
£105,506 (£71,569); chairs and metal sleepers, £7543 
(£20,292) ; miscellaneous permanent way, £76,939 
(£82,503) ; permanent way of every description, £183,353 
(£181,333). The tonnage of rails was 6786 (7056), and of 
chairs and sleepers 523 (1879). Of the locomotives those 
sent to countries in Europe other than Spain were of the 
value of £192,515 (£7031) ; to British South Africa, £16,213 
(£2745), and British India £5351 (£70,068). 


In an address by Mr. W. R. Steinmetz on the subject of 
“ Electrification of Steam Railroads,’ before the New 
England Railroad Club, it was observed that, in the period 
which has elapsed since the advent of the electric locomo- 
tive, electric traction engineers have also learned a great 
deal about steam railroading. They have come to appre- 
ciate and to respect the problems involved in the quick 
and safe dispatch of freight and passengers. They have 
also learned that, to a great extent, the railroads’ own 
operating methods, developed during years of experience, 
are the best. They have found out that, on a busy railroad 
system it is not feasible to relieve congestion gradually 
or to regulate dispatching so as not to overload the power- 
house, line and sub-stations. The line and sub-stations 
are therefore designed to meet the peak conditions by 
having large overload capacities. Present tendency in 
the operation of multiple-unit trains is to make all cars 
motor cars, so as to avoid the possibility of overloading by 
making up trains with an excessive proportion of trailers. 
With locomotives the problem has been harder. The 
steam locomotive is a self-contained mechanical unit, and 
it is hardly possible to overload it injuriously. The 
electric locomotive is a piece of transforming apparatus, 
which receives its power from an outside source, and it is, 
therefore, subject to overloads. 








! . . 
| entering the oil under reasonable treatment. 





NOTES AND MEMORANDA. 





Ir will be satisfactory news for the farmer to learn that 
the amount of basic slag which, it is expected, will be pro- 
duced in this country next year, owing to the increased 
number of steel plants, will exceed by about 150,000 tons 
the supply hitherto available. 


THE Queensland Mines Department has received a 
report from its experts, who have been boring on the 
Bowen coalfields for sometime, stating that they have now 
proved that within an area of one square mile there are 
22,000,000 tons of coal. The electrolytic works at Bowen 
and the smelters and mines at Concurry would be very 
large consumers of coal were these fields exploited. 
Bowen and Townsville are the two. nearest Australian 
ports to the Panama Canal, and this coal discovery should 
increase their importance, from the fact that ships leaving 
Australia for Panama would have to coal at one or the 
other of them. There are, it is stated, 500,000 acres of 
Crown lands on the Bowen coalfield district that could 
be made available for settlement at once. 


Demonstrators of the elementary motions of the earth 
and moon will welcome the new apparatus shown recently 
by Mr. Wilson to the British Astronomical Association 
at its monthly meeting at Sion College. By an ingenious 
arrangement of spindles, tubes, pulleys, and other con- 
trivances Mr. Wilson was able to show, both separately 
and simultaneously, the annual and daily motions of the 
earth, the phases and monthly rotation of the moon, 
and the revolution and the nodes of the lunar orbit, with 
such accuracy that the old Saros of the Chaldeans, a period 
of 18 years 11 days, was reproduced with an error not 
exceeding one day, and the corresponding number of revolu- 
tions of the moon, 223, with a residual of only */,,th, or 
one part in nearly 2700. <A special feature of the contriv- 
ance is that all the gearing is effected by endless cords, 
with tension regulators. 

THE great Chicago drainage scheme, which tapped Lake 
Michigan and started the waters of the Great Lakes flowing 
towards the Mississippi, has proved inadequate for present 
needs, and now it is proposed to deepen the drainage canal, 
and draw much more copiously upon the waters of Lake 
Michigan. The State of Illinois sees in this new deep- 
water canal project a boom for Illinois shipping, and has 
voted £4,000,000 for the purpose, and is now asking the con- 
sent of the United States Government to the project. It is 
not yet certain just how much this diversion of the waters 
of Lake Michigan would affect the levels of the Great Lakes, 
but the issues at stake are too great to permit running any 
great risk. The State of New York and the Province of 
Ontario are both vitally concerned in the matter, as the 
lowering of the levels of Lake Erie and Ontario would 
affect every harbour upon them, and might seriously 
interfere with the Welland Canal, and even with the St. 
Lawrence canals. 

In December last a fire occurred in a reinforced concrete 
warehouse at Peterborough, Ontario, which belonged to a 
well-known firm of prepared food dealers. The fire raged 
in full blast for seven hours before any part of the building 
fell, and temperatures of 2300 deg. Fah. are said to have 
been experienced. Mr. T. D. Mylrea, the engineer in 
charge of tests for the city architects’ department at 
Toronto, says that it would be impossible at the present 
time to erect any building that could resist a fire of such 
magnitude and duration as this building was subjected to. 
In commenting on the serious effects of the conflagration 
Mr. Mylrea says :—‘‘ That the concrete building became 
such a wreck is something that may cast grave doubts upon 
the fire-resisting qualities of flat-slab construction. Six and 
two-thirds bays out of fourteen have fallen in an almost 
shapeless heap of débris. The cement in the floors of the 
parts still standing is dehydrated completely through, and 
when a block of the floor slab, such as may be seen hanging 
from the reinforcing rods, is detached, it may be broken 
easily by dropping it on the ground or rapping it against 
another such block.” 

In his recent address at Cardiff on the coal resources of 
the United Kingdom, Professor Arnold Lupton referred to 
the utilisation of the power of the sun in Africa. He said 








that although steam had already been generated by this 
means at a speed of equivalent to 200 brake horse-power | 
per acre, and although if there were a large demand for | 
sun-power boilers no doubt they would be greatly im- 
proved still, Mr. Lupton has taken the average power all | 
the year round in the country between Cairo and Khartoum | 
as being, say, 50 brake horse-power per acre. At that rate 

1,000,000,000 brake horse-power could be generated from | 
20,000,000 acres, or, say, 30,000 square miles. But if the | 
sun-power is in the Sahara Desert, what use is that to the | 
people of the United Kingdom ? The answer is that this 
power can be transmitted electrically at a very moderate 
cost. The professor then goes into the necessary calcula- 
tions and data, which amount to this result—the cost 

would be, from the Sahara Desert to the United Kingdom, | 





| 


including interest on capital and working expenses, 0.36 | 


| of a penny per kilowatt hour. The cable carrying the | 


power would deliver current in Spain and France on the | 
way, and this would reduce the average length of the circuit. | 


DiscussinG desirable properties of a transformer oil, 
Mr. W.S. Flight in the British Westinghouse Gazette says :— 
“As the primary function of a transformer oil is to 
insulate the parts immersed therein, it is desirable that the 
dielectric strength of the oil be as high as possible. It has 
been found that the voltage at which a definite thickness 
of oil will break down depends more upon the amount 
of moisture in the oil than upon the type or nature of the 
oil. When perfectly dry oils are tested, those having 
a low viscosity are found to possess the highest breakdown. | 
The increase, however, in the oils at present obtainable, | 
does not amount to more than 10 per cent., whereas the | 
presence of .025 per cent. moisture in the oil will cause | 
@ variation in dielectric strength of 70 per cent. For this | 
reason an analysis of a transformer oil does not usually | 
contain any reference to the dielectric strength of the oil. | 
In order to ensure that oils supplied as transformer oils | 
are as free from moisture as it is possible to obtain them | 
on a commercial scale, the oil companies take special | 
precautions to dry the oil and also the steel drums. [If | 
this is properly carried out and the seal at the bung made | 
with a rubber or lead washer, there is no danger of moisture 








MISCELLANEA. 





TueE Rotherham Council has decided to make application 
to the Local Government Board for sanction to borrow 
£400,000 for the erection and equipment of a new power 
station. 

THE Birmingham Corporation, in reply to the Local 
Government Board’s inquiry, has just submitted a list of 
new public works projects suitable for carrying out after 
the war to provide employment for returned labour. 
The works would entail a total expenditure of two and a- 
half million sterling, and they do not represent all that it 
will be necessary to carry out. 


WE learn with great satisfaction that Petters Limited 
are making preparations for the erection of a factory at 
Yeovil, for the manufacture of motor ploughs and 
agricultural tractors, at the rate of a hundred machines 
per week. They have designed a new type of two-stroke 
engine for this work, which operates on common paraffin 
oil, and they expect to commence deliveries in August next. 


A NEW company, with large capital, has been formed 
for the manufacture of nitric acid and other chemical 
products in Sweden. It has entered upon a contract with 
the Royal Waterfalls Board for a supply of electrical 
energy, and the works will be erected on the area reserved 
for industrial installations at Trollhattan. The annual 
capacity will be some 7000 tons of concentrated nitric 
acid, with nitrates as an auxiliary product. The new 
company will use the Birkeland-Eyde method. 


Tue Government of Bombay has given permission to 
Messrs. Tata, Sons and Co., of Bombay, to survey the 
Koyna River Valley between Mahableshwar and Helvek, 
with a view to developing its probably immense hydraulic 
power resources in the manufacture of such products as 
aluminium, nitrates and artificial fertilisers. The investiga- 
tion work is being pushed forward by the firm’s engineering 
department with the hope of outlining a practicable pro- 
ject. There appears to be a good natural harbour site 
within reasonable distance. 


Tue Tasmanian Government has placed orders for 
extensions of the Great Lake hydro-electric scheme, the 
present capacity of which is 10,000 horse-power. The new 
pipe line will have a capacity of 16,000 horse-power, but 
it is only intended to install an 8000 horse-power turbine 
set to supply the present demand. The present generating 
machinery consists of two 4050 kilovolt-ampére alter- 
nators, and a third unit of 7000 kilovolt-ampére is on order. 
The sub-station will supply the power required for the 
manufacture of carbide, and the electrolytic treatment of 
zine ores by the Gillies process. 


Owr1nc to the difficulties experienced in connection with 
the coal supply, the Swedish State Railway authorities 
some time ago appointed a special committee to inquire 
into and report upon the practicability of using powdered 
peat as the fuel for its locomotives. The report being 
entirely in favour of the project, there is every prospect 
of the substitute fuel being adopted on a very large scale 
in Sweden. As a commencement, all the locomotives 
running on the Jalkoping-Nassjo line, a distance of about 
sixty miles, are to be adapted for peat firing, and works 
capable of producing 20,000 tons of powdered peat per 
annum are to be established in proximity to the Hasthagen 
peat deposits near Lake Vetter. 


Tue technical section of the French M.T., A.S.C., 
has given very close attention to the question of petrol 
consumption, and for months past has been preparing 
charts of average consumptions on various makes of 
lorries. It was found that practically all the American 
lorries were using very much more petrol than European 
vehicles. This arose very largely from the fact that 
American carburetters are adjustable and must be tuned 
up at very frequent intervals if satisfactory results are to 
be obtained. When this tuning has to be done by the 
ordinary war-trained driver the results are deplorable. 
Thus it was found that very many American convoys 
were consuming an average of 52 litres per 100 kiloms., 
while the French lorries averaged from 30 to 32 litres. 
According to the Commercial Motor,the only American 
lorry which got down to the European level was the White, 
which, incidentally, has a European type of carburetter. 


AccorDING to a statement made by the New Zealand 
Minister of Public Works, investigations are being made 
in connection with proposals to install hydro-electric power 
in the North Island. It is thought that three generating 
stations will be necessary on account of the large and rough 
area over which it would be essential to run transmission 
wires. Surveys are being made in the Auckland district 
for the purpose of harnessing the Waikato River; the 
other two stations will probably be situated in the Mana- 
watu and Waikaremoano districts. In this connection it 
is further stated that at a conference held recently of about 
a dozen local bodies in the Auckland district, including the 
North Shore boroughs, it was unanimously decided to urge 


| the Government to provide hydro-electric power in the 


Province of Auckland, owing to its substantial increase of 
population and rapid development. It was stated that 
if an up-to-date scheme, costing from £200,000 to £300,000, 
were introduced, a saving of no less than £50,000 a year 


| could be effected in Auckland and suburbs. 


At the end of July of last year, at the instance of the 
Advisory Council of the Committee of the Privy Council 
for Scientific and Industrial Research, a meeting of repre- 
sentatives of some of the larger firms engaged in the various 
branches of the cotton trade, and others interested in 
textile research, was called by the Lord Mayor of Man- 
chester to consider the possibility of establishing a scheme 
for the scientific investigation of the various problems 
presented by the cotton-using industries. A Provisional 
Committee was appointed, and this, in due course, was 
constituted a Committee of the Advisory Council of the 
recently formed Government Department of Scientific 
and Industrial Research. This committee is largely 
representative of the various interests concerned. Its 
function is to formulate a preliminary scheme of a com- 
prehensive character, and to report to the Advisory 
Council, and then to lay before the trade, for its considera- 
tion, definite proposals for the establishment of a Research 
Association, eligible for recognition by the Government 


| Department, and consequently for monetary grants from 


the National Exchequer. 





THE ENGINEER Aprit, 6, 1917 











PETROL ENGINE FOR CATERPILLAR TRACTOR 
THE NATIONAL GAS ENGINE COMPANY, LIMITED, ASHTON-UNDER-LYNE, ENGINEERS 
(For description see page 308) 
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TO CORRESPONDENTS. 


BP In order to avoid trouble and confusion, we find it necessary to inform 
corres that letters of inquiry addressed to the public and intended 
for insertion in this column, must in all cases be accompanied by a 
large envelope, legibly directed by the writer to himself, and stamped, in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 

B® All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 





not necessarily for publication, but as a proof. of — faith. No notice 
whatever can be taken of y 
We cannot undertake to return drawings or iain ; we must 
therefore request correspondents to keep copies. 
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Government of India for Railw: ays, seventh son of the late Major-General 
Sir Henry Floyd, Bart., age 76. 
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Output and the Market. 


THE weapon with which we are to fight in the 
coming trade war is increased production. We are 
to manufacture on a much larger scale, and are to 
reform our methods so that we can manufacture much 
more rapidly. The intensive methods of some great 
American motor works are to be our example. Where 
we have been turning out dozens of things we are to 
make hundreds, where hundreds thousands. It is 
generally accepted that if we do not adopt this 
method we shall be left behind by nations that do. 
Occasionally a troublesome doubt arises in the mind, 
and is promptly stifled by an old generalisation. 
“ How are we to find a market for this huge produc- 
tion ?”’ we ask, and satisfy ourselves with the vague 
assurance that, although the same query has always 
arisen when accelerated methods of manufacturing 
have been introduced, it has always answered itself. 
The market has always been discovered ; goods have 
always been got rid of, however fast they were made. 
History, we say, in a vague sort of way will repeat 
itself, and in any case the output can always be 
regulated to coincide with the demand. 


In company with many others, we had ac- 
cepted this view, and still adhere to it, but 
we had not grasped, as we have reason to 


believe comparatively few people have grasped, 
what a tyrant Intensive Production is. Once it is 
introduced the management of the factory passes 
into its exacting hands. The directors are powerless. 
They cannot slow up ; they cannot turn out a limited 
quantity. They must make either in large numbers 
or not at all. There are no half measures. No 
arranging output to meet the requirements of the 
market. Output must go on at the pace demanded 
by “intensive production.” It may force you to 
increase your stocks to an alarming extent ; it is the 
father and mother of dumping. Vague appreciations 
of this tyranny have occasionally manifested them- 
selves, but we had not come across a sound specific 
case till a few days ago, when we discussed it in detail 
with Mr. Drummond, of Guildford. Everyone knows 
the Drummond lathes. They know that they were 
put on the market as a high-class tool at a very low 
price, and they know that the lowness of the price was 
made possible only by intensive production. But 
probably few people are aware that Drummond 
Brothers had to make fifty of their “five pound ” 
lathes a week. It was not whether they wanted to 
or not; the system forced them to do so, or throw 
money away, or put up the price. It will be interest- 
ing to see how this came about. Without going 
deeply into history we may say that the first dozen 
lathes of the type with circular bar bed could not 
have been sold at a profit for much less than fifteen 
pounds a piece. Not because they were the first, 
not because drawings and patterns had to be paid for, 
but because it was found that to attain the specified 
level of accuracy by ordinary mechanical engineering 
methods took very much more time and trouble than 
was foreseen. It was then decided, in order to bring 
the price down, to adopt manufacturing methods. 
The ordinary manager retired into the background, 
and a production organiser took his place. The 
necessary jigs and rigs were prepared and the neces- 
sary machines put down. Then the tyrannical 
nature of intensive production showed itself. The 
manufacturers would have been happy to make 
thirty lathes or so a week. They could not; they 
had to make fifty or none. Let us see why. It will 
be sufficient to consider a single item. A large and 
expensive lathe was employed to do certain work. 





The lathe took a long time to set up. Its output per 
week was fifty parts. If the price per part was to be 
kept down to the necessarily low figure this one lathe 
had not only to be given fifty parts a week, but it had to 
have them for months at a time. If it did not get them 
it had to be allowed to “eat its head off,” or had to be 
set up for another job, a great deal of time being 
consumed in the process. Other machines and groups 
of machines behaved in the same dictatorial manner. 
To machine cheaply all the familiar methods of 
jigging, &c., had to be adopted. They reduced the 
time of machining enormously, in some cases from 
hours to minutes, but to keep the machines running 
they had to be supplied with parts in numbers equiva- 
lent to an output of finished lathes of fifty per week. 
If a less number were made the manufacturing costs 
went up at once, because the “load factor” of the 
works was reduced; that is to say, some of the 
machines were not doing all they might, some were 
doing nothing at all. We do not know how many 
lathes per week Drummond Brothers did actually 
turn out, but the progressive methods they had 
adopted forced thom to make at least fifty, and if 
they had pressed the system to its limit three 
hundred a week would have been the minimum 
economical quantity. As a matter of fact, the output 
exceeded the demand, and a large number was in 
stock at the outbreak of war, and another type had 
been begun. The firm is now engaged op a seven 
inch tool-room lathe. It is being made by the same 
intensive methods, and the conditions are just as 
tyrannical. Seventy lathes of the type must be 
made per week. If a less number is made up goes the 
price. The method is master of the situation. 

We are pointing all this out not with the objeet of 
discouraging increased output, but to enforce a fact 
that may too easily be overlooked, which is that a 
very big economic problem lies behind intensive 
production. America can afford to do it, because she 
has a huge home market, but even she is glad enough 
to get rid of a great deal of her surplus in the United 
Kingdom. Germany, we know, did it and dumped 
part of what she herself could not use in our duty-free 
markets. But England, with a relatively ‘small 
home demand, with other countries closed to her by 
tariffs, and with foreign manufacturers crowding her 
on her own preserves, is in a very different position. 
We do not want to be led into a question that is, 
unfortunately, still political, in spite of the fact that 
it is far too important to be handled by members of 
Parliament, but do most earnestly ask all thinking 
men to bear the facts with which we have been dealing 
in mind. Intensive production is only one half of a 
problem. We are just as capable of carrying it out 
as America or Germany. There is no secret about 
the methods. But there will always be a difficulty 
in persuading managers to adopt it as long as they are 
in doubts about the market. Make tlie market sure, 
as it is in America, and intensive production will be as 
common here as it is there. For the moment no more 
need be said. 


The Dangers of the German Patent System. 


THE war has brought about many changes in the 
world in-more directions than those which relate to 
the non-observance by enemy countries of inter- 
national treaties and the articles of the Hague Con- 
vention. In one important matter, however, the 
alterations which have taken place in belligerent 
countries, except in the case of Russia, have not been 
allowed to prevent the continuation of business, with 
the sanction of the respective Governments con- 
cerned. We refer to the patent and kindred laws of 
each country, in so far as they solely point to the 
reception on behalf of enemy persons of new applica- 
tions for patents, designs and trade marks, and to the 
International Convention for the Protection of 
Industrial Property, which was revised at the confer- 
ence held at Washington, United States, in 1911. 
This particular convention is still in operation, but 
Russia has never been one of the signatory States, and 
all Russian patents held by enemy subjects were 


trevoked by Imperial order early in 1915, and a 


reciprocal order by way of reprisals on the Russian 
owners of German patents was made by Germany in 
July of the same year. On our part the Board of 
Trade has been empowered by legislation during the 
war to make rules for avoiding or suspending British 
patents in the possession of hostile subjects ; the com- 
pulsory working clause has been suspended, and 
licences have been granted for the working on royalty 
of a number of these patents. But the broad fact 
exists that applications for new patents in the interest 
of enemy persons or companies continue to be received 
by the Patent-office, and the fees are accepted, 
together with renewal fees for maintaining the validity 
of existing patents. There is, however, this important 
difference between the pre-war policy and the practice 
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which is now being followed—that, whilst the Patent- 
office is quite willing to accept the money offered and 
paid for the account of enemy persons, no patents 
are being granted in respect of these particular 
applications during the prevalence of hostilities. If 
this system may be said to represent trading with the 
enemy, it has at all events the merit of official approval ; 
and at the same time has the effect of yielding some 
revenue to the national exchequer. Nevertheless, 
the practice is not restricted to Great Britain, as it 
was, and possibly still is, followed in France, where, 
as in this country, power has been taken to utilise 
such enemy patents as may be of value in connection 
with the work of national defence. In Germany, too, 
applications and fees for new patents are being 
accepted without, however, any grants being made 
to enemy persons, and it is highly probable that 
Italy has adopted the same procedure in relation to 
enemy countries. 

The extent to which enemy applications for patents 
in Great Britain were made in 1916 will not be offici- 
ally known until the publication of the annual report 
of the Comptroller-General of Patents. On the other 
hand, figures have just been issued in Germany which 
are said to be based upon the statistics of the Imperial 
Patent Amt, and which deal with the two complete 
war years of 1915 and 1916. The German patent 
system was so highly praised by Teutonic interests 
for years prior to the outbreak of the war, that 
an erroneous impression was created in international 
circles that special value could be attached to a patent 
granted in Germany, partly as a result of the so-called 
severe preliminary examination. This delusion, it is 
unfortunate to observe, still prevails not only in 
neutral countries but also in Great Britain and Allied 
countries, and even some of the lessons suggested by 
the war as conducted by Germany have failed to 
dispel it. According to the German official sta- 
tistics the number of applications received from 
neutral countries for patents, exclusive of designs 
and trade marks, was 3131 in 1916, as compared with 
3018 in the preceding year, those from the United 
States alone forming 935 and 1016 of the totals for 
the two years respectively. It is considered in Ger- 
many that these figures afford proof of the confidence 
shown by expert industrial circles abroad in the 
strength of the economic conditions and institutions 
of the German empire. It is quite possible, in our 
opinion, that the number of applications has been 
exaggerated, and that the object aimed at is a further 
attempt to bolster up the tottering fabric of the 
Teutonic patent system. On the other hand, the 
figures may be correct, although it is impossible to 
overlook the circumstance that, as official statistics 
in Germany are now frequently withheld, suspicion 
naturally arises as to the accuracy of figures in those 
instances where they are actually published. What, 
however, are we to think of the applications made in 
Germany on behalf of Great Britain and Allied coun- 
tries? The total for Belgium, France, Great Britain, 
Italy, and Russia is returned at 472 for 1916, as con- 
trasted with 603 in the previous year. If, for obvious 
reasons, the increase from 58 in 1915 to 84 last year 
in the case of Belgium may be considered of no 
importance, we find a decrease from 81 to 49 in the 
French applications, a decline from 353 to 289 in those 
for Great Britain, and a diminution from 102 to 40 in 
those from Italy in the two years respectively ; 
whereas those from Russia increased from nine in 1915 
to ten last year. The curious fact is brought to light 
that, whereas the French applications prior to the 
war were more numerous than those from Great 
Britain, the position of affairs under the circumstance 
of the war has been entirely reversed, the French 
having apparently better learned some of the lessons 
taught by the war than the citizens of the other 
Allied countries. 

The length of time which elapses between the filing 
of an application and the grant of a patent seems to be 
becoming very long. In our own case we observe 
that three complete specifications at the present 
moment are open to public inspection before accept- 
ance, the date of the original applications being 
October and November, 1913. The delay may 
be due to the conditions of the war, as a similar 
state of affairs also prevails in the case of the United 
States Patent-office in relation to certain belligerent 
countries. But the delays in Germany had become 
part of the routine prior to the war, and instances 
arose in which over five years intervened between the 
date of application and the grant of the patent: In 
fact, the director of the German patent-office, at a 
conference held at Frankfort-on-Main, admitted that 
the time occupied in examination was too long, and 
that it reached from 300 to 500 days for 35 per 
cent. of the applications, and over 800 days for 15 per 
cent. of them. The costly and interminable pro- 
cedure of preliminary examination affords no guar- 
antee to the inventor, even when he has secured his 





patent. Why, then, has the Teutonic system 
always been put forward by its advocates as being 
superior to that of any other country? And 
why has the country faithfully adhered to it not- 
withstanding its manifest defects? The answer to 
the latter part of the question, according to a French 
contemporary, is that the system has formed a powerful 
means of commercial and industrial espionage for 
Germany. By belauding the system the Germans 
have succeeded in centralising in the archives of the 
patent-office almost all the work of inventive genius 
in the Old and New World ; thus obtaining an enor- 
mous advantage from which Teutonic manufacturers 
have been able to derive immense profits, owing to 
their extraordinary faculty for imitating competitors, 
aided by the information placed at their disposal 
by the patent-office. We see no reason for disbelieving 
this statement, having regard to the past tedious 
delay in the granting of patents, the form of the 
opposition brought forward, and the modified form 
of patents, if conceded, which inventors were com- 
pelled to accept, if not glad to accept, in order finally 
to terminate their expenditure, before some German 
firms had lodged applications for improvements, 
which were sought for during the protracted proce- 
dure. If the eyes of citizens of Allied and neutral 
nations have not been fully opened to the danger of 
the German patent system, they will have only 
themselves to blame if they continue to assist in the 
development of the industrial manufactures of 
Germany by placing the results of their inventive 
genius at the disposal of a department whose object 
is declared to be the communication to interested 
parties, on the filing of the applications, of all dis- 
coveries capable of furthering the prosperity of the 
German empire. 








RANDOM REFLECTIONS. 
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hints 
an 


THERE have 
during recent months 
approaching change the 
methods followed by British 
manufacturing engineers. Whether it is the making 
of munitions that has taught us, or whether we 
should have entered upon the change without the 
impelling force of the war, is on the whole a question 
searcely worth considering. The fact is that we 
are beginning to realise that mechanical engineering, 
to succeed as a business, must surrender some of 
its dearly-cherished characteristics. It is past hoping 
that it could be carried on in the future as in the past. 
A great deal of what we meant and loved under the 
name of engineering has reluctantly to be given up, 
to be replaced by manufacturing as pure and simple 
as the making of bicycle chains or matchboxes. 
Specialisation has long been preached, but the 
individualism of the British engineer, coupled with 
the fact that he found more real pleasure and interest 
in devising and making things than he can ever hope 
to derive from manufacturing them by the mile to 
cut them off by the yard, has kept such a change at 
a distance. But now it is coming nearer. How 
much nearer is made evident by the fact that ten 
machine tool builders have made arrangements 
amongst themselves that each one of them shall 
devote his exertions and his talents to the production 
of a single class of machine. Thus one will make 
nothing but grinding machines, another plano- 
milling machines, another lathes, another boring 
mills, and so on. It is impossible to doubt for a 
single minute that the efficiency of each will be 
increased thereby. The method, or something nearly 
akin to it, has been practised in America for many 
years with good results, and we are convinced that 
it will prove equally profitable here, and particularly 
so when we note that the Association of British 
Machine Tool Makers, the title under which these 
ten makers are united, is combining a selling organisa- 
tion with this new scheme of manufacturing. ‘* Ex- 
perience,” it says. “has shown that in very few 
instances has the ordinary system of agencies abroad 
been really satisfactory. It is only human nature 
that an agent will sell the machine that pays him 
best, irrespective of merit or anything else, and we 
think it is a wise policy at the very start to abandon 
the usual type of agent.’”” We understand that the 
Association will insist that no agent shall sell foreign 
tools of the same type as the British tools he handles, 
and that he shall have a proper technical staff. 
Whilst it is still far too soon to assert that the Asso- 
ciation will attain the summit of its aspirations, we 
are convinced that the policy it has laid down is 
a sound one, and we shall watch its history with the 
liveliest interest. 


been many 
of 
in 


The Machine 
Tool Trade. 
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Mucu excellent work was done, 
under rather adverse circumstances, 
by the Institute of Metals by its 
investigation into the corrosion 
of brass condenser tubes. But the Institute suffered 
perennially from lack of sufficient funds to carry out 
a research which became more elusive and more 


Corrosion 
of 


Brass. 





exacting the further it was taken. Now the inquiry 
has been placed on a new and much better footing. 
The Department of Scientific and Industrial Research, 
recognising the great importance of the discovery 
of the causes of the failure of condenser tubes and of 
the means of preventing it, has made a grant which 
enables a laboratory with its expert, Dr. Bengough, 
to be devoted wholly to the research, and Mr. Christie, 
of Brighton, has made arrangements which permit 
the experimental condenser, now doubled in size, 
to be better employed than it was of yore. It may 
be hoped, therefore, that we are a step further on the 
way to the solution of an extraordinarily difficult 
problem. Dr. Bengough has an _ excellent little 
laboratory in the School of Mines, and there we had 
the pleasure of visiting him a few days ago, and of 
hearing and seeing something of the work on which 
he is engaged. On some points definite knowledge 
has already been obtained. For example, no manner 
of doubt is left that where air is present there corrosion 
will certainly take place in ordinary 70: 30 brass. 
For example, defects inside drawn tubes, known as 
‘spills,’ form little traps in which a bubble of air 
gets entangled. Pitting begins at such places. 
On the other hand, little defects inside the tubes, 
caused by swarf adhering and being pressed into the 
wall in the process of drawing, do little or no damage. 
It is interesting to note that the same effect is found 
with small samples in an experimental tank as with 
tubes in a condenser. Thus air bubbles on small 
specimens of 70:30 brass lead to the production 
of the oxy-chloride of zine and corrosion, but if the 
zine is got rid of, for instance, by using a suitable 
alloy of copper and nickel, say, 90: 10, the bubbles 
have no ill effect. On the other hand, a copper- 
aluminium alloy (7.8 per cent. Al) pits in a charac- 
teristic way. All these things are being investigated 
with great care, and at the same time the search for 
root causes is being carried on through experiments 
on pure copper and by attempts to exclude every 
atom of oxide. The effect of annealing tubes at 
400 deg. Cent., the temperature of recrystallisation, 
is also being studied. Dr. Bengough showed us 
many cases of dezincification, and pointed out that 
where the heat flow through a condenser tube is 
greatest, as, for example, opposite the steam entrance, 
there dezincification is most rapid. Although most of 
what we were shown has already been made familiar 
by the reports of the Corrosion Committee of the 
Institute of Metals, we could not fail to be impressed 
by the improved arrangements which are mace 
possible by the new conditions, and our confidence 
was strengthened that whilst Dr. Bengough and Dr. 
Carpenter are “‘up against a tough proposition,” 
they are in a better position to solve it than anyone 
has been before, and they are setting about it with 
a resolution which inspires the liveliest hopes. 
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satisfactory have been the 
Finishing Schools results achieved by workshop 
nt schools: for munition makers in 
the neighbourhood of Paris that 

the French Minister of Munitions has now issued an 
order to a large number of other industrial centres 
that similar schools are to be instituted forthwith 
in all works employing more than three hundred 
hands. Smaller works may make arrangements 
with the local trade schools, but if they are unable to 
do so they must form and conduct the classes them- 
selves. The Minister has made this rule because 
inquiries have convinced him that “it appears 
possible in a few months, two or three, according 
to the quickness of the pupil, to give workpeople 
complementary instruction of a practical and theo- 
retical nature which will render them more apt to 
understand better the crafts of their trade and capable 
of handling a machine tool without the help of a 
tool setter.” In some factories this course may be 
carried out in the shops themselves, but in very 
big works it is considered desirable to set apart a 
special building, provided with the necessary tools, 
for the purpose. In either event the products must 
be the ordinary products of the factory, not simply 
‘exercise pieces.” Technical instruction must be 
given in the form of lectures during working hours. 
In all cases the persons selected for these courses of 
instruction are by preference to be those who have 
already been engaged for some time in the works, 
have had a fair education, and show some aptness 
and intelligence. Whilst a few firms in this country 
have voluntarily adopted a similar plan, no general 
rule has been made by the Ministry of Munitions ; 
but, on the other hand, technical colleges possessing 
workshops have been encouraged to devote them to 
the training of mechanics, and the Ministry has set 
up four schools, or, as they are more properly called, 
‘* instructional factories,’ of its own, one in Birming- 
ham, one in Manchester, one in London, and one in 
Twickenham. The function of these factories is 
to take quite untrained men and women and teach 
them a single craft as quickly as possible ; there is 
no attempt whatever to give anything approaching 
a general engineering training, and the course takes 
from four to six weeks. We recently visited the 
Twickenham factory, and there found that certain 
parts for aircraft engines were being made. For 
this purpose a complete set of standard machine 
tools, of which the largest is a horizontal boring mill, 
is provided. The factory is admirably arranged, 
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the only defect being that on account of the number 
of pupils it is necessary to put two or three on the 
same machine at the same time. By rigid specialisa- 
tion, however, it has been found possible to turn out 
useful workers surprisingly quickly, and the school 
is thoroughly justifying its existence. As we hope 
to obtain permission to deal in more detail with one 
of these schools at no distant date, no more need 


now be said. 
* ¢ * & &£ 


Tue electrical engineer invented 

Education and the the term load factor to express 
Factor. the relationship between the total 
available power of a generating 

station and the power actually developed in a given 
period. Whilst it thus belongs of right to the elec- 
trical industry, it may with advantage be used for 
many other purposes with convenience and utility. 
We have recently employed it in connection with 
factories to demonstrate the advantage of increased 
output from the plant, and with but a slight modifica- 
tion of thought it may be turned to other investiga- 
tions. Consider, for example, its application to 
technical education. In order to give every man the 
feeling that he has the presidency of the Institution 
of Civil Engineers or a fellowship of the Royal 
Society “in his knapsack,’ we set up an elaborate 
scheme of education. But from it only a few men 
of each year derive the full profit ; the great majority 
would be as well off with something less, and a certain 
portion make no ulterior use of it at all. ‘“‘ In giving 
the utmost opportunity to the bright minority,” 
says the author of a thoughtful article on “ Engi- 
neering Organisation” in The Times Engineering 
Supplement, “it may be forgotten that the large 
majority can, in fact, never succeed in using advanced 
technical education, and, in the interests of their 
industry no less than of themselves, require little 
education that is technical, and a good deal that is 
personal.”’ Although the article is anonymous, we 
can guess with some certainty at the authorship 
from that sentence alone. It is followed by another 
that reinforces it. ‘‘ With everything in manufac- 
ture, and particularly in engineering manufacture, 
pointing to a constant increase of single repeated 
operations as one condition of efficient production, 
and to shorter hours, coupled with more intense 
work, as another, the large majority of men will 
have less variety of exercise for their minds in their 
work, and greater need of it in their own time.” 
That is a shrewd observation. One which, unless we 
are greatly mistaken, will force itself on our attention 
before many years are out. It is applicable to all 
classes in the engineering industry, but to the artisan 
class certainly not less than to the managing class. 
It is a literal fact which could be proved by many 
examples that many workmen are now earning 
more than they know how to spend. Unless we can 
increase their wants higher wages will not induce 
them to increase their output. Rather will they 
limit their output or their hours to that amount 
which will provide them with just that income that 
meets their needs. We could still call forth their 
energies by raising the price of commodities, but a 
better plan is to develop their desire for more, and 
the only good way of doing that is to educate their 
tastes, to give them what the author of the article 
referred to means, no doubt, by “ personal ’’ educa- 
tion. Before we can make the offer of higher wages 
thoroughly effective, before we can make the payment 
of them advantageous to the State, we must increase 
the desire for those things on which money can be 
spent, that give lasting contentment and satisfaction 


to the purchaser. 
* * * * * 


‘ WE have repeatedly urged in 
Strikes these columns the importance of 

and the : ‘ : : 
Public. making the public acquainted with 
all the circumstances of labour 
disputes, and we welcome, therefore, the support 
of The Times, which said on Tuesday, in a leading 
article on the Barrow strike, ‘‘ The Government, 
who are in close and constant touch with industrial 
districts through the organisation created for the 
production of munitions and the dilution of labour, 
are fully informed, we presume, of what is going 
on. The public, on the other hand, are not. We 
think they ought to be, in order to strengthen the hands 
of the Government for the necessary measures.” The 
italics are ours. We have always felt that the 
weight of public opinion is never sufficiently used 
in labour troubles, and this we hold to be a mistake, 
because there resides in it incalculable power. Speak- 
ing in general terms, we may say that the average 
‘“man in the street’ is swayed almost wholly by 
preconception. He is either ready to condemn 
the men off hand without hearing their side of the 
case, or equally ready to denounce the employers 
without hearing theirs. His attitude is rarely or 
never judicial. We do not dare to say that it would 
always be different were the full circumstances put 
before him, but at any rate he would have the means of 
reaching a reasoned opinion, and might throw his 
weight on one side or the other with intelligence. 
If there are any more such outbreaks as that at 
Barrow now, happily, settled, the Government may 
find it necessary to adopt very stern measures, and 
it will need the fullest support that it can obtain 
from the whole body of the people, whose welfare is 





jeopardised by the interruption of the supply of 
munitions. The Times advances several reasons of a 
quasi-psychological kind for the Barrow strike, but 
the fact remains that the men resolutely refused 
to follow the advice of their leaders or to obey the 
instruction of the Minister of Labour. Whilst, 
then, they must of necessity have forfeited a great 
deal of sympathy of the country, they may yet retain 
some, because the public is even now in the dark as to 
the fundamental causes of the strike. Indeed, various 
remarks made in the official reports lead us to suppose 
that the Government itself is not perfectly clear 
about them, but we trust that it will take all necessary 
steps fully to inform itself, and that it will then 
publish the full facts without fear or favour. 


* * * bd * 


WueEN the bank to which Miss 
an. Matilda Jenkyns’ small fortune 
Globes. was entrusted stopped payment, 

her friend and biographer pondered 

upon the accomplishments of a marketable nature 
that Miss Matty might possess. Amongst them was 
“the use of the globes,” but, she writes in the genteel 
history of Cranford, ‘‘ As for the use of the globes, 
I had never been able to find it out myself, so perhaps 
I was not a good judge of Miss Matty’s capability 
of instructing in this branch of education; but it 
struck me that equators and tropics, and such 
mystical circles, were very imaginary lines indeed 
to her, and that she looked upon the signs of the 
Zodiac as so many remnants of the black art.” 
From which we may gather that even in Queen 
Adelaide’s day this branch of ‘‘a solid English 
education ’’ was already beginning to show signs of 
decay. Now it has quite gone, and we doubt if 
one per cent. of the population could define even 
vaguely the educational course associated with it. 
Our own ignorance, we confess, was complete, and 
it was with no little interest that we turned to an 
account of it in an old volume entitled ‘‘ Lectures 
on Select Subjects,’ which a correspondent has been 
good enough to send us. The author was James 
Ferguson, F.R.S., and this, the second edition, is 
dated MDCCLXX. It is really an admirable book, 
remarkable for that lucidity of thought which one 
so frequently finds in old writers on scientific subjects. 
Mechanics, Hydrostatics, Pneumatics, and Optics 
are all dealt with intelligently in the first part, 
and then in the final chapters ‘‘ the use of the 
globes, the art of dialing, and the calculation of the 
mean times of new and full moons and eclipses ” 
are described. After reading the pages devoted to 
that part of the subject, we found ourselves regretting 
that the globes were nowadays no more than curios 
preserved in a few libraries and museums, of which 
the use has been as completely forgotten by school- 
masters and schoolmistresses as it is unknown by 
their pupils. The terrestrial globe is still used, no 
doubt, to teach geography, but Mr. James Ferguson 
is concerned with much larger matters, and in his 
hands it illuminates the movement of the earth in 
its course round the sun, and lets us into all the inner 
mysteries of latitude and longitude. Thus, we are 
told how to answer such problems as “to find in 
what latitude the longest day is of any given length 
less than twenty-four hours,” or “‘ the latitude, and 
the day of the month being given ; to find the hour 
(sic) of the day when the sun shines.” With the 
help of the celestial globe Mr. Ferguson explains 
“the equation of time, or difference of time between 
well-regulated clocks and true sundials,”’ and describes 
the “phenomena of the harvest moon,’ besides 
dealing with many other astronomical problems. 
When one reflects upon the dun ignorance that 
exists generally about the movements of the earth 
in its orbit, and about even the greater astronomical 
laws and phenomena, one cannot resist a feeling of 
respect for a forgotten course of education which 
made plain with the ‘‘ use of the globes” these terres- 
trial and celestial mysteries. 








A PATENT (No. 1,205,620) has been taken out in the 
United States by Mr. Varian M. Harris, Chicago, IIL, 
for a new method of charging storage batteries. The 
inventor brings forward an explanation of the apparent 
inefficiency observed when charging storage batteries 
from rectified or pulsating circuits. In the charging of 
a storage battery an appreciable time element is necessary 
for the chemical reactions to take place within the battery, 
and for that reason if a phase wave is cut at the points 
which correspond in voltage to the voltage of the battery, 
the latter will not be charged, since it does not respond 
instantaneously to the current which passes into it, and 
sparking will result. In order to overcome this difficulty 
the phase waves should, says Mr. Harris, be cut at appro- 
priate points so that the rectified current passes to. the 
battery at a voltage considerably below the normal voltage 
of the battery. The chemical changes immediately begin 
to take place in the battery, and by thus allowing the 
current to flow to the battery at a decreased voltage the 
chemical changes have become sufficiently started so that 
when the voltage of rectified current reaches the normal 
voltage of the battery the rectified current is allowed 
to flow to the battery. This result is accomplished by 
constructing the segments of the mechanical rectifier 
of such a width that the phase waves of the rectified 
current are cut at a voltage sufficiently below the normal 
voltage of the battery that the time during which the 
rectified current is increasing up to the voltage of the 
battery is sufficient to overcome the electrolytic lag of 
the latter. 





INSTITUTION OF NAVAL ARCHITECTS. 
No. IL* 


A PAPER was read by Mr. W. J. Lovett, ‘‘ A Method 
of Obtaining for Ship Design the Spacing of Bulkheads 
According to the Rules of the International Con- 
vention.” 

Professor J. J. Welch expressed the opinion that the 
paper would be of distinct value to ship designers in 
assisting them to arrive at the curves of floodable 
length for any permeability. The Bulkhead Com- 
mittee’s report assumed 60 per cent. to be a fair 
average, but it was to be questioned if the suggestion 
put forward in the paper, that, with a higher figure 
for permeability, the vessel should be allowed to make a 
voyage on the deeper draught, was altogether practical. 
While, as he had intimated, the curves given were all 
of interest and of value, the least valuable part of the 
paper was perhaps that which dealt with the influence 
of form. It would be noted, on referring to the author’s 
curves, that variation in percentages for variation in 
shape was relatively small, but the Bulkhead Com- 
mitte’s view was that for extreme types from standard 
it was necessary to get the variation in floodable 
length, and the majority of designers would probably 
have to do as Mr. Lovett had done. The cruiser 
stern did not, in the example given, appear to be 
unduly handicapped by taking the length on the 
water-line, although this was generally the case. A 
point which ought to be emphasised was that the 
information given in the paper was just the sort 
which it was hoped would be made available, as 
the Bulkhead Committee’s recommendations were 
applied. 

Sir William Smith commented on the fact that, as 
far as he had been able to follow the reading of the 
paper, no reference was made to the question of 
stability, the data relating only to floatability. The 
paper itself was a very valuable one, but it was 
emphatically a contribution which it was necessary 
to study at leisure rather than to discuss in a casual 
way. 

Mr. Arthur T. Wall, who presented a somewhat 
similar paper to the Institution last year, believed 
that the methods outlined in the paper would con- 
siderably facilitate the work of design. In the 
correction of curves on plate 2 the floodable length 
had been worked out for varying freeboard ratios, 
block co-efficient ratios and sheer ratios. In the case 
of freeboard and sheer ratios the curves could be much 
simplified, but the variation of block the co-efficient 
was more complicated, and would have to be treated 
separately. With regard to the variation from the 
standard to the ship form the percentages shown were 
very low. On the subject of the cruiser stern he 
would point out that when the Bulkhead Committee's 
rules were first issued the floodable length correction 
for the cruiser stern was not very definite, and it was 
afterwards altered to the practice of the present time, 
in which water-line length is the basis adopted. 
Broadly speaking, the paper confirmed the experience 
of the majority of ship designers, thatthe application 


-of the present rules was somewhat complicated, and 


that there was need for simplification. 

Mr. Lovett, replying on the points raised, said that 
the real value of the paper was in the curves presented. 
The form of model used by his firm was, he thought, 
closer to the standard than that used by many 
other firms. Professor Welch did not think it would 
be possible to give a boat an equal percentage of 
safety when the permeability was smaller than that 
assumed in the Bulkhead Committee’s report, but it 
seemed to him that if a ship left port with a fair 
permeability, such as was obtained by greater draught, 
there was no reason why the owners of the ship and 
cargo should be prevented from loading her a little 
deeper for that particular voyage. The cruiser stern 
was undoubtedly handicapped by the method of 
assuming the length of the ship, and he hoped that 
the Bulkhead Committee’s rules might be simplified. 

Mr. James Montgomerie presented his paper on 
‘** Stress Determination in a Flat Plate.” 

Mr. W. S. Abell welcomed the paper as the most 
valuable contribution that had yet been made on this 
particular subject, and expressed the belief that it 
would serve as an excellent introduction to fresh 
work. The information now published should help 
designers considerably in connection with frame 
spacing and the spacing of bulkhead stiffeners. The 
note given at the end of the paper on frame spacing 
and plate thickness agreed well with the empirical 
practice at present followed, as well as the proposals 
made by the Load Line Committee. This was the 
first time that actual measurements of stress had been 
made directly on plates, the results in all other cases 
having been based on observations of deflections. 
These deflections were usually plotted and graphic- 
ally differentiated. Anyone who had had experience 
of that method would realise that it was practically 
impossible to obtain from it consistent results. 

Mr. J. Foster King said that mathematical con- 
ditions of fixity, on which most formule were based, 
had no foundation in practical fact. The contribu- 
tion made by the author was an extremely valuable 
addition to knowledge on this subject, and would 
serve to clear the air in those cases where mathe- 
matical theories seemed to be opposed to their prac- 
tical application. He would like to express his 
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admiration of the wonderful amount of work which 
had been embodied in the paper. 

Professor W. E. Dalby said the subject was one on 
which it was most difficult to obtain any practical 
information to guide the engineer in design. He had 
been interested in the subject from the point of view 
of the circular dises which he used for the optical 
indicator. The mathematical theory of elasticity 
assumed the uniformity of the material, but in prac- 
tice 1f was necessary to take large plates in the con- 
dition in which they came from the mill, which was 
quite a different thing. In dealing with high carbon 
steel it was possible to get nearer to the mathematical 
ideal, and to obtain results which were in closer 
accordance with theory. He hoped the experiments 


would be continued so as to extend our knowledge in 


the direction most needed, that of large plates. At 
the.other end of the scale there were plenty of data 
available, owing to the investigations which had been 


| the author as to the transverse inclination the ship 


would take up if certain compartments were bilged. 
The author assumed a heel of 10 deg., and as the 
vessel was 600ft. long, of 78ft. beam, and 28ft. draught, 
that. implied a small initial transverse stability, or a 
large heeling moment due to unsymmetrical division 
in the hold. Naval architects should not be asked to 
accept all the risks of an elaborate apparatus of this 
kind without more justification, a simpler course 
would be either to increase the metacentric height or 
to abolish all longitudinal water-tight wing bulkheads, 
and let water flow freely across the ship. He agreed 
as to the great danger which arose if a vessel heeled 
heavily after collision, or after mining or torpedo 





attack. 
| notable instances. 
| senger vessels a very small metacentric height was, 
| from this point of view, to be regretted. It was 
| common knowledge how often apparatus for closing 


It had been the cause of grave loss of life in | 
The tendency to give large pas- | 


| great service to the mercantile marine. He would 
| point out, however, that the behaviour of a ship in 
| smooth water, when the apparatus was brought into 
| play, was very different from the behaviour of the 
| same ship in a heavy seaway, and he therefore did not 
think that the apparatus would do away with the 

need for the careful exercise of the judgment of the 
| practical seaman, who would, however, be inclined 
| to regard it as a very useful adjunct. It had been 
| recently decided by the Board of Trade that the 
|examination of masters should include questions 
| gradually rising into higher mathematics, and on 
| matters connected with the stability of ships, and he 
| believed that this innovation would be welcomed by 
no one more than the shipmasters themselves. 

Mr. P. A. Hillhouse expressed the opinion that the 
| author, in seeking to make his apparatus simple, had 
| sacrificed a certain amount of accuracy, and it was to 

be questioned whether he was justified in so doing. 


carried out in connection with the small discs used | water-tight doors in the main bulkheads from the | In‘his opinion it would be an advantage if the tables 


in telephone apparatus. 


| bridge had proved ineffectual, and it was clearly 


of moment and weight were combined, and the whole 


Mr. Dunean, in whose laboratory at West Ham the | undesirable to make such arrangements more numer- | of the calculations done with the aid of a slide rule. 
experiments were carried out, referred to the great | ous if more direct methods would avert the risks. 





Professor J. J. Welch said that the method adopted 








Fig. 2—ETCHED x 100 














Fig. 4—-ETCHED x 50 


amount of work which had been done by the author 
in conducting so elaborate a research in the very 
limited time at his disposal. 

A paper by Signor E. Benvenuti on 
of all Ship Side Apertures from the Bridge,” 
read by the Secretary. 

Mr. Gilbert said he had long been convinced that if 
some simple and practical method of rapidly closing 
side apertures in ships from a central point were 


* The Closing 
was 


adopted, the safety of the vessel at all times would be | 


largely increased. He could not agree with the 
author’s general statement to the effect that the fitting 
of suitable and reliable arrangement for controlling 
all sidelights would have been stipulated by the 
Convention or the Bulkheads Committee had such an 
arrangement been devised at the time. There was 
in existence at the time a full-sized working apparatus 


Fig. 5—ETCHED x 100 


THE MICRO-STRUCTURE OF STEEL 


A paper describing an apparatus for interpreting 
stability for the use of ship masters was presented 
by Mr. Thomas Graham. 

Mr. W. J. Luke believed that this paper would be 
welcomed, not only by theorists, but by the practical 
sea-going man to whom the behaviour of his ship was 
all in all. 


or some similar apparatus sea-going men could obtain 
| information which would enable the naval architect 
to test his theories and modify the conclusions at 
| which he had arrived. 
| Captain Ruthven, who reminded the meeting that 
|he had been in command of Orient Company’s 
| steamers for over thirty years, said he was associated 
| with the case of the Austral, the accident to which 


The use of such an apparatus must lie in | 
the hands of the seaman, but the practical naval | 
| architect would be only too glad if by means of this | 


Fig. 6—ETCHED = 100 


| by the author was on quite sound lines, and he had 
| worked it out in a practical and ingenious manner. 
| The assumptions made were also reasonable, and what - 
ever exception might be taken to that made as to the 
| homogeneity of cargo space, any error arising from 
the use of the apparatus would be on the side of safety. 
| It seemed to him, however, that the use of the appa- 
ratus on board ship would be very difficult. 

Mr. Graham, in reply, said that he had tried the 
method on board ship, and there was not that danger 
of inaccuracy which some seemed to think might be 
the case, even in a rough sea. In the latest form of 
| the instrument the threads had been replaced by 
| brass rods. He believed that the slide rule method 
| referred to by Mr. Hillhouse would tend to mystify 
| rather than help the shipmaster. If all those who 
|made use of the apparatus at sea would give the 


by which it was demonstrated that any number of | raised questions in regard to stability, about which | results of their experience it would greatly help the 


sidelights could be closed and locked water-tight in a 
few seconds from a central control. This apparatus 
was inspected and approved by many of the British 
and foreign delegates to the International Confer- 
ence on Safety of Life at Sea, and had been tested and 
approved by the Board of Trade on two vessels now 
being fitted with the apparatus. He thought that 


Mr. Benvenuti’s slip coupling lacked the element of | 


reliability, and also presented disadvantages on the 
seore of expense. The desired result would be 
achieved more satisfactorily and at less expense by 
an arrangement for locking sidelights simultaneously 
from a central point, instead of performing auxiliary 
operations at every port-hole. 


Mr. W. H. Whiting referred to the assumptions of | 


| very little was known at that time. He took the 
| subject up and worked at it for some time, and when 
| he had gained confidence taught all the senior officers 
| of the Orient Line. The Ralston instrument had 
| proved very useful, and he believed that this apparatus 
| would be welcomed by shipowners as well as by 
| their officers. 

Captain Young, who also spoke as an old seaman, 
confirmed what had been said by the previous speaker, 
and pointed out that shipmasters often did not 
know until the last moment the weights going into the 
ships, they had to take very hurried action with 
An instrument of the kind 


| 
| 


regard to stowage. 


described, which would enable the shipmaster to | 


ascertain easily the stability of his ship, should be of 


| naval architect. 
| Mr. J. T. Milton occupied the chair at the evening 
| meeting on March 28th. 
| A paper by Professor W. E. Dalby dealt with 
| the “Strength and Inner Structure of Mild Steel,” 
|} and was illustrated by a large number of lantern 
| slides dealing with the micro-structure of steel. 
| Professor H. C. H. Carpenter referred to Dr. Stead’s 
paper presented to the Iron and Steel Institute 
| last September, in which a survey was made of the 
| effect of different elements on the properties of iron. 
The result of that survey was to show that although, 
as Professor Dalby had pointed out, carbonless iron 
had not been tested yet the trend down to that 


| point was clearly marked. The facts which Professor 
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Dalby had established were exceedingly important, 
the evidence of a linear relation being very strong, 
but it was worth while emphasising the author’s 
statement that it only held good if the carbon was 
present as pearlite, and never if it was in the form 
of cementite, and only for comparatively short 
annealing. There was a change of constitution 
in passing from low carbon steels to higher carbon 
material. The carbon in wrought iron did not 
exist in the same structural form as in mild steel, 
the main difference between the two materials being 
the slag content, and he had always held that the 
reason for the absence of pearlite in wrought iron 
arose from the presence of the slag. The carbide 
of iron crystallised out in quite a different form 
from that in steel. Professor Dalby had put his 
finger on something which had puzzled other people 
besides himself, and it was the duty of metallurgists 
to investigate and clear up these doubtful points. 
Dr. W. H. Hatfield said that as regards the con- 
stituents and structure of steels he agreed entirely 
with Professor. Dalby’s statement on the matter. 
There was, however, one aspect to which he thought 
it necessary to draw attention. Professor Dalby’s 
“law”? of mixtures in relation to the mechanical 
properties only held for an extremely limited set 
of conditions, and naval architects should appreciate 
this fact or they might labour under a misapprehen- 
sion. Such factors as the size of the forging or casting, 
the method and details of production, had so large 
an influence upon the structure as to diminish 
definitely the importance of this suggested law. 
The author mentioned that his samples were all 
annealed, but the term “ annealing ”’ 


: ’ was applied to 
quite a broad range of heat-treatments, different 
modifications of which produced different types of 
pearlite. The strength of the pearlite was determined 
by its coarseness, and there was no justification for 
assuming a standard tensile strength for it. Another 
extremely important point which had not been 
mentioned either in the paper or the discussion, 
related to the influence of the pattern and size of 
pattern produced in the general micro-structure of the 
steel. He showed Fig. 4—page 318—to illustrate a 
typical commercial carbon steel of .5-.6 carbon in 
the forged condition, such as was now being produced 
in large quantities. The dark constituent was 
pearlite, the lamination appearing well at higher 
magnification. It was obvious that the pattern 
formed by the constituents must have considerable 
influence upon the ensuing mechanical properties ; 
hence, of course, the value of microscopic examination 
in steel works laboratories. In the case of a .3-.35 per 
cent. carbon steel the general structure was again the 
determining factor in the mechanical properties. 
Castings for marine work were produced from such 
material, and it might be useful to point out that the 
structure in Fig. 3 was that which could be made 
to replace the cast structure by suitable annealing. 
It would be noticed that the cell-walls were of pearlite, 
whereas if pearlite had been balled up into “* boulders,”’ 
the physical properties of the material would have 
been different. Incidentally, this micrograph indi- 
cated the utility of studying steels at low magnifi- 
cations as well as high. Professor Dalby would 
probably concede that the diverse manner in which the 
constituents might be arranged must tend to obscure 
the broad generalisation he had laid down. When 
considering the mechanical properties of pearlite 
it was difficult to understand them except upon the 
hypothesis that the ferrite in that constituent had, 
under certain conditions, distinctly different physical, 
mechanical, and probably chemical properties from 
the ferrite when existing as a separate constituent. 
In Fig. 5 the effect of pulling in tension upon the 
ferrite crystals of the wrought iron indicated in Fig. 2 
was illustrated. Fig. 6 was of interest as indicating 
how a composite structure was deformed when the 
material was pulled in tension. As Professor Dalby 
pointed out, there was still a very great deal to learn 
with regard to the manner in which, and the reasons 
why, the different constituents in steel responded to 
the stresses to which they were subjected. 

Mr. C. E,. Stromeyer said it was shown that high 
carbon steels gave totally different tensile results from 
low carbon steel, but at the boundary line between 
hard and mild steels there were elements of uncer- 
tainty which required to be cleared up. Much 
depended on the condition in which the cementite 
and pearlite were present. Another difficult point 
was as the relation between the limits of elasticity 
and the chemical constitution of the material, 
between which there was a strange want of harmony. 
At the same time the ordinary ultimate stress did 
appear to have a definite relation to the chemical 
constitution. 

Professor Dalby, in winding up the discussion, 
said that some of the points raised would involve 
a good deal of experiment and must be dealt with 
at a later date. He was, however, much gratified 
by the interest shown by metallurgical experts in the 
attempt to unravel the relation between strength 
and structure. Why pearlite should give 60 tons 
tensile was one of those mysteries which would 
no doubt be cleared up some day. There was a 
great deal of variation in works practice, and what 
was sometimes called annealing was not time tem- 
perature treatment at all. His view was that if 
pearlite could be formed in the laminated state it 
gave some guide as to the strength of the material. 





There was, as Mr. Stromeyer had said, a critical 
carbon content point, and he would investigate that 
matter, dealing more particularly with steels containing 
-9 carbon. 

The last paper presented on the first day of the 
meeting was that by Lieut. W. A. Scoble on ‘‘ Design 
of Pin Joints Based on Ultimate Strength.” 

Professor W. E. Dalby said that an important 
question in connection with the design of structures 
of all kinds was illustrated in the paper. One of the 
fundamental points of design in which mild steel 
was used was that the steel guides for struts at certain 
points should yield so as to enable strength to be deve- 
loped Ifthe exact stresses which came upon structures 
could be calculated it would be possible to use much 
higher carbon steels, but at present engineers were 
restricted to steels of relatively low carbon content. 
From this point of view the fact brought out in the 
paper that the material yielded locally at points 
which were over-stressed tending to distribute the 
load in a more equal manner was somewhat important. 

Lord Bristol presided at the morning meeting 
on March 29th, and in opening the proceedings 
suggested that a message of thanks should be sent 
to Sir John Jellicoe for the communication he had 
sent to the Institution on the previous day. This 
proposal received the unanimous acceptance of the 
meeting. 

Mr. W. J. Luke then read his paper, “ Further 
Experiments upon Wake and Thrust Deduction.” 

Mr. G. 8S. Baker said that all ship designers would 
for a long time to come find this paper a valuable 
source of reference. There were, however, one or 
two points on which more data were desirable. He 
noted that the full model was run at different speeds 
to the smaller models, and owing to this variation 
the resultant wakes obtained in the experiments were 
affected. In nearly every case with boats of this 
type the higher the speed the lower the wake, and this 
partly explained why it was that the smaller block 
coefficient vessels had small wakes and smaller thrust 
deductions. There was a little want of clearness in the 
paper whether the clearances of the propellers to the 
extra fullness of the stern were maintained constant. 
The point was important, as clearance had as much 
influence as fullness of stern, and if with a filling out 
of the stern, clearance was reduced, that would 
throw some light on the higher wakes of the fuller 
vessels. Another point which should be mentioned, 
in view of what seemed a little confusion in the paper, 


-was that the smaller the diameter of the screw the 


smaller the wake. 

Sir Eustace D’Eyncourt referred to old experiences 
at Fairfield, which illustrated the importance of the 
work done by Mr. luke. There were two ships 
which had a bossed out spectacle framing in of the usual 
kind. The vessels did not give the results expected 
in the way of fuel economy on service, and when 
one of them came back to the yard to have some cabins 
altered Dr. Elgar suggested that the angle of bossing 
might be changed. The angle was accordingly 
altered to about 45 deg., and progressive trials made 
with the new bossing showed, as compared with 
similar trials of the old, very promising results, 
particularly at the higher speeds. At lower speeds 
the curves actually crossed, showing that at some 
speeds the horizontal bossing was superior to the 
angled bossing. The most practical proof of the 
value of the alteration made was that after the first 
ship had been on service about twelve months the 
owners sent in the sister ship for a similar alteration 

Mr. J. Hamilton Gibson expressed the opinion 
that the paper was a valuable addition to our stock 
of information on the vexed question of propulsive 
efficiency, and should enable the naval architect 
to make a closer approximation of the power required 
to propel a given vessel at a given speed. Last year, 
during the discussion on the propeller papers, it was 
suggested that some means of measuring the actual 
propeller thrust on a trial trip would be instructive, 
and Sir Archibald Denny said he had done something 
in that direction. This reminded the speaker that 
his firm had some years ago experimented with a 
form of hydraulic thrust meter, and he had communi- 
cated the results to the Institution last year. The 
recorded thrust was in excess of that estimated, and 
from that point of view the results were gratifying 
to the engineering staff. Since then the firm had had 
an opportunity of applying the same principle to a 
geared turbine vessel, and in due course he hoped 
to communicate the results. It was not necessary 
to take indicator diagrams of the thrust pressures 
as in the former case with reciprocating engines, and 
consequently a fluctuating thrust pressure gauge was 
sufficient for the uniform steady thrust produced by 
the turbine. An estimate of the propeller thrust 
to be expected was made on the basis of power and 
revolutions, and a satisfactory result was obtained, 
the estimate being greatly exceeded. It appeared 
obvious that if the actual thrust on a full sized ship 
could be readily obtained the data would be more 
valuable than that obtained in tank experiments. 
The experiment in question was on a large scale, 
the shaft horse-power being 25,000 on one shaft, 
giving a thrust of over 70 tons. 

Mr. A. T. Wall said the point made that the wake 
altered in accordance with the position of the propeller 
had an important bearing on the subject. The tables 
in the paper showed a remarkable agreement between 
wake factors derived from models and the wake 





factors for full sized ships, and the author 
was justified in making the claim that the data 
obtained from the model should suffice for the purposes 
of the designer. 

Sir Archibald Denny referred to work on screw 
propellers which was being carried out by his firm. 
The latest type of apparatus was more convenient 
than that which preceded it, and results from one, 
two, and even three screws could be obtained very 
quickly. It was comparatively easy to obtain not 
only the resistance and the wake, but the rotative 
efficiency and the figures were exceedingly consistent. 
Referring to the experiments on thrust mentioned 
by Mr. Gibson, his firm had used the torsionmeter 
for the same purpose on a cargo boat. That instru- 
ment gave the shaft horse-power and the thrust 
from all shafts. He had not succeeded in inducing 
engineers to adopt the torsionmeter, but it was a 
preferable method to that of the hydraulic cylinder 
on the thrust block. 

Mr. Luke, who announced his intention to reply 
fully in writing, said that he fully realised the differ- 
ence between tank experiments and those with a 
full-sized ship. His own view was that the tank 
experiments were a sieve through which the results 
of full scale experiments might be sifted. 








LUBRICATION OF STEAM TURBINES. 
By T. C. THOMSEN, B.Sc. 
No. IIL.* 
WEAR. 


As turbine bearings are virtually flooded with oil, 
it is probable that the shaft never comes into actual 
rubbing contact with the bearings except at the 
moment of starting. When the turbine is standing, 
the oil film is pressed out and actual contact between 
journal and bearing probably takes place, but as soon 
as the turbine starts running the first few revolutions 
will build up the oil film, which, if the oil is satisfactory, 
will support the shaft ; it “‘ floats ’’ on the oil film. 

Turbine bearings, speaking about the vast majority, 
practically never wear; it sometimes happens that 
what may appear to be wear takes place for a certain 
length of time, after which it ceases ; this is in reality 
due to compression of the white metal, which has 
been rather soft. 

After many years’ working the tool marks should 
still be visible if the turbine has had proper care and 
attention. 


THRUST BEARINGS. 


Where greater or smaller end pressures have to be 
taken up, either due to the design of the turbine 
itself or to propeller thrust, the thrust bearing 
becomes an important feature of the turbine. 

Thrust blocks for marine turbines are usually of 
cast iron, with a steel bush for holding the thrust rings. 
The top portion of the thrust block generally takes 
the steam thrust and the lower portion the propeller 
thrust. 

The block is fitted on a sole plate of its own and can 
be moved in a fore-and-aft direction ; also, the upper 
portion can be moved relatively to the lower portion 
in order to adjust the clearances or fore-and-aft play, 
which may be made about .01 of an inch. 

The thrust rings may be made of gun-metal with 
white metal facings on the rubbing surface. 

It is evident that when supplying the thrust block 
with oil under pressure from the outer edges of the 
thrust rings the oil has to go against the action of the 
centrifugal force, and when between the rubbing 
surfaces the tendency is to squeeze it out all the time, 
whereas in the main bearings of the turbine the 
revolving shaft draws the oil in between the rubbing 
surfaces, feeding the oil towards the place where it is 
needed. ; 

An increased oil pressure does not help the oil in 
the case of a thrust block ; the oil has only its natural 
clinging property—adhesive power—to depend upon 
for getting to the place where it is required. 

Thrust blocks in steam engine propelled ships are 
lubricated by means of oils heavily compounded with 
vegetable oils. The reason is, that such oils, properly 
manufactured, have very great clinging properties, 
so that they are able to get in between the rubbing 
surfaces better and more easy than pure mineral oils. 

In forced lubricated thrust blocks in connection 
with marine turbines the oil is taken from the main 
circulation system, as it would be cumbersome to 
make a separate oiling system for the thrust blocks. 

But oils used for forced lubrication must be pure 
mineral in character, and in view of what is said above, 
it is obvious that a heavy bodied oil will be needed 
for the thrust blocks, as light bodied pure mineral 
oils would cause the thrust bearings to run hot. 

Another condition in connection with marine 
turbines that calls for more viscous oil than similar 
sized land turbines is the vibration, which is set up 
partly by the turbines themselves and partly by 
the reaction of the water on the propellers. 

Heavier vibration calls for better cushioning in the 
bearings, and this can only be given by employing a 
more viscous oil. 

Thrust bearings of the ordinary type carry a 
maximum bearing pressure of 15 lb. to 20 lb. per 
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square inch in the case of land turbines, and 30 Ib. to 
50 Ib. in the case of marine turbines. 

Attempts have been made to introduce actual 
forced lubrication conditions in the thrust bearings, 
by making the oil pass through the hollow shaft and 
thence force it out between the revolving thrust rings 
and the stationary thrust block. Such a system has 
been designed by Ferranti, and is said to have given 
excellent results, making it possible to carry great 
pressures without any fear of the bearings seizing. 

A few makers are using, with good results, a very 
interesting type of thrust bearing, invented by 
Michell. From experiments that have been carried 
out, it seems proved beyond doubt that bearing 
pressures of 500 Ib. per square inch may be carried 
with this type of bearing and yet leave an ample 
margin of safety, with a surface speed of 60ft. to 
100ft. per second. In this type of bearing the end 
pressure is taken up by segmental blocks pivoted at 
the theoretical centre of pressure, the result being that 
the blocks tilt slightly, sufficiently to allow the oil to 
be drawn in over the leading edge and thus ensure an 
unbroken film of oil. 

The Hon. Sir C. A. Parsons has designed a similar 
type of bearing, but with centrally pivoted segmental 
blocks, allowing the turbine shaft to revolve in either 
direction. The frictional losses in these types of 
bearings are considerably less than in the ordinary 
plain type of thrust bearing; the co-efficient of 
friction may be taken as .002 as against .02 to .03 
for ordinary thrust bearings. 

An ingenious method of getting over the difficulty 
with the thrust bearings has been designed by Franco 
Tosi. He balances the difference between the 
propeller thrust and the steam thrust by means of 
oil pressure exerted on the two sides of a piston which 
revolves with the shaft and is fitted with a labyrinth 
packing; oil under pressure is constantly being 
forced into the chambers on both sides of the piston, 
and can only escape between the collars of the thrust 
blocks at either side. If the thrust is from right to 
left, the clearances on the left-hand side are diminished, 
so that it is easier for the oil to escape between the 
right-hand thrust collars; consequently, the oil 
pressure becomes lower in the right-hand chamber 
and the difference in oil pressure forces the piston to 
the right, or vice versd, thus automatically balancing 
the axial thrust and preventing metallic contact 
between the rings and the blocks. At high speed 
fluid friction developed between the piston and its 
easing, &c., would be very considerable, but as 
marine turbines are slow speed, this loss is only small. 


TEMPERATURE RECORDS. 


WHEN a turbine starts from cold the oil will gradually 
rise in temperature, rapidly at first, slowly later on, 
and if the conditions remain fairly uniform—uniform 
load, uniform temperature of cooling water and engine- 
room—the maximum temperature will be reached 
after a certain number of hours varying from four 
hours in the case of small turbines to eight hours or 
even longer in the case of large units. This final 
temperature is not much affected by changes in the 
engine-room temperature or even by change in load, 
but is, of course, slightly higher with higher engine- 
room temperature and higher load. 

The temperature of the cooilng water, however, and 
the state of cleanness of the oil cooler have a marked 
. influence on the oil temperature, and naturally so, 
because it is in the oil cooler that the bulk of the heat 
is removed from the oil, a minor portion only being 
radiated into the engine-room from the bearings, 
pedestals, oil pipes, oil tanks, &c. 

The temperature of the oil in the main return pipe 
ranges from 100 deg. Fah. to 140 deg. Fah., seldom 
below 100 deg. Fah., and not often above 140 deg.Fah., 
but bearings have run without trouble for long periods 
at temperatures as high as 160 deg. Fah. However, 
it is desirable that the oil temperature should be 
about 120 deg. Fah. to 130 deg. Fah. 

In the case of marine turbines, the oil temperature 
rises in the Tropics as compared with conditions in 
temperate climates, due to the higher temperature of 
the cooling water. The oil must of necessity rise in 
temperature in order that the difference in temperature 
between itself and the cooling water may enable the 
water to take away the heat from the oil. It would 
be useless to quote actual temperature records from 
turbines in operation, as they vary exceedingly ; for 
instance, in some turbines the fall in temperature 
between the return oil and the oil leaving the cooler 
is as low as 4 deg. Fah., due to the amount of oil 
delivered by the oil pump to the bearings being high 
per square inch of bearing surface and to the bearings 
being water cooled. 

In a good many turbines the difference in tempera- 
ture between the outgoing and returning oil is from 
15 deg. Fah. to 20 deg. Fah., and in some extreme 
cases this difference has been as high as 50 deg. Fah., 
where the bearings have not been water cooled and 
the oil delivery per square inch of bearing surface has 
been low. The temperature rise of the oil going 
through the worm wheel casing—the worm wheel shaft 
operating the oil pump, governor and sometimes the 
circulating pump for the condensing plant—or the 
thrust bearing is usually considerably higher than the 
temperature rise of the oil going through the other 
bearings. 

For each particular turbine the temperatures of the 





oil and water inlet and outlet to the cooler and the 
oil inlet and outlet to the various bearings—or, as an 
alternative, the bearing temperatures at both ends of 
each bearing—indicate whether normal condition of 
lubrication and cooling prevail. 

Thermometer pockets filled with oil should be 
fitted in the positions mentioned above ; in case of 
the return oil temperatures taken in the bearing 
outlets care should be taken that the flow of oil 
washes over the thermometer bulb or the pocket ; 
occasionally, the thermometers should be compared 
with a standard thermometer, say once a year. 
A temperature log should be kept in the engine-room, 
taking the temperatures every hour. 

The turbine attendants will very soon get to know 
by heart the normal running temperatures at the 
various points, and they will learn to interpret the 
correct causes of any deviations from the normal 
temperatures, or at any rate to look in the right 
direction for the cause of irregularities, indicated by 
abnormal temperatures. 


THE TURBINE GLANDS. 


The most frequent cause of water getting mixed 
with the oil in circulation is leakage of steam past the 
glands, the steam condensing on the shaft and 
bearings, gradually working its way into the main 
bearings and mixing with the oil. 

It will, therefore, be useful to look for a moment on 
the various designs of glands. 

There are three types :— 

(1) The labyrinth packing gland. 

(2) The carbon packing gland. 

(3) The water sealed gland. 

The function of the gland is either to keep high- 
pressure steam from leaking outwards or, in the case 
of the “‘ vacuum end’’ of the turbine to prevent air 
from being drawn in, which would adversely affect 
the vacuum produced by the condensing plant. 

(1) The labyrinth packing consists of a series of 

rings on the shaft which alternate with stationary 
rings in the surrounding casing ; there is only a very 
slight clearance between the shaft and the stationary 
rings. 
The steam—in the case of a high-pressure gland— 
must pass the rings in a zig-zag way, so that only a 
slight amount of steam escapes at the vent, which may 
be connected with an intermediary stage of the 
turbine or simply allow the steam to escape into the 
open; any steam or water leaking outside the gland 
is deflected by suitable throwers fixed on the shaft 
in order to prevent the water as much as possible 
from getting into the adjacent bearing. ; 

In the case of a low-pressure gland, steam at a 
reduced pressure—either from an intermediary stage 
or high-pressure steam throttled down to the required 
pressure—is introduced and leaks inwards into the 
low-pressure turbine casing. 

The pressure should be sufficient to prevent air 
from leaking in, that is to say, sufficient pressure 
should be applied so that a puff of steam is just 
visible oozing out of the gland; excessive pressure 
should be avoided, as it means not only waste of 
steam, but also excessive condensation of steam on 
the shaft with a certainty of some of this getting into 
the bearings. Avoiding excessive condensation is 
particularly difficult in the case of the low-pressure 
glands of exhaust steam turbines with labyrinth 
packing glands; owing to the variation in steam 
pressure it becomes necessary for the attendant 
constantly to readjust the gland pressure ; otherwise 
either air will occasionally leak inwards or excessive 
leakage of steam will take place outwards. Occasion- 
ally the glands are water cooled, as the steam then 
condenses on its way through the gland and con- 
sequently the thrower outside the gland has only to 
deal with water, which can be much more effectively 
thrown away from the shaft than steam. 

(2) The carbon packing consists of a series of 
carbon rings, each made up of several sections and 
held in their places around the shaft by means of 
springs. The carbon rings should preferably not bear 
right against the shaft, but on a special sleeve fixed 
on the turbine rotor and slightly larger in bore than 
the turbine shaft, so that should heavy wear take 
place the shaft will remain unhurt and only the sleeve 
or the packing itself will get worn. No lubrication 
is needed of the carbon rings, but care should be 
taken that they are a loose fit on the cold shaft, as 
carbon contracts when being heated. If grit and dirt 
get in, cutting and wear may occur owing to the 
absence of lubricant, and then leakage through the 
packing will take place. Sometimes the carbon 
packing glands are surrounded with a water jacket, 
which causes a certain amount of steam to condense 
in the packing; this helps to seal the gland and 
“* jubricate ” the carbons. 

(3) The water sealed gland—see Fig. 5—consists of a 
revolving wheel R formed with vanes on both sides and 
acting like a centrifugal pump. The water admitted 
at P,—or sometimes at the circumference at P, under 
a few pounds pressure—is thrown by centrifugal 
action to the outer. edge of R and thus establishes 
a perfect seal, it being impossible for steam to escape 
round the outer edge of R, the clearance being about 
.Olin. to .02in. The water should be clean and 
preferably soft, as otherwise dirt or scale will be 
deposited in the gland and may even get inside and 
coat some of the turbine blades. The water supply 





should be kept as low as possible by regulating the 
quantity admitted. The second disc 8 revolving in 
the groove T acts as another seal in series with R, 
but the chief object in fitting it is to prevent water 
escaping from the gland past the groove T; the 
water coming into this 
groove will be drained 
back into the main gland 
through drain holes indi- 
cated at the bottom. 

During the time the 
turbine is being warmed 
up prior to starting, and 
where water sealed pack- 
ings are employed the 
vacuum can not be created 
until the turbine has at- 
tained a certain speed, as 
the glands do not provide 
a perfect seal until the 
centrifugal force is suffi- 
cient to prevent the air 
from going straight into 
the turbine. In case of 
high-pressure water sealed 
glands, it is frequently 
desirable or necessary to 
watercool the gland casing, 
as it otherwise becomes so 
warm that the water eva- 
porates too readily and 
gets into the turbine in 
the form of steam, and 
also, should the water not 
be very soft a certain amount of scale will be depo- 
sited, which is objectionable. It is only at low speeds 
—starting and stopping—that the high-pressure 
water sealed glands allow steam to escape, thus 
making it possible for condensed steam to enter the 
bearing nearest the gland and mix with the oil in 
circulation. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 13th, 1917. 

Tue feature of the American steel and ammunition industry 
is one of excitement, relative uncertainty, and not clear outcome. 
The rush of orders is beyond all anticipation. Everything that 
can make anything has all it can do. Large new plants are 
being quickly added and very little is being said about it. 
The only limitation is that new plants cannot be built faster 
than the material for them can be had in the way of steel, 
cement, timber, &c. There is really no absolute change this 
week over last. Prices are mounting. Capacity is, of course, 
expanding everywhere. This week’s locomotive inquiries call 
for pretty nearly 300—some for export. Steel billets and bars 
are next to impossible. Forge billets are up to 10 dols. a ton. 
Pig iron has taken a jump. Bessemer is up to 37 dols. Last 
year’s pig iron production was 39,434,797. 








Contracts.—T. H. Watson and Co. (of Sheffield), Limited, 
have recently received an order for a ten-ton electric furnace 
of the Greaves-Etchells type, and a 30 cwt. furnace of the same 
type from Kayser, Ellison and Co., Limited. The same firm 
has also received orders for a three-ton furnace of the same 
type from J. H. Andrew and Co., Limited, and an order for 
30 ewt. furnaces from T. Andrews and Co., Limited, and Accles 
and Pollock, Limited. 


Locomotives FoR Mancuuria.—H.M. Consul at Dairen— 
Mr. H. G. Parlett—writes, under date January 10th, that two 
locomotives for the French Indo-China Government railways 
were recently built at the South Manchuria Railway Company’s 
works near Dairen. A copy of the specification of these loco- 
motives, which Mr. Parlett has forwarded, may be inspected 
by British firms interested at the Department of Commercial 
Intelligence, 73, Basinghall-street, London, E.C.2. 

IncorPporaTeD Municrpau EtecrricaL Association.—The 
twenty-second annual general and other business meetings of 
the Incorporated Municipal Electrical Association will be held 
at the Institution of Civil Engineers, Great George-street, 
Westminster, on June 21st and 22nd. The following provisional 
programme has been arranged :—-On Thursday, June 21st, the 
presidential address will be delivered at 10 a.m. by Mr. F. M, 
Long, city electrical engineer, Norwich, followed by a paper 
on “* Individual Interests in Municipal Enterprise,” by Mr. J. 
Horace Bowden (member of Council), borough electrical engi 
neer, Poplar. In the afternoon a paper on * Fuel Economy ” 
will be read by Mr. J. A. Robertson (member), borough electrical 
engineer, Salford. On Friday, June 22nd, there will be a 
Council meeting at 10 a.m., and it will be followed at 10.30 a:m, 
by the annual general meeting. A special general meeting of 
the Association will be held immediately after the business meet- 
ing to consider proposed revisions to the Articles of Association 
relating to the constitution and election of the Council. A 
detailed notice will be sent to the members previous to the 
meeting. 

Royat Instrrurion.—Among the lectures arranged for the 
after-Easter session at the Royal Institution are the following : 
—Professor W. W. Watts, two lectures: ‘‘ The Flow of Ice and 
of Rock: (1) The Movement of Glaciers; (2) The Flow of 
Rock.” Professor H. S. Foxwell, two lectures: ‘‘ Industrial 
Finance After the War: (1) The Character of the Industrial 
Struggle of To-day; (2) Its Financial Needs: How they can 
Best be Met.’’ Professor G. H. Bryan, two lectures: ‘‘ Prin- 
ciples of Aerial Navigation.’’ Professor Sir J. J. Thomson, six 
lectures: ‘‘ The Electrical Properties of Gases.’’ The after- 
Easter Friday evening discourses will bone on April 20th, when 
the lecturer will be Professor R. H. Biffen, and his subject 
‘‘The Future of Wheat Growing in England.” On April 27th 
Dr. J. Dundas Grant will give a discourse on “‘ The Organs of 
Hearing in relation to War.’ Subsequent discourses will 
include those on ‘‘ Radio-active Haloes,” by Professor John 
Joly, F.R.S., May llth; ‘‘ The Complexity of the Chemical 
Elements,’ by Professor Frederick Soddy, F.R.S., May 18th ; 
and ‘‘ Industrial Applications of Electrons,’ by Professor Sir 
J. J. Thomson, OM. June 8th. A general meeting of the meme 
bers of the Institution was held on Monday afternoon, the 2nd 
inst., Mr. Charles Hawksley, vice-president, in the chair. Mr. 
Murray Stewart was elected a member. A resolution of con 
dolence with the relatives of the late Protessor Jean Gaston 
Darboux, an honorary member of the Royal Institution, was 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





(Continued from page 312). 
A BRITISH BEET SUGAR INDUSTRY. 


Sin,—I was much interested in the leading article on the 
sugar problem in your issue of January 26th last, and in the 
strong support you give to the growing demand that within 
these islands we shall manufacture all the sugar we require 
over and above what is sent to us by our own cane-producing 
dependencies. Whether the cultivation of sugar beet, and 
the manufacture of beet sugar, would pay in this country has 
been a sorely-debated question. I premise my further remarks 
by emphatically stating that both can pay handsomely. 

But in approaching this subject we must breathe the new 
spirit, which recognises that an unrestricted avalanche of cheap 
imports means unemployment and starvation for our own 
working class, and that there are certain industries as necessary 
for the safety and national existence of our people as are either 
our Army or our Navy. Amongst the most important of these 
are agriculture and the home production of food. Of the staple 
foods imperative for our independent existence sugar is one. 
Happily, the way to obtain its production for ourselves is not 
difficuit. Sufficient experience exists to assure us of this. 
Production necessary for national safety is on a different level, 
and requires different treatment from any other sort of produc- 
tion. Accepting that spirit, the essential requisites for success 
are that, through the Board of Agriculture, the Government 
should arrange with farmers for a full and sufficient supply of 
beet to keep a factory, or factories, going at top speed; that 
through the Ministry of Labour, they should, where necessary, 
provide the growers with sufficient labour at the proper seasons, 
and that they should guarantee the manufacturer a minimum 
price for his sugar, ex factory. That minimum price I put, 
for the early stages of the industry, at 2d. per pound for refined 
sugar. This should allow, at most, a retail price of 24d. per 
pound, at which no person could grumble. 

It has passed beyond the possibility of doubt that we can 
produce in this country sugar beet as good as, and superior to, 
that of any other country in Europe, and in crops of equal or 
greater weight. The difficulty has been to induce the farmer to 
venture into a new path. This is clearly the function of a new 
and live Government. Before embarking his money in the 
construction of factories the capitalist asks two things :—That 
he will be sure of an abundant supply of his raw material, beet ; 
and that, while he has to pay the farmer a remunerative price 
for his roots, he himself will be protected from a flood of foreign 
cheap sugar, and thus be enabled to earn a fair and decent profit 
on his capital expenditure. 

You raise the question whether land could be spared, or 
whether it could not be better employed in growing wheat. 
Wheat is necessary ; but soissugar. It must never be forgotten 
that corn crops, grown after sugar beet, show an increased 
yield per acre of anything from 15 per cent. to 40 per cent., 
whilst potatoes have shown an increase of as much as 100 per 
cent. In the interest of corn itself, therefore, the cultivation 
of sugar beet is advisable. The roots—a profitable cash crop— 
could take the place of some of our mangolds and turnips, the 
former of which crops is so often a losing one. 

It is not only in the construction and equipment of factories 
that the engineer can play a part ; his genius can find scope in 
the design and construction of improved machines for drilling, 
hoeing, and lifting. Lifting is especially important, as the most 
penton 5 weed and expensive of the whole of the beet grower’s 
operations. French and German beet-lifting machines exist, 
and, on certain land, can do excellent work, but these can be 
greatly improved and simplified. Their production would add 
another branch to British manufacture. Without machines the 
lifting of sugar beet entails a considerable amount of labour, 
and as it is necessary for the factory that the delivery of roots 
be kept constant, this lifting must proceed at a rapid and steady 
pace. That is why I suggest that the Ministry of Labour—a 
really businesslike Ministry—should organise labour to supple- 
ment, when necessary, the farmer’s own labour at this particular 
time. The hand-lifting of beet is accomplished by pressing 
down, slantwise, with the foot a two-pronged fork, by which 
the beet is slightly loosened, and raised, and the tap-root broken. 
The leafy head of the beet is then grasped by the neck, and the 
root pulled out; while, with a sharp knife, the operator cuts 
off the head and neck, and usually slices away, also, a small 
part of the top of the beet itself if any greenstuff is growing on 
it. The excellence of this ‘“‘ topping” is important for the 
factory, as, even in a few days’ storage, leaves and green matter 
will cause the beets to heat, with consequent loss of sugar. 
The machine beet-lifters, as made in France and Germany, are 
cumbrous ; but it should not be difficult for English brains to 
design more effective lifters requiring smaller horse-power. 

You draw attention to the fact that a beet sugar factory 
can only work, at most, for about eighty days in the year. True, 
and it pays well on sucha basis. But this raises another point 
of interest for the engineer, as well as for the chemist. There 
is no reason why allied, and derivative, industries should not 
start in conjunction with each factory. For instance, beet 
molasses, which find a ready sale on the Continent, might be 
treated by ourselves at the factory door. These molasses 
usually contain about 50 per cent. of uncrystallisable sugar, and 
it has been found that one gallon of this will yield about three 
pints of 95 per cent. alcohol. Fusel oil may also be extracted. 


When nothing further of this nature can be obtained from it, 
there still remains the organic matter, and the salts of the 
molasses. On concentration these yield valuable fertilisers, 


From waste 


The alcohol 


producing potash salts and nitrogen compounds. 
molasses also excellent vinegar can be made. 
could be produced as denatured alcohol. 

Again, although plain sugar pulp can be disposed of as an 
excellent cattle food by itself, still a much more valuable food 
could be manufactured by admixture with molasses and other 
feeding stuffs. Still further, where suitably situated, the 
manufacture of jam could be profitably allied with the sugar 
factory. Such cognate industries would enable the staff to be 
busily held together when the sugar season was over, an end 
which would also be assisted if the hands, in the off season, were 
employed on land owned by the factory itself, and under cultiva- 
tion for the next crop. The foregoing shows what a national 
benefit the beet sugar industry would be in the hands of resource- 
ful and energetic men. 

The fear, which you mention, of injuring beet by transporta- 
tion is practically non-existent. I have seen thousands of tons 
brought by rail in this country from distances anywhere up to 
60 or 70 miles without any damage whatever, and barge loads 
of well over 100 tons brought round the coast with equal 
immunity. In Holland most of the beet is brought to the 
factories by barge from long distances. The point to watch is 
that the beet should be properly ‘“‘ topped ”’ before loading. It 
is the adherence of greenstuff that causes most of the loss of 
sugar on storage. Loss through bleeding in transit may be 
=. as negligible. 

ou estimate 17 per cent. sugar content in the beets. I 
consider this too high as an average, at present at any rate. In 
very many cases this, and a higher percentage, is obtained ; 
but one must remember the variability of seasons, and that at 
first growers will be more or less inexperienced. The average 
sugar content should not be taken at more than 14 per cent., 
and to maintain this the farmers would need to be carefully 
instructed. Likewise, if crops of an average net washed weight 
of 10 tons per acre are at first obtained, we will have done very 
well indeed, 





Within limits, the larger a factory the more economical the 
working. One capable of dealing with 1000 tons per day of 
24 hours would be quite big enough for this country. The 
beet harvest would begin to pour into the factory about the 
end of September, and, as it would be advisable to conclude 
manufacture before Christmas, there would therefore be a 
maximum ‘‘ campaign” of about 80 days. A factory could, 
as you say, therefore deal with 8000 acres, producing 80,000 
tons, and yielding, on the basis of 14 per cent., about 11,200 tons 
of sugar. It must be remembered that sugar beet should not 
be grown under less than a three-year rotation. To cultivate, 
therefore, 8000 acres per annum, 24,000 acres of suitable land 
would be required. Just suppose that, under the most ideal 
circumstances, this could be found in equal directions all round 
the factory. Then it could all be contained within a radius of 
less than 3} miles. Such a perfect situation is not to be ex- 
pected ; but this shows that, if well placed in an agricultural 
part of the country, the beet need not necessarily be drawn from 
any very great distance to provide the requisite 80,000 tons. 

To your estimate of the cost of a factory, it would be wise to 
add another possible £20,000, making a total of £140,000; to 
which should be added, say, £30,000 working capital. Your 
figures relating to the cost of manufacture require some modi- 
fication, and with them, consequently, the price at which such 
a factory could sell its sugar and pay a dividend. Two positions 
should be considered. First, where a factory grows no beet 
of its own, but relies on outside farmers for its supplies ; 
and, secondly, where, say, one-quarter of its crop is derived 
from its own land. That such a factory would grow all its 
own beet is most unlikely. 

In the first case, after allowing 25s. per ton net washed 
weight, as the price payable to growers, delivered free on rail ; 
an average of 3s. per ton, on the washed weight, for freight to 
factory ; adequate cost of manufacture ; a sufficient sum for 
standing charges during the remainder of the year after the 
“campaign,” and after deducting from the total of these the 
proceeds of sales of pulp and molasses—supposing these to be 
sold in the open market—the ultimate cost of the sugar from 
such a factory would be a shade over 1jd. per pound for refined 
sugar. If, now, a 10 per cent. dividend must be provided for 
on the capital of £170,000, and an ultimate excise duty of, say, 
2s. 6d. per cwt., the sale price of such sugar would then be 
1.68d. per pound. The price of ljd. per pound ex factory 
should therefore, in the case of a factory having such an output, 
provide for contingencies, and allow for a reserve. At the start 
of the industry, with factories probably dealing with outputs 
considerably smaller, the figure of 2d. per pound for refined 
sugar, ex factory, should be the minimum price guaranteed by 
the Government. This would put the factory on a sound basis, 
and assure the finding of ample capital, and would enable the 
farmer—a most essential point—to take his profitable share in 
the undertaking. 

In the second case—the factory growing, say, one-quarter of 
its own crop—the costs would be a little reduced. The farmer’s 
profit would go to the factory ; while its own land being naturally 
near at hand, freight would be saved. In this case, everything 
included, the cost of the sugar would be reduced by about 
one-fifth of ld. per pound on such part as the factory grew, or 
the reduction in cost would be about one-twentieth of ld. per 
pound, spread over the whole crop. 

To conclude. It is, therefore, safe to say that in order to 
establish the beet sugar industry in this country on a sure and 
sensible basis, immune from the fear of all hostile attack, the 
following conditions must be assured :—(1) That the farmer 
shall be paid a price for his beet which will ensure him a sound 
profit—say, 25s. per ton net washed weight. (2) The Govern- 
ment to arrange that, farmers being assured of this price, enough 
beets will be grown to keep the factories fully supplied. (3) 
The Government to enact that the minimum price for refined 
sugar shall be 2d. per pound, ex factory, and that foreign sugar 
shall be so taxed, or excluded, that it shall not be able or per- 
mitted to be sold in our market under 24d. per pound. 

The public would never grudge 24$d. per pound for refined 
sugar if it knew that this industry had become a British one ; 
that it had been torn from the hands of the German; that 
employment in this country had been thereby greatly increased ; 
that the level of agriculture and the fertility of our soil had 
been much raised, and that our supply of this necessary food 
had been assured for all time, safe from the menace of torpedo 
and submarine. 


Watford, March 31st. H. F. Easton. 





FILING PAPERS. 


Sir,—Your ‘‘ Random Reflection” on “ Filing Papers’ 
synchronises with certain reflections of my own, also random, 
during the last few weeks, on the subject of indexing informa- 
tion. As everyone knows, the ideal system of filing is the self- 
indexing one, in which the article to be filed can be located 
without the aid of a separate index. For various reasons, 
which are quite obvious, the self-indexing system cannot be 
used for dealing with the output referred to in the opening words 
of your reflection. An index must be used. But it must be an 
index in the true sense of the word, and not a mere catalo 
or bibliography, which with few exceptions do duty for an index. 
It is not sufficient to index up the title of an article or paper 
under as many headings as there are words in it, but.it is essential 
that all the information contained should be fully logged up. 
The title does not by any means indicate the data given in the 
paper. The author may write under the heading of ‘‘ Steam 
Turbines,” yet he may give some very valuable information 
on the subject of alloys. But examples need not be given, the 
point is too well known. You refer, Sir, to binding up ‘* Pro- 
ceedings ’’ under subject matter, but the real trouble is that 
no one can anticipate what they may want in five years’ time, 
and in these days it is a tall order to bind up to meet any require- 
ment. One sometimes wants information in five minutes and 
the galling part is that frequently the very piece of data that 
we are so badly in need of is quite safe within the covers of a 
book on our own bookshelves. I have in my office the “‘ Minutes 
of Proceedings ”’ of the Civils and of the Mechanicals, also 
bound volumes of THE ENGINEER and Engineering. Yet I 
think I am well within the mark when I say that not more than 
5 per cent. of the mass of really useful information contained in 
those volumes is available for use within a reasonable time. 
Yet the fault is not in the indexes supplied, and they are bad 
enough, but because things are as they are, and because it is 
generally overlooked in all these systems that the specialist 
does not require to look up data on his own subject. To begin 
with, he generally, and naturally, knows more than what 
appears in print, and in any case anything he does see he absorbs 
at the time he reads it. But what he is badly in want of is a 
method of finding information on subjects that do not come 
within his daily work, yet must be located immediately. As I 
have said before, he cannot anticipate his future requirements. 

If my random reflections on this subject had led me no 
further than this, I should have ‘“ stopped before I began,”’ but 
they have taken me further, and I make the following suggestion 
for a scheme for indexing all technical papers, books, ‘‘ Proceed- 
ings,’’ and, in fact, all such literature. Every such periodical 
or book should contain loose an index of all the information 
contained in that particular issue. The index to be printed on 
one side of the paper only, with the back edges gummed. The 
form to be a standard size, say, for a 6in. by Yin. page. Style 
of type and standard abbreviations to be used to indicate 
whether the article is a long one, treating the subject fully, or 
whether a short piece of information, or anything between. 
Standard loose-leaf books of a size convenient to ordinary book- 
shelves to be agreed upon, the design being such that they can 
be retailed at a moderate price. For keeping the index going, 
all that is necessary is to cut out the items from the yarious 
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riodicals that one keeps for reference, and stick them in the 
Roseland index books. The remainder of the index sheets 
can be kept as issued, and should 4 fresh subject come within 
one’s requirements, it is a very simple matter to complete the 
index of that subject. This system should include, not only 
periodicals and ‘‘ Proceedings ” of the various Institutions, but 
technical books and the better class of trade catalogue. 

I therefore urge that the editors of the technical papers, and 
secretaries of the Institutions and others, get together and let 
us have an index that can always be kept up to date, and covers 
just as much as one wants and has available, as soon as possible. 
If they are unable to get a start, I suggest that the matter be 
referred to the Engineering Standards Committee. — be 

I have only given the outlines of the scheme ; to give further 
details would be unnecessary at present—they could be con- 
sidered later. 

Rugby, March 17th. E. R. Brices. 





THE BRITISH AIR SERVICE. 


Srm,—As has been said, the answer of the Under Secretary for 
War in the House of Commons on Tuesday last was not wholly 
satisfactory. 

Unlike most inventions, aeroplanes and hydro-aeroplanes have 
—so far as the means provided for propulsion, steering and 
lofting go—remained practically, and in principle, as they were 
from the start some ten or more years ago, and, wonderful as 
has been the success in aviation within that short time, that 
success would have been infinitely more marked had more 
revolutionary improvements been systematically adopted. 

Progressive improvements, however, in that or any other 
direction are scarcely to be expected from Governmeri Depart- 
ments, more especially during a great war, and it is to be feare:! 
that the world must again be at peace before the Air Service 
may expect to be benefited by the inventive faculties of indi- 
vidual brains. Be this as it may, inventors, both in France and 
Great Britain, have lately been considering whether the original 
conception of paddling or screwing through ‘the air by open 
propellers is the best way of arriving at the desired result, or 
whether, for instance, a system of handling the air from front 
to back, or from above to below, had been utilised, much higher 
degrees of efficiency and safety and speed would not have been 
attained, and much larger machines would not have been in 
successful use long before this. Comparisons may be odious, 
but supposing for a moment that an attempt was made, say, to 
propel a man-of-war Dreadnought through the water at 30 
more or less knots an hour by means of a huge air-propeller 
fixed on deck, or on one of the masts fore or aft, as against 
propelling the ship by means of a screw propeller or screw 
propellers buried in the water, what, I wonder, would be the 
result ? 

Well, reversing the process, this is exactly in principle what 
has been attempted to be done from the very first with aero- 
planes, which has so far limited their usefulness, size and relia- 
bility, to say nothing of their efficiency. It must never be 
forgotten that the air is elastic or compressible, while the water 
is solid and non-compressible, hence a propeller, even of a small 
size, in screwing through the solid water like a bolt working 
through a nut is highly efficient, while an air propeller, working 
in open air, is so far a mere paddler, and anything but efficient 
comparatively. 

It is common knowledge that the size, power and speed of the 
present form of aeroplanes run on adopted lines, are limited, 
while they cannot rise perpendicularly from the ground, and 
their safety from suddenly falling or capsizing is anything but 
sure. From what has been done in the past, and even present, 
in aeronautics, with what may be respectfully styled rather 
flimsy apparatus, it is possible that, in the not very far distant 
future, enormous progress in comparison may be made in air 
navigation by the designing and adoption of huge aeroplanes 
and hydro-aeroplanes worked on something like the principles 
now advocated ; but much more than what has already been 
done can scarcely be accomplished with the present method or 
machines as they are now manipulated. I am fully convinced 
that success and progress in the future lies infinitely more in the 
‘handling ” of the air in the manner suggested than it does in 
the mere screwing through or paddling or stirring through the 
air in the manner now in vogue. 

Under the system advocated, with everything well balanced, 
with three or four strings to their bow for propulsion and steering, 
it is scarcely possible for the machines to turn over by over- 
banking, or to drop suddenly from other causes, while they may 
practically rise perpendicularly from the ground when starting 
and be made to soar while aloft by the pulling of the air down- 
wards and spreading it under a deflector beneath, thus tending 
to make the machine rise. . ; 

Doubtless Germany is at the present time at great pains to 
improve her air machines in order to get ahead of the Allies, but 
it is essential that this should be countered in France or in this 
country. Unquestionably many more changes of a technical 
and other nature in the design and construction of aeroplanes 
and the like must be expected for many years, aeroplanes having 
now been firmly established as weapons of war, while they have 
also come to stay for other purposes. Future improvements 
and invention in aerc tical machinery will also come mostly 
from practical engineers scientifically inclined. It is therefore 
of the utmost importance that scientific progress in this direction 
should never slacken, and that every advance that science and 
mechanical skill can suggest should be encouraged and be 
quickly and effectively applied. In the eyes of practical engi- 
neers, it will be seen that, in addition to the new principles 
involved, the main question appears to be one of the relative 
efficiencies of centrifugal and screw or propeller fans when work- 
ing in free air, taking into consideration the relative weights of 
the two types and the manner of application for the purpose 
In view. 

Apart altogether from the world’s war, it is surely of the 
highest importance that Great Britain should lead in the van 
in this as in all other important engineering matters. 





March 14th. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


ORDERS 
For the week by Lieut.-Col. Clay, V.D., commanding. 

Officer for the Week.—Platoon Commander Hughes-Hallett. 

Neat for Duty.—Platoon Commander No. 1 Platoon. 

Monday, April 9th.—Headquarters closed. Last day of 
Easter training at Esher. Parade Waterloo, opposite No. 5 
platform, 9 a.m. 

Wednesday, April 11th.—Instructional Class, 6.15. 
Drill, Platoon No. 9. 

Thursday, April 12th.—Platoon Drill, Platoon Nos. 5 and 6. 
Signalling Class. Ambulance Class. 

Friday, April 13th.—Technical for Platoon No. 10, Regency- 
street. Platoon Drill, Platoon No. 9. Recruits’ Drill, 6.30. 

Saturday, April 14th.—N.C.O.’s Class, 2.30, under Captain 
Bentley and the Instructor of Musketry. Subjects, Extended 
Order Drill and Musketry. 

Sunday, April 15th.—Orders will be posted at Headquarters. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all Drills will take place 
at Headquarters. 





Platoon 


By order, 
Maciteop YEARSLEY, 


March 31st, 1917, Captain and Adjutant. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Cast Iron Pipe Trade and Pig Iron Supplies. 


THE cast iron pipe founders and the pig iron 
makers have had something of a surprise sprung upon them 
this week by a suggestion that it is not impossible that 
the Government may shortly intervene to bring about 
® nearer relationship between the sources of foundry 
pig iron production and its consumption. The idea is 
said to be to reorganise the system of distribution now 
attaching to pig iron output from the furnaces. It is 
suggested that much assistance to traffic would be derived 
if each iron-making and heavy pipe founding district 
were so mapped out that each part would derive its 
supplies of pig iron and similar raw materials from the 
sources which are most nearly accessible. It would not 
be practicable to lay down hard and fast lines and say 
that no consumers should go outside a limited radius for 
their raw material. Nevertheless, great economies of 
haulage could be effected, it is argued, without detriment to 
the finished branches of manufacture, though the re-arrange- 
ment might involve some radical changes in the foundry 
mixtures of crude iron which past practice has recognised. 
A movement has been started for creating zones for the 
east iron pipe trade, so as to prevent wasted effort in 
delivery. The Government has not yet made any definite 
sign of its intention to originate such a scheme as I have 
here discussed for bringing pig iron producers and con- 
sumers more closely together, but the possibility of such 
a step is being seriously canvassed among producers in 
this district, and other schemes are also said to be under 
examination. 


Pig Iron Maxima and the Government. 


At last the Midland pig iron makers have taken 
action as regards their contention, as previously recorded 
repeatedly in this letter, that the time has now arrived 
for the securing of a decided advance from the Ministry 
of Munitions in the officially allowed pig iron maxima. 
A responsible deputation from the Derbyshire and 
Northamptonshire houses has waited upon the Department 
in London, and the reply is now anxiously expected. 
Smelters urge that the cost of production has advanced 
appreciably since the existing official limits were fixed 
Jast year, one of the main factors being wages. Stafford- 
shire producers did not join in the deputation, but it is 
probable they will early follow their neighbours. They 
claim to have a stronger case than even the Midland 
makers, and say that their books, which are open to the 
inspection of the Ministry, will conclusively substantiate 
their right to a 5s. advance. So far as can be gathered 
nothing further is being done to increase the output of 
basie iron in Staffordshire. This week all business is 
subject to the condition that any raising of the maxima 
will apply both to existing and new contracts automatically. 
Full prices are quoted. Some buyers declare, nevertheless, 
that they are able to do business in both Derbyshire and 
Northamptonshire iron below the present official limit. 
No cause of weakness is discernible unless it is a certain 
amount of competition which exists for business in forge 
qualities of iron. Market prices continue at, for South 
Staffordshire sorts, common forge, 90s.; part-mine forge, 
95s.; and foundry, 97s. 6d.; for Northampton No. 4 
forge iron remains at 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2, 92s.; and No. 1, 94s., all controlled ; 
for Derbyshire, No. 4 forge is 90s.; No. 3 foundry, 
92s. 6d.; No. 2 foundry, 94s. 6d.; and No. 1, 95s. 6d. 


Manufactured Iron Trade. 


All the manufactured iron branches are very 
busy. Buyers still greatly preponderate. The demands 
of the Government Departments are so all-engrossing 
that makers can give little or no attention to domestic 
trade. Best bars keep at £15 10s.; the Earl of Dudley’s 
bars, £16 2s. 6d.; Messrs. John Bradley and Co.’s bars, 
£16 10s.; and Staffordshire unmarked bars, £14 15s. to 
£15 net, delivered to consumers’ premises. Nut and bolt 
quality bars keep at £14 10s., and in some cases even £15, de- 
livered to consumers. Tube strips are very strong and con- 
tinually advancing in price. They now easily command £15 
to £15 10s. Hoops, steel and iron, are £17 15s. to £19. 
Puddled bars are so scarce that customers are content 
to pay extravagant prices, something like £12 per ton. 
The quotation of 24 gauge corrugated sheets remains 
at £28 10s., but business is nominal. Black sheets 
command £19 10s. for doubles, and £20 10s. for painted 
sheets. 


Ironworkers’ Wages Up Again. 


Ironworkers’ wages are up again, as I intimated 
last week would probably occur. The return of the Mid- 
land Iron and Steel Wages Board for January and February 
shows that the net average selling price of the seventeen 
iron firms, the books of which are examined by the 
accountants for the period just mentioned, was 
£15 Os. 8.33d. per ton, which compares with £14 13s. 8d. 
for the two closing months of 1916. This gives the 
ironworkers an immediate rise of 2} per cent., bringing 
puddling up to 17s. 9d. per ton. It is interesting that the 
net average of the several descriptions comprising the 
total was as follows :—Bars, £14 13s. 3.79d.; angles and 
tees, £15 8s. 9.23d.; plates and sheets, £17 12s. 8.14d.; 
and hoops, strip, and miscellaneous, £15 19s. 0.80d. per 
ton. The production for January and February amounted 
to 28,768 tons, against 31,617 tons in November and 
December last. Bars again figure as by far the largest 
class in the return, totalling 20,813 tons compared with 
22,726 tons for the last two months of last year. As I 
suggested last week, the ironmasters are not greatly in 
love with the return, not however, because it involves 
the payment of higher tonnage rates to ironworks’ labour, 
but because their local experience, unfortunately, demon- 
strates that instead of high wages acting as an inducement 
to the puddlers to do their best, the men’s success only 
seems to encourage neglect of work. 





The New Iron Serap Maxima. 


Agitation continues very active among merchants 
regarding the new maxima which now attaches to heavy 
iron scrap prices. In Birmingham, as in other parts of 
the kingdom, there is disappointment at the Government 
action. What the effect of the Order may be upon 
bargains just negotiated is not clear, since no official 
intimation has been given of the date when the new prices 
take effect, or how they will apply to uncompleted trans- 
actions. Merchants, however, are almost to a man 
surprised that the Ministry should fix limits so low as 
£6 5s., £5 15s., and £5 5s., according to classification. 
These prices are something like 25 per cent. below those 
which have lately prevailed in this district. Boiler plate 
scrap, indeed, has been making up to £8, and ordinary scrap 
has been freely quoted at about £7 10s. Doubt is expressed 
as to whether the Government prices will now afford 
sufficient inducement for the full maintenance of the 
trade. Prior to the war wrought iron scrap could be 
bought as low as £3 10s. per ton. The principle adopted 
by the Ministry of Munitions appears to have been that 
the bar iron makers should not be called upon to pay 
more for scrap than the prices which were ruling when 
price control was applied to manufactured bar iron. 
It is understood that experts who were consulted by the 
Ministry advised that vendors were making “ unduly 
large profits’ out of the exigencies of the situation, and 
that a restriction of prices was desirable. Merchants, 
however, contend that the appreciation of values has 
only kept pace with the advanced cost of material to them. 
Supplies have been so heavily drawn upon that they are 
much depleted. Demand is very urgent, and it is to this 
that the advance of price is mainly due. The consumption 
in the bar mills is on a very large scale. Considerable 
quantities of selected scrap are made into billets for 
production of horseshoe bars. Merchants deny that 
past profits have gone into the pockets of the big collecting 
houses. There is a keen demand at date for steel plate 
shearings for use in the sheet mills, and merchants have 
been buying up some pretty big lots recently at £11 10s. 
per ton. 


Steel. 

The semi-manufactured steel market 
very unsatisfactory from a consumer’s point of view. 
Supplies are no larger than recently, and selling prices 
are so high and erratic as to be quite nominal. Rolled 
finished steel is hardly to be got for anything outside 
certified work. Strips and hoops and other classes of 
light rolled material are specially badly wanted by 
consumers in the Birmingham district. The steel makers, 
however, have still to turn down business which does not 
come within the primary classification. 


continues 


Brass Teade Wages and Raw Materials. 


The question of brassworkers’ wages in the 
Birmingham district is referred to the Committee on 
Production. Negotiations broke down on the _ point 
whether the 5s. advance offered by the employers should 
apply to men receiving over 70s. per week. The union 
would not accept any discrimination. In view of the 
cutting down of contract prices, manufacturers prefer that 
the responsibility of dealing with the workmen shall be 
the Government’s. The profit margin now remaining 
does not, they say, admit of the advance the operatives 
are seeking. There is rather less stringency at date as to 
raw material for the brass and copper working industries. 
Manufacturers of brass rods, wire, or sheet metal are very 
fully engaged. Good supplies of raw material are forth- 
coming for factories engaged solely on Government work, 
but branches unrelated to munitions have more and more 
difficulty to keep going. 








SHEFFIELD. 


(From our own Correspondent.) 


The Easter Break. 


From what I can gather little surprise would 
have been felt here had it been officially decided to suspend 
the Easter holiday, though in this as well as in many other 
matters the Ministry of Munitions only acted after 
consultation with the chiefs of some of the leading con- 
trolled firms. The long week-end break which the holiday 
will mean to a large number of workers, however, will be 
extremely welcome, for the tension in the works is now 
admittedly very severe, though it is becoming plainer 
every day that the organisation of munitions production 
has been brought to a very high state of perfection. It is 
this fact, indeed, that is accounting for the practical 
absence of avoidable wastage in output. This is true 
not only as regards plant and machinery and management 
arrangements, but also largely from the labour point of 
view, and would become truer of the last named if some 
of the union men still holding back would let themselves 
go in the matter of individual output. Ata large gathering 
held here the other day, at which the principal munition 
works were well represented, a speaker implored labour 
to throw overboard all idea of restriction of production. 
Unfortunately, the representatives of the firms present 
were those occupying official positions of one kind and 
another, so that the gospel fell upon the ears of the con- 
verted. It would have been well if every trade union 
worker in the district could have heard and had heeded 
the impassioned appeal made on behalf of the nation’s 
and our Allies’ needs at this very critical period of the 
war. Aconsiderable amount of murmuring has been heard 
just recently regarding the administration of the Munitions 
Tribunal, but some day, when things can be viewed in their 
proper perspective, it will be seen that the Sheffield 
Tribunal, whatever complaints may have been made 
from time to time by certain sections of labour about 
some of its decisions, actually played a very important 
part in tightening up those screws and placing a wholesome 
check upon the slacking proclivities of men who are 
excellent patriots with the lip, and to whom the only 
question that seems to matter is: ‘‘ And what shall we 
get ?”’ But, as I was observing, the general organisation 
of the Sheffield district is nothing short of a revelation. 
And it is due to the same spirit having been shown in 





other munition areas that the Easter holiday will be 
observed. The output is splendidly in hand. The 
Ministry and managements are in touch with those 
levers that will raise the production or ease it, as desired, 
without disturbing the organisation in the least, and it is 
greatly to be hoped that when at last peace returns this 
state of things will remain. Whilst the main army of 
workers is resting over the week-end there will be a 
considerable amount of work for engineers and others 
in the way of overhauling machinery and engines, which 
nowadays receive the minimum of attention, except that 
given during running hours. The Easter holiday will 
be the more appreciated because last year’s experience may 
be repeated, and no other break be permitted until the 
early autumn, by which time, let us hope, actual fighting 
will be over. 


Munition Girls’ Dress. 


Whether similar difficulties have arisen in other 
districts I do not know, but here in Sheffield there have 
been numerous cases in which girls have declined to wear 
the trouser overalls provided by firms. So persistent have 
they been in their refusal to adopt the masculine modv of 
factory dress that leaving certificates have been claimed. 
This is not an invariable condition of female employment 
by any means, for I have seen many thousands of girls 
and women working in their ordinary dress covered by 
loose overalls, but the trouser overalls protect the wearer 
from many dangers, such as dresses being caught in 
machinery, @ number of serious accidents of this kind 
having occurred to women workers. The matter has been 
the subject of various conferences here, with the result 
that gradually the number of women adopting this sensible 
factory dress is increasing each week. The lady super- 
visors are doing a great deal to popularise the uniform, 
which looked thoroughly serviceable and _ business-like 
as worn by some female overhead crane-drivers I saw at 
work at Cammell Lairds a long time ago. However, 
two munition girls who objected strongly to the innovation 
the other day were granted leaving certificates, though 
they may experience a little difficulty in taking up the 
same kind of work elsewhere without the uniform. 


Training Discharged Soldiers. 


A few weeks back the question was raised in 
one of my letters whether all possible was being done to 
secure positions in the works here for mien discharged 
from further military service, but still able to do useful 
work in civil life. What I found upon inquiry at the 
time was that, perhaps largely through lack of co-ordina- 
tion of various departments concerned, nothing like the 
numbers one might have looked for were finding thoir way 
into the works. In this connection the opportunity 
offered by the Engineering Department of the Sheffield 
University might be drawn attention to. The University's 
engineering workshops are famous. I have often watched 
with pleasure the enthusiasm of the students. In normal 
times it is a particularly interesting department, including 
young men of almost all nationalities, the Far East 
working side by side with the West. The course of 
practical training in high-grade machine tool work 
recommences in about a couple of weeks. Engineering 
and metallurgy have now been made into separate 
faculties at the University, and special arrangements 
are made with the Ministry of Munitions by which dis- 
charged soldiers are admitted free, and also receive a 
maintenance allowance during the period of training. In 
this way the University, under the guidance of the new 
Vice-chancellor, Dr.William Ripper, a well-known engineer, 
is doing valuable service for men broken in the war, and 
also in providing men end women—for women are admitted 
to these courses—equipped with sufficient knowledge 
of the lathe and of tool-setting to enable them to commence 
at the works at once on duties demanding a certain degree 
of skill and practical knowledge. 


Leaving Certificates. 


Referring to leaving certificates, there were a 
couple of more than ordinarily interesting boy applicants 
at the tribunal here the other dey. One was a hammer 
driver, and the firm’s representative admitted that the lad 
had been promised a leaving certificate as soon as he had 
taught another lad his job. The firm, however, was 
engaged on very important Admiralty work, and could not 
let the boy go. When the chairman (Sir Wm. Clegg) 
expressed the view that it was a curious state of things 
for a boy to have to teach another the business before 
he could leave, and indicated that the Court was strongly 
against the practice, the lad’s representative said applicant 
had taught six boys the job, and was now teaching the 
seventh. A leaving certificate was granted. In the 
second case a fifteen-year-old boy desired to be released. 
His average weekly earnings for a period of sixteen weeks 
was 33s. 5d., but younger lads were in receipt of even 
higher rates of wages, and to this state of things he objected 
—hence his application for a leaving certificate. The 
Court was very properly against the lad, who promptly 
suggested that his course would then be to stop away from 
work six weeks, as he had seen his elders do. The chair- 
man advised him to get back to work. ‘* But if I do stop 
out six weeks shall I get my leaving certificate, sir ?” was 
his query. ‘“‘ Possibly not—probably not,” replied Sir 
William. No sympathy need be wasted upon a case of 
that kind—though there are many equally as bad—but as 
the law stands, a man who has been refused a leaving 
certificate, and who gives his employer proper notice, and 
then remains idlé for six weeks, may seek a fresh job 
without asking for a certificate, though he may, of course, 
experience & great deal of difficulty in convincing a pros- 
spective new employer that he has actually fulfilled all the 
requirements mentioned. Employers in these days do 
not care to take unnecessary risks, and rightly so. 


The British Zine Industry. 


Some very interesting things about the British 
zine industry were explained in a paper read by Mr. E. A. 
Smith, of Sheffield, at a meeting in the Applied Science 
Department of the University here. The war had shown 
us, he said, that the zinc smelting industry had, by our 
neglect, been allowed to fall mainly into the hands of 
Germany. So indispensable is zinc in the manufacture of 
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munitions that, on the outbreak of hostilities, had friendly 
countries not come to our aid in the matter we might have 
been in a serious difficulty. The earliest records of zine 
came from China, and its introduction into Europe dated 
from the latter end of the eighteenth century. In 1805 
two Sheffield men—Hobson and Sylvester—patented a 
process for its use in roofing work. Prior to the war, 
though there were smelting works in South Wales, the ore 
mines in the North of England were run by foreigners, who 
had also owned some of the largest works in Wales. 
There is ample scope for development within the Empire, 
for Australia possesses valuable ore mines. 


Iron, Steel, and Coal. 


Few people here were taken by surprise at the action 
of the Ministry of Munitions in placing maximum retes 
upon the market for wrought iron scrap, but the general 
comment is thet the prices had been pegged down at too low 
a level. Consumers, of course, do not share this view, for 
the market had been steadily advancing for some time, 
and was roughly about 25s. higher than the figures now 
officially tixed. Both wrought iron and steel scrap have 
been far from plentiful of late, and even shell discards, 
which had hitherto been coming readily to hand, are now 
by no means easily secured, at any rate in adequate 
quantity. Cutlery manufacturers, who cannot renew 
their stocks of open-hearth steel for table knives, are using 
shell discard steel wherever possible, but that is only in 
the common productions. Experiments appear to have 
proved that the use of these discards in cutlery manufac- 
ture is quite limited. The very heavy demand for all 
qualities of hematite iron is only met with difficulty, and 
makers of common irons are able to command full maxi- 
mum rates. Billets for any purpose but Government 
work are virtually unprocurable. In view of the holiday 
stoppage at the collieries many of the large works have 
been putting reserve supplies of steam coals on the ground. 
As a rule the larger sorts have been obtainable without 
difficulty, and a good deal of house coal is being utilised 
for steam purposes. Nuts and steam slacks are strong 
markets. Regarding shipments, France and Italy con- 
tinue to take good tonnages, but neutrals are obtaining 
less than ever, and the Mersey ports are not so active as 
recently. The position of house coal supplies is very 
acute. Blast-furnace coke is in great request, many 
works having a difficulty in obtaining all they require. 
Best South Yorkshire steam hards quote 18s. to 18s. 3d.; 
best Derbyshire, 17s. to 17s. 3d.; second quality, 16s. 6d. 
to 16s. 9d.; and cobbles, 16s. 6d. to 17s. Business with 
neutrals, where done, is on the basis of about 8s. per ton 
above these figures, which indicate per ton at pit. 








LANCASHITRE. 
(Prom our own Correspondents. ) 


MANCHESTER, Wednesday. 
Iron, Steel, and Metals. 


THE necessity for going early to press this week 
interferes, to a certain extent, with the usual market 
reports, as it is impossible to wait for late information. 
The iron and steel markets do not show any very definite 
feature, and, indeed, nothing is expected for a few weeks, 
unless it may be further restriction in some branches of 
the trade. Buying for private business has been for a 
long time on a small scale, and perhaps the approach of 
the holidays has made it a little smaller, but this is a trifle. 
It may perhaps lead to rather more activity in buying 
next week to compensate for the present quietness, but 
in any case there cannot be much private business. 


Foundry Iron. 


Some time ago I suggested that sellers of Stafford- 
shire iron in this district, in view of the fact that foundry 
iron was not plentiful, and that there was little com- 
petition for orders, might obtain considerably more for 
their brands, which were then selling at the same price as 
those of Derbyshire. As my readers probably know, the 
maximum for Staffordshire No. 3 iron was fixed at 97s. 6d. 
on trucks, or, say, 102s, 6d. delivered here, against 5s. less 
in the case of Derbyshire No. 3. Advantage is now taken 
of this circumstance to charge 100s. for Staffordshire iron 
in the Manchester district. Sellers of this iron have been 
rather careful of the feelings of their customers so far, and 
did not rush them for a higher price so soon as they might 
have done. The question now. is whether a further 
reduction in the offerings of Derbyshire iron will induce 
Staffordshire to ask for the full maximum, viz., 102s. 6d. 
delivered. If this movement takes place we shall see a 
curious situation, in which No. | and No. 3 pig irons will 
be selling for the same delivery at the same price ; for the 
maximum for Staffordshire No. 1 is the same as for No. 3, 
although Derbyshire No. 1 is at 4s. more than No. 3. This 
might lead to a larger consumption of No. 1, although 
more probably it would lead to a diminution in the output. 
As is well known many Lancashire founders have been 
trying No. 1—Derbyshire and Staffordshire both—as a 
substitute for'Seotch iron, and, indeed, I have been told 
by more than one ironfounder that he does not intend to 
use Scotch iron in the future. Lincolnshire foundry iron 
and Cleveland are still off the market here. 


Forge Iron. 


Some Lincolnshire forge iron has been sold, and 
it is possible that there will be a revival in the demand for 
forge iron in Lancashire for reasons explained below. If 
this be the case the supply of forge iron—which has not 
been large of late—may not prove sufficient for the needs 
of the district, and it is a little unlikely thet the Cleveland 
district will have eny to spare for Lancashire. 


Scrap. 


There is practically no news as regards steel 
scrap, and the dullness in this market continues. Now 
and then it is possible to sell some for South Wales, but 
the sales to the East Coast heave stopped now, and Sheffield 
has not been buying Lancashire scrap for quite a long time. 
Sheffield is probably well supplied locally, but in this 
district we hoped for a continuance of the demand from 





Cleveland. Dealers here are holding for 102s. on trucks, 
but probably less would be taken. Cast scrap is reported 
to be coming in badly, but one has heard this tale several 
times during the last year, and still there is a supply, and 
prices remain steady. Theoretically, of course, there 
should be very much less cast scrap, and indeed old scrap 
of every kind, because of the conservation of machinery in 
war time ; but in practice a good deal is made. Interest, 
of course, still centres in wrought scrap, and in the fixed 
prices settled by some London authorities who are not 
well acquainted with the trade. This latter fact is obvious, 
because everyone who has been engaged in the trade 
knows that in the sorting of wrought scrap it is customary 
to classify all iron under jin. thick as light, and all jin. 
and over as heavy. The new regulations seem to assume 
that scrap is sorted into three classes—up to jin., jin. to 
gin., and Zin. upwards. The consequence of this ignorance 
of custom is that there are large lots of scrap containing 
both jin. iron and iron above jin.; and this must either be 
sold at the minimum price fixed, or it must be re-sorted. 
Some of the leading dealers in scrap were, when I last saw 
them, without any official intimation of the fixed prices, 
and knew nothing about the matter, except what they had 
seen in the Press. Nothing has been said yet about the 
application of the regulations to Scotland, and it is quite 
possible that another set of prices may be fixed for Scotch 
scrap. The malleable ironworks in the West of Scotland 
have paid up to £7 5s. per ton for wrought scrap suitable 
for the bar iron trade, and if they are still allowed to do this 
then naturally all scrap will flow to Scotland, and the 
Lancashire forges will be deprived of their supply. 


Semi-steel. 


There have been no offers of semi-steel here up to 
the time of writing. 


Other Metals. 


Official copper prices have not been altered, but 
there is an uncertain feeling in the American market 
which, according to the views of some people, means a 
change in the prices on that side. Sellers of spelter here 
resent very much the new edict regarding that metal, 
which practically destroys their trade. The price for 
soft. refined lead has been advanced to £39. English 
tin, £223. 


Engineering Research. 


A meeting of engineers representing all branches 
of the profession was held on the 28th ult., at the Albion 
Hotel, Manchester. The object of the meeting, to which 
I referred last week, was to discuss the formation of an 
Engineering Research Bureau, or the possibility of taking 
some other steps to develop engineering research work in 
the Manchester district, and, as far as possible, to prevent 
overlapping in this work. It was pointed out that there 
was no desire to add to the numerous engineering organi- 
sations already existing, but it was the general opinion of 
the meeting that a real effort should be made in the 
Manchester district to get the existing organisations to 
co-operate with the object of stimulating interest in 
engineering research work and of preventing overlapping. 
It was stated that the British Engineers’ Association 
would now soon be in a position to take active steps in the 
district, and that that Association intended, with the help 
of the Personal Section which it was proposed should be 
formed, to take a live interest in research work. Having 
this in view it was decided to adjourn the meeting for three 
months, and in the meantime Messrs. J. W. Addyman, 
E. R. Brayshaw, G. E. Buttenshaw, J. Miley, W. E. W. 
Millington, and W. E. Shelley were instructed to ascertain, 
as far as possible, what steps the British Engineers’ 
Association is taking or intends to take with regard to the 
research, and also to meet the other local organisations 
to obtain their views as to how best to stimulate interest 
in this subject, and upon the possibility of linking up all 
existing local organisations. It was hoped that at the 
meeting to be held three months hence the six representa- 
tives would be able to report that some definite scheme 
had been drawn up in conjunction with the existing 
organisations. 


The Chemistry of Dyestuffs. 


At the annual meeting of the Manchester Section 
of the Society of Dyers and Colourists, held in Manchester 
on Friday last, Dr. Alfred Rée was re-elected president, 
and gave an address on ‘‘ Patent Law Reform.” At the 
close of his address the president presented to Professor 
Arthur Green, F.R.S., of the Manchester School of Tech- 
nology, and recently Professor of Leeds University, the 
Perkin Gold Medal of the Society, in recognition of his 
valuable researches in dyestuff chemistry, and particularly 
for his discovery of primuline in 1887. This was the 
fourth award of the medal, which was instituted by the 
society in commemoration of the late Sir William Perkin, 
and is awarded triennially. In view of the importance of 
this branch of industry it is gratifying to note that Pro- 
fessor Green is the first Englishman to receive the honour. 


Chemical Works Sale. 


The Mersey Chemical Works at Bromborough 
Port, New Ferry, Birkenhead, were sold by auction last 
week by Wheatley Kirk, Price and Co., at the Law 
Association Rooms, Liverpool. The bidding was opened 
at £60,000 by Colonel Brotherton, of Brotherton and Co., 
tar distillers, and, after brisk competition between this 
bidder and the firm of Levinstein, Limited, the property 


was finally “ knocked down” to Colonel Brotherton at 
£135,000. 
BaRROwW-IN-FuRNEsS, Thursday. 
Hematites. 


Throughout this district there is a very busy 
state of things to report in the hematite pig iron trades 
The demand for iron is exceptionally heavy, and this is 
likely to be the case for some time to come, and makers 
are accordingly doing their best to meet these conditions. 
On local account a big tonnage of iron is wanted all the 
time, and from outside sources users are equally pressing 
in their demands. There is more iron being made at 
Barrow, and it is hoped in a week or two to get the furnace 
at Askam going. This, however, depends upon many 





conditions. The whole of the iron trade is going into 
prompt use. Prices remain at the maximum standard, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special brands are at 140s. per ton f.o.t. 
Warrants are idle. 


Iron Ore. 


For iron ore there is an increasing demand. At 
all the mines there is great activity. 


Steel. 


The steel trade, whilst presenting no new features, 
is very busily employed, the whole of the available plant 
being engaged. At the same time extensions are in hand 
with a view to increasing output in more than one 
direction. The demand for billets and other semi- 
manufactured steel is very heavy, and likely to continue 
so. The steel foundries are fully employed. Prices are 
unchanged, and are as follows :—Billets, £12 per ton ; 
heavy rails, £10 17s. 6d. to £11 10s.; light rails, £14 to 
£14 10s.; heavy tram rails, £14; ship plates, £11 10s.; 
boiler plates, £12 10s. per ton. 





Fuel. 


For coal there is a brisk demand, and the price 
runs from 24s. to 27s. 6d. per ton for steam sorts, and 
house coal is at 27s. 6d. to 38s. per ton delivered. The 
demand for coke is active. East Coast qualities are at 
33s. to 35s. 6d. per ton delivered, and Lancashire cokes 
are at 31s. per ton delivered. 








SCOTLAND. 


(From our own Correspondent.) 
Voluntary Enlistment of Miners. 


THE campaign in connection with the voluntary 
enlistment of miners within the next few weeks has just 
been commenced in the Hamilton district. The services 
of Lieutenant C. Rocks, who has been wounded in action, 
have been secured for the purposes of the present campaign. 
Prior to receiving his commission Lieutenant Rocks was 
a member of the Executive Committee of the Lanarkshire 
Miners’ Union. 


Wages. 


The joint secretaries of the Scottish Manufactured 
Tron Trades Conciliation and Arbitration Board have 
received intimation from Mr. John M. MacLeod, C.A., 
Glasgow, as follows :— ‘In terms of the remit I have 
examined the employers’ books for January and February, 
1917, and I certify the average net selling price of iron 
brought out is £14 3s. 0.9d. per ton.” This means an 
increase of 2} per cent. in the wages of the workmen. 
Failing agreement between the Nationai Light Iron- 
founders’ Federation and the National Union of General 
Workers regarding applications for increased wages in 
the light castings trade, the Committee on Production 
has just issued the following award :—Time workers are 
awarded 5s. per week, the same weekly increase to be given 
to piece workers over and above a week's earnings. The 
advance is a war bonus and takes effect from April Ist. 


Pig Iron. 


Conditions in the pig iron trade are unchanged, 
and producers are very busy. The demand for hematite 
and for foundry iron, too, is as pressing as ever, and there 
is practically nothing on the market in either class. 
Everything produced is quickly absorbed, and on occasion 
material has to be artificially cooled in order to facilitate 
dispatch. Exports are still confined to odd lots, chiefly 
of No. 3 iron. Prices are very firm and makers can obtain 
almost anything within reason for quick delivery. Pig iron 
warrant stocks now amount to 3627 tons, compared with 
5338 tons on January Ist, and 116,098 tons on January Ist, 
1916. 


Quotations. 

The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 


Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 


130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


In all departments of the steel, iron, and kindred 
trades activities are fully maintained. Almost everything 
now produced at the steelworks is absorbed by Government 
requirements, and many of the manufacturers are now 
out of the open merket. The particular request is for 
steel shell bars and ship plates, and there is no appearance 
of a lessening of the pressure for these commodities. 
Export prices are firm and unchanged as follows :—- 
Steel ship plates, £14 5s.; boiler plates, £15 5s.; and angles, 
£14 2s, 6d., per ton net. There has been no development 
in the black sheet trade. A large business is being done 
in the heavier gauges, but the turnover could be increased 
if supplies of raw materials were more regular and more 
plentiful. The price for export remains about £18 per ton, 
net. Very little is being done in galvanised sheets, partly 
owing to the high cost of production. Malleable iron 
makers are running their plents at full capacity. Many 
of the mills are now exclusively devoted to war materi: 1 
and the production of iron is considerably curtailec, 
while even if the capacity of the works were six times a; 
great the output could easily be disposed of. Unde.’ 
the circumstances it is wonderful that makers manage 
to do anything in the way of export business. ‘* Crown ”’ 
quality iron bars are quoted about £15 per ton, net, for 
export, but more has been paid for prompt delivery. 
Mild steel bars are at £17 per ton and upwards for basis 
sizes. Structural and other engineers report continued 
good business at current. prices. 
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Coal. 

The general situation in the Seotch coal trade 
cennot be described as satisfactory. The turnover is largely 
confined to home industrial and household requirements. 
Markets continue dull and heavy, with little movement, 
and the tendency is decidedly downward. In the West 
of Scotland the collieries are managing to dispose of the 
bulk of their outputs, all classes of coal being required 
for localindustries. Prices are steady at last week's level : 
Ell coal, f.o.b. at Glasgow, 19s. to 21s. 6d.; splint, 18s. to 
3ls.; navigations, 30s.; steam, 18s. to 24s.; treble nuts, 
23s. 6d.; doubles, 22 singles, 20s. per ton. Business 
in the Lothians district is only fair. Local works are 
consuming considerable quantities, but shipments are 
reduced to a minimum. Best steams are quoted f.o.b. 
at Leith, 23s. to 23s. fd.; secondary qualities, 21s. per ton. 
The trade in Fifeshire is not good. Prices, however, are 
the same as a week ago. Best screened navigetions are 
quoted at Methil or Burntislend, 30s.; unscreened, 25s.; 
first-class steams, 25s.; third-cless steams, 20s. per ton. 








NORTH OF ENGLAND. 


(From 


our own Correspondent.) 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade con- 
tinues to run on the steady lines which have been common 
now for some months past. The new allocation system 
for the home trade inaugurated at the beginning of the 
year is working exceedingly well and consumers are 
receiving adequate supplies, supplementary allocations 
being also in many instances allowed. This week the 
new allocations have come forward freely and there is 
a notable business in the quantities allowed. On the whole 
iron is fairly plentiful and there is no difficulty in placing 
the orders. As a matter of fact the orders which have 
come on the market this week have been rapidly fixed up. 
Makers are showing a keen disposition to sell for delivery 
over the next three months, and a fairly substantial busi- 
ness up till July is reported to have been put through. Many 
consumers, however, are not keen on covering more than 
their actual monthly needs. In the export trade there is 
an insistent demand for iron both from France and Italy. 
A most gratifying feature of this section of the trade last 
month was a substantial increase in the shipments. The 
total amounted to 53,545 tons, of which 51,923 tons went 
abroad, and 1622 tons coastwise, compared with 
40,886 tons in February, an increase of 12,659 tons. 
Of the total no less than 41,268 tons went to France, as 
against 40,886 tons in February. Italy also received an 
increased supply amounting to 6900 tons, as against 1000 
tons in the previous month. Other shipments were :— 
United States, 2800 tons; Japan, 715 tons; India, 200 
tons; and Transvaal, 40 tons. Thus, so far at all events, 
the much-vaunted accentuation of the German submarine 
menace has had no serious effect upon the pig iron trade. 
It is understood that the official maximum price of No. 3 
Cleveland pig iron, No. 4 foundry, and No. 4 forge has been 
advanced by 5s. per ton, bringing the price up to 92s. 6d., 
for home consumption. 


as 


Reported Advance in Official Prices. 


The weekly market was somewhat excited in 
consequence of an announcement that the official maxima 
for Cleveland pig iron have been advanced by 5s. per ton, 
which brings the home price for No. 2 up to 96s. 6d., and 
of No. 3, No. 4 foundry, and No. 4 forge up to 92s. 6d. 
per ton. There has as yet been no general official intima- 
tion to the trade of these advances, but the information 
is well authenticated, and subject to official confirmation 
all new business is being transacted upon the basis of the 
advanced prices. The immediate effect of the revision 
of prices has been rather to restrict business, some of the 
makers, as well as consumers, preferring to await a definite 
official announcement before making further commitments. 
Business in the export trade is held up for the time being, 
but probably a five shillings advance will be demanded 
upon the quotation of 97s. 6d. per ton, which for so long 
has been the ruling figure. 


Hematite Pig Iron. 


An active business continues to be transacted 
in hematite pig iron. In consequence of the recent 
changes in output the market position is regarded as 
rather firmer, but there is no real change. Iron is in 
adequate supply for home consumption and consumers 
are getting all they require according to their allocations. 
They have no difficulty in renewing contracts. But 
there is not much moving on the export side. Shipments 
under current contracts are improving, but permits for 
new business are few, makers being reluctant to entertain 
fresh business pending some readjustment of the position 
created by the higher neutral freights for foreign ore. 
The home maximum price for East Coast mixed numbers 
stands at 122s. 6d. For export, 137s. 6d. for France, and 
142s. 6d. for Italy, are quite nominal quotations. 


Iron-making Materials. 


There is no change in the foreign ore position, 
the pressure for deliveries under current contracts con- 
tinuing. Coke is in good supply, but prices are firmly 
held at full maximum Good medium furnace 
qualities command around 6d., delivered at the 
works. 


rates. 


30s. 


Manufactured Iron and Steel. 


The near approach of the Easter holidays has 
given an extra fillip to the activity in the manufactured 
iron and steel trades, the desire being general to complete 
all possible deliveries before there is a temporary cessation 
from work. In consequence the amount of material 
turned out this week has been much above the average. 
In the majority of instances the works will only close from 
Thursday night until Tuesday morning, though in many 
cases arrangements have been made to carry on work of 
an urgent nature during the holiday period. There is no 
apparent change in the general position of the steel trade, 
but it is pessible that some change is pending. It is 


well known that the increase in the output of steel during 
the past six months has been on an enormous scale and that 
it is still going on. Some months ago it was intimated 
that the country was practically in a position to supply 
the quantities of steel required for the war,and if this 
intimation was correct there should soon be some surplus 
for ordinary commercial purposes. One would not like 
to affirm that this is actually the case, and probably if it 
were some safeguard in respect of reserves of material 
in the case of possible eventualities would be necessary, 
but the extreme tension in relation to steel certainly seems 
to be over. Producers of manufactured iron are well 
supplied with orders, the demand for bars being particu- 
larly heavy. The ‘shipments of manufactured iron and 
steel from the Cleveland district during March showed a 
remarkable increase over those of the preceding month. 
The total is returned at 33,715 tons—2396 tons of manu- 
factured iron and 31,319 tons of steel—all of which went 
to foreign ports. The total in February was 19,439 tons, 
the increase thus amounting to 14,276 tons. Of the 
total of 33,715 tons the share of France was 29,998 tons, 
as against only 15,421 tons in February. Other principal 
shipments were :—India, 1573 tons; Italy, 861 tons ; 
Japan, 383 tons; Hong-Kong, 262 tons. The home 
maximum quotations are as follows :—Steel ship plates, 
fll 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. Gd.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s, 6d.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s. 6d. The following are nominal 
quotations for export :—Common iron bars, £15; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s.; iron ship angles, £15; iron ship rivets, £17 to 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, jin. and 
upwards, £13 10s.; >/;,in., £13 15s.; fin., £14; %/,,in., £16; 
fin., £18; steel boiler plates, 20s. on the foregoing prices ; 
steel sheets, singles, £20; steel sheets, doubles, £22 ; 
steel joists, £11 2s. 6d.; steel strip, £17; steel hoops, 
£17 10s.; heavy sections of steel rails, £12; all less 24 per 
cent. except ship plates, angles, and joists, packing iron 
and iron bars. 


Serap. 

The position in the scrap trade is greatly dis- 
turbed, due to the new prices fixed by the Ministry of 
Munitions for wrought iron scrap. This week the trade 
has been entirely devoid of animation. The action of the 
Ministry of Munitions was not unexpected, because the 
supply of wrought iron scrap has long been on the short 
side, a condition which enabled holders to force up the 
market, but few members of the trade supposed that the 
prices would be fixed at such a low level as they have been, 
and a good deal of dissatisfaction is being expressed in 
consequence. 


The Coal Trade. 


For the most part matters are pretty quiet on 
the cozl market, but the prospects are said to be brighten- 
ing. A rather better supply of tonnage, together with 
fairly heavy shipments on account of the Admiralty, have 
tended to improve the position, while the loading turns 
are filling up somewhat, which all makes for a better 
situation so far as the collieries are concerned. There is a 
good volume of inquiries for this month and May onwards, 
which augurs well for the forward market, which is very 
steady. The prompt position is still only very moderate, 
but prices are steady. Producers see no advantage in 
cutting quotations already at or below the limitation 
figures, and prefer rather to lay their pits idle a day or two. 
In the case of best steams particularly nothing will induce 
them to reduce their price below the statutory 30s. per ton. 
There is reason to believe that the whole question of 
colliery prices will come up for revision ere long. Neutrals 
can, under present conditions, buy as cheaply as, if not 
cheaper, than our Allies, and if tonnage were forthcoming 
this fact would be more strikingly apparent. It seems 
either that our Allies should pay less than the limit prices, 
or the neutrals more. It is not possible to reduce the 
limitation prices and keep the collieries in remunerative 
work, therefore the alternative is a higher rate of prices 
for neutrals. Nothing has yet been definitely decided, 
but it is believed that the question of prices for neutral 
buyers is under discussion. The Northumberland steam 
coal section is said to be a shade steadier, though there is 
no variation in prices, which remain at about last week's 
level. Second steams are quiet and unaltered, being 
obtainable at about 20s. up to 34s., according to brand. 
The home demand for small steams is pretty good, though 
for export there is not much passing. The Durham 
section is without any special feature, most of the pits 
being in urgent need of prompt trade, and in a position to 
grant concessions for spot business. Gas coals are at 
from 23s. to 25s. for bests, with the market gradually 
inclining to the latter figure. Coking fuels are very quiet 
for export, but the home demand is good. The figure is 
about 17s. to 18s. 6d., according to class. The bunker 
coal market is slow, and generally unchanged. Market 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 30s.; Blyth second steams, 21s. to 25s.; 
Tyne prime steams, 27s. 6d. to 28s.; Tyne prime seconds, 
20s. to 24s.; unscreened bunkers, 17s. to 18s.: households 
for home use, 21s.; for export, 30s., nominal ; Blyth best 
smalls, 18s. to 19s. 6d.; Tyne prime smalls, 19s. to 20s.; 
second smalls, 15s. 6d. to 16s. 6d. Durhams: Steam 
(locomotive), 27s. 6d. to 30s.; best gas, 23s. to 25s.; second 
gas, 16s. 6d. to 18s.; special Wear gas, 27s. to 28s.: smithies, 
25s. to 27s. 6d.; ordinary bunkers, 16s. to 17s.; best bunkers, 
to 18s.; superiors, 20s., nominal ; coking unscreened, 
to 18s.; coking smalls, 16s. 6d. to 17s.; gas coke, 30s. 
28s., at ovens fixed price ; 


l7s. 
17s. 
to 33s.; blast-furnace coke, 
foundry coke, 40s. to 42s. 6d. 








AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


WALES 


Cardiff Coal Trade. 


THE most important event both from _ the 
point of view of its immediate effect and future influence 





on the shipment of South Wales coal that has occurred 





recently is the combination in the management of the 
Cardiff Railway and Bute Docks and the Rhymney 
Railway Company. The official announcement is made 
that Colonel C. S. Denniss, the general manager of the 
Cardiff Railway Company, has resigned, and Mr. E. A, 
Prosser, the general manager of the Rhymney Railway, 
has, by an arrangement between the Cardiff Railway 
and the Rhymney Company, taken over the management 
of both companies as from Monday last. ‘The notification 
came with very little surprise to leading coal shippers 
and shipowners, as rumour had been busy for some 
months past of a movement to create a closer relationship 
between the Bute Docks and one or more of the companies 
the lines of which run into Cardiff. The notification 
gives no indication that the arrangement come to between 
the two companies is a war measure, or that it is of a 
temporary character. The expectation is that when 
conditions are favourable steps will be taken to establish 
the relationship upon more binding foundations. It 
will probably be followed by the Taff Vale Company also 
coming into the scheme. Efforts have been made on 
several occasions in past years to bring about a fusion 
of interests of all three undertakings, and as recently as 
1909 steps were taken to secure partial combination, 
when the Taff Vale Company promoted a Bill for the 
acquisition of the Cardiff docks at a cost of 54 millions 
sterling. The movement failed, like all its predecessors. 
Leading traders were opposed to it on the ground that 
it created a monopoly, which was regarded as dangerous, 
but since those days the views of the majority of traders 
have undergone a change, and they have come to see 
that only by the linking-up of the concerns is greater 
efficiency in the service to be obtained. It is calculated 
that the closer working conditions that must ensue as the 
result of the management of the Cardiff Railway Company 
and the Rhymney Railway Company being in the hands 
of one man is certain to result in a saving of delays, engine 
power, and probably man power, all of which are very 
necessary under war conditions, and that the experience 
gained will be of immeasurable value when peace returns 
and an extension of trade is looked for. 


Transfer of Licences. 

A further stage has been reached concerning 
the question of the transfer of orders for the shipment of 
coal to France from the northern districts to South Wales. 
The chief district to suffer under the scheme by which 
exports are to be curtailed is Scotland, and to a lesser 
extent the Tyne, while the district to gain by the transfer 
of the orders is South Wales principally, and to a smaller 
extent the Humber and the Mersey districts. The chief 
point with reference to the matter is that relating to com- 
pensation of those firms whose orders are transferred. A 
meeting of coal exporters to France was held at Cardiff 
on Monday, when two proposals were adopted to be put 
before the Committee representative of each district, 
which has the matter in hand. One‘ proposal is that 
the firm in South Wales which executes an order trans- 
ferred from the northern districts should divide the 
commission with the firm in the North which suffers 
by its business being transferred, and that out of the 
Is. 6d. per ton commission earned it should hand over 
9d. per ton. The other proposal is that the Committee 
dealing with the supply of coal to France should make a 
levy of ld. per ton upon all coal shipped to France by 
exporters in this district, and that out of this firms in 
the North which suffer should be recompensed to the 
extent of 9d. per ton in respect of all excess shipments 
from this district, the figures of coals shipped during the 
next three months to be compared with the last two 
quarters of 1916. There is considerable opposition to 
the latter scheme, because, although exporters are to 
pay all round the penny per ton levy, it does not follow 
they will all share in the extra business which may come 
to this district from the North. 


Pooling Businesses. 

The subject of pooling businesses in order that 
principals and employees eligible for military service 
might be released has continued to absorb a considerable 
amount of attention. In the early part of last week the 
Executive Committee of the local Shipowners’ Association 
discussed the question with the chairman of the Cardiff 
City Tribunal and the military representative, and the 
Committee decided to call a general meeting of the Associa- 
tion, and suggest the election of a Committee to evolve 
a scheme. When the general meeting was held at the 
end of last week this suggestion was abandoned. After 
the matter had been fully discussed, it was felt that the 
scheme was impracticable, owing to the fact that the 
stafis of shipowners had become so reduced, and would 
in all probability suffer still further that firms were not 
in & position to accept the onus of managing the business 
of others, who might be called up, without prejudicially 
affecting one or both businesses. The same _ feeling 
exists as regards the pooling of the businesses of coal 
exporters, and the view taken by the young coal exporters 
is that if there are any firms which can take over their 
business, then the only inference is that they are over- 
staffed, and the combing-out should be done there first, 
instead of calling up principals who are in a lower medical 
category probably than members of the staff of the firms 
which are open to take over their obligations and work. 


LATER. 

The question of pooling businesses as it affects coal 
exporters was fully discussed at a meeting held under 
the auspices of the Cardiff Chamber of Commerce on 
Tuesday, and in the end it was agreed that the most 
satisfactory solution of the problem was that men who 
were called up for military service should be left to make 
their own arrangements with their friends for the carrying 
on of their business in their absence. 


Welsh Steel Workers’ Wages. 


The Committee on Production has 
findings with reference to the wages scale dispute between 
the South Wales and Monmouthshire Iron and Steel 
Workers’ Association and the Amalgamated Association 
of Iron and Steel Workers and Mechanics. Their decision 
is that, wages as from January Ist last shall be advanced 
or reduced at the rate of } per cent. for every 1s. advance 
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or reduction in the combined average net selling price 
above the previous maximum of £6 10s. of steel rail, 
20 Ib. per yard and upwards, and steel tin bars on trucks 
at the makers’ works, The percentage to be paid in 
respect: of the ascertained price now before the Committee 
shall be determined in accordance with such seale. The 
scale now established is to remain in operation for the 
period of the war, and thereafter subject to three months’ 
notice on either side. The sliding scale agreement of 
July Ist, 1915, shall not be deemed to be affected by this 
clause. Clause 3 of that agreement, which, it is under- 
stood, has been in éxistence for many years, should not 
be revised at the present time. 


Current Business. 


The market has been pretty well bare of business 
during the past week, and operations have been on quite 
a trifling seale.. The tone generally has been quiet and 
easy for spot shipment, but prices have not altered to any 
appreciable extent nominally, although sellers have been 
ready to make concessions to secure the release of wagons. 
Second Admiralties have been quoted at 24s. to 24s. 6d., 
and leading Monmouthshires from 23s, to 24s. 6d., a few 
deals in the best Bleck Veins being reported at 25s., but 
drysand bituminous coals have been particularly dull. 
House coals have been in good demand, and the members 
of the Coal Factors’ Association have obtained an increase 
in the price of coal from 36s. to 37s. per ton, which took 
effect from the beginning of this week. Small coals are 
slow to move off, and remain at 15s. to 15s. 6d. for best 
bunkers. Patent fuel makers are well booked up, and 
quote round about 30s., while pitwood quotations continue 
at 75s., the supplies obtainable being none too plentiful. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 24s. to 24s. 6d.;  ordi- 
naries, 22s. to 24s.; best drivs, 23s. to 24s.; ordinary drys, 
20s. to 22s.; best bunker smalls, 15s. to 15s. 6d.; best 
ordinaries, 14s. to 15s.; cargo smalls, 12s. to 13s.; inferiors, 
7s. 6d. to 12s.; best Monmouthshire Black Vein large, 24s. 
to 25s.; ordinary Western Valleys, 23s. to 24s.; best 
Eastern Valleys, 23s. to 24s.; seconds Eastern Valleys, 
21s. to 23s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 23s. to 24s.; smalls, 18s. to 19s.; No. 2 
Rhondda large, 20s. to 21s.; through, 17s. to 18s.; smalls, 
12s. to 14s.; patent fuel, 28s. to 30s. Coke: Special 
foundry, 628. 6d. to 65s.; good foundry, 50s. to 55s.; 
furnace, 45s. to 47s. 6d. Pitwood, ex ship, 75s. 


LATER. 

The coal market has undergone no change, and is ex- 
tremely quiet in all branches. It was hardly expected 
that there would be any activity during the day or two 
preceding the holidays. The position of collieries from 
the point of view of working is unaltered, but still is un- 
satisfactory. Weakness has prevailed for spot shipment, 
but for loading after Easter salesmen will not make any 
concession, and expect that the tonnage that will arrive 
during the vacation will put them in a better position. 
The tone is certainly steadier for delivery ahead, but 
salesmen hesitate to quote any definite figure except in 
the case of named tonnage. 


Newport Approximate Prices. 

Steam coal: Best Newport Black Vein large, 
24s. to 25s.; Western Valleys, 23s. to 24s.; best Eastern 
Valleys, 23s. to 24s.; other sorts, 21s. to 23s.; best smalls, 
l4s. 6d. to 15s. 6d.; seconds, Ils. to 14s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; patent fuel, 28s. to 30s. Pitwood, ex ship, 





Swansea, 


The market has been unrelieved of its recent 
dullness, supplies of coal being plentiful and the tone 
easy. Extremely little business has been done. Approxi- 
mate quotations :—Anthracite: Best malting large, 
25s. to 27s.; second malting large, 22s. to 25s.; Big Vein 
large, 19s. 6d. to 20s. 6d.; Red Vein large, 18s. 6d. to 
19s. 6d.; machine-made cobbles, 33s. to 35s.; French 
nuts, 33s. to 35s.; stove nuts, 33s. to 35s; beans, 26s. to 
27s.; machine-made large peas, 20s. to 22s.; rubbly culm, 
Ss. 6d. to 9s.; duff, 6s. to 7s. Steam coal: Best large, 23s. 
to 25s.; seconds, 21s. to 23s.; bunkers, 18s. to 20s.; smalls, 
9s. to lls. Bituminous coal: No. 3 Rhondda large, 
26s. to 27s.; through and through, 21s. 6d. to 23s.; smalls, 
17s. to 19s. Patent fuel, 28s. to 30s. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, APRIL 10rn. 
INSTITUTE OF MARINE ENGINEERS.—Paper, ‘“‘ Standardised 
Marine Engines,’’ by Mr. W. Veysey Lang. 7 p.m. 


WEDNESDAY, APRIL IlIrx. 

INSTITUTE OF AUTOMOBILE ENGINEERS.—Royal Society of 
Arts, John-street, Adelphi, W.C. Paper, ‘‘ The Use and 
Abuse of Steel in Aircraft Construction,” by Lieut.-Col. R. K. 
Bagnall-Wild. 8 p.m. 

THe Institution oF Rattway Sicnat ENGINEERsS.—At the 
Midland Grand Hotel, St. Pancras. Paper on ‘* Automatic 
Signalling,” by Mr. C. H. Ellison. 2.30 p.m. 

THURSDAY, APRIL 12rTx. 

INSTITUTION OF ELECTRICAL ENGINEERS.—At the Institution 
of Civil Engineers, Great George-street, Westminster. Paper 
on “* Wayleaves,” by Mr. C. Vernier, member. 5.30 p.m. 

WEDNESDAY, APRIL 18ru. 

INSTITUTION or Locomotive ENGINEERS.—Caxton Hall, 
W estminster. Paper, ‘‘ The Use of Steel in Fire-boxes of Loco- 
motive Engines,” by Mr. R. P. C. Sanderson. 7 p.m. 


FRIDAY, APRIL 20rn. 
Tae Institution oF Mecuantcat EncGineers.—The Halli 


of the Institution of Civil Engineers. General meeting. Presi- 
dential Address by Mr, Michael Longridge. 6 p.m. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 


address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


104,313 (15,575 of 1916). November Ist, 1916.—Rorary 
Vatve, Francis William Cooper, South View, Earlsdon- 
avenue, Coventry. 

This invention is for a combined inlet and exhaust valve of the 
rotary type. As will be seen from the cuts, the cylinder is formed 
with a cylindrical barrel B, terminating at its inner end in a 
conical seating, in one part of which is formed an aperture N 
leading to the combustion chamber. In this barrel rotates a 
valve A which is cylindrical except at its inner end, which is 
coned, This valve is rotated, and it has a partition I dividing 
the interior into two compartments. One compartment is 
formed with an aperture in the conical end, and another in the 
side, which registers with a gas inlet port K. The port at the 
conical end registers with the aperture in the combustion 
chamber at the same time that the lateral aperture registers with 
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the inlet passage, and at such times gas can enter the cylinder. 
In the other half of the valve a similar aperture is made at the 
conical end, and the port J in the side registers with an exhaust 
port in the barrel. There are thus two apertures L, M in the 
conical end, and these are shaped to correspond with the aper- 
ture N in the roof of the combustion chamber, and they are 
suitably spaced to give the correct timing. By means of the 
conical end and the conical seating a gas-tight fit is obtained, 
which may be assisted by employing spring pressure at the 
closed back of the valve. At this point there is attached to the 
valve a stem which serves as a driving spindle, and bearing 
against the back is a thrust bearing upon which presses a number 
of springs in recesses in the cover.— March Ist, 1917. 


AERONAUTICS. 


104,277 (7411 of 1916). May 25th, 1916.—Propetiers, Rudge- 
Whitworth, Limited, Coventry, and another. 

This invention consists in providing flanges of metal through- 
out the thickness of the screw boss as well as on one or either 
side thereof, each flange capable of taking some of the driving 
stress between the propeller shaft and the screw. In making 
air propellers, it is common practice to form them of a series of 
boards laid on the top of each other, and glued together under 
pressure. In this invention the boss of the screw has, in addi- 
tion to the usual metal flanges B C placed on either side, one or 
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more flanges D E inserted between the above-mentioned boards. 
Each flange is provided with a cylindrical portion having its 
internal diameter serrated or otherwise formed to fit a similarly 
formed portion of the propeller shaft M. Bolts E pass through 
the boards and the flanges, the whole forming a boss in which the 
drive is evenly distributed through its thickness. The outer 
flanges are provided with coned surfaces to fit similar coned 
surfaces G in the propeller shaft and the retaining nut.— 
March Ist, 1917. 


TRANSMISSION OF POWER. 


104,233 (3474 of 1916). March 8th, 1916.—OvERTLOAD 
Switcues, Pieter Gerrit van Wijk, Geldermalsen, Nether- 
lands. 

The automatic overload switches to which this invention 
relates are those in which a switch arm is released from engage- 





ment with fixed switch contacts, by means of a cam rotated by 
an electro-magnet armature opera’ by the excess of current. 
The arrangement is shown in the drawings, and the action is as 
follows :—When the strength of current exceeds a certain value, 
the core A or the armature, in opposition to the action of a 
balance weight or springs, is attracted by the coils, and rotates 
the spindle and the dise © by means of a steel wire. This 
comparatively slow rotation is transmitted by the toothed 
wheels E, F, G and H to the spindle J, which, owing to the 
multiplying gear, is driven at a high speed. The centrifugal 
force produced by the rotation presses the rollers K in opposition 


























to the action of the springs L against the inner circumference of 
the fixed cylinder M, and owing to the friction thus produced, 
retards the movement, so that the speed of rotation of the disc 
C is reduced. The tension of the springs L can be regulated as 
desired by means of nuts, and in that way also the resistance 
offered by the retardation device, and consequently also the 
time elapsing before the dise C reaches the end position in which 
the switch is opened. When the dise C has turned so far that 
the recess N is opposite the unlocking bar O, the latter will be 
forced upwards into the recess by a spring. The unlocking bar, 
after having travelled a short distance, will then strike a bolt 
or stop against the locking pawl P which will be lifted out, where- 
upon the switch will be brought into the open position by the 
action of the weight Q.—March lst, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


104,297 (11,783 of 1916). August 19th, 1916.—Miniwe 
Cutters, Henry Burnett Wilson and others, High Bridge 
Works, Newcastle-on-Tyne. 

This invention relates to high-speed milling cutters of the 
built-up type in which the cutter blades are arranged obliquely 
to the dise in which they are held, alternate cutters being re- 
versely set. The cutter blades are secured in the spaces between 
radially split teeth, the two parts of which are separated, to grip 
the blades, by taper pins fitting transverse taper holes, the axes 
of which coincide with the radial splits. The objects of the 
invention are to provide a milling cutter of this type adapted to 
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face or straddle milling, and so arranged that all end thrust is 
eliminated, that adjustment for wear, or to suit different widths 
of work, can be easily effected, that the proper cutting angle is 
automatically ensured, and that the cutter blades are utilised to 
the best advantage. Figs. 1 and 2 show two views of a built-up 
milling cutter constructed in accordance with this invention. 
The blades B are secured in position in the notches by slotting 
the teeth D, and fitting taper pins C in taper holes, so that when 
the pins are driven in the halves‘of the teeth are separated and 
grip the blades.— March Ist, 1917. 


SHIPS AND BOATS. 


104,318 (16,868 of 1916). November 24th, 1916.—TELEscoPIc 
FUNNELS OF SUBMARINE VeEssELs, Harold Edgar Yarrow, 
of Yarrow and Co., Limited, Scotstoun, Glasgow. 

It has lately been found possible to reduce the size of the 
funnels of vessels, more particularly of the steam submarine type 
driven by oil fuel, by increasing the pressure of the air supply to 
the furnaces. The small size of the funnel allows means to be 
employed for housing the funnel when the vessel is submerged. 
The funnel is made telescopic, and when the vessel is submerged, 
is lowered into a receptacle provided in the steam drum. In the 
drawing, which represents a cross section through a boiler com- 





526 


THE ENGINEER 


Apri 6, 1917 








partment of a submarine, A is the shell of the submarine, B 
external water ballast tanks, C a steam drum, D water drums, 
E the tubes, F the uptake, G the funnel, which can be lowered, 
as shown by the full lines in the figure, into a pocket H provided 
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in the steam drum, the aperture in the shell being closed by a 
valve I, The funnel is shown in the raised position by dotted 
lines. The housing of the funnel in the steam drum in the 
manner described also provides a firm foundationfor the base 
of the funnel to rest upon when it is in the housed position and 
has to be made water-tight.— March Ist, 1917. 


ORDNANCE AND ARMOUR. 


104,193 (1932 of 1916). August 8th, 1916.—SHetis, Edward 
Dartford Holmes, Whitestone Ironworks, Huddersfield. 

The shell covered by this invention is divided into compart- 
ments, each of which contains an explosive charge—the explo- 
sions occurring in regular sequence with a small time interval. 
At each explosion a light is fired, of which the colour indicates 
the compartment exploded and the position in space at which 
the suecessive explosions occur. The arrangement is shown in 
the drawings Figs. 1 and 2, the latter showing a shell with a time 
fuse at the nose, and a long tube F, fitted with a priming com- 


tinued momentum, strikes the cap or other percussion device 
and so fires the bomb. 8B is a tube containing the two acting 
parts ; C is the detonator screw by which the detonator may be 
inserted as the final operation of charging, or may be withdrawn 
for safety ; D the double acting firing plug, which also houses the 
detonator. This plug has side as well as end motion to engage 
the cone of E. Eis the primed firing plug, carrying in its coned 
end the primary igniting composition ; F is the plug spring, keep- 
ing D and E apart ; G the retaining nut ; H the safety pin ; I the 
safety pin cotter. On the removal of H and I the bomb is pre- 
pared to fire by impact occurring to any part of it sufficient to 
arrest the forward motion of the bomb, in which event the parts 
D and E, by the continued motion of one of them, come into 
sharp contact, fire the primary, and thus bring about the action 
of a ** percussion bomb.” —February 23rd, 1917. 


MISCELLANEOUS. 


104,278 (7590 of 1916). May 29th, 1916.—TuHEe ConstRUcTION 
oF TUNNELS, Thomas Malcolm McAlpine, 2, Central Build- 
ings, Westminster. 

The invention consists broadly in excavating separated sec- 
tions C of the tunnel at intervals round the arch of the tunnel 
and filling with concrete or other material suitable for forming 
the supporting arch, the excavations, or portions of the exeava- 
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tions, to be occupied by the corresponding portions of the arch. 


position, which serves to ignite the bursting charge G. 
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a bursting charge A in the compartment B has been fired by the 
time fuse, after a very short interval of time, of the order of a 
small fraction of asecond, the charge L is exploded. Any known 
means may be employed for obtaining the required slight delay 
in firing the bursting charge L after the explosion has occurred 
in the chamber B. For example, an inclined channel D pro- 
vided in the base of the chamber B and filled with fuse composi- 
tion, may serve to transmit the flame from B to M, and a similar 
channel E to transmit the flame from M to K.— March Ist, 1917. 
104,204 (2675 of 1916). February 23rd, 1916.—FusEs For 
Bomss, Oliver Horton, 199, Buchanan-street, Glasgow, 

and another. 
The essential part of the mechanism of this bomb is a loose 
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eylindrical part, or several such parts, held by a spring or springs, 

so as to be out of contact with the cap. The momentum of the 

bomb being checked by the impact, the loose,part, by its con- 
. 


When 


Then similarly excavating and filling in with concrete or other 
material the sections D between the spaces previously filled in, 
prior to the removal of the natural core or ‘‘ dumpling ” E which 
occupies the interior of the space covered by the tunnel arch.— 
March \st, 1917. 


103,720 (3302 of 1916). March 4th, 1916.—Process For THE 
Propuction oF Motor Fvuet, William Augustus Hall, 7, 
Gracechurch-street, London, E.C. 

This process consists in taking the fraction of kerosene, from 
which the petrol has been stripped, boiling up to about 220 deg. 
Cent., and passing this fraction, which constitutes the spirit or 
drying portion of the oil, between very small interstices under a 
very high pressure, which may be from 1000 Ib. to 3000 Ib. per 
square inch in the presence of a gas containing hydrogen, or a 
hydrocarbon gas, at a temperature, say, not above 100 to 120 deg. 
Cent., or that of the lowest boiling point of the liquid. By this 
means there results a combination of the gas and the liquid 
hydrocarbon resulting in a certain amount of hydrogenation, 
the result being a considerable lowering of the flash point and 
alteration of the odour. Apparatus for producing this com- 
bination of the gas and oil may consist of a form of homogeniser 
of the kind used in homogenising milk consisting of a series of 
metal discs or plugs between or through which the liquid is 
forced in the presence of the gas. The metal discs or plugs are 
preferably made of nickel, very finely grooved. The gas 
employed may be hydrogen, or any coal gas containing hydrogen 
or hydrocarbon gas such as oil gas.— February 8th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 17,596/11. Water sirens. In an arrangement for 
signalling by opening and closing the exit orifices of a water 
siren driven by an electric motor, a resistance is simultaneously 
inserted in or removed from the field magnet circuit, or removed 
from or inserted in the armature circuit of the motor, as the 
orifices are opened, or closed, in order to maintain a constant 
speed of rotation and consequently a note of constant pitch. 
The arrangement is described as applied to shunt-wound motors, 
and the resistance is controlled by the same lever that controls 
the sound orifices. Neufeldt and Kuhnke, Germany. Dated 
November Ist, 1910. 

No. 17,615/11. Turbines: regulating. The valve con- 
trolling the supply of steam from a vessel to a low-pressure 
turbine is governed by mechanism responsive to speed changes 
and to pressure variations. Vereinigte-Dampfturbinen-Ges., 
Berlin. Dated August 6th, 1910. 

No. 17,680/11. Ordnance: field carriages ; recoil apparatus. 
Relates to traversing mechanism for field gun-carriages of the 
kind in which the carriage is traversed by a roller, mounted 
in the end of the trail, and having teeth for engaging in the 
ground. The invention consists in combining therewith a 
pivot-spade which is suspended from the axle-tree in such a 
manner that it may be adjusted vertically, by sliding the stem 
in the sleeve, to suit hard or soft ground. The spade has four 
ribs which enter the ground, and a lever device is provided to 
swing the spade into and out of the operating position. Krupp 
Akt.-Ges., F., Germany. Dated April 27th, 1911. 

No. 17,770/11.—Gas producers. In a process for producing 
steam for gas generators, in which hot gases are brought into 
direct contact with water, the mixture of gases and steam 
together with the air necessary for the generator being then 


burning a portion of the producer gas. Frambs, H., and Bender 
and Frambs Ges., Germany. 

No. 17,781/11.—-Turbines: regulating. In a turbine in 
which steam is drawn off from an intermediate stage by a pipe 
for manufacturing purposes, the pressure in this region is 
maintained constant by one or more valves which regulate 
the flow to the lower stages and are controlled by a pressure- 
responsive mechanism having a follow-up device. Vereinigte 
Dampfturbinen-Ges., Berlin. Dated August 5th, 1910. 

No. 17,863/11.—Propellers. In a ‘‘ counter-propeller” the 
angle between the plane of the blade and the axis of the shaft 
decreases from root to tip. Wagner, R., Germany. 

No. 17,879/11.—Coating metal casks, &c. Metal beer casks 
and other vessels are coated internally by introducing solid or 
molten tin, and rotating or moving the vessel about while it 
is heated externally. The heating is effected by immersion 
in a bath of higher temperature than the melting point of tin. 
The bath may be formed of a fluid metal such as lead or zinc, 
which also coats the exterior of the vessel. Wickuler-Kupper- 
Brauerei Akt.-Ges., Germany. Dated September 12th, 1910. 

No. 17,959/11.—-Steam superheaters. Relates to super- 
heaters for locomotive boilers consisting of tubes inserted in 
the boiler flue-tubes and connected to side headers. The boiler 
flue tubes are arranged in horizontal rows, and the ends of the 
superheater tubes are so bent that the connections of the tubes 
in each horizontal row of the flue tubes to the side headers 
are in one plane. Schmidt, W., and Thomsen, P., Germany. 
Dated August 10th, 1910. 

No. 18,051/11.—Electrie power supply. For transmitting 
power electrically, two or more unipolar machines are used, 
one being driven as a generator, and the other or others as 
motors. Kleinschmidt, H., Germany. 








TECHNICAL LIBRARY TO AID GERMAN 
INDUSTRY. 


AccorDINnG to a recent article in the Frankfurter Zeitung, 
says the Secretary of the Library Association, and an interview 
with a preminent librarian at Frankfort, plans are being con- 
sidered for the establishment of a general technical library at 
Frankfort-on-Main, to be open for public use. One of the leading 
city libraries has become interested in the project, and a 
beginning has already been made. It is said that the plan is 
unique among the cities of the German Empire. 

** A demand exists for a library which will be of service to all 
the numerous branches of the industry and trade in and about 
Frankfort, the most important industrial centre in South and 
West Germany. In this manner a broader spirit of scientific 
and technical investigation will be fostered. An attempt will 
be made to furnish technical information which will have a 
historical as well as purely scientific value. 

** Technical libraries have existed previously, »but they have 

not been open to the general public. Such libraries have been 
the property of scientific societies, technical associations, and 
the larger industrial concerns. The service rendered by these 
scattered collections was comparatively small, as it was limited 
to members of the respective organisations owning them. These 
were usually hampered by lack of means and lack of facilities 
for organising and arranging to the best advantage. 
* The plan that is now under way would combine these private 
and semi-private libraries and put them under the control of 
one of the established city libraries at Frankfort-on-Main. ‘The 
library chosen for the purpose is the Frieherrliche Carl Von 
Rothschildsche Offentliche Bibliothek. 

**In addition to technical books, it is stated that the chief 

technical magazines of Germany and of the technical world are 
to be placed at the disposal of the public. A special feature 
will be the department for patent publications. Not only will 
the important German patent publications be provided for the 
library, but an attempt will be made also to furnish as broad 
an international list as possible.” 
From all this, we may remark that Frankfort-on-Main, and 
apparently Germany, has only just awakened to a fact that 
this backward country had grasped long ago, for we have, in 
his Majesty’s Patent-office, just such a technical library as 
the Frankfurter Zeitung describes. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Aeronautical Society of Great Britain has removed to 
new offices at 7, Albemarle-street, Piccadilly, W. Telephone : 
Gerrard 7373. Telegraphic address: Didaskalos, London. 


We are informed that although Mr. W. A. Ashworth has 
retired from the firm of Ashworth and Parker, of Riverside 
Works, Bury, Lanes, the business carried on by them at Wood- 
hill-road, Bury, will in future be continued by the remaining 
partners, Mr. W. S. Parker and Mr. F. O. L. Chorlton, under the 
old firm name. 








PRELIMINARY TRAINING FOR PROSPECTIVE AVIATOR OFFICERS. 
With a view to affording to young men below the age of eighteen 
a preliminary training which would give them some sound 
technical qualification when applying for commissions in the 
Air Services, either as a cadet or not, the Aeronautical Institute 
has decided to follow, in this respect, the example already set 
by the French educational authorities, who have recently 
started preliminary aeronautical courses at the Sorbonne under 
M. Marchis, the eminent professor of‘aviation of the University 
of Paris, and a member of the Aeronautical Institute’s Advisory 
Council. The Preliminary Course of the Aeronautical Institute 
will be practical in character, and will cover a working knowledge 
of aviation motors, of the function and construction of the 
various parts of the aeroplane concerned with its sustentation, 
propulsion, and evolution, both in flight and on the ground. 
Those following the course, which will last about three months, 
and which will entail a full-day attendance five days a week, 
will be afforded workshop and drawing-oflice practice, as well 
as a sound practical knowledge of the materials used in aircraft 
construction, and particular attention will be paid to points 
connected with the upkeep of machines. The theoretical portion 
of the course, which, as far as possible, will be illustrated by 
actual full-sized aeroplanes or parts of them, will entail no 
more mathematical knowledge than is usually expected from 
an average youth of seventeen or eighteen. The Institute’s 
Course, exactly like the Sorbonne’s, will be independent of any 
other organisation, whether governmental or not, and, again, 
like the latter, will not be a guarantee that any of its students, 
after going through the course satisfactorily, will necessarily 
be granted commissions in the Air Services, for the granting of 
such commissions must, of course, only rest with the military 
and naval authorities, who have to consider the qualifications 
of applicants asa whole. But it is pointed out that, other things 
being equal, applicants for commissions in the Air Services 
must, if they possess a sound preliminary knowledge of aircraft, 
stand a far better chance than those having no such training. 
The Institute hopes that by providing the preliminary knowledge 
outlined above it will be able to help the Flying Services either 
to train their officers much more rapidly than at present, or, if 
their period of official training is not reduced, still further to 
increase their degree of efficiency. Full particulars of the course 
can be obtained from the Hon. Secretary of the Aeronautical 
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Institute, 3, Arlington-street, London, 8.W.1. 
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IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 
Invites 


he Public Trustee 


TENDERS for he PURCHASE of the whole or any 
art of 11 shares £5 each, fully paid, in SIEMENS 
pROTHERS and COMPANY, Limited, vested in him as 

todian by an Order made by the Board of Trade in 
ance of Section 4 of the Trading with the Enemy 
dment Act, 1916. and dated 9th August, 1916. 
issued capital of the company consists of 120,000 shares 
each, fully paid. 

The purchasers, who must be British born subjects, will be 
required to make a sworn declaration as to nationality and 
freedom from foreign control, on a form to be obtained from 
the offices of the Public Trustee. 

The purchasers will also be required to satisfy the Public 
Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A rene upon the company’s operations and affairs has been 
prep: the company in conjunction with the com ool ’s 
an jitors ot ie Price, Waterhouse and Co.) and with 
Turquand, Yourigs and Co. Copies of this report a “bs 
obti xined, subject as hereinafter mentioned. together with 

opies of company’s accounts up to the 3lst_ December. 1915, 
oa Peritten app! laation to the Public Trustee, Kingsway. W.C. 

All applicants will be required to satisfy the Public Trustee 
as to any matter which he may think fit to investigate before 
copies of such Report or accounts will be suppl ied. 

Intending tenderers who desire to inspect the property of 
the — = apply to the Public Trustee for an 
authority to di 

Tenders mut be delivered, sealed, to the Public Trustee, 
Kingsway. W.C., on or before Thursda: vy, the 14th June. 1917 
NOT APRIL Zxp, AS PREVIOUSLY ADVERTISED), at 
1i< —— noon, and marked on the envelope “ Tender, Siemens 


Sia 
The ‘Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights ip connection there- 
with, 
Yo orms of Tender can be obtained from the Public Trustee. 
Dated this 8th day of February, 1917. 
C. J. STEWART, 


Public Trustee, 
Cnstodian for England and Wales 
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PATENTS ap DESIGNS ACTS, 1907-1¥14. 
NUT LOCKS. 


The Prop rietor of British Letters 
Patent No. 4 073 of 1913 is PREPARED to SELL the 
PATENT or to LICENSE British Manufacturers to work 
under it. It relates to a nut lock or spring washer which 
consists of part of a cylindrical pes = not more than one turn 
with ends pointing towards each ot 
Address, BOULT, W ADE and TENNANT, 
111 and 112, Hatton-garden, 
19 London, E.C.1 





Rerough Polytechnic Institute, 
BOROUGH-RUAD, §.F. 1. 
at paucnnty date, the SERVICES 
of an ADDITIONAL LECTURER and DEMONSTRATOR 
in the ENGINEERING DEPARTMENT. Preference will be 
given to candidates who have had teaching and workshop 
experience. 
Salary commencing £180 per annum, according to qualifica- 
tions. Candidates should be ineligible for military service 
Particulars of the appointment oe forms of cal may 
be obtained from the Principal, C.T. MILLIS. lll 


Borough 
BOROUGH-ROAD, 8.E.1. 


e Goveroors REQUIRE at once a qualified METAL 
WORKER, ineligible for military service, to act as Temporary 
Instructor goring the war. Salary £160—£180, according to 


rhe Governors REQUIRE, 





Polytechnic Institute, 


qualification 
Apply, stating full particulars of qualifications and experi- 
ence t F 
Cc. T. MILUIS, 
112 Principal. 





° . ‘ ° 
[{ammersmith Borough Council. 
The Council invite TENDERS for the following :— 

ry MECHANICAL 
) CENTRIFUGAL 
ic} STRAINER FOR 


(a) INDUCED DRAUGHT FANS; 
STOKERS : (c) BOILER FEED PUMP ; 
PUMP FOR CONDENSER WATER; 
CONDENSER COOLING WATER. 

Fell particulars and form of Tender may be obtained from 
Mr. G. G. Bell, Engineer and Manager, Electricity Department, 
85, Fulham Palace-road, 

The Council does not bind itself to accept the lowest or any 
Tender. bee endorsed -f: Tender for Electrical Plant,” 
must be d the gned, not later than 4 p.m. on 
Ww ednesday, April tn, 1917. 

LESLIE GORDON, 


Town Clerk. 
107 





Town Hall, Hammersmith 


PREMIUM SYSTEM 


“THE ENGINEER” Office, 


PAYMENT by 


has come to stop. 


.: | ae 


of PAYING WAGES 


RESULTS 


There is no better method than 
The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the 


33, Norfolk Street, 


Qs. 9d. 
Strand, W.C. |2 


United Kingdom, 








River Welland Drainage Outfall 


The Trustees REQU RE. “yi ‘SUPERINTENDENT of 
WORKS immediately. 

Commencing salary £140 with house rent free. 

Candidates for the office should send full particulars of 
qualifications, together with copes of three recent testimonials 
to the undersigned, not later than Saturday, the 14th inst. 

ALTHROP and LEOPOLD HARVEY, 
Clerks. 


Spalding, 2nd April, 1917. 





> V4 

anted at Once, First-class 
1G and TOOL DESIGNERS, also PLANT and 
M ‘ACHING TOOL LAY-OUT DRAUGHTSMEN, by large 
Engineering Firm (Manchester district). Persons already on 
Government wock need not apply.—Applications shoul be 
made to the nearest Em jloyment Exchange, mentioning 

“The Bagineer” 4 and No. A 43a 


Wanted, Electrical Engineer for 


Steel Works. Must have had first-class technical 
training and accustomed to D.C. and H. and L.T.A.C., with 
god mechanical ability. Also experience of repairs to plant. 
Power-house work nut essential. Age not over ood 
salary to right man.—Address, giving full particulars to 49, 
“The Bogineet ” Office. Wa 


\Wanted - Immediately, Thor- 
OUGHLY experienced pono A] ENGIN EER to 
be responsible for maintenance and repairs of Boilers, Power 
Stations, and Process Plant in a Chemical Works. Appli- 
cants must have had a good technical education, and must 
have extensive practical experience in the fa of men, in 
the operation and of I and Water-tube 
Boilers, Mond Gas Producer and Recovery Plants, large hori- 
zontal Gas Engines and Diesel Engines. “Also of alternating 
and direct-current generation and distribution. Candidates 
are requested to give particulars of age, present org rl 
and full details a experience re above-mentioned h 
ings, to state salary required, a d when duties could beeons- 
menced.— Address, 104, “* The nginesr” Office. 104 a 


Wanted. Rate Fixer for Premium 


Bonus System for light and medium engineering 
machine work. Man with experience and practical knowledge. 
Modern works in Yorkshire.. No person already employed 
upon Government work will be engaged. —Applicants must 
apply to their nearest a Exchange, mentioning 
“the —- and number 764 


Works Manager (6 o'clock Man) 


UIRED for progressive Engineering Works, 
employing 7% hands, in Manchester district, specialising in 
geariug. Apolicant must have a full knowledge of all classes 
of gear cutting. Good disciplinarian, and have full control of 
the men. State full experience, age and salary required.— 
Address, 120, ** ‘the Engineer” Uffice. 120 s 


(old Storage.—Wanted Imme- 
DIATELY, capable MAN, ineligible for Army, to 
Control 30,000 cu. ft. Enock Ammonia Air Circulation Plant. 
State qualifications and references._JOHN WRAGG and CO., 
Ltd., Sheffield. 100 a 






































» 


(ity and County Borough of 


BELFAS 
APPOINTMENT OF MEC SHANICAL ENGINEER. 

The Tramways und Electricity Committee are prepared to 
APPOINT a thoroughly capable MECHANICAL ENGI- 
NEER for their Electricity Works, at a salary of £500 a year. 

Applicants must be fuily qualified engineers of not less than 
six years’ practical experience in the operation of steam plant, 
and have held responsible positions, involving the care of 
steam turbines of not less than 1 horse-power. 

Applications, on official forms, which can be had from the 
undersigned, to be sent in not later than = TRY EE, 


109 Town Clerk. 





(Nity, of Birmingham Gas Depart- 


WINDSOR-STREET WORKS. 


ENGINES, &c., FOR SALE, 

ed H.P. National GAS ENGINE, ia good working 
condition, 
tee % H.P. Grice GAS ENGINE, in good working con- 
attion. 

One 23 H.P. Tangye GAS ENGINE, in fair condition. 

hig eee Crossley GAS ENGINE; will require new 
water-jacke' 

One HORIZONTAL NON-CONDENSING ROBEY EN- 
GINE, with 12sin. dia. cylinder by 24in. stroke, 9ft. dia. fly- 
wheel. Good working condition. 

One Two-wheel Coupled SADDLE-TANK LOCOMOTIVE 
(rebuilt in 1902 by Messrs. Hawthorn, Leslie and Coy.. Ltd.) ; 
outside cylinders 12in. dia. by 19in. — wheels 3ft. dia., 
wheel base 5ft. 44in , gauge 4ft. yo. copper bo 

One Set Treble-barrel DEEP- MPS ; 8in. internal 
dia. barrels by 24in. stroke, gun-metal liners, buckets, rings, 
and valves, with about 28ft. of 6in. oe suction a with 
foot-valve and strainer, and about 30ft. of 6in. d bs 
4 top gearing for same. Supplied 

2 Sod worn condition. 

S PLANT CAN BE SEEN AT 
ABOVE WOR RKS "AN Y TIME BETWEEN THE 
HOURS OF 9am and 5 p.m. 65 


Cae Engineer Requires an 


ASSISTANT, with a knowledge of structural work, 
mining and cemeut-making machinery. —Write fully, oe 
108 


a ations, to 108, “The Engineer” Office. 
E ngineer r Wantedto Take Charge 
4 ot MACHINERY at large Bleaching, Dyeing and 


ng 
Dressing works. Wages £3 10s. a week.—address, 115, “* The 
Engineer” Office. 115 a 


K xpert Costing and Progress 
CLERK.—WANTED vy controlled establishment in 
South Yorkshire, expert COSTING and PROGRESS CLERK, 
with thorough practical knowledge of Machining. Permanent 
position to suitable man. No person already employed on 
Government work will be engaged without sanction of aevecee 
employer. State age, experience, and salary ch Se —App! ply 
to nearest Car ad ment Exchange, quoting “ ‘he Engineer 
and number & 444 











He Wanted.— Works Manager 


REQUIRED in Government-controlled works, London 
district, preferably with electrical experience; must be of 
proved ability to organise and control atl de ments on 
gressive lines, and should have thorough ern machine s| 
experience. Permanency and prospects to suitable man. ‘Alt 
ap pilcetions will be treated in strictest confidence. mite 
faily to 139, “‘The Engineer Office. 139 a 





arine Salvage Company y in the 
South of England VACANCY for an experienced 
MANAGER, who must hold, or have held, similar position. 
«Must be experienced in the raising | sui bmerged vessels and 
conversant with latest for deep-water 
Good business men with <i experience and 
references only need apply. Successful applicant can have 
option of holding interest in the Company should he desire.— 
ress age, sailving experience, references, &c., to pri 





work. 





Enginecr ” Office. 





Production Manager Wanted for 


works with a turnover = ,000,000 a year. Applicant 

must be an expert organiser, have ‘had a mothanical training, 
have a ee knowledge of  petogr se possess 

methodical methods of dealing with all data.—W: ritten appli- 
cations with full arhontenn copies of references, or addresses 

where they can be obtained direct, age and salary required, to 
THE AUSTIN MOTOR CO., Ltd., Northfield, Re es 35 


Rea hn FIXER ‘or Engineering works. Good salary 
to ex eclenoell man with machine shop practice. No n 
already on Government. work will be engaged.—State fuil 
qualifications, age and required, to the nearest Employ- 
ment Exchange, quoting “The Engineer ” and number Pi 





uired, Engineer as Estimator 


A 


v . 
oreman, Foundry.—An _ Ex- 
PERIENCED MOULDER, used to — Management, 
Pricing Work, and Mixing of Metals, REQUIRED to Take 
Charge of Foundry employing 140 hands. No man already on 
Government work can be engaged.—Application in the first 

instance should be made to the nearest 5 joyment Ex- 
change, mentioning “The Engineer” and No. A5120. 124 a- 





ssistant to Secretary.—The 
CHAIRMAN of the M.E.F. begs to THANK ali 
Candidates for their APPLICATIONS. and to inform them 
that the post has now been filled. Photographs and original 
testimonials are being returned. P474 1 


(ost Clerk Wanted for Small 


Marine and Shipbuilding Works in Great Yarmouth 
(controlled establishment). Non-eligible for military duties. 
No — resident more than 10 miles distant or already 
employed on Government work will be engaged. esent 
employer’s sanction must be secured. State age, experience, 
and salary required.—Address, 121, “‘ The Engineer” nF 

A 








brasives.—Commercial Travel- 
LER, with expert knowledge of Abrasives and a good 
connection, to introduce a new Grinding and Polisping 
Medium to manufacturers of Gauges, Optical, Nautical, amd 
other Instruments of Precision, Compressors (Air, Ammonia, 
&c.), and Engines (driven b; Steam, Gas, or Oil). — 
terms.—Address, 828, “‘ The Engineer ” Office. 228 
Re- 


Eeczes! Engineer (25), 
spol pega through ill-health, A.C.G.I.. Inter. 
REQUIRES 


Office 
‘Pisa ‘ 


Eagineer, Age 42, Life Experi- 
ENCE, first-class rafedinees, would ACCEPT Coen 
TION as MANAGER or FOREMAN in works of national 
importance.—Address, P451, “‘ The Engineer” Office. P451 n 





e year works, four years technic, 
situ ATION — Address, P482, “ The Engineer” 








ngineer (31), Discharged from 
Army, now OPEN for ENGAGEMENT, either Office 

or Job; willing to go abroad. Practical engineering with good 

commercial aa = and good knowledge of French.— 
Address. P460, ** The Engineer” Office. P460 w 


Exgineer (45), M.I.Mech E. and 


M.LE.E., Ist class Board of Trade Certificate, short; 
disengaged. Experienced in motor, refrigerati . locomotive 
marine, brewing, and factory engineering. to handlinp 
male and female being Strict disciplinarian. “Address a 
“The Engineer” Offi P43 








Rea quired, Engineer as Estimator 
aud RATE VIXEK f r Engineering works in London 
area. Good salary to experienced man with machine sho 

practice. State full qu alificationa, age and salary Papuired. 
Applicants must reside within radius of 10 miles and not be 
roe ed on Government work.—Address, 97, “the En. ew 


Required, Manager 





for Steel 


Foundry in South of England. Must have good know- 
ledge of Cheinistry and be thoroughly conversant with latest 
Foundry Practice. Liberal salary to first-class man.—Write 
Box 8463, c.o. A. J. Wilson and Co., Ltd., 154, Clerkenwell- 
road, London, E.C. 1. 55 a 


Siz B. Samuelson and Co., Ltd , 


REQUIRE het SERVICES of a_ well-educated 
ASSISTANT MANAGER at their Blast Furnaces. He must 
have good cugativast in the working of furnaces and 
management of men.—Apply by letter, stating age ee 
experience, Newport Ironworks, Middlesbrough. 








anted, a Draughtsman in an 

Engineer's office in frie to GET OUT WORK- 

ING DRAWINGS under the superintendence of an engineer. 
—Address, 113, “‘ The Engireer ” Office 1l3 a 





anted for Iron and Steel 
ks in Lincolnshire, several _ first-class 
DRAUGHTSMEN, ee in the lay-ou tand design of 
Steel Works Plant, Rolling Mills, Hydraulic Machinery, and 
genera] all-round a No one already on Government work 
need by aah .—Apply, stating age, experience, when at liberty, 
and salary requir ° to your nearest Employment Exchange, 
mentioning ** The Engineer "and No. A3i04. 53 a 


Wanted Immediately, for Urgent |“ 


Government work, first-clas DRAUGHTSMEN 
accustomed to Steel Buildings, Bridges, and heavy Construc- 
tional] work. No —— already employed on vernment 
work will be engag pp ly to nearest Employment Ex- 
change, mentions 8 Sie ngineer” and number 128. 128 a 


Wanted Immediately, Experi- 


ENCED DRAUGHTSMAN, one with akon of 








‘atisdieabal and Well-known 
bngineer, shortly visiting Russian industrial centres on 
business trip, DESIRES to ENTER into NEGOTIATIONS 
with responsible FIRMS requiring Reports on possibility of 
Future Business in tha: country. —Write, in first instance, 
P481, “* The Evgineer” Office. P481 B 


Expert Metallurgist and 
Chemist, with years’ munition works experience in 
charge of meres? L aepartment and heat treatment, all 
branches, shortly £ to consider RE-ENGAGEMEN a 
Address, P476, 


“The eninees™ Office. P476 B 
Russian Engineer, Large Con- 
NECTION and ex cast Ser with business con- 
ditions all over Russia, DESIR EETING FIRMS con- 
templating BUSINESS with Ros Ssra after war.—Address, 
ey #6, “The ie Engineer ” Office. P446 | B 


Young Man (28), Greek Subj ect, 


single, 6 years ob in Britain, third year poe 











University — ent; 7 years’ practical - rience, repairs, 
fitting, erecting, DISENGAGED, ‘TS responsible 
POSITION Tdsatity book stam by Ministry of Munitions. 
—Address, P477, “‘ The Engineer ” Office. P477 w 





Situation Wanted as Mechanical 
DRAUGHTSMAN by Belgian Gentleman; expert 


knowledge machine tools and works construction; four 
pr uages ; Salary 4 to 5 guineas. Free now. —Aduress, 117, 
e Engineer ” Office. 117 « 





e Pl P 

[rop-F orgings, as Foreman or 

CHARGE HAND. Practical, experienced dies, tools, 

ew shop. Frée shortly.—Address, P475, ‘*The Bogner * 
6 


Foreman Fitter and Erector 
REQUIRES POSITION 18 years’ experience in all 
classes of cranes, turntables, bridges, capstans, traversers, 
general contractors’ and railway plants, &c.—Address, P466, 
* The Engineer ” Office. P466 B 


Foreman Millwright. — Works 


ENGINEER (40) SEEKS JOB; well up in erecting and 











steel wo construction and steel works machinery pre- > of plant, st Can also do buildi 

ferred.—Address, with full particulars of experience and | M#intenance of plan egg a creat aphrgcene, ho gg 

salary required, to 74, “The Wectee™ ” Office. I gs tions and repairs.—A dress, P444, “‘ The Engineer ” =e 
ughtsman, Mechanical, Re-| ] ancashire ce aay apn - 


Drazg 
aie 


RED at Once for work on Government contracts in 
London.—Address, stating age, experience, aad salary = 
quired, to P479, ‘The Engineer” Office. No one alre: 
engaged on Government work, or residing more than 10 mules 
away, need apply. P479 


REQUIRES ADDITIONAL 
ae Spode cs. Gooc 
and elec- 
‘TESTING. &e.— 
Ps 7ls 


Engineer, M.I. Mech. E., 
AGENCY, calling on Engineers, 
office accommodation. sales s and 1 
trical experience available. INSPECEING, 
Reply, #471, “ The Engineer” Office. 








raughtsman Wanted (London, 
S.W.). with - theoretical and practical training, for 
Steam Aondilaee achinery, land and marine. Preference 
given to man invalided from the services. State age, experi- 
ence and salary. No person resident outside a ten miles radius 
or at present employed on Government work will be engaged.— 
DRAUGHTSMAN, care of Street’s, X, —— 


Leading gand Assistant Dinaghte 


MEN ReQUIRED for Electric Crane and Siwelworks 
Furnace Charging Machinery. Good salaries and prospects for 
suitable men. Noone already on Government work need 
apply. a, stating age, experience, when at liberty, and 
salary uired, to your nearest Employment Exchange, men 
tioning “ The Engineer” and number 127. 127 a 








“ 
Required for “ A” Class Trans- 
PORT Work, DRAUGHTSMAN, used to Elevating ana 
Conveying Machinery. No person already engaged on Govern- 
ment work need apply.—Apply your learest gage og 
Exchange, quoting “the Engineer” and No. A3122. 122 a 





[»specting Engineers, Estab- 
HED over 20 years in Midlands, with qualified staff 
can UNDERTAKE TESTINGand SUPERVISION, Electrica 
Plant, Structural Work, Bridgework, Rolling Stock, ui: achinery 
Wo. .—Address, P2388, Engineer Office, 35, Norfolk-street, » Strand, 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, eclgortttagt EC. 
square, Manches 
26, Collingwood-street, N evautioené Tyne. Sp 300s 





Wanted by Controlled Firm on 


North-East Coast, FOREMAN SMITH, to take over 
ood stamps and hammers.—Apply, stating experience 
required, and when free for engagement, to your 
Employment Exchange, and mention No. A:096. No 

ly engaged on Government work will be gr ci 


batte: 
and 
nearest, Bs 
person al 


SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Paess II., Il., LXXXII. 


Numerical Index to Advertisements, 





Paes LXXXI. 





THE ENGINEER 


Aprit 18, 1917 





——:!1 





_ii 
Lar, ge. Firm of Engineers in 
ne aa an “OPENING t for a fo Port, 


Eduea’ as 
the course to include t both Wore s and Des 
Address, 2002, Engineer Office, Sa Norfolkest “Strand, W.c 
z 
——_—- 
A London Company of Sound 
Financial Standing, having large warehouse and a first- 
class connection amongst merchants (home and export t), 
DESIRE to BAS. from MAKERS of SPECIALITIES 
usually bought by Teol Factors, Mill Furnishers, and Whole- 
sale Ironmongers, with a view to. act in the after-war period as 
Representatives, or would contract for the whole output, 
acting as Wholesale Distributin ng Agents. Advertisers have in 
formation a branch in allied European countries, so as to 
prepared for the after-war trade. mey for any country 
“te, entertained. All negotiations to be mutually confiden- 


tial. 
Address, 94, “ The Engineer ” Office. 4% Dd 


London Representation. —Adver- 


ERS have years’ experience in Railway 

Rolling Stock Supplies ana Plant for Colonial and Foreign 

Railways. Acquainted with t 3 
requirements. AG GiES. 7 Specialities of 
interest to railways an the export trade generally 

either imm tely or later on.—Address in confidence, 95, 


“The Engines ~ Office. 
Wanted, ( Capitalist or Syndicate 


a oe — FIND £50,000 to PURCHASE fully- 
equipy NGINEERING WORKS as a Going Concern. 
Now engaged on large direct be geiregien contracts, which can 
be et ine works are extended. Fuller 
peru ulats on application. —W rite, C, Box 2, c/o Willings, 
Knightsbridce P4831 


anted, Good Hydraulic Pump 


and ACCUMULATOR, 6in. to 12in. rams.—Full par- 
ticulars and price to P480, “ The Engineer” Office.  P480 r 


y anted, One Second-hand 


MULTITU BULAR BOILER, 8ft. diameter x 15ft. 
long; must be AAFS first-class condition. —Address, of, gag 
Engineer” 


anited. Plant for Drying(after 

washing in soda water), about 2) tons daily of bright 

‘ . Articles vary in weight from 2Jb. to a fraction of 

af ownce and aré ehiefly press and. screw. machine products. 

Parts must not be stained after drying.—Address, 857, “‘ The 
Engineer ” Office. 857 F 


jy anted, Rolling Plant for Bars |‘ 


Tubes; about 20in. rolls. State full particulars.— 
Address, 3. “The Engineer” Office. 73 F 


Wanted, Steel Tanks (New, ex 


Stock or Second-hand) of 70,000. to 100,000 gallons 
capacity.—Full particulars and lowest prices to 105, ““The 
Engineer ” Office. 10 F 


W anted, Time Register, An 
make; noma ite in good working order. - State m 
and lowest price.—Box T.R., Smith’s- Agency, Ltd., 100, Fleet- 
street, E.C 300 » 


Sprang Plant.—The Following 


YARD PLANT is urgently REQUIRED, New or 
































Second-han 
One Ser sa. ROLLS. 
BO TACHINE. ft a BENDING and PUNCHING 
in. or fin. 
hin oF Ba PUNCHING and SHEARING MACHINE, 
in. or jin. 
. BROOKE and CO, Ltd., Lowestoft. 103 


Hhlb. Bridge Rails Wanted. 


4 lengths 19ft. 4in. 
2 26ft. 





State condition and p! 
HILL and EMITH, Ltd., 
Brierley Hill. 


rossley Gas Engine for Sale, 


22 B.H.P., 84in. cylinder by 1 stroke, magneto, patent 
governor, No. 75.122, only worked about three seig wed seen 
running.—W. E. “DEELEY, 11, Vietoria-buildings, Manchester. 


Epgize RTABLE, 


and Boiler, Semi- 
Gainsborough. Com 


“Underneath” t by Marshalls, 
stroke. Extra large 


ound ‘cylinders 54in. x 9in. dia. x 12in 
re-box and special lubrication. 
DYNAMO, 105/140 volts, 110 amps., 570 revolutions, by 
Electric Construction Co., Wolverhampton. 
dition aud complete with usual equipment. 


Splendid con- 
WATSON and HAIG, Andover. 


As now fixed. 
Fer Hire, Pumps and Well- 


14 











831 ¢ 
BORING TOOLS for Contractor’s Deep Wells, &c., 2in. 
to 24in. diam.—R. RICHARDS and Hen. | Unpe Ground 
street, London, S.E. Telephone No. 978 H 822 6 


For Sale :— 


One VERTICAL ENCLOSED ENGINE, 2-crank type, 
self-lubricating, cylinders 6sin. and llin. diameter, 350 r.p.m., 


on extended bed-plate fur dynamo. 

One VERTICAL SEMI- ENCLOSED ENGINE, 
cylinders te 7in. strok 

“One GAS ENGINE (“ Bates”), 32 H.P., 104in. cyl., jmag- 
grt TOR. 


Une GENERA i "400 volts D.C., 550 revs. belt- 
driven ; splendid rae 


On: MOTOR GED NERATOR (Mather and Platt), E6 type, 
80) r.p.m., 525 volts, coupled to B8 type, 100 volts, 150 amps. 
Generator. 
THOS. OXLEY, LTD., SHEFFIELD. 
felegrams: “Ironical, Sheffield.” Telephone: 1 ha ae. 
London Office : 133-1%, High Holborn, W. 135 





two 





For Sale :— 
2 Very Good BABCOCK and WILCOX BOILERS, 


eee for a 9 working pressure, heating surface 
ft. per boiler. 
W aT SON - MIRRLEES CONDENSER, with 
reg but: without Wi ge 30,000 steam per hour, 
y. ft. cooling surf. 
MOTOR. ‘DRIVEN FAN, by Wasdel Ld., A.C. 
motor, 500 volts, 20,000 cu. ft. eapac 
MOTOR-DRIVEN AIR COMP >RESSORS, by 


Reavell, capacity 320 cub. ft. per minute, with inter- 


cooler, &c. 

PARSON’S STEAM TURBINE and ALTERNA- 
TOR, 3500 K.W:, 1200 r.p.m., 200 Ib. to sq. in., alternator 
field-rotating type, and exciter complete ; 6000 volt maxi- 
mut load, 40 cycles. 

350 K.W. ALTERNATOR, three-phase, 50 cycles, 
550 volts, by B.T. H. Co., driven by 600 I.H.P. Oross-com- 
pound Engines by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 
4ft. stroke, fly-wheel 20ft. diam., &. &c. Very fine set. 

[WO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. —- 3-phase, 40-cycles, 480-500 
a Its; Generators 200 K.W., D.C., compound wound. 

Sach set on separate sole-plate. 

Co AL CUTTERS, including Jeffrey Longwall, 
Shortwall, and Heading Machines, also “Diamond Ma- 
chines, with spare parts.—All in excellent condition. 

FIVE SIDE and THREE END TIP WAGONS, 
4ft. &4in. gauge. 

60 TONS OLD RAILWAY SLEEPERS. 


10 TONS CROSSING TIMBERS. 
MORTAR er under driven, 6ft. 


engine 7in. x 1 


R. H. LONGBOTHAM & CO., Ltd., 


ELD, 
& AT MILBURN WAS Spore ON-TYNE. 
44 Wakefield ; 867 Newcastle. 
= Engineer, Wakefield.” 2017 o 


dia. pan, 


Tel: 
Tel. Add. : 


Fer Sale, Blowers—in., 5in., and 
4in. All with ring oiling bearings, fast and loose 
leys ; for immediate DISPCSAL.—H, J. H. KING and CO. 

Eid, Engineers, Nailsworth, G.os, 1703 ¢ 





or Sale, Boilers, .Economic, 
SPEED Bath Be seyled tp blensonetidnersts aka Dhehe, 
Nuh ipled to ¥ 
400 an amps, pal Ta sag eae ub GINE, 
eoupled to Mather ond. Platt Genera 


230 volts, 550 a: 
186 revs. All Gropndiate delivery. —A. UNDERWOOD: rs 
Queen-street, E.C. 137 @ 


or Sale, 





Drainage Pumps, 

Bon Accord make speene Engines}, 18ip. bore and 27in. 

bore, lifting ened 00. Lad Bet minute. Very cheap. 

—Apply, A. DODMAN and CO., Ltd., Engineers, King’s Lyon. 
1 


or Sale, Electrically-driven 


three-throw PUMPS, 7in. x 8in. stroke, direct coupled 
to 500 volt D.C. motor.—_WILLIAMS ‘and SONS, 37, x — 


Victoria-street, Londagn, E.C.4. 
Sale, Engine, Portable, 
Seen 


16 H.P. New tubes. Clayton -Shuttleworth. 
under ste: am. —A. L. UNDERWOOD, Esgq., 3, Queen-street, 
London, E.C 138 @ 


or Sale, Lancashire Boiler, 
27tt. long. x oy 6in. diam., complete with all necessary 
fittings ; 851b.. steam pressure; now fixed in position near 
Bristol.-P UGSLEY and Cc 0., Bathurst W harf, Bristol. _Tele- 
grams: “‘ Pugsley, Bristol. Sl 6 


or Sale or Hire, Electric 
MOTORS, from 6 to 30 HA.P.; PORTABLE STEAM 
ot S from s to 40N.H.P.; : STRAM BO BOILERS, amas 

UMPS, MACHINE TOOLS of every 7 cooerigeice 3, reasonable 
cee anetiake delivery.—J. T. WILL and -} ~_ 
Queen Victoria-street, London, E.C. Tel.: City 3938. 


For Sale, Theodolites, 


eaaeree. = Se SECOND-HAND. 
ey chee "i Ww.c. 
gon Sick 


Fez Sale, Levels, 


—— $e oye SRC EAND D 


(Opp 


For Sale, Time Sead (Dey) 


for 150 heat as new, guaranteed, latest model. What 
offers ?—Box 250, Smith’s Agency, Ltd., 100, Fleet-street 39lc¢ 


For Sale, 126 K.W. Steam 


—_= “nee ig SET, 230 volts, 350 r p m. ; also 40 K.W. 
.m.; immediate delivery.— 
ueen Victoria-street, London, 


























a volts, r. 
TLLIAMS ‘and SONS, 37, 
ECA 





as Engine and Alternator for 

SALE. immediate delivery. One 700 K.W.. GAS 
ENGINE and ALTERNATOR. The gas engine is of the 
8-cylinder vertical * National” type, and will develop 1100 
B.H.P. as.a-maximum. The alternator is wound for 2500 
volts and 50 cycles periodicity ; 3 three-phase current. The 
machinery -is in first-c condition. and can be inspected at 
any time, and the only reason for selling is a chan e rat lans 
necempteHies power extensions.—Address, 110, ce ea 


GENERATING SETS. 


Two, exactly alike, Beller cho Westinghouse, 400 K.W., 
500-550 volt., D.C., cor plete with new spare 
armature that fits other ee s gear, cable, &@., 
oa to any inspection, standing or running, at 
Greénock Electricity Works, together with independent 
Electric-driven Surface Condenser, with exhaus' piping 
from these sets, the whole forming a complete plant. 
Same will be sold separately if required. 
each 400 and 750 K.W., 350-400 
A.C., 0 period, 3-phase. 
New 150 K.W., 
3-phase. 
New 68 K.W., 
G.E.C. 
75 K.W. and One 80 K.W. Parsons Turbo. 
110 and 220 volt, with Surface Condensing Plant and 
Switch board complete. 


MOTORS, 


40, 25, and 20 H.P. Slip-ring, 400 volt, 
| eed 3-phase, with starters and slide rails ; speed 
FX. 





volt, 


440 volt, 50 period, 


220-230 volt, D.C.. Belliss- 


One 


One 60 H.P., 460 volt., D.C. ; 


Two Bi-polar, Open type, Shunt-wound Cromp- 
ton, 110 volt, $20 r.p.m. 


speed 1000. 


The whole of this plant can be put on 
rails at once. 
Apply 
FRANK GILMAN, 
Lightwoods Hill, 
BIRMINGHAM. 


1 4 
Gilman Lightwoods, Birmingham. 


Teleph 


Telegrams : 
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Ker Stuart and Co., Ltd. 
HAVE IN STOCK, 


AT THEIR CALIFORNIA WORKS, STOKE-ON-TRENT 
THE FOLLOWING 


NEW LOCOS. : 


(1) COMPLETED : 
Two léin. X 22in., metre gauge, 4-6-0-8 type 
(2) NEARLY COMPLETED, for whichall materialsare in stock: 
Two Qin. x 15in., 2ft 6in. (or 75 ¢ m ange), 0-4-0 type, 3 weeks. 
One 8in. x 12in. , 2ft. gauge or upwards, 0-4-2 type, 3 weeks. 
(3) NEARLY COMPLETED, awaiting a few plates only :— 
Three 18gin. X 19gin., 3ft. din. gauge, superheated “ De- 
capod,” 2 months. 
One 18gin. x 19fin., 3ft. 6iu. gauge, superheated, 0-10-0-8 
type, 5 months. 


SECOND-HAND DYNAMOS. 
(4) One Dynamo, D.C., 120 amps., 100 volts, 1000 revs., 
Davies and Co. 

One Dynamo, D.C., 1260 revs., 
Parker and Co. 


VERTICAL OIL ENGINE. 


(5) One New No. 5 “M.V.” Gardner VERTICAL OIL ENGINE, 
single cylinder type, No. 17,069, fitted with high-tension 
magneto, special crank shaft, and two 25in. fly- wheels, 
12 to 15 H.P., by Messrs. Norris, Henty and Gardner. 


MARINE OIL ENGINES. 


One New XO H.P. 2-cylinder “ Scandia” MARINE OIL 
ENGINE. 
One 45 H.P. ditto ditto ditto; makers, Ekman and Co 


HYDRAULIC RIVETERS. 


(6) Two CAST STEEL HYDRAULIC RIVETERS, Qin. 
diar., 34in. stroke, by arate: and Platt 
Two CAST IRON HYDRAULIC RIVETERS, 10in diar., 
Sjip. stroke, with ac wee valves, return balance 
levers and weights, for 1500 lb. pressure. 
All communications te London Oftice: 5, Broad-street-place, 
E.C. 2. ry 508 


or Sale, 300 K.W. Generator, 


by Westin; Nahas compound wound, 500 volts D.C., 
320 r.p.m., three- Soaring machine, with rope pulley. First: 
class condition. For immediate delivery —RARRY H. 
GARDAM and CO., Limited, Staines. 1343 « 


ydraulic: Riveter, 100 , pons 

capacity, oD in working order, PUMPS 

suitable for an “~~ DAVIES and iene: VAG E, ita, 
Romiley. $70 


by 


45 amps., 100 volts, by 





MACHINE TOOLS FOR SALE. 


Six 6sin. x 6ft. Bed S.S. and S.C. LATHES. Delivery 


stoc! 

Six Plain MILLING MACHINES, tables Min. x 10in. and 
46in. x 10in. Delivery s 

Six Special High- pane SHE LL LATHES, 4{in. belt, with 
steel — throughout, suitable for 18- sounder and 4.5in. only, 
with former nosing and anaing attachments. Delivery Two 
from stock and RY eek. 

Special THREAD a MACHINES, for all operations 

Delivery Two wee 
6in. x 5ft. cep Bed Hollow Spindle 8.S. and S’c. 

LATHES. Delivery Three to Fo eeks. 

Heavy Manufacturing UN tv ERS! ALMILLING MACHINE. 
Table 46in. x l3in. ; automatic feeds in all directions; nine 

spindle s Delivers eight weeks from date of Ministry of 

unitions’ sanction. 

Two Dozen 12in. Double-ended GRINDERS, F. 
Pulleys, in stock. 

uantity of Parkinson's Perfect VICES, new, in stdéck, Sin. 

n. jaws. 
Full range YALE BLOCKS, HANGERS, COUPLINGS, 
and SHAFTINGS, in stoc 

Also SCROLL and INDEPEN DENT CHUCKS. 

hig Min. }Jaw HORTON CHUCKS, one with 


‘VERTICAL ATTACHMENTS suitable for the Denbigh 
Type Milling Machine, delivery from stock. 
MARTIN BROTHERS, 
Machine Tool Engineers, 
33 and 3, BRIDGE-STREET, MANCHESTER. 
Tel. : City 3952. Telegraphic: Pedestal N8la 


and L. 


to 


Reversible 





Y 
ew Creosoted Sleepers. — 
Prompt emt 100-5000 lots of selected CREOSOTED 
SLEEPERS, in sizes 9ft. x 10in. x Sin., 9ft. x 9in. x 44in., 
and 8ft. x bin. x 4in. State quantity required. a 
1704, “The —— ce. 1704 G 


3Ton Ditto (Cameron), with 65ft. split timber jib, vertical 


boiler 7ft. Sin. x Sft., for 80 Ib. steam w.p. 


“PRIESTMAN” DOUBLE-CHAIN 
4ft. 9in. long, 4ft. 6in. wide, 3ft. 


FOR SALE. 
Ton Steam Derrick Crane 


(Rushworth’s), with S0ft. split timber jib. 


Practically new 
GRAB for working in mud; 
deep. 
coupled S.T. LOCOMOTIVE 


6in. Gauge 4-wheel 
Jin. diam. x 12in. 


ft. 

(Hudswell - Clarke), with outside cyls. 
stroke. 

Eight Rectangular FLAT-BOTTOMED SKIPS, each with 
one open end, 7ft. long, 6ft. wide, lft. 9in. deep. 

Two Sets of CRUSHING ROLLS, each with rollers Qin. 
diam. x 12in. wide, one roll in fixed bearing and the other in 
slide bearing. 

ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 


HOS, W. WARD, LTD., ALBION WORKS 
Tel. : “‘ Forward, Sheffield.” Spl.4101 SHEFFIELD. 














MICA- 


102, 108, and 104, 





FOR INSULATION, s1cX¥35A%, ove. 


. WIGGINS & SONS. 


Telephone: Avenue : Avenue 2248. 


Laddest Stok: ta thé Weel: 


Minories, LONDON. 1708 














26, VICTORIA 
Telephone— 


VICTORIAS 1310. 


GLEDHILL-BROOK TIME RECORDERS, Ly1., 


STREET, 
LONDON, S.W. 


N104 











“THE ENGINEER” DIRECTORY. 





This Directory, which is issued 
advertisers in ““ THE ENGI 
Index to the Editorial columns 


includes ‘‘ THE ENGINEER” 


The RUSSIAN Supplement, 
country, is now ready. 








and Buyers’ Guide, with technical terms in four languages. 


A copy seat free om application te 


The PUBLISHER, “ The Engineer” Offices, 33, Norfolk St., Strand, London, 


atuitously in the interests of the 
EER,” contains an Abridged 
of this journal, and, in addition, 
lron ‘ad Steel Trades’ Directory 


for the use of buyers in that 
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STOCK BOILERS. 


ft. gin, by 100 w.p. 
and pressures. 


JOHN’ THOMPSON 


WOLVERH AM PTON. 


0 he Sold, New Dredger 
“ Hercules” ; dredging corte 16 metres ; bucket ‘Daly 
600 litres.—Addre OOT, Groote Markt C 4Rg 
Gorinchem, Nederlands. 4606" 


300°. -Ton Mixer.—The | Shelton 


IRON, STERL. and COAL CO.. Ltd., Stoke-op. 
Trent, will have for ay SPOSAL at the end of May the BODY 
and PORT ENDS a 3o0-Tone HOT METAL ACTIy VE 

MIXER, which bal’ been at work four years, and ig in 
po Ser condition. Full particulars on application. 689 ¢ 


PATTERNS. 
GEO. WAILES and Co., 


of 38, EUSTON ROAD, N.W., 


pre, to MARE ALL CLASSES bag PATT!' RNS 
plain or cored work, to drawings or sketches. 
Work can be carried out under customers’ ‘personal 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. 8)! 3015 


CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, year SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 

Wagons Built for Cash or for oo Payments. 

Prices and Specifi 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘"° 


GOYAN, GLASGOW. 
Loadoa Office :—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Qa 


K878 





— 





super. 
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HARRISON & CAMM 
Chief Works and Offices: RO 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon em Castings, RAILWAY WAGONS 
(in Iron, Steel or Timber). 


Ld. 





THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTO. 


at es pe po sey owe WAGO 
WAY 


iN 

ELECTRIC CARS an er descri of RAI 
and TRAMWAY. Ri ROLLING K. 

Rattway Piawr, Fonome, Sura 


jnass CasTInes. 
Offi rd: Renken i on “yy 
ice: ys Gee ion C een 
Offices : 16, Leadon hall Street. E C. 


See illustrated « Adet last ~~" nane 39 nob0? 


P. & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 
Manufacturers of RAILWAY WAGONS and S, SPIKES, aot 
IRON and A aT eee SH- ae SPIKES, 
other PERMANENT WAY TER. BRIDGES, and 
ROOFING. 

CONTRACTORS for RAILWAY PLANT and STORES «! 
every description. 
Chief Offices—129, Trongate, Glasgov. 
Rogistered Offices—108a, Cannon-street, Londor, E.C. 








RAILWAY CARRIAGES 
| RAILWAY WAGONS 
TRAM CARS 


, LONDON OFFICES: 
SUFFOLK HOUSE, ihe 
TELEGRAPHIC ADDRESSES: pag tr CARRI 
“WAGON, BIRMINGHAM” & WAGON 
Seige fo 
RM 











G. R. TURN me, ) 
teed of all descripti 

IRON AND WOOD FRAME WAGONS 

For Home, Gelonial & Forel oe 
PERMANENT WAY MATERIALS, 

Colliery Screening pad York hooting a. a om 3 es, Tipping 

ey WiLL, er. NOTTIN NGHAM 
Londen Of Office: LANGLEY ¥ ruse, Westminster 

See Illustrated Advt. first issue in each rnonth on page 8 








RAILWAY + 








SEE HALF ® Ag’ 
ABVERTISEMENT + 
ISSUE OF MAR. 16 


NEW LATHES, 
CAPSTANS & AUTOMATICS. 


For a Deliwery. 


JOHN MACNAB, \ Mary St., inyde. 


Tel. No. 78, 
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al super. 
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LUBRICATION OF STEAM TURBINES. 
By T. C. THOMSEN, B.Sc. 
No. IV.* 
GEARED TURBINES. 


THE geared turbine of large horse-power has only 
recently been developed, the idea being to run the 
turbine at high speed, transmitting the power through 
double helical gearing to a low speed propeller shaft 
or generator shaft—thereby getting a very high over- 
all efficiency. The gears, when not very accurately 
made, are noisy and inclined to wear, but the latest 
developments seem to be overcoming all obstacles 
in this direction. 

If the gears are perfect, and as long as they remain 
so, the oil used in the turbine can also be used for the 
gears, being constantly supplied in streams at the 
points of contact between the teeth. But if the gears 
are inclined to be noisy, a heavier oil will be preferable 
in order to deaden the noise 

Sueh a heavy oil will not be satisfactory in the 
turbine system, as it will separate only slowly from 
water and dirt and cause high temperatures all round. 

If one oil system only is used for turbine bearings 
and gearing, and if the oil gets mixed with water 
from the glands or the cooler—the oil will suffer in 
the turbine system to some extent, but when this 
same oil, mixed with minute particles of water and 








and not direct into the tank, although the latter may 
be the quickest method. 

After running a new turbine a month, during which 
time frequent examinations of the oil strainer will 
prove of interest, the whole charge of oil should be 
removed, and the oil tank, oil pipes, as well as the 
bearings again thoroughly cleaned. The oil taken out, 
in which will be found impurities of many kinds, such 
as cotton waste, rust, sand, dirt, little pieces of iron, 
copper, red lead, packing material, &c., should be 
treated in a steam-heated separating tank, and 
afterwards in a good steam-heated filter ;,_it can then, 
if it was originally of good quality, be used’as ‘‘ make 
up ” in the circulation system, which in the meantime 
has been filled with a fresh charge of oil. This first 
change of oil may seem an unnecessary precaution 
to take, but it is the author’s strong recommendation, 
based on long experience, that it should always be 
made and that it pays in the long run. 

It is during the early life of a turbine that it needs 
the greatest amount of care and attention ; later on 
troubles are or ought to be rare if the oil is well 
looked after, frequently filtered and the strainers 
kept clean. As regards the inside of the turbine oil 
chambers, &c., the surfaces have by some makers 
been painted; this has sometimes been done in 
order to save the labour of cleaning and scraping the 


| surfaces. 


dirt gets through the gearing exposed to many times | 
' warm oil quickly dissolved it, causing long protracted 


the ordinary bearing pressure, it is sure to suffer very 





Oil Return 


In nine out of ten cases the paint itself has been by 
no means oil proof, and the result has been that the 
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Fig. € SEPARATING OIL TANKS 


quickly indeed, and the result will be wear of 
gearing. For these reasons, the author strongly 


the | 


recommends that the oiling system for the gearing | 


should be made distinct and separate from the oiling 
system supplying the turbine bearings, quite apart 
from the question of whether the same oil or two 
different oils are used in the two systems. With 
separate oiling systems, the oil for the gears will 
remain dry and pure for a much longer time, and will 


of the gears in good condition and preventing wear. 


TREATMENT OF THE OIL. 
Before starting a new turbine, it should be carefully 


| appears to be too “‘ 


troubles with the oil breaking down and carrying 
sticky brownish black deposits everywhere throughout 
the oil system. The writer recommends leaving the 
tanks, &c., unpainted, but that the surfaces should 
be very carefully scraped and cleaned ; sandblasting 
searching,” small grains of sand 
being embedded in the cast iron surfaces and involving 
a possibility of trouble later on. Steelshot-blasting 


| is a very efficient method of cleaning the surface. 
thus have a much better chance of keeping the teeth | 


cleaned all through the oil tanks, oil pipes, &c., in | 


order to remove as much grit and dirt, moulders’ | 


sand, rusty scale, cotton waste, &¢., as possible. 
Cotton waste must never be used for cleaning purposes, 
as it leaves behind small fluffy pieces, which will tend 
to clog up the oil pipes, and particularly the fine 
clearance spaces in the oil-worked governor. 
Mutton cloths or sponges should be 

cleaning, and it is preferable to use a cleaning oil- 

light petroleum distillate with a higher flash point 
than paraffin—rather than paraffin, as some of the 
oil remains and mixes with the lubricating oil ; 
paraffin will commence to evaporate when the 


OIL FILTERS AND SETTLING TANKS. 

When a turbine is in normal operation and has 
been thoroughy cleaned, the amount of impurities 
that gets mixed with the oil is usually small, and as 
far as the oil circulation system itself is concerned, 
the only precautions as regards filtering may be 
confined to a good sieve in the oil return tank, a 
cylindrical strainer on the pump suction pipe or a set 
of gauze strainers. Ample capacity of the oil tanks 


| is always a desirable feature leading to longer life of 


| the oil and also giving the impurities and water a 
used for | 


chance to separate out. 

A special design of separating tanks was referred 
to by Mr. A. H. Mather in a paper read before the 
Institute of Marine Engineers—October 14th, 1907— 


| and under the name of the “‘ Two Tank System,” is 


turbine starts running and may cause an explosion. | 


The air should be driven out of the oil piping by 


means of the auxiliary oil pump, and when filling up | 


the sump with oil it should be put through the sieve 


* No III, appeared April 6th. 


used in a great many turbine ships—see Fig. 6. 

The two tanks shown are not intended to be used 
concurrently. The oil is allowed to rest in one of 
the tanks for a certain period, whilst the oil circulation 
takes place through the other. When the oil has 
* rested ”’ a sufficient length of time to ensure complete 





separation from water and other impurities, the large 
drain cock placed at the lowest part of the tank is 
opened, and the water, dirt and sludge drained away 
until pure oil appears. Means should be provided to 
show clearly the amount of water in the oil, and for 
this purpose a glass-sided box is placed at one end 
of the tank in preference to the ordinary gauge glass ; 
a strip of jin. steel plate should be placed at the ends 
of the box to slide in a groove, the idea being to 
prevent breakage of the glass, and by lifting the steel 
sheet enable one to see the amount of water separated 
out. An air pipe, as shown in the drawing, should be 
filled to the highest point of the tank and led to the 
necessary height. 

In cases where a large proportion of water finds its 
way into the oil, a heater might be fitted in the return 
pipe to raise the temperature of the oil to about 
200 deg. Fah. This will result in immediate 
separation of all water and foreign matter as soon as 
the oil enters the suction tank, the oil rising quickly 
to the top and the separated matter remaining at the 
bottom; to facilitate separation, the return pipe 
should go almost to the bottom of the tank and deliver 
the oil in a downward direction. The tanks should 
be tilted ; the suction of the pump should be placed 
as high as possible, the opening of the pipe to be 
directed upwards if possible. The net storage 
capacity of the tank is, of course, the capacity above 
this level. On leaving the tank the oil is sucked 
through a filter consisting of three or four separate 
layers of gauze of, say, 24 mesh to the inch, the upper- 
most layer consisting of two sheets of gauze with a 
sheet of cheese cloth between them. The bottom of 
the filter forms a convenient receptacle for any dirt 
that may have been carried as far as this point, the 
dirt dropping downwards from the filter gauze. 

In small and medium size turbine plants ashore, 
where, as a rule, each turbine has its own separate 
oiling system, the two-tank system has only rarely 
been employed. The oil circulates continuously and 
gets little rest when the turbine is in operation. 
In such plants it is good practice to remove daily 
from 3 to 6 gallons of oil from each turbine unit, 
treating this oil in a steam-heated separating and filter. 
The purified oil should be returned to the circulation 
system at the same time that a corresponding quantity 
is drawn off for treatment. In this way the vitality 
of the oil can be maintained at a high standard. 
If the oil tank capacity is small it is particularly 
desirable to follow this practice. 

In large turbine power stations consisting of several 
units it is often desirable to have a separate plant for 
supplying the oil to the various turbines and for 
cooling and purifying the return oil. There are 
several designs of such plants, but common to them 
all is, that a portion of the oil is by-passed through 
a filter, whilst the main flow of oil is only strained 
and cooled, not filtered. The oil coolers, oil filters 
and oil tanks-are all made up from several identical 
units, so that the necessary cleaning and inspection 
can be made whilst the plant is in operation, and 
without disturbing the normal operation of the oil 
plant. 

OIL CONSUMPTION. 


The ‘‘ make up” for lost oil due to leakage and 
atomisation—not evaporation—amounts to from one 
pint to 4 gallons per week per turbine unit, depending 
upon the size and operating conditions. The average 
“make up” for a 1000-kilowatt turbine is about 
1 to 1} gallons per week 








THE FUTURE OF ENGLISH RAILWAYS. 

In the current issue of the Hdinburgh Review ap- 
pears an article with the title given above and signed 
simply X. It affords interesting reading ; interesting 
because it differs so much from the-usual run of articles 
on this subject which, in the great majority of cases, 
see in the nationalisation of railways the only remedy 
for the grievances of the traders and the troubles of 
the companies, and interesting to us because we have 
ourselves for some time been considering and develop- 
ing plans to meet the problem that will arise when the 
emergency that brought into being the present 
control of British railways by the State has passed. 
The situation that will then present itself isa many- 
sided one. The subject must be considered from the 
point of view of the stock-holders, who, unaided by 
the State, have built up the present railway system, 
and whose property must not be taken nor reduced in 
value, without some fair return. The companies, 
by whom we mean more particularly the directors 
and officers as guardians of the stock-holders, are 
deeply interested because labour, coa!, and material, 
and practically every item that goes to make up the 
working expenditure of a railway have increased in 
price, and railways, differing from any other seller 
of a commodity, cannot readily raise their charges. 
Another point of view is that of the trader. He, 
no doubt, is counting on the railways to assist him 
in the coming great trade campaign, and would 
consider an increase in rates a handicap that he should 
not be called upon to bear. Finally, labour must 
be thought of; for not only is there the war bonus 
of 10s. to be adjusted, but improved conditions 
were due and had been agreed to between the com- 
panies and the men when war broke out, Probably 





328 


THE ENGINEER 


Aprit 13, 1917 











to these four main interested parties should be added 
the Government itself, which will, we expect, have 
to make heavy demands on the railways for some time 
after the war is over. The situation, then, that will 
present itself when the emergency has passed, and the 
desirability of ending or modifying the control by the 
State must be decided upon, is, as we have said, a many- 
sided one. But even now allthe phases of the question 
have not been mentioned. Those touched upon relate 
only to the restoration of the status quo ante bellum, 
and whilst they are great problems, that are not 
readily solved, yet another must be considered at 
the same time. It is no less a question than the 
modernisation of British railway methods. Here 
again we have a many-sided question, affecting more 
immediately the companies whose systems are to be 
reformed, and the public which, directly or iridirectly, 
must eventually pay for the cost of the improvements. 
These are problems the existence of which have been 
recognised by many, but for which no practical 
solution has yet been advanced, but, faute de mieux 
the plan proposed by X. in the Edinburgh Review gives 
much food for thought and meditation. 

It is therein shown that the war bonus is estimated 
as costing the companies £12,000,000 a year, and as 
in the year before the war the total sum paid in divi- 
dends on ordinary stocks was £17,700,000 it would 
appear that, roughly, two-thirds of the ordinary 
dividends have been swept away, and it is remarked 
that it “ would evidently, therefore, be inconsistent 
with justice to the ordinary shareholders for the 
Government merely to hand back the railways and 
terminate their bargain.” Again, goodwill is an 
important item in the value of every commercial 
concern, but “‘ by the over-mastering authority of 
the Railway Executive Committee and the Board of 
Admiralty” the course of trade has been entirely 
upset, and the selection of routes has not been depen- 
dent upon the excellence of a company’s service, 
but in conformity with the interest of the traffic as a 
whole. ‘*‘ One company has been exalted and another 
abased, not for any fault or virtue of its own but by 
over-ruling necessity. And the State must in fairness 
take responsibility for its own action.” But while 
on the one hand the Government cannot leave the 
shareholders to lie on the bed which it has itself 
made for them, on the other hand the Government 
cannot undertake permanently to guarantee the 
shareholders against a reduction of their former 
income, and furthermore it would be a very serious 
matter indeed for the State to take over the railways, 
so assuming a new liability of not less than 
£1,000,000,000 “‘ and place 600,000 voters upon the 
paysheets of the national exchequer.” The article 
proceeds to say that “events since August, 1914, 
have so entirely transformed the situation that it 
is quite impossible that matters can be taken up 
where they were left. We are confronted with a 
wholly new situation. On the one hand, railways 
after the war will not be able to pay their way 
without higher rates; on the other, in the fierce 
struggle for business after the war manufacturers 
and traders will claim, and in some trades at least, 
with justice, that they cannot hold their own in 
international markets without lower rates. The 
situation is serious and must be boldly faced. It 
cannot be dealt with except by radical reform of 
English railway methods.” Comparison is then 
made between English railways and American and 
Prussian railways, as to average haul, rates and 
loading per truck and per train. As to the first two 
of these the important effect of haul upon rate is 
indicated. In England the haul is necessarily short, 
and it is shown that for this reason English rates 
ean never be brought down to the level of Continental 
countries. The article proceeds to observe that in 
order to obtain serious reductions in goods rates 
there must be much better truck-loads and much 
better train-loads. ‘.To carry such a reform into 
effect means nothing short of a revolution. The 
essence of the English system has been small consign- 
ments and rapid delivery. If traders want cheap 
rates, they must abandon their belief that a railroad 
is only a glorified carrier’s cart. They must consign 
in large quantities, and they must be content to allow 
two or three days for the goods to reach their desti- 
nation, instead of expecting them to arrive next morn- 
ing. Nor is this all. Goods-sheds and goods-yards, 
and traders’ private sidings, and colliery screens 
and shunting necks and turntables, and so forth, 
will have to be altered and reconstructed all over the 
country. It will cost a great deal of money, and involve 
a great deal of disturbance ; but it will be abundantly 
worth while. Yet it can only be done if there is a 
strong compelling force behind the movement.” 
The companies cannot do this themselves ; a single 
general manager who lagged behind the rest, and 
still more, a manager who deliberately set out to 
obtain traffic from his rivals by falling in with the 
natural desire of the traders to be allowed to keep to 
the old methods, would suffice to block the whole 
stheme, and, therefore, “If our antiquated and 
extravagant methods are to be modernised, the active 
support of the Government is absolutely essential.” 

An opening remark of ours above will have already 
indicated that X. has no sympathy with the State 
purchase of railways. If the Government has to do 
anything it might be simpler for it to take over the 
railways and then effect the reforms itself. Yet 
** Jt is always simpler to cut a knot than to untie it, 





But when one comes to fastening up the parcel again 
and finds the string too short, one often wishes that 
one had adopted the slower but in the end more 
satisfactory method.’ But if the active support of 
the Government be essential, then the companies 
cannot be allowed to retain the same large measure 
of irresponsibility which they enjoy at present. ‘If 
the State is to nurse the companies back to financial 
prosperity it must claim in return the right to obtain 
and retain the ultimate control over their broad 
policy.” It is, therefore, proposed by X. that the 
Mexican example be followed. Here, the State, 
because it guarantees certain securities, and 
granted other substantial concessions, obtained, 
at a nominal figure, a sufficient amount of de- 
ferred Ordinary stock to enable it to control the 
general meetings of the shareholders. Nominally, 
the railways are private concerns, administered 
by directors and officers, but should the policy be 
contrary to the wishes of the Government the State 
Proxy could be used to turn out the Board at the 
next general meeting. There might be objections 
to the State owning the majority of the shares on 
British railways and so making the directors, in 
effect, the nominees of the Government, but X. says, 
‘it is open to question whether a plan could not be 
devised for giving the State some representation on 
the Board of directors, and some corresponding 
share in the profits of the concern without putting 
the Government in a position to enforce political 
methods of management.’ In conclusion, it is 
remarked that the railway problem is not the least 
important of the reconstruction problems that will 
have to be faced after the war, and with that view we 
quite concur. 








OUR MINERAL STATISTICS. 


In accordance with custom, we give herewith a 
review of Part IIT., “‘ Output of the Mines and Quarries 
General Report and Statistics for 1915,” reference to 
the coal and iron trade figures being omitted from 
consideration of space. The late appearance of 
our review is not due to personal procrastination, 
but to the fact that the Blue Book—which, by 
the way,” was issued without its customary blue 
cover—did not come to hand before the end of 
February. As was the case last year, it appears in 
an attenuated form, minus many of the summary 
tables, the particulars from individual metalliferrous 
mines, tables of exports and imports, &c. In the 
majority of cases the output of minerals and ores, 
even those in great demand for war purposes, shows 
a reduction on the previous year, although values 
have generally been higher. This may be accounted 
for by the scarcity and increased cost of labour and 
stores, and a general tendency to put off new develop- 
ments until normal conditions prevail. 

The work done by the Geological Survey in the 
investigation of certain mineral deposits has proved 
of much interest and utility, and it is to be hoped 
that the memoirs issued will be added to, though 
where developments are in active progress, as 
in the case of barytes, such memoirs soon get out 
of date in certain particulars. If we may make a 
suggestion about these memoirs, it is that a little more 
sifting of information kindly supplied by mine owners 
would be in the interests of greater accuracy, though, 
of course, we quite appreciate that some difficulties 
have had to be surmounted in making what is quite 
a new departure 

Before proceeding with our review, it may be 
noted that iron, copper, lead, tin, and tungsten 
mining have been decreed as occupations of primary 
importance. 

Referring to some of the more important minerals 
and ores in more or less detail, it will be convenient 
to take them in alphabetical order. Commencing 
with barytes, it may be mentioned that a great 
stimulus has been given to the home industry by 
the stoppage of German supplies, and the con- 
sequential rise in price. The output was 62,477 tons, 
value at the mines £79,829, against 48,930 tons, 
value £43,506, in 1914. These values, it may be 
said, do not afford any close indication of the difference 
in price to the consumer who draws his supplies from 
the barytes mills, as quite high prices have been the 
rule, owing to shortage of supplies. With the excep- 
tion of Cumberland, which comes into the list with 
1888 tons, the increased output is mainly attributable 
to the largest producing districts, viz., Durham, 
Shropshire, Co. Cork, and Montgomeryshire. As 
regards Derbyshire, the large amount of low-grade 
barytes obtained from old mine hillocks does not 
figure in the returns, which show 529 tons derived 
from mines. This is quite a respectable figure 
compared with recent years, and it should be largely 
increased in coming statistics by the output from the 
Golconda Mine Griff Grange. 

This old mine, which has been worked spasmodi- 
cally for many years, has now changed hands and 
is being developed with ample capital. A modern 
grinding mill has been erected, and a railway con- 
nection made with the Cromford and High Peak 
Railway. The old shaft, 70 fathoms in depth, has 
needed a good deal of repair to bring it up to modern 
winding requirements. 

In several other places in the Derbyshire limestone 





area developments for working barytes are in progress, 
though many delays have been experienced owiny 
to the fact that so many of the mines have a dual 
ownership, the barytes belonging to the landowner. 
while the right to the mine is vested in the registere«| 
owner for the time being of the lead mining right- 
under the ancient mining laws of the county. 

In one case a trial—the first for thirty-six years 
took place in the Small Barmote Court at Castleton 
under the “* High Peak Mining Customs and Minera| 
Courts Act,” and more will probably be heard ot 
the matter, as a motion for a re-trial is to come before 
the King’s Bench. Owing to the scarcity and high 
price of zine white, the demand for lithopone, a 
mixture of precipitated sulphate of barium and 
sulphide of zine, has greatly increased, and the 
manufacture has shown a considerable increase in 
the last two years. Further, the production of 
various salts of barium, formerly imported, has been 
developed, so that it is not surprising that the outlook 
for barytes mining is considered good. 

Passing by clay and shale, of which we may say that 
the decreased output testifies to the troublous times 
experienced by the important china clay industry 
of Cornwall, copper comes next on our list, and the 
figures form by no means cheerful reading, the ore 
produced, practically all by the Leyant Mine, Corn- 
wall, amounting only to 579 tons, against 2373 tons 
in 1914. This drop is attributable to the closing 
down of the important Glasdir Mine of Merionethshire, 
as, despite systematic development, no new run of 
ore was found to replace the exhausted workings. 
The Elmore vacuum plant which was at this mine 
has been transferred to a new venture in Anglesey. 

Diatomite has not figured in the statistics since 
1913, owing to the mine in the Isle of Skye having 
stopped work. The output, however, from the 
shallow workings of the Diatomite Company, Limited, 
in Co. Londonderry was between 3000 and 4000 tons 
in 1915, the business having naturally profited by 
the cessation of German imports. The output of 
fluor-spar of about 33,000 tons was about the same 
as in 1914, and,much below the 53,000 odd tons of 
1913. The amount yielded by the mine _hillocks 
of Derbyshire has much decreased, as is only natural, 
and the mineral is now being to a much greater 
extent obtained by mining and quarrying, thus 
bringing the industry more on a par with that of 
Durham. 

Gold mining in Merionethshire shows a considerable 
improvement, the yield being 926 oz. of fine gold and 
255 oz. silver, the value of £3389 comparing with 
£318 for the previous year. 

The subject of iron ore, to which we now pass, 
has increased interest this year, owing to the specific 
reference to the importance of our home supplies 
made by the Prime Minister in a recent speech. For 
many years now the British output from mines and 
quarries has been from 14 to 15 million tons, alli 
except the red hematite of Cumberland and Furness 
being of a lower grade than the six or seven million 
tons of foreign ore annually imported. The figures 
for 1915 are 14,235,012 tons, a slight reduction on 
the previous year, and this output yielded rather 
more than half of our total production of pig iron. 
With regard to iron pyrites, the home output was 
10,535 tons, against 11,654 tons in 1914. Against 
this, however, we note that the imported pyrites 
rose from 803,149 tons in 1914 to 903,467 tons in 
1915. The reason for this large increase is obvious, 
and we shall refrain from any detailed reference to 
the subject. 

Coming now to lead ore, despite the good price 
ruling for the metal and the anxiety of smelters to 
obtain ore, the output was only 20,744 tons, against 
26,013 tons in 1914. Cumberland and Flintshire show 
the biggest decreases, though a reduction in the 
returns is widespread. It may be noted as a coinci- 
dence that the outputs from Wales and Scotland are 
identical, viz., 5078 tons. The general question as 
to whether our lead deposits are being adequately 
exploited has been debated, and we understand that 
the Chief Inspector of Mines inclines to the opinion 
that the abandoned Alston Moor district of Cumber- 
land would repay exploitation on a large scale. We 
may mention in this connection that developments 
are going ahead in two of our lead mining districts 
which should have the effect of greatly increasing our 
output of lead ore. The first scheme is concerned 
with unwatering the old mines on Halkyn Mountain, 
in Flintshire, and also with enabling the existing 
mines to be worked to a greater depth. It has been 
found that the lead-bearing measures go to a much 
greater depth than was supposed when the Halkyn 
District Mines Drainage Company got its Act of 
Parliament in 1875 for the construction of a tunnel 
from Flint to Llyn-y-pandy, and a new Act was 
passed in 1913 for a new tunnel at a greater depth. 
This work is now proceeding, as is also the new tunnel 
being driven by the Holywell-Halkyn Mining and 
Tunnel Company from Bagillt to Caeau. At the 
latter place a tunnel is being driven, by which the 
two schemes will be connected. This tunnel is 8ft. 
square, and is being drilled by Ingersoll-Rand tele- 
seopic drills and an Ingersoll-Lyner water spray 
drill, better known in South Africa than in Britain. 
In fact, we believe that this is the only place in 
Great Britain where it is in use. The Caeau shaft 
is 681ft. deep, the upper part being an old lead 
mine shaft, to which a rise was made from the tunnel] 
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level. The second scheme we wish to mention is 
the Shropshire Mines, Limited, started by Sir John 
Ramsden, Bart., in the Shelve district. A number 
of lead and barytes mines and mills have been taken 
over, including the Pontisbury and Roman Gravels, 
and a new drainage tunnel is being driven 100 yards 
below the present Boat level. The Bog Mine is also 
included, so that zinc ore will also be produced. The 
scheme is of national importance, as well as of great 
local interest, and it will largely augment the output 
of our purest barytes, as well as of lead ore, from 
drowned-out areas. 

Leaving lead, we pass on for a moment to strontium 
sulphate or celestine, a mineral which is dug out of 
shallow pits in the red marl of parts of Somersetshire 
and Gloucestershire. The bare announcement that 
in 1915 the output was 640 tons, against 13,157 tons 
in 1914, might lead the uninitiated to suppose that 
the supply of mineral had failed. ‘The fact is, how- 
ever, that the market has failed. Prior to the war 
practically all the output went to Germany, to be 
worked up into various strontium salts, and as there 
seems no desire to start this industry at home the 
mining has languished. 

The output of dressed tin ore was 8144 tons, 
against 8085 tons in 1914, the respective values being 
£668,609 and £661,865. The demand for timgsten 
has naturally stimulated the production, the output 
being 331 tons of wolfram against 205 tons in 1914. 
It is interesting to note that 13 tons of dressed ore 
came from mines reopened in Cumberland. Cornwall 
is, of course, the main producer, and with the reopen- 
ing of the Clitters and other properties under the 
new scheme of the Duchy of Cornwall the output 
should be materially augmented. 

Coming now finally to zine, we see that the amount 
of concentrates produced was only 12,057 tons, 
against 15,419 tonsin 1914. The value of these con- 
centrates at the mines is given as £70,383, as against 
£56,652 for the higher quantity of 1914. A footnote 
states that the value of the spelter obtainable would 
be, in 1915, £273,135, against £121,585 for the 1914 
output. These figures bear eloquent testimony to 
the mine owners’ plaint that, when the price of spelter 
rises, the bulk of the enhanced price goes into the 
pockets of the smelter, and not of the mine owner. It 
is this condition of affairs which has militated against 
the expansion of the British zinc mining industry, 
and as,even at the price of £50 per ton for spelter, 
zinc mining does not pay unless it is combined with 
lead mining, there need be no surprise at the lack 
of new development. These remarks do not apply 
to the Cumberland and Northumberland mines 
worked by the Vieille Montaigne Company, because 
the company always sent its output to be smelted at 
its own works in Belgium and Germany, until the 
war broke out. Referring to the statistics for 
1915, and ignoring quite recent developments, we note 
a drop in the Vieille Montaigne output from 9983 tons 
to 7399 tons, while the output of the Queensberry Mine, 
Dumfriesshire, rose from 1057 tons to 1258 tons, and 
the Flintshire mines from 846 tons to 1087 tons. As 
we have said, the figures for individual mines are 
not given in this abridged report, but we 
believe it is a fact that 927 tons of the Flint- 
shire output came from the Halkyn Mine. This 
increased output of zinc, from what has always been 
known as a lead mine, is due to the fact that the 
new Pantygof lode in the chert, which at first yielded 
lead ore, is now giving nothing but blende, and 
practically all rosin blende of great purity, the con- 
centrates assaying 62 per cent. A glance at the 
figures given in the statistics—no assays being given 

-shows remarkable difference between the value per 
ton of the output from the various mines. Thus the 
value at the mine of the Isle of Man output of 1401 
tons, containing 535 tons zinc, is given as £12,595, 
while the Flintshire output of 1087 tons, yielding 
only 468 tons zinc, is £18,283. A decidedly low 
figure is also given for the Vieille Montaigne output. 
The explanation obviously lies in the difference of 
assay in the various concentrates, and the penalties 
imposed by the smelters on impurities. As far as 
they are concerned, the British zinc mine owners 
have nothing to gain from the scheme for smelting 
Australian zinc concentrates in England, unless the 
price of the spelter to be produced is fixed at a higher 
figure than the £23 per ton minimum which has been 
talked about. With this remark on a somewhat 
controversial topic, the last word on which has not 
yet been said, we bring our review to a close. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. XI.* 
CHEMICAL PRODUCTS. 

In the earlier articles of this series we dealt with 
heavy chemicals and alkalies, and we will proceed 
now to consider the production of other chemical 
substances of value in industry, or useful for 
domestic, medicinal, scientific, or other purposes. 
The importance of this branch is so wide and 
fundamental that it is not too much to say that 
industry as a whole is largely dependent on an 
adequate supply of chemical products. The field 
is so great that we cannot attempt to indicate all 
or nearly all the substances coming under this head, 
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but we will choose a few examples of different types, 
all rendered available by scientific methods. 

Acids.—Certain acids, such as tartaric, citric, 
lactic, oxalic, formic, salicylic, benzoic, acetic, 
hydrofluoric, boric, and arsenic acids are not prepared 
on a scale comparable with that of sulphuric, hydro- 
chloric, and nitric, but their value in technical 
operations and for other purposes warrants their 
industrial production in a condition more or less 
pure, according to circumstances. Tartaric and 
citric acids, from vegetable sources, and lactic acid 
of animal origin, are used in calico printing. The 
first is an ingredient of baking powders and effer- 
vescing medicines, such as seidlitz powders, and 
the second is used in the production of summer 
beverages. Ovxalic acid, which is prepared by heating 
sawdust with a mixture of caustic potash and soda 
in the presence of air, is also used in calico printing, 
and its acid salts are valuable as detergents, under 
the name of salts of sorrel or salts of lemon. Formic 
acid is useful in dyeing and tanning, and it is interest- 
ing to note that it was formerly obtained by distilling 
red ants, but is now made by heating caustic soda 
with carbon monoxide under pressure. Salicylic 
acid, which is prepared from phenol, is used in the 
production of various drugs, of which aspirin is an 
example, and is employed as an antiseptic. Benzoic 
acid, from toluene, finds application in the manu- 
facture of dyes and as a preservative ; acetic acid 
in bleaching, dyeing, and calico printing, and in 
the manufacture of artificial vinegar. Hydrofluoric 
acid, which is obtained by the action of sulphuric 
acid on fluorspar, comes on the market as an aqueous 
solution in gutta-percha bottles, and is used for 
etching glass as well as for antiseptic purposes. 
Boric acid, from mineral sources, is valuable as a 
constituent of various kinds of glass, and is used as 
an antiseptic and a food preservative. Arsenic 
acid is employed in dyeing and in the preparation 
of certain aniline colours. 

Bases.—Among the common bases we have caustic 
potash, caustic soda—with which we have already 
dealt—strontium hydroxide, and magnesia,—alkaline 
metallic oxides capable of neutralising acids with the 
production, by double decomposition, of salts and 
water, the metals replacing the hydrogen in the 
acids. Caustic potash is prepared either by electro- 
lysis of the chloride or by the action of lime on a 
solution of potassium carbonate, that salt being 
obtained from the chloride by a modification of the 
Leblanc process or by a method identical in principle 
with the ammonia-soda process, in which trimethyl- 
amine—-of which something will be said later— 
takes the place of ammonia. For some purposes 
the cheaper base, caustic soda, is equal in efficiency 
to the more expensive but more powerful potash ; 
but for others the latter is more economical—for 
instance, in the production of oxalic acid from saw- 
dust on the large scale. When caustic soda alone 
is used, the yield of acid is not more than a third of 
that obtained by the use of caustic potash or of a 
mixture of potash and soda. On the other hand, 
in the analysis of flue gases, a valuable check on 
fuel economy, a soda solution of pyrogallic acid is 
a very much more rapid and efficient absorbing 
reagent for oxygen than a potash solution of the 
same. Caustic potash decomposes most metallic 
salts, and at a high temperature acts with energy 
on many substances. It is employed in numerous 
industrial operations, and is ordinarily used for the 
manufacture of soft soap, in which it is combined 
with the fatty acids derived from the drying oils, 
such as linseed, whale, and seal oils. 

Strontium Hydroxide, prepared mainly from the 
mineral sulphate, is largely used in the extraction 
of the uncrystallisable sugar from molasses. The 
native carbonate requires a higher temperature for 
calcination to oxide than does calcium carbonate to 
lime. However, in certain sugar works, where fuel, 
including exhausted cane, is cheap, this process is 
used for the production of the material. 

The use of Magnesia in the ammonia-soda process, 
and also as a refractory material, has already been 
mentioned. Considerable quantities are consumed 
in medicine as an anti-acid. 

Salis.—The salts of technical importance are very 
numerous. Those of sodium, on account of their 
cheapness, easy solubility in water, and comparative 
harmlessness, are in constant use in many in- 
dustries, and are often interchangeable with 
potassium salts; but in some cases the special 
properties of the latter yield better products for 
manufacturing purposes. Potassium permanga- 
nate and chlorate can be crystallised better 
than the corresponding sodium salts, and are 
therefore obtainable in a higher state of purity. 
Potassium nitrate is used in the manufacture of 
ordinary gunpowder, whereas the use of sodium 
nitrate would be impracticable on account of its 
ready absorption of atmospheric moisture. Potassium 
sulphate, a constituent of ordinary alum, occurs as 
the mineral kainite, and is valuable as a fertiliser. 
Potassium ferrocyanide and bichromate are ingredients 
in the production of certain pigments, and the latter 
finds employment in tanning and photography, as 
well as in the cells of bichromate electric batteries. 
Both these salts are now largely replaced by the 
cheaper sodium compounds, owing to the stoppage 
of supplies from Germany. A mixture of sodium 
and potassium cyanides obtained by heating potassium 





ferrocyanide with metallic sodium is used in the 
MacArthur-Forrest gold extraction process. Sodium 
nitrite and hypochlorite are largely used in the pro- 
duction of dyestuffs, and, indeed, the fact that the 
former was hitherto obtained almost exclusively 
from Germany formed no small obstacle to the 
manufacture of certain important dyes in this country. 
Sodium thiosulphate—hypo—is used in bleaching 
as an antichlor and in photography as a solvent for 
silver halides. Sodium silicate—water glass—is used 
for preserving eggs and also for protecting carbonate 
stone buildings from the action of weathering. 

Ammonium sulphate we have already mentioned 
as an artificial manure. The chloride is used in 
soldering, and its solution forms the electrolyte in 
Leclanché cells. The nitrate is the source of “ laugh- 
ing gas,’’ and the commercial carbonate is commonly 
the principal constituent of ‘‘ smelling salts.” 

Mention must also be made of certain peroxy 
compounds, some of which have attained considerable 
technical importance in comparatively recent times. 
Sodium peroxide is obtained by the action of hot air on 
sodium contained in aluminium trays. The per- 
carbonates and persulphates of sodium, potassium, 
and ammonium are prepared by methods of electro- 
lysis. Barium peroxide is made by heating the 
oxide to a dull redness in dry air, free from carbon- 
dioxide, and is used in the manufacture of hydrogen 
peroxide, which, as are other peroxy compounds, is 
largely applied as a bleaching agent for cellulose 
materials. 

The salts of barium and strontium are very useful 
in pyrotechny, the former for producing green and 
the latter red light. Magnesium sulphate is Epsom 
salts. Mercury salts, including calomel, are also em- 
ployed in medicine, and mercuric chloride or corrosive 
sublimate is an excellent antiseptic, and the fulminate 
is a useful explosive. Zine chloride is used for the 
destruction of insects and parasites, and other zine 
compounds are of medicinal value. Gold, silver, 
and platinum salts are extensively used in photo- 
graphy, and copper, tin, and antimony salts in 
dyeing and calico printing. Copper salts are also 
important in the Deacon chlorine process, in electro- 
typing, in the manufacture of pigments, and the 
protection of wheat from smut. Lead carbonate, 
or white lead, is used in large quantities in paint 
manufacture, and the azide is an explosive body, 
which may be employed in percussion caps. 
and iron salts find good use in medicine, the sulphate * 
of iron being also useful in gold extraction. 

Solvents.—Water, the commonest and most useful 
solvent, cannot be discussed here for the obvious 
reason that under ordinary conditions it is not a 
chemical product from our point of view. Water 
purified by distillation, however, is a commercial 
article, and might perhaps be included. Among 
inorganic solvents, mention must be made of ammo 
niacal copper solution for cellulose, and sulphur 
chloride, which is prepared by the direct union of 
the elements, and is a valuable solvent for sulphur, 
being largely employed in vulcanising rubber. The 
common acids, such as nitric, sulphuric, and hydro- 
chloric, are excellent solvents for metals and oxides, 
but the solutions so obtained are not simple, the 
original metal or oxide not being recoverable by 
merely evaporating the solvent. 

Alcohol, or spirits of wine, prepared by the rectifica- 
tion of fermented liquor, is a valuable solvent in 
many ways, such as, for instance, the purification of 
certain organic products by crystallisation from alco- 
holic solution. In manufacturing processes, sub- 
stances, such as fatty oils, rubber, and sulphur, which 
are insoluble in water, are frequently required in the 
form of a solution, and it rests with the chemist to 
discover the best solvents for such substances and 
the methods of preparing and applying them. 

Carbon disulphide, a volatile, poisonous, highly 
refracting liquid, heavier than water, was discovered 
in 1796 by Lampadius, who obtained it by distilling 
iron pyrites with carbon. As ordinarily met with 
it has a most obnoxious smell, but when pure the 
odour is ethereal and not unpleasant. It occurs 
in the products of the destructive distillation of coal, 
but is manufactured mainly by the direct union of 
charcoal or coke with sulphur in retorts or in the 
electric furnace. Its uses are many; it dissolves 
sulphur, gums, rubber, phosphorus, resins, essential 
oils, iodine, and alkaloids. It is used sometimes for 
the extraction of fatty oils remaining in the residue 
after crushing seeds, being subsequently removed by 
distillation and used again. A solution of sulphur 
in carbon disulphide is used for the vulcanisa- 
tion of rubber. Its poisonous action has been 
utilised for destroying blight in grain without ill 
effects—except to the blight; and potassium thio- 
carbonate—a compound of carbon bisulphide and 
potassium sulphide—is destructive to insects which 
infest vines. On account of its high index of refrac- 
tion, hollow glass prisms filled with carbon disulphide 
are employed in spectroscopy. A solution of iodine 
in carbon disulphide is of use in certain physical 
experiments, for the reason that such a solution is 
opaque to rays of light, while it transmits heat rays 
freely. Lastly, we may mention that from carbon 
disulphide and chlorine is obtained carbon tetra- 
chloride, a solvent for fats, which is also employed 
in the production of certain dyes, and being non 
inflammable, serves a useful purpose in fire-extinguish- 
ing apparatus. 
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Among the organic solvents are several that are also 
anesthetics. Chloroform was discovered simultane- 
ously by Guthrie, an American, and Souberain, a 
Frenchman, in 1831, and was first employed as an anz- 
sthetic by Lawrence in London, and Simpson in Edin- 
burgh, in 1847. Itis prepared on the large scale by the 
action of chloride of lime on alcohol or acetone, the 
product being a valuable solvent for fatty oils, india- 
rubber, alkaloids, resins, and other substances. 
Prepared by the above process, however, it contains 
highly poisonous impurities, which are gravely 
detrimental to its use as an anesthetic, for which 
purpose it is obtained by distilling chloral—resulting 
from the action of chlorine on aleohol—or its hydrate 
with caustic soda, the final product being sufficiently 
pure. 

Ether, another solvent, also an anesthetic, was 
known in the sixteenth century, and described by 
Valerius Cordus, a German physician. It was 
prepared by the action of sulphuric acid on alcohol, 
and in the early part of the eighteenth century was 
employed as a mixture with alcohol, under the 
name of Hoffmann’s Anodyne, to allay pain. Its 
use as an anesthetic was discovered by Charles 
Jackson, of Boston, in 1842. The most economical 
method of manufacture is the continuous process, 
devised by Boullay. 

Acetone, a valuable solvent for oils, and employed 
largely in the manufacture of explosives, is found 
in the free state in the products of the destructive 
distillation of wood, and is obtained by the dry 
distillation of acetate of lime, which substance is 
also produced from pyroligneous acid. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. III.* 

THE next paper was that by Mr. J. J. King-Salter, 
“Some Experiments on the Influence of Running 
Balance on the Vibration of Ships.” 

Mr. Sydney Barnaby considered the}Jpaper an 
exceedingly creditable piece of work on the part of the 
author, who was now in charge of a Colonial dockyard. 
While it was the business of the naval architect to 
design propellers, it was usually left to the engineer 
to make the propeller, but Mr. King-Salter, having 
arrived at the conclusion that propellers were not 
being made properly, had devised an apparatus for 
balancing them dynamically, and another for testing 
purposes on the ship. It would scarcely have been 
expected that propellers manufactured by thé best 
makers would require the additional treatment which 
the author had shown to be necessary. If propeller 
makers could see their way to machine the backs of the 
blades as well as the front then perfection would be 
really attained. 

Sir George Greenhill pointed out that dynamical 
balance was secured in the first place by making the 
axis of rotation the principal axis, and so long as the 
axis preserved a fixed direction that one condition 
was sufficient to prevent vibration arising from any 
centrifugal action. When, however, the axis changed 
in direction, as it would change in the case of a screw 
steamer, by a change of course or pitching motion, 
the additional condition was required that the axis 
should be one of kinetic symmetry. In flying 
machines, which were usually fitted with two-bladed 
propellers, the effect was very remarkable as the 
machine changed direction. To secure perfect 
dynamical balance three blades at least were required. 
He had discussed the subject at some length in a 
report on the gyroscopic theory prepared for the 
Aeronautical Committee. 

Professor W. E. Dalby said that the question of 
balancing was brought prominently before the Insti- 
tution about ten years ago, when it was hoped that a 
method had been evolved to limit to a minimum 
vibration in torpedo boats. Statical balance was well 
understood at the time, but the balancing of a couple 
was a more difficult problem. What happened in 
connection with the balancing of engines in the 
United States navy would probably be within the 
memory of many. The controversy, which passed 
through various stages, led up to the point that the 
unbalanced effect might be traced, not to the engines 
but to the propellers. Indeed, the balancing of the 
engines, while the propellers were unbalanced, only 
accentuated vibration. The balancing of locomotives 
had attracted much attention in the past, and all who 
had high speed machinery at work ought to give 
consideration to this very important point. He had 
experience recently of a grinding machine which, 
owing to being out of balance, set up vibration to an 
extent which interfered with the accuracy of the work. 

Mr. T. Bell said that, even in ships, the engines of 
which had been balanced on the Yarrow-Schlick- 
Tweedy system, considerable trouble had been 
experienced from hull vibration. The Duke of 
Connaught, a vessel built for cross-Channel service, 
was @ case in point, and part of the success achieved 
in reducing vibration in that ship was due to bringing 
the tip of the propeller away from the skin of the ship. 
In one of the first turbine steamers built at the yard 
of his company they succeeded, by giving attention to 
the propeller factor, in practically eliminating vibra- 
tion, but the method adopted resulted in a lower 
speed on trial—the drop was from 17 to 16.5 knots— 
and as there was no margin the owners of the vessel, 
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in order to keep time, went back to conditions which 
gave the speed at the expense of vibration. The 
subject raised in the paper was one which still required 
a great deal of investigation. 

Mr. Jackson recalled the ‘‘'Tribal”’ class of destroyers, 
in which the propellers ran at very high speed. For 
those ships the propellers were very carefully 
machined, and great care was taken to eliminate any 
variation in the thickness of the blade. His own 
view was that the trouble in balancing arose rather 
from variation of composition of material than from 
variation in dimensions. In any case, looking at the 
matter from the point of view of the author, it was 
extremely difficult to know where to take off material. 
He might point out that, in making rotors for the 
gyroscopic compass, it was necessary to balance 
dynamically and not statically. 

Mr. A. T. Quelch said he would like to represent the 
manufacturers’ side of the question. He had during 
the past nine years balanced hundreds of propellers, 
and it was not quite the simple matter to balance 
them even statically which many people believed. 
Did naval architects deem an alteration of pitch by 
cutting away material on the back of more importance 
than want of dynamical balance ? In the case of the 
Swift, on which wide-bladed propellers of very thin 
section were fitted, there was considerable difficulty 
in obtaining a statical balance, and he was afraid that, 
in many instances, by the time a dynamical balance 
was obtained in the way described by the author, the 
ship for which the propellers were intended would be 
out of date. That was the inference he derived from 
his practical experience. 

Mr. Herbert Peters reminded the meeting that 
manufacturers had given consideration to dynamical 
balancing. As far as he could judge it would in any 
case be a very long and costly business, and manu- 
facturers would be very glad to receive information 
on the subject from those who had actual experience 
of the operation. Mr. King-Salter was certainly not 
the first person to balance propellers dynamically ; 
he had the impression that this was done in the case 
of the Lusitania, and certainly it was a subject on 
which Messrs. Burmeister and Wain could give informa- 
tion to the Institution. It was also a question 
whether dynamical balancing should be carried out 
by the manufacturer or at the shipyard. He thought 
it should be done at the shipyard, as it was necessary 
to obtain accurate dynamical balance that the pro- 
peller should be fitted to the shaft on which it was 
goingtowork. It would bea difficult job to machine 
the back of the propeller, and it would be necessary 
to devise a machine to do the work satisfactorily. 

The Secretary then presented and read in abstract 
a paper by Mr. J. H. Macalpine, on the ‘‘ Marine 
Application of Floating Gears of the Floating Frame 
Type.” 

(* a written communication, the author said that 
the fist American oil tank steamers referred to had 
been completed. As one ship had been chartered by 
the British Government, they had only been tested 
by runs over the measured mile, but it was stated 
that both on trial and subsequently the machinery 
installation had proved quite satisfactory, and that 
the manceuvring powers of the ship had been all that 
was expected. The guaranteed speed had been 
exceeded by half a knot. 

Mr. R. J. Butler said that while the gears had given 
very good service, it would be of interest to know 
if experience was available of prolonged running at 
the power constants of 3.5 to 4 mentioned in the 
paper. The Neptune would only be running for 
short periods at a figure which was a high overload. 
It was certainly significant that in the designs 
described the power constants were only 2.81, with 
an overload figure of 3.3 in the first case, and 3.113 
in the second example. On the other hand, the rigid 
type was now well proved, having been in successful 
operation over a long period, and it had been shown 
that with ordinary care in machining excessive 
wear of teeth or pinion did not take place. An 
examination recently made of a gearing which had 
been running for a long period showed that tooth 
pressure was equally distributed over the faces, and 
there was a general impression in England that the 
additional complications of the floating frame and 
dynamometer were not fully compensated by the 
advantages claimed, if, indeed, these advantages could 
be regarded as outside the region of controversy. 

Mr. H. H. Thorne, who said that his firm had cut 
the first gears for Sir Charles Parsons, and had been 
closely associated with the development of this type 
of transmission, pointed out that the effects of minute 
errors of alignment were not in practice nearly as 
serious as the author supposed. The necessary 
adjustment was well within the possibilities of the 
variation of the oil film of the bearings, particularly 
if the clearances were made ample, and the oil 
pressure maintained at from 10 lb. to 15 lb. Reference 
was made in the paper to the fact that the floating 
frame corrects from one-half to two-thirds of the 
effect of the torsional yield of the pinion, and in that 
connection it would be of interest to refer to a driving 
method with which his firm was associated, which 
claimed to reduce the torsional yield to one-third of 
that in a solid pinion. He could not agree that the 
performance of gearing should be judged by the power 
constant it would safely bear, nor that arise of power 
constant necessarily reduced the weight per horse- 
power. Comparing the figures in the paper for the 





oil tank ship gear for 2900 horse-power with gears of 
approximately the same power now under con- 
struction in the works of his firm, he would point out 
that while the power constants were 1.16 and 1.04 
against Mr. Macalpine’s 2.81, the weight of the latter 
gearing was 14 per cent. more and the superficial area 
occupied 25 per cent. more. 

Sir William Smith, while not able to say whether 
the rigid or floating frame bearing was to be preferred, 
said it would seem that the rigid gear demanded of the 
manufacturer a higher standard of workmanship than 
its rival. The question was, however, one which it 
must be left to engineers to settle. 

Mr. Sydney Barnaby said that the paper referred 
to the fitting with the floating frame gearing of a 
90,000 horse-power United States scout cruiser. No 
mention was made of the number of shafts, but 
assuming it to be four, he would point out that in 
England ships of about the same power were building 
in which the power would be transmitted through a 
single set of gearing. 

A paper “‘ On Launching,’ by Mr. P. A. Hillhouse 
and Mr. W. H. Riddlesworth, was then read by the 
first-named author. 

Sir William Smith regarded the paper as one of the 
best produced on the subject for several years. The 
historical aspect of the subject had been well treated. 
His own recollections went back to the Independencia, 
which tipped by the stern and went down into the 
mud when being launched on the Thames. That 
incident led to an investigation at the Admiralty, to 
prevent a recurrence of such a launch accident. In 
the case of a vessel launched at Fairfield, the 
Admiralty wanted the ways lengthened 50ft. to avoid 
the risk of tipping, but it was only possible to lengthen 
by 25ft., and although the ship got safely off, she 
showed a tendency to dip, and some of her frames 
were crushed. In the case of modern ships of great 
length, an important problem was the length within 
which the ship could be brought up, and this aspect 
of the launching problem had given the Admiralty 
some concern when the contracts for the ships of the 
‘«« Invincible”’ class were being given out. He would ask 
Mr. Hillhouse to strengthen his paper with some data 
on this point. Camber in launching ways fulfilled 
important functions. One effect was that of dipping 
the stern of the vessel moving off the ways deeper in 
the water than would otherwise be the case. He 
would like to express his approval of the method 
described of supporting the fore end of the ship by 
means of poppets. It was a sound engineering job. 

Mr. J. Hamilton, who also recalled the case of the 
Independencia, asked for information as to the time 
when there was a tipping moment. He had been 
concerned in the cases of three vessels, and in those 
instances there was a considerable difference between 
weight and.buoyancy when the vessel was passing 
over the end of the ways. 

Mr. John Smith referred to the effect of camber, 
which he had dealt with in his paper of 1909. Camber 
had a great influence in creating an artificially higher 
tide, which was all important as vessels increased in 
size. He emphasised that point, as the magnitude of 
the effect had only been realised within a com- 
paratively recent period. It was astonishing what 
results were obtained from lft. of camber on a 
600ft. run. 

Mr. Hillhouse briefly replied to the discussion and 
said he would look into the points which had been 
raised. The idea raised by one speaker that there was 
tension between the surfaces of the ways was new to 
him and he would look into it. 

The last paper on the agenda was on the “‘ Bouyancy 
and Stability of Submarines,’ by Professor W. 
Hovgaard. 

This was taken as read. It is reproduced else- 
where in this issue. 

Mr. Cesare Laurenti, in a written contribution, 
said that Professor Hovgaard had brought into 
public discussion a question concerning submarines 
which till now was known only to designers. Every- 
thing relating to submarines had always been kept 
very secret, and that had prevented their rapid 
progress, as every designer and every builder kept 
his data secret. The question of stability during 
the diving period was often discussed between 
constructors and commanders of submarines; but 
the commanders were not very well acquainted with 
certain principles of naval architecture and could not 
always interpret results of calculations. He agreed 
with Professor Hovgaard that the period of submersion 
must be considered as a continuous one, without 
interruption, during which the free surfaces in the 
ballast tanks, when they are on the sides of the ship 
and are divided by a water-tight keelson, must be 
considered separately ; so that the moments of inertia 
must be taken separately about the longitudinal 
neutral axis of this free surface. Care is very neces- 
sary when in the diving condition, as the addition of 
water-ballast reduced the initial metacentric height 
very rapidly ; it reached a minimum value when the 
free-water surface in the ballast tanks reached a 
maximum. Great care should be taken, therefore, 
that a critical condition did not arise. In a well- 
designed submarine it would hardly be possible, 
however, for the metacentric height to pass the 
critical point. The transverse inclinations which could 
be reached during immersion, and which assumed the’ 
maximum values eorresponding to the minimum 
values of the coefficient of resistance, were generally 
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caused by slight want of transverse symmetry of the 
fixed weights. This was important in the latest 
submersibles, where many weights, such as guns, 
ammunition, periscopes, &c., were added after 
completion, in elevated positions, with the result that 
the coefficient of resistance to transverse inclination 
was reduced from that of the original design. 
it was not rare in such cases to have, during 
immersion, inclinations of about ten degrees. The 
diagram for the value of the initial metacentric 
stability during immersion that he had always prepared 
for commanders of submarines was a little different 
from Professor Hovgaard’s diagram, but was easier 
to follow, as it gave, corresponding to each external 
water-line, the external displacement of the ship, 
the weight of water in the main ballast tanks, and the 
segments comprised between the two curves 
representing the metacentric height and the height 
of the centre of gravity from the base-line of the 
vessel, representing directly the initial metacentric 
height (see figure). All constructors of submarines 
would agree with Professor Hovgaard that the main 
water-ballast tanks must be as short as possible, and 


tion was preferably high up in submersibles with 
double hull, but this only on account of stability. 
In the old German submersibles this was the position 
selected. From the naval point of view it was not a 
good arrangement, as the tanks in this position were 
exposed to damage by shells ; they must therefore be 
placed in the highest position possible, but always 
under the water-line. That was what he had done in 
his type of submersible. It would be desirable that 
Professor Hovgaard should complete his interesting 
study by going into the problem of the stability of 
submarines navigating on the surface with water- 
ballast tanks open to the sea, but with air valves 
closed, and the stability of the same, during the period 
of immersion, with compressed air in the tanks when 
the boat being still immersed, the ballast tanks being 
half empty. Another interesting case was that of 
the boat cruising on the surface with Kingston valves 
of the main ballast-tanks open and the exhaust valves 
closed, an arrangement often adopted in submarines 
for reducing the time of immersion. In this case it 
was not clear if it was correct to consider the moment 
of inertia of the free water surfaces of the tanks about 
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concentrated in the middle part of the boat. Never- 
theless, it was often necessary to put a portion of the 
water ballast, sometimes not a negligible amount, 
near the extremities of the ship; in that case these 
ballast tanks must be constructed in such a way that 
they would fill more rapidly than the main ballast 
tanks, so as to avoid longitudinal inclination at the 
last moment of the immersion. 
with Professor Hovgaard that the main ballast tanks 
should not be emptied by compressed air in cases of 
emergency. He had assisted on many occasions 
where this operation had been carried out in 90ft. 
depth of water. Nor did he agree with Professor 
Hovgaard and other constructors of submarines as to 
the usefulness of the ‘‘ emergency tank.” In case 
of emergency, the buoyancy necessary for a sub- 
merged boat must be obtained very rapidly ; and the 
operation of emptying all the ballast with high- 
pressure compressed air was not so rapid as the 
circumstances in many cases required ; in these cases, 
nothing but a convenient weight, rapidly detachable 
from the boat, was efficient. Many drawbacks could 
be urged against the ‘‘ drop-keel,” but giving up the 
use of the drop-keel for the 2 per cent. of displace- 
ment at the surface condition did not seem to be a 
convenient plan. It was renouncing a means of giving 
a submarine the chance of suddenly rising to the 
surface in case of emergency. German submersibles 
had an “emerging” tank, not for emergency, but 
for normally reaching the surface. The principal 
objection to the use of the drop-keel was the 
impossibility of diving again after the keel had been 
dropped, but this objection could be removed if 
arrangements were made for filling a tank of the same 
capacity as the weight of the drop-keel. In many 
cases boats had been saved by the detachment of a 
drop-keel. The actual tendency of the commanders 
of submarines in the present war was to abolish the 
“adjustment tank.’’ In war, immersion was required 
to be made in the minimum time possible, and 
was now reached in less than one minute. The 
actual practice was to make not statical immersions 
but dynamical immersions, that was to say in motion, 
and the captain did not then know the real distri- 
butions of weights in his boat ; in such a case he was 
forced to make, during the immersion, only an 
approximate compensation. During the under-water 
navigation he was able to ascertain, from the angles 
of his horizontal rudders, if his boat was light or 
heavy, and had time to correct the amount of water 
in the compensating tank till the boat could run 
horizontally with the rudders in a horizontal position. 
During the correction of weights the equilibrium of 
the boat was maintained by external forces, created 
by the rudders and the resistance to propulsion. In 
regard to the position of the oil tanks, he completely 
agreed with Professor Hovgaard that the best posi- 


He did not agree | 
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| their neutral axis, as in the case of continuous diving, 
| because the fixed displacement of the boat could force 
| the two free surfaces of the water in the tanks to 
assume the same level. 

Mr. Arthur Cannon said that the paper had cleared 
|} up some important points, particularly as to the 
| correct displacement to be used in assuming the value 
| of submarine stability. The main point to be borne 
in mind was that the total value was always constant 
and equal to the displacement in the light condition. 
There was room for argument, however, as to the 
relative value of the ballast and safety tanks. The 
German method of compensating automatically for 
the oil fuel had much to recommend it, as although the 
weight of water taken in was greater than that of the 
oil used the centre of gravity remained all right. 








AMERICAN RAILWAYS IN WAR TIME. 


ONE of the matters that will require early attention 
at the hands of the United States Government is the 
question of terminal facilities, not only on the sea- 
board, but at junction points inland, for handling 
men and material when they come to take an actual 
part in the great struggle. During the last two years 
our Railways column has several times made mention 
of congestion at the Atlantic ports—particularly 
New York, Philadelphia, and Baltimore—and of 
embargoes being placed on traffic for shipment. 
The extra traffic which has caused such blockages 
was, in the earlier days, due to lack of shipping, and, 
latterly, to the accumulation of material for Europe. 
These are conditions that will be magnified by the 
new course of events, but the fault does not lie at the 
doors of the railway companies. All the companies 
concerned have for some years been anxious to 
improve their facilities, but with the requirements of 
the Federal and State Governments as to the regu- 
lation, or control, of railways, with the repeated 
refusals of the Inter-state Commerce Commission to 
allow advances in railway rates with the constantly 
growing demands of labour for more monéy and 
shorter hours, together with such State laws as that 
requiring a certain number of men to be on each 
train, capitalists did “not look with favour upon 
American railway investments. As the population 
increased, new depéts, new lines, widenings of 
existing lines, more locomotives and cars, &c., were 
required, but they, because railways were in disfavour 
as a speculation, had to wait. Mr. William H. Taft, 
a former President of the United States, speaking at 
Baltimore on Washington’s birthday—-February 
22nd—said : “‘ The inadequacy of our railroad system 
to meet the demands of our rapidly increasing 
population and the volume of transportation that our 











foreign trade demands, and to meet the requirements 
of a state of war which we face, is startling. We have 
had many warnings from railroad men as to what 
would oceur under conditions like the present. Their 
warnings are now being vindicated. The embargoes 
which the railroads have been obliged to impose on 
legitimate shipments are a mathematical demonstra- 
tion on how far short is our arterial system of inter- 
state commerce.” 

In another direction as regards railways, the 
United States Government has been, until lately, 
indifferent. That is in the use of the railway systems 
as a means of national defence. Herein there may 
be, considering its insularity and, generally, want oi 
interest in any other country’s affairs, some excuse. 
But when, in May, 1914—two months before the 
outbreak in Europe—Mexican affairs began to look 
ugly, the United States War Department got into 
touch with the American Railway Association with 
a@ view to a scheme being co-ordinated between the 
military and railways for the emergency transportation 
of large bodies of troops and military supplies. The 
army authorities having been assured of the railways’ 
co-operation, the matter dropped, but was revived in 
October, 1915, when, possibly as a result of the 
European War, more definite action was taken. On 
that occasion, the Secretary for War suggested that 
the American Railway Association should establish 
a@ committee with which the military authorities 
could communicate for {information on railway 
matters. This suggestion was adopted, and the 
committee, consisting of four representatives, met 
the Secretary fof War in December, 1915, and in 
May last conferred with the representative of the 
Quartermaster-General in charge of military trans- 
portation by rail. The results of this meeting were 
seen when, at the end of June, about 150,000 troops 
were sent from various parts to the Texas-Mexico 
border. At the autumn meeting of the American 
Railway Association in the same year, a representative 
from the military authorities attended to express 
gratification at the manner in which the work was 
done. When the relations between the United States 
and the Central European Powers became very 
strained, the Councilgof National Defence was 
strengthened by the addition of Mr. Daniel Welland, 


the president of the Baltimore and Ohio Railway. 


Seventeen companies are now 1epresented upon the 
committee, and they meet the four military com- 
manders—eastern, central, southern, and western—as 
required. There is also a similar committee of 
representatives from the electric street and inter- 
urban railways. The railway committee was told by 
the Secretary Yof War at Washington on March Ist, 
that the transportation problem in war was the most 
important the military will face. Moving of guards- 
men to the Mexican border was a small problem 
compared to what the country would have to face if 
called on to move a force of 500,000 men. - Proceeding 
he said: ‘‘ Our problem there was to get 150,000 
across this country from various states.” “If,” said 
Mr. Baker, “‘ we were suddenly put to the problem of 
moving an army of 500,000 from one coast to another, 
or to assemble so large a body of men as that in any 
relatively small place, the question of capacity of the 
tracks, the capacity of side tracks and terminals, and 
the capacity of cars and the amount of power necessary 
the way in which everything would be assembled and 
the effect on the country of the sudden mobilisation 
of so large a part of the rolling stock facilities of the 
railroads in this unaccustomed use—the jamming that 
would occur—are all problems of high strategy in an 
art of which you gentlemen are masters, and of which 
we know only as observers or users of these facilities. 
I have a feeling that in some parts of the country very 
much enlarged terminal facilities ought to be carried 
out, larger than the present commercial and industrial 
needs, with an eye to their future use in an emergency. 
It is possible that a large store of reserve material 
should be accumulated with a view of its being 
available for instant use in time of emergency.” 

It will thus be seen that even before matters got to 
their recent critical stage the relations between the 
railways and the military authorities had been placed 
on a good working basis. 

One other matter should be mentioned. In his 
message to Congress on December 5th last, President 
Wilson recommended ‘“‘ the lodgment in the Executive 
of the power, in case of military necessity, to take 
control of such portions and such rolling stock of the 
railways of the country as may be required for 
military use, and to operate them for military 
purposes, with authority to draft into the military 
service of the United States such train crews and 
administrative officials as circumstances require for 
their safe and efficient use.” It is possible that at 
that time the President had in view only the possibility 
of trouble with the railway trainmen, as this recom- 
mendation appeared in that part of the message that 
referred to that subject. However, when the Bill 
appeared on February 5th, it referred to the event of 
actual or threatened war, insurrection or invasion, or 
any other emergency requiring the transportation of 
troops, military equipment and supplies. It applied 
not only to railways, but also to telegraph and 
telephone lines, and provided for the requisite staff 
to be taken over and for payment at such rates as 
they were theretofore accustomed to receive. for 
similar service. Compensation for the use of the 
railways, rolling stock, &c., was to be assessed and 
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determined by the Inter-state Commerce Commission. 
So far as we have seen, the Bill had not passed when 
Congress rose on March 3rd, but no doubt it will now 


svon become law. 








THE WATFORD NEW ELECTRIC TRAIN 
SERVICE. 

AFTER many delays, for which, in these days, no 
apology is necessary, the new electric service between 
the ** Bakerloo ” line of the London Electric Railways 
and the London and North-Western station at 
Watford Junction is being brought into use on 
Monday next, the 16th inst. 

The new service is part of the scheme outlined in 
THE ENGINEER of June 14th, 1912, which embraces 
the electrification of the railway between Broad- 
street terminus and Richmond and Kew Bridge vid 
Willesden High Level, between Willesden and the 
junction with the Metropolitan District Railway 
near Earl's Court, between Euston and Willesden 
Low Level—including two additional lines from 
Chalk Farm Willesden—and between Kentish 
Town Junction and Chalk Farm. Of the other parts 
of the scheme it may be said that the two first-named 
above have been opened for some time. 

For the new Watford service the two additional 
lines from Chalk Farm to Willesden—which are still 
uncompleted as between Chalk Farm and Queen’s 
Park—-were carried forward to Bushey, and thence 
over a new viaduct and a short connecting line to 
the Rickmansworth-Watford branch, which was 
doubled, and a new station built at Watford High- 
street. East of Willesden the two additional lines 
were constructed to Queen’s Park station and con- 
nected up to the Paddington-Queen’s Park extension 
of the London Electric Railways. The widening 
between Willesden and Bushey and the new lines 
and widening thence to Watford Junction station 
were opened as far as Harrow in 1912, and from 
Harrow to Watford in 1913. These have hitherto 
been served by the steam-worked trains of the 
London and North-Western Company. The lines 
hetween Queen’s Park and Willesden were brought 
into use in 1915, and have been worked by the 

Bakerloo ’’ trains of the London Eleetric Railways. 

The new service to be brought into use on Monday 
next is virtually an extension of the “ Bakerloo” 
Elephant and Castle-Willesden service, which will 
run as between Queen’s Park and Willesden over 
the additional lines of the London and North- 
Western Company, which provided them and has 
equipped them for electric traction in anticipation 
of its electrical services to Watford from 
Euston and Broad-strect, as well as for the ‘‘ Bakerloo”’ 


to 


own 


ELECTRIC TRAIN 


SERVICE 
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extended services. The residents in the northern 
suburbs served by stations between Watford and 
Willesden will thus have given them additional 
facilities, whereby they can quickly gain access to 
the central, west end, and south-eastern districts of 
London, besides the convenience of direct rail com- 
munication with Paddington, Marylebone. Charing 
Cross, and Waterloo. The journey over the whole 
distance between Elephant and Castle and Watford 
will take about an hour, and there will be four trains 
an hour from 5 a.m. to about midnight. The steam 
trains between Euston and Watford and Broad-street 
and Watford will continue to be run during the 
busy morning and evening hours. During the rest 
of the day passengers to and from Euston and 
Broad-street will change into the “‘ Bakerloo ’’ Watford 
trains at Willesden. 

The electric trains will each be made up of five 
cars—two motor cars and three trailers. The latter 
are the standard stock of the London Electric Rail- 
ways, whilst the motor cars were designed for the 
Wood Lane—Ealing extension of the Central London 
Railway, the opening of which has had to be post- 
poned for the time being. 

As the system on the Central London employs an 
earth return, while the London Electric Railway 
system employs an insulated return, it has been 
necessary to modify the equipment of the motor 
cars accordingly. For this purpose two additional 
sets of shoe gear have been fitted on the motor trucks, 
one on either side. On the trailer truck of the 
motor car there was insufficient clearance below the 
sole-bar of the body to fit positive shoes, so that 
these have had to be arranged on the truck of the 
adjacent trailer car and connection made to the 
motor car by means of jumpers. Other points in 
the conversion from earth to insulated return were 
the provision of negative switches and fuses to the 
main circuit and each of the auxiliary circuits. In 
doing this care was taken to reproduce the standard | 
arrangement of London Electric Railway wiring, 
so that electrically the difference between the two 
types of stock should be confined to the control 
equipment. 

The control equipment, supplied by the British | 
Thomson-Houston Company, is of the relay automatic 
type. The normal method of operation with this 
system is to place the controller at once to the full 
‘on ”’ position when starting a train. The contactors 
are then picked up in their correct sequence by the 
current limit relay, which operates as soon as the 
motor current has dropped to a predetermined 
value. The relay consists of one main and two 
shunt coils. The former carries current equal to that | 
of one motor only. The actuating coils of the con- 
tactors are energised through one or other of the two 


|, when 


lis fitted with two General Electric 


OF TRAILER COACH SHOWING RAMP 


shunt. coils in such a manner that, if one is energised 
through one shunt coil, the next one to close will be 
energised in series with the other shunt coil. The 
two relay shunt coils act on two plungers controlled 
by gravity. Each plunger, when in its lower position, 
closes a disc switch in series with the other shunt coil ; 
but when raised—owing to its coil being energised- 
opens this switch. Thus, when one of the plungers 
is raised the shunt coil, acting on the other, cannot 
be energised because of the break in the circuit pro- 
duced by the above-mentioned switch ; but although 
it is the control current that raises the plunger, so 
as to produce this break, it is the current passing 
through the main coil which maintains the break, 
and the plunger is not released until this current has 
dropped to the predetermined value. Then the 
plunger falls and closes the switch, which completes 
the circuit for the next contactor coil to be energised. 
The principle underlying the method of control 
adopted in connection with the current limit relay 
is that after a contactor has been picked up, as 
described above, its coil is immediately transferred 
by means of interlocks—to another wire. There 
are thus essentially two operating wires, the picking 
up wire and the retaining wire—although other 
wires are introduced for forward and reverse, circuit 
breaker setting, &c. &c. As there are no main bus 
lines down the train a potential relay is fitted on each 
motor car, which drops all contactors on that car 
the shoes lose current. This is necessary, 
because when no current passes through the main 
coil of the current limit relay it ceases to exercise its 
control over the rate of picking up of contactors. 
The controller has four forward points and two 
reverse—series only—of which Nos. 2 and 4 are 
running points, where all resistance is cut out. A 
useful provision in the control is that, if in the course 


| of the automatic notching up, the controller handle 


is brought back to the first or third notch, as the case 
may be, the automatic closing of contactors is stopped, 
but those already closed are kept up. 

The working of the safety button on the controller 
handle differs from the London Electric Railways’ 


| standard in that the safety button can be released 


except when the haridle is at the “‘ off” position. If, 
however, the handle itself be let go, it flies back to 
‘‘ off” position, when current is instantly cut off 
and the brakes applied throughout the train. Another 


| safety device, which is now part of the London 


Electric Railways’ standard equipment, is the control 
circuit governor. By interrupting the control circuits 
it prevents the train being driven forwards unless 
the train pipe of the Westinghouse brake is charged 
with air and the trip-cock is cut in. Each motor car 
212 motors of 
240 horse-power, geared for a free running speed of 
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35-40 miles per hour. The brake equipment is | tion, in addition to the ordinary drop lights, an air 
Westinghouse, with improved triple valves on the | duct, with perforations, runs the whole length of 
motor cars and quick-acting triple valves on the 
trailers. The brake blocks are of unchilled cast iron. 


The air compressor is of the British Thomson-Houston 


C.P. 28a type. 


All cars are fitted with emergency electric lights, 
supplied from accumulators carried on the motor 


| the car, and is open to the air at the ends. 


| with helical bolster springs. The framing is built 
| up of mild steel rolled sections. The trailer trucks 
| are built up of pressed steel sections, and are fitted 
with laminated side bearing springs. The motor 








| The motor trucks are of the equaliser bar type, 


| GOVERNMENT ORDER CONCERNING LEAD. 


THE Minister of Munitions, in exercise of the powers 
conferred upon him by the Defences of the Realm (Consoli- 
dation) Act, 1914, the Defence of the Realm (Amendment) 
No. 2 Act, 1915, the Defence of the Realm Regulations, 
the Munitions of War Acts, 1915 and 1916, and all other 
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ear, and arranged to switch on automatically in 
the event of the main supply of current failing at any 
time. It will be seen that the motor cars are provided 
with a covered vestibule at the trailing end, and that 
middle doors have been fitted. The latter are 
controlled by the gateman. This is the first tube 
stock to be run in passenger service on a main line, and 
provision has had to be made to enable passengers 
to get on or off at the stations on the London and 
North-Western line, which have platforms of the 
standard main line height. This has been done on 
the trailer cars by superimposing a raised platform 
on the existing gangways of these cars. It has been 
possible to do this without encroaching on available 
headroom owing to the open character of these 


angways. The closed vestibule has prevented any | 
4 I } 


similar provision being made on the motor cars. 
The cars are constructed of steel, with some wood 
interior finish. The number of seats in the motor 


ears is 32 and in the trailer cars 52. The seats of | 
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cars were built by the Brush Company at Lough- 
borough. Their leading dimensions are as follows : 


ft. in. 
PAMOPONMEN ncaa sk ) a 
Width over body ai" hii -eeecy eel on Yo 
Total height from rail... .. .. .. .. .. 9 34 
Centres of bogies Se aa eae 
Diameter of bogie wheels .. .. .. .. .. 3 O 
Wheel base of motor bogie.. .. .. .. .. 6 8 
Diameter of trailing wheels 2 6 
Wheel base of trailer bogie 5 0 


| ‘The motor cars each weigh, completely equipped, 
21 tons 2 ewt. 2 qrs. at the motor end and 9 tons 2 ewt. 
2 qrs. at the trailer end ; total weight, 30 tons 5 ewt. 
The total weight of a five-car train unloaded is 
| 110 tons. 

When running on the London and North-Western 
system, power is obtained at 500 volts direct-current 
bo that company’s power-house at Stonebridge 

ark. 

We are enabled to reproduce herewith, and on page 








CURRENT COLLECTING ARRANGEMENTS 


the motor cars are upholstered in red pegamoid, 
supplied by G. D. Peters and Co.. The seats in the 
trailer cars are being upholstered in moquette, but 
some of the cars will enter service at the start’ with 
the original ratten seats. The interior steel panels 
of the motor cars are painted a light brown to tone 
in with the colour of the mouldings, &c., which are of 
teak or steel, painted to match. The lamp fittings 
and the ends of the cross seats are finished in oxidised 


bronze ; other fittings are of aluminium alloy. The | 


ceiling of the arch roof is of agasote, enamelled flat 


white. The exterior colour of the cars is lake, with | 


white upper panels and gold lettering. For ventila- 


336, a series of photographs showing the line at various 


points, as well as the interiors and exteriors of the 


coaches. 








A NEW steel plant is to be constructed in Manchuria by | 
the South Manchuria Railway. It is to be operated in | 


connection with an iron mine situated in the An Shan 
Chan region, and will, it is estimated, produce at least 
150,000 tons a year at first. A large tract of land has been 
| purchased, so that the works may be extended as required. 
The cost of labour is comparatively low, and transportation 
facilities adequate, so that: the whole scheme can be 
worked on an economical basis. 


COMPARTMENT—SIDE PANELS REMOVED 


powers thereunto enabling him, ordered on April 6th as 
| follows :— 

1. No person shall as from the date hereof until further 
| notice purchase, sell, offer to purchase or sell, or, except 
| for the purpose of carrying out a contract in writing 
| existing prior to such date for the sale or purchase of white 

lead, lead oxides, lead manufactures, lead alloys or lead 
compounds of any kind, or a contract in writing existing 
| prior to the 2nd February, 1917, for the sale or purchase 
| of any other kind of lead, enter into any transaction 
| or negotiation in relation to the sale or purchase of lead 
situated outside the United Kingdom except under and 
| in accordance ‘with the terms of a licence issued under 
| the authority of the Minister of Munitions. 
| 2. No person shall as from the date hereof until further 
notice offer to purchase, purchase, or take delivery of 
any lead situated in the United Kingdom except under 
and in accordance with the terms of a licence issued 
under the authority of the Minister of Munitions, or offer 
to sell, sell, supply, or deliver any such lead to any person 
other than the holder of such a-licence and in accordance 
with the terms thereof, provided that no such licence 
shall be required in the case of any offer to sell or purchase, 
sale, purchase or delivery of such lead : 
(a) For the purpose of a contract or order for the time 





| being in existence certified to be within Classes ‘* A 


or “B” in the Order of the Minister of Munitions 
as to priority dated the 8th March, 1917, and made 
in substitution for Circular L.33. 

(6) For the purpose of necessary repairs or renewals 
requiring immediate execution and involving the use 
of not exceeding 1 cwt. of lead and not exceeding 
28 lb. of white lead, lead oxide or lead compound. 


3. No purchase or sale of lead situated in the United 


| Kingdom, or offer to purchase or sell any such lead, 


whether such purchase, sale or offer is or is not under 
any licence issued under the authority of the Minister of 
Munitions shall in the case of any class of lead specified 
in the schedule hereto be at a price exceeding the price 

set opposite the same in the said schedule. 

4. No person shall as from the date hereof until further 
notice use any lead for the purpose of any manufacture 
or work except :— 

(a) For the purpose of @ contract or order for the 
time being in existence certified to be within Classes 
“A” or “ B” in the Order of the Minister of Munitions 
as to priority dated the 8th March, 1917, and made 
in substitution for Circular L.33. 

(b) For the purpose of necessary repairs or renewals 
involving the use of not exceeding 1 ewt. of lead and 
not exceeding 28 Ib. of white lead, lead oxide or lead 
compound. 

(c) For the purpose of type casting from metal 
already in the form of type on the 2nd February, 1917, 

| or from lead purchased for that purpose prior to that 

| date. 

(d) Under and in accordance with the terms of a 
licence issued under the authority of the Minister 
of Munitions. 

5. All persons shall within seven days from the first 
| day of each month send in to the Director of Materials 
| (A.M.2 (E)), Hotel Victeria, Northumberland-avenue, 
| London, W.C.2., Monthly Returns of :— 

(a) All lead held by them in stock or otherwise 
under their control on the last day of the preceding 
month, the lead actually in stock to be shown separately. 

(b) All lead purchased or sold by them for future 
delivery and not yet delivered on such last day. 

(c) All lead delivered to them during the preceding 
month. 

(d) All contracts or orders existing on the last day of 
or entered into, during the preceding month requiring 

for their execution the use of lead for any purpose 
specifying the amounts of lead required monthly for 

| the purpose of such contracts or orders, and distinguish- 
| ing between the amounts required for work certified 
to be within Classes ‘‘ A” and “ B”’ respectively in the 
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said Order of the 8th March, 1917, and the amounts 

required for other purposes. 

Notwithstanding the above, no return is required from 
any person whose total stock of lead in hand and on order 
for future delivery to him has not at any time during the 
preceding month exceeded 1 ewt. 

6. For the purpose of this Order the expression lead 
shall mean pig lead, whether virgin or remelted, sheet 
lead, lead pipe, and old and scrap lead, white lead, whether 
dry, in oil, or prepared for use, lead oxides, lead manu- 
factures, lead alloys, and lead compounds of every kind, 
or any of them. 

7. All applications for licences to purchase or use lead 
shall be made to :—The Director of Materials (A.M. 2. (E)), 
Hotel Victoria, Northumberland-avenue, London, W.C.2., 
and marked “ Lead Licence.” 

8. The Order of the Minister of Munitions dated the 
2nd February, 1917, relating to certain classes of lead is 
hereby cancelled, but such cancellations shall not affect 
the previous operation of that Order or the validity 
of any action taken thereunder, or the liability to any 
penalty or punishment in respect of any contravention 
or failure to comply with the same prior to its cancellation, 
or any proceeding or remedy in respect of such penalty 
or punishment. 


THE SCHEDULE ABOVE REFERRED TO. 
Maximum PRICES. 
Pig Lead. 
Virgin pig lead, £29 per ton net ex ship, £30 per ton net 
ex store or ex refiners’ works. 
Scrap lead or remelted scrap lead, £26 per ton net 
ex sellers’ premises. 


Manufactured Lead. 


Sheet lead, £39 10s. per ton; lead pipe, £40 per ton, 
delivered United Kingdom, less 2} per cent. monthly 
account ; the usual trade extras and allowances to apply. 

The rate of exchange between chemical houses and 
manufacturers of chemical sheet lead, for the old lead 
in pig lead shape, to be £8 per ton net for sheet lead, and 
£8 10s. per ton for lead pipe, the manufacturer paying 
cost of delivery of the old lead ; the sheet lead or lead pipe 
tc be delivered United Kingdom. The usual trade 
extras to apply. 


Lead Compounds. 

Dry white lead, £46 per ton, less 5 per cent. monthly 
account, delivered United Kingdom. The usual trade 
extras and allowances to apply. 

White lead in oil, £53 per ton, less 5 per cent. monthly 
account for deliveries in packages of 5 ewt. and over ; 
£55 per ton, less 5 per cent. monthly account, for lots 
of less than 5 cwt. White lead in packages less than 
5 ewt. to be charged at the customary trade extra for 
packing. 

These prices for white lead in oil are based on a price 
of £50 per ton as the spot price for raw linseed oil in 
barrels. If the average daily spot price of raw linseed 
oil during the preceding month rises or falls by multiples 
of £6, then the above maximum price of white lead in 
oil shall rise or fall by 10s. per ton for every £6 per ton 
rise or fall in the price of linseed oil. 


Red Lead and Litharge. 


£42 per ton, less 2} per cent. monthly account, in 
5 ewt. casks delivered United Kingdom. The usual 
trade extras and allowances to apply. 

Nore.—Lincences to purchase and take delivery of 
lead situated in the United Kingdom will usually be 
granted by the Minister of Munitions under the above 
Order for necessary repairs and renewals in the ordinary 
course of trade, and will also be granted for any other 
purposes which may be approved by the Minister. of 
Munitions, including manufacture for the purposes of 
export trade. 

Every applicant for a licence must state the amount 
of lead required by him per month and the use to which 
it will be put. © 

Any person acting in contravention of or failing to 
comply with the above Order will be guilty of an offence 
under the Defence of the Realm Regulations, and be 
liable to penalties of fine and imprisonment. 








WHITWORTH FORM OF THREAD. 


It has been submitted to the Engineering Standards 
Committee that the difficulty experienced in the produc- 
tion of truly interchangeable screw threads of Whitworth 
form is largely owing to the fact that a fit has to be 
obtained on all the five elements of the screw, namely, the 
angle, the full, core and effective diameters and the pitch, 
and that by suitable modifications to the form of thread 
the necessity of close adherence to some of these dimen- 
sions could be avoided with consequent increase in the rate 
of production and gauging of the tinished product. 

For the purpose of obtaining the views of manufac- 

turers and gauge makers as to whether any modifications 
in the form of thread are desirable, and the directions in 
which such modifications, if any, may most conveniently 
be made, the Sub-Committee on Screw Threads, with the 
assistance of the official representatives of the Ministry of 
Munitions, has drawn up a list of questions, C.L. (M) 
3413, which are reproduced herewith. 
' The illustrations referred to are not given here, 
as they are only of value to those who propose to return 
them with emendations to the Committee, and for that 
object the originals should be obtained. 

1. Are you in favour of making any alteration in the 
present form of Whitworth thread ? 

2. In the event of your replying to question 1 in the 
affirmative, do you consider it essential that screw threads 
cut to the revised form should be interchangeable with 
existing work ? 

3. Do you consider that : (a) Screws should be made a 
good fit on the slopes of thethreads ? (b) Screws should 
also fit closely at crests and roots ? or (c) Clearance should 
be allowed at crests and roots ? 

4. Assuming clearance to be given at crests and roots, 
do you suggest that clearance should be given wholly in 





the female thread, or partly in the male and partly in 
the female thread ? 

5. Should you recommend any departure from the 
present form of crest and root for male and female screws, 
please indicate the same on Fig. 4, Plate 2, stating your 
reasons as fully as possible, bearing in mind: (a) The 
strength of the screw.* (b) Maintenance of a tight fit 
between bolt and nut under vibration. (c) Ease of pro- 
duction under ordinary workshop conditions. (d) 
Whether tools will produce the correct form of thread for 
a@ reasonable time before undue wear has taken place. 
(e) Whether the form of thread can readily be checked 
by suitable gauges. 

6. Please indicate on the drawings of }in., jin., and 
l}in. Whitworth threads, Figs. 1, 2 and 3, Plate 1, and on 
the attached table on page 4,+ the amount of clearance at 
crest and root, that you would allow between the male and 
female screws, giving exact dimensions, and the tolerance 
that you would allow on these dimensions, and also on the 
effective diameter, having regard to possible wear of taps 
and dies. 

7. What are your views as to the advisability of altering 
the existing angles of Whitworth and British Association 
screw threads to 60 deg. as a step towards securing inter- 
changeability with the sellers and the International 
Standard screw threads ? 

Notre.—Fig. 5 shows the difference between the core 
diameters when a jin. bolt with a 55 deg. thread is screwed 
into a nut with a 60 deg. thread, and the threads touch at 
the crests of the bolt. 

8. In the event of any change in the form of thread 
being decided on, state your views as to the inconvenience 
and expense that may be involved during a transitional 
period, under the following circumstances :—(a) If no 
change is made in the angle of the thread. (6) If the angle 
is changed. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE METRIC SYSTEM. 


Srr,—I have read W. A.’s long but entirely unconvincing 
effusion with amusement and with grief, that ‘‘ arguments ” 
such as these should be put forward to help to further delay the 
adoption in this country of the admirable metric system. 

I think I can safely say that not one of W. A.’s ‘‘ arguments ” 
carries any real weight. If you will kindly grant me the space, 
I will justify my assertion by taking his arguments one by one :— 

(a) The number of users of the system does not affect the real 
question, and is not a fair argument. All reforms (for example, 
railways and wireless telegraphy) must start at some time, and 
they all cost money ; and at first naturally the old methods have 
the majority of followers, until all people follow and bless the 
new light. 

(6) Naturally, if the metric system has been optional, there 
has been no large turn-over to it. It must be made compulsory 
for the masses to reap the benefit. The reason for this is that the 
vast majority of the population are indifferent owing to ignorance 
of the advantages of the metric system, and of the minority who 
do care, the activ ties of the advocates of the system have been 
hampered by their far less numerous but very obstinate 
antagonists. 

(c) The longer we wait the more onerous and expensive will 
the change become. Had we adopted the metric system, say, 
twenty years ago, and allowed, say, to be quite fair and reason- 
able, a few years for it to become compulsory, how easy it would 
have been. To-day we would have forgotten the difficulties in 
blessing the advantages, both domestic and with regard to our 
relations with the other parts of the world. 

(d) The reasons advanced by advocates of the metric system 
are overwhelming ; it is not surprising, however, in view of his 
arguments, that they have not yet been recognised by “‘ W. A.” 

(e) “A cow or a milkmaid constructed on the decimal 
system ’’—a fine sally of wit, on a par with the other “‘ argu- 
ments.” Is ‘“*‘ W.A.” constructed on any particular system of 
weights and measures ? I am sure all readers of his letter would 
like to know. More: ‘“‘ We must therefore come to the conclu- 
sion that the advantage of the metric methods lies in the absolute 
values of the units selected.’”” Must we? If so, I that it 
is an abject proposition. But, unfortunately for ‘“‘ W. A.,” we 
are in reality subject to no such compulsion. Of coiirse, it 
certainly is beautiful and very convenient and labour-saving that 
1 cubic metre of water weighs 1 metric ton—‘* W. A.”’ will pro- 
bably deny the utility of this—but these are not the only advan- 
tages of the metric system. Oh, dear no! All who are com- 
petent and justified in giving an opinion, for example, those who 
have lived both at home and in metric countries, are unanimous 
in this verdict. 

(1) Metre. Centimetre. 

1 "lino 


Yard Inch. +*/,in. */,in. 4/,in. . . 
1 "6 "Ie "has - - 1760 


Oh! yes; the metric system is horribly cumbersome. For 
instance, find the area of a plot 1153 m. 20 em. long by 2147 m. 
17cm. 15 mm. wide ; this will be much more cumbersome than 
finding the area of another plot 1 mile 5 furlongs 17 yards 3in. 
long by 2 miles 1 furlong 3 yards lin. wide. 

(q) 1 will not contest “*‘ W. A.’s”’ very, very, very intimate know- 
ledge of children. But there are other ways of teaching the 
young idea—the very young idea—the decimal system than by 
representing it to him in terms of “‘ plus and minus powers of 
ten.” When I was seven—many years ago—10 times 13 was 
much easier to my mind than 12 times 13, or 8 times 13. Is not 
it to you, really, “‘ W. A.” ? 

(hk) Distance in Switzerland measured in hours. Agreed. 
But the “ argument ”’ is irrelevant to the subject under dis- 
cussion. 

(i) One farmer wants 107 kilos. per hectare, and he has 12.372 
hectares ofland. (Answer: 107 x 12.372 kilos. or 107 x aes 


metric tons.) Another farmer wants 1 ewt. 2 qrs. 12 lb. 3 0z. per 
acre, and he has 220 acres 1 rood 1 pole 30 square yards (note : 
not 30} square yards) 1 square foot 50 square inches of land. 
Where is your simplicity, indeed! Regarding thermometer 
scales, it requires a very thick skull indeed not to see at once that 
a 180 degree scale is far, far simpler than one divided into 100 
degrees ; and, of course, everybody—not only the few scientific 
men referred to earlier in ‘‘ W. A.’s ” letter—is concerned every 
day with physical and other phenomena, so, of course, the abso- 
lute value is the criterion. Quite. 

(i) ‘‘ Much of the ridicule cast on the British system by 
metricists arises from ignorance.” Ye gods and little fishes! 
The only people who know the metric system in this country 


Kilometre. 
1000 

- Megin. 3/yo9in. 

"3600 


Millimetre. 
. |000 
Mile. 


"4s . * esos 


* The Committee desires to call attention to the fact that by 
machining out the core diameter of the nuts clearance may be obtained 
at the root of the threads on the bolts without reducing their 
strength. 

+ Not reproduced. 








are the educated people, and “‘ W. A.” them of ig 
It is ‘‘ abjectly preposterous,” it is ‘‘ vapid,” it savours of 
&c. &c., to talk thus ; oh, ‘‘ W. A.” ! justify yourself ! 

(k) ‘* And all this to be done to substitute for a yard of 36in. a 
length called a metre, which is 39.37in., and which possesses the 
unique merit of being 10-7 part of an earth quadrant inaccurately 
measured, and subject to variation with time.” ‘That is as far 
as “‘ W. A.” can see. But it is not for this that we would have 
the change. It would be futile to pick this gem from ‘‘ W. A.’s ” 
letter to pieces, as its misrepresentation of facts and irrelevance 
are perfectly apparent. 

(1) The last sentence in ‘‘ W. A.’s”’ letter is the cream of the 
cream. ‘The millions using the metric system find nothing but 
praise for it, but ‘* Mr. W. A.” thinks, in his prejudice and 
antipathy, that he can find a better one. Heaven preserve us 
from it. If ‘‘ W. A.’s” “‘ arguments ” are characteristic of the 
antimetricists, I, for one, am thankful that I am like the majority 
of rational people, an enthusiast. 








METRICIST. 
April 4th. 





Srr,—It is not generally known, vide Encyclopedia Br ica, 
Vol. xxiv., page 484, paragraph 13.3, that we stiil retain and use 
a metre of five links, or 39.6in. in our British system of weights 
and measures, in the rod, pole or perch of 5 metres, the chain of 
20, and the furlong of 200 metres, in square measure, in the rod 
of 25, the rood of 1000, and the acre of 4000 square metres, and 
that one British ton is strictly metric in relation to this metre, 
the ewt. being 100 half-kilog. of 1.121b. each. All our other 
units of capacity, &c., are derived more or less directly from this 
British metre. } believe the scientific rule is : Three coincidences 
are positive proof. For the above theory of the British system 
there are probably nearly a score of coincidences, all capable of 
strict investigation. ; 

Our currency is decimal down to the 3d. bit, when, instead of 
dividing it into 124 inconvenient cents, we divide it into 12 con- 
venient farthings, and thereby save the small men thousands of 
pounds sterling daily in time and labour in small transactions 
by the employment of mental arithmetic instead of pencil and 
paper in doing the sums. , 

There are a very great many more points of convenience 
which space forbids my touching upon here, but the gist of the 
whole matter is this :— 

1, We have a metric system already and need no other. 

2. Our metric system is in strict ratio with the French system, 
with all the conveniences that implies. 

3. We do not, if we re-introduce our own British metre, need 
to change a single unit, constant, record, formula, book of refer- 
ence, or business, in the kingdom, unless it pays to do so, each 
case being taken on its own merits. 

4. There will be no compulsion. p 

5. Both decimal people, and inch and pound, or gill and pint 
people, will be free to employ the system that suits them best. 

6. All these systems will be commensurate in the Empire. 
The metric system will stand side by side in utility with the 
B.D.S.—British Decimal System—without the smallest con- 
fusion. 

7. Since there will be no change, there can be no expense or 
ap ee demoralisation in beginning the trade war after this war. 

t is practically a ‘‘ book ” transaction. 
E. A. W. Puruurps, M. Inst. C.F. 

Hove, April 3rd. 


Srr,—May I point out that, as regards the proposed change 
from the English to the metric system of weights and measures, 
school children are already well prepared for the change ? 

So far as the writer’s experience goes, the younger generation 
prefers to work in the metric system. The simple relation 
between the units of weight, volume, and capacity is a distinct 
advantage on the side of the metric system. Its use in teaching 
and applying decimals alone amply justifies its inclusion in the 
school curriculum, 

It should not be overlooked that the electrical engineer uses the 
metric system almost exclusively in his computations. It is 
recognised, however, that there are difficulties more or less serious 
to the mechanical engineer which militate against ws a 

. H. Bett. 


Sheerness, April 10th. 


TECHNICAL PAPERS FOR THE FRONT. 


Srm,—I have received a letter from a writer who is personally 
unknown to me in which he says :—‘‘ Since my departure from 
home on active military service some time ago, I am denied the 
pleasure of reading the current issues of the trade journals. I 
am not grumbling, but as I seem to be losing all trace of current 
events, my mind travels back, and I remember your offer in 
trade papers some time back to send to readers certain books, 
periodicals, &c., which you had read and finished with. Hence 
my letter to you. Perhaps you cannot imagine what it is like 
to be away from trade news for months. It is miserable! 
There are many others like myself who would be pleased to have 
trade papers sent to them regularly. It would give them some- 
thing to look forward to, and something to think about besides 
this terrible war.” 

I am sure there are many papers being sent out by those who 
have relatives in the Army and Navy. There are also many 
assistants, apprentices and men from shops and works, and 
offices who have no papers sent to them, who would be pleased 
to receive the papers. Hence my reason for sending you this 
letter. I am hoping that some of the lucky ones who are left 
at home will take the hint and send any papers to those who are 
fighting for us. 


: J. H. Kerner-Greenwoop. 
King’s Lynn, March 26th. 


MARLBOROUGH WHEELS. 


Srr,—In the Oxford Dictionary a ‘‘ Marlborough wheel ’’ is 
defined as a thick idle wheel used in the roller frames of spinning 
machines, the term being confined + rg to certain districts 
in England. I should be greatly obliged if any of your corre- 
spondents could inform me how this particular wheel came by 
ite distinctive designats 

From a lengthy correspondence recently in Notes and Queries 
it transpired that in France and Belgium a broad, thick wheel, 
known as the rove @ la Marlborough, has been in existence for 
a couple of centuries, the explanation being that in the Duke of 
Marlborough’s campaigns in Bavaria and Belgium he adopted 
an unusually broad-tired wheel for his artillery and heavy 
transport, by which means he was able to move quickly over 
bad roads in wet weather. Shortly before the battle of Blenheim 
his army is said to have accomplished a march of 24 miles in two 
days in consequence of this improvement. But surely there 
can be no connection between this invention of the great Duke’s 
and the mechanism of the present day ? 

April 11th. N. W. Hitt. 





THE F.S.S. SYSTEM OF UNITS. 


Srr,—The foot-pound-second system is not a convenient one 
for English engineers, who are accustomed to the pound as a unit 
of force. They require a unit of mass such that a force of one 
pound will give it an acceleration of one foot-per-second per 
second ; and I beg to suggest that this unit might conveniently 
and appropriately be termed the steve, in honour of our George 
and Robert Stephenson. We should then have an F.S.S. 
system corresponding exactly to the C.G.S., but without the 
practical inconvenience of this and the F.P.S. 

W. F. Duwnron. 


Newcastle-on-Tyne, April 6th. 
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RAILWAY MATTERS. 





THE original ‘‘ subway ”’ in New York has been extended 
from the existing terminus at 177th-street to the city 
limits at 24Ist-street. It has three tracks throughout 
and eleven stations. 


THE Parliamentary Secretary to the Board of Trade 
stated recently that arrangements had been made to issue 
20,000 vouchers weekly to allow munition workers to visit 
their homes for the week-end. 


On and from Monday next, the 16th inst., the Great 
Central station of the Baker-street and Waterloo Railway 
will be known as “‘ Marylebone,” and that at Westminster 
Bridge-road as ‘‘ Lambeth, N.”’ 


THE railroads of the United States have filed with the 
Inter-State Commerce Commission an application to 
advance their rates sufficiently to meet the increase in 
the cost of working necessitated by the new Eight Hours 
Law. 

WE learn that Colonel Pringle has succeeded Colonel 
von Donop on the Railway Employment Safety Appliances 
Committee, referred to on page 269 of our issue of the 23rd 
ult., and that at the first subsequent meeting of the com- 
mittee he was elected the chairman, 


Some Irish members are still concerned in the later 
arrival of the morning mails in Cork and the South of 
Ireland. The latest suggestion is that the stop at West- 
land-row should be cut out, but it is stated that if this 
were done it would retard the delivery of letters in some 
important Dublin districts. 


In this column of our issue of the 9th ult., reference was 
made to the inconvenience that would be caused to fisher- 
men, at stations at which they were not known, having 
to prepay the carriage of fish by passenger train. Further 
consideration of this matter has resulted in a decision not 
to alter the existing arrangements at Scottish ports as to 
the carriage of fish. 


FURTHER questions were recently asked in the House as 
to the Burtonport Extension—see a paragraph in this 
column of our issue of March 9th. To these Mr. Duke 
replied that he was well aware of the unfortunate condition 
which the past management of this railway had produced, 
and every effort that could be made was being made to 
remedy that state of things. If legislation became neces- 
sary, the matter would have to be reconsidered, but he 
hoped that it would not be necessary. Executive and 
other authorities were dealing with the matter, and they 
desired to remedy what had been a great wrong to the 
inhabitants of that part of the country. 


Five years ago the Baltimore and Ohio Railroad began 
the equipment of 160 of a lot of 320 ‘‘ Mikado” type 
locomotives with the Street mechanical stoker ; both the 
superheated and saturated steam locomotives were 
included. All were of a size well within the limits -per- 
mitting successful hand firing. Yet the superiority of the 
machine-fired engines in their ability to handle traffic has 
been conclusively demonstrated. The margin of increased 
capacity of both the superheated and saturated fitted with 
the mechanical stoker over their respective types, hand 
fired, amounte to some 500 (short) tons of load, even when 
using @ class of coal too inferior to permit of its use on 
hand-fired engines. 

WE hear that in the unusual frost that occurred in 
London on January 22nd there were no cases of false 
‘*‘ clear,” nor even of false ‘‘ danger ”’ signals being given 
by the ramps used by the Great Western Company in its 
cab-signalling system. That there were no false “‘ clear ’”’ 
signals was only to be expected, seeing that a current 
from the signal-box has to pass through the ramp to the 
mechanism on the locomotive in order to indicate that the 
signal is “ off,’ and this current could not pass if there 
was a coating of ice on the ramp. We would, however, 
have expected to find that there had been some false 
“danger” signals, but the explanation for their absence 
appears to be that the ramps are made of inverted T-iron, 
so that theré is practically a knife edge, off which all 
moisture runs, and so no ice is formed. 


THE railwaymen, who already get a bonus of 10s. per 
week, being advanced to this amount from 5s. last October, 
are asking for a further increase. Meetings between the 
companies and the men have been held, and the following 
official statement was issued on Thursday, the 5th inst., 
by the Railway Executive Committee :—‘‘ A meeting was 











| consisting of iron or steel stranded cores covered with zinc 


held this morning of the Railway Executive Committee and | 
representatives of the National Union of Railwaymen and | 
Associated Society of Locomotive Engineers and Firemen | 


with respect’ to the increase of bonus asked for by the 
railwaymen. A conference was held in the afternoon 
between the Railway Executive Committee and the Rail- 
way Shops Organisation Committee of Craft Unions in 
respect to an increase of bonus to the shop employees. 
The proceedings were adjourned till next week.” 


| case of the compound wire. 


Ir is officially announced that Mr. C. S. Denniss has 
resigned the position of general manager of the Cardiff | 


Railway, and that an arrangement has been entered into 
between the Cardiff Railway and the Rhymney Railway 
Company under which Mr. E. A. Prosser, the general 
manager of the latter company, will be manager of both 
concerns. On this point the South Wales Daily News says 
that, for some months past, rumours have been current 
of probable changes, and of closer working arrangements, 
between the docks and one or more of the other railways 
which run into Cardiff. It is significant, our contemporary 
proceeds to say, that the notification, brief as it is, gives 
no indication that the arrangements come to between the 
two undertakings are of a temporary character, or that 
they have been brought about solely to meet the conditions 
arising out of the war. Therefore it is reasonable to 
assume that the linking up between the two in the mana- 
gerial department is likely to be followed by something 
more binding when normal conditions prevail. ‘1:0 which 
remarks we would add that, whilst the Rhymney has a 
railway it has no docks, whilst the Cardiff concern has 
very little railway ; its main, if not only, access to Cardiff 
being over the lines of the Rhymney. It should also be 
remembered that in 1909 there was a proposal before 
Parliament for the absorption of the Rhymney and the 


Cardiff into the Taff Vale, and thet this scheme passed the | 


House of Lords but was rejected by the Commons. 





NOTES AND MEMORANDA. 





THE results of comparative tests of coal and oil on a 
small American coasting steamer showed that for the given 
conditions 91 B.T.U. from oil gave the same effect as 
100 B.T.U. from coal. 


THE main switchboard at the Ford Motor Company’s 
Works is 424ft. long, and is made up of 222 panels. Over 
165 tons of copper were used in the construction of the 
board and a distribution system of 178 feeders. 


Ir is reported that Mr. Orville Wright has invented a 
new type of electric stabiliser for aeroplanes, which consists 
of a pendulum swinging in a liquid bath and controlling 
the supply of current to a small propeller placed just above 
the pilot’s head. 


Tue floor space of the engineering laboratories of the 
new Massachusetts Institute of Technology amounts to 
75,000 square feet. Power says there is, perhaps, no 
institution of its kind that has the beauty and magnitude 
of the new institute. 


THE 25,000-kilowatt Parsons turbo-generator in the 
Fisk-street Station of the Commonwealth Edison Company 
was recently shut down after seventy-seven consecutive 
days’ continuous operation upon’ the system without 
interruption. During this time the unit generated 
27,589,730 kilowatt-hours, which is equivalent to an 
average of 14,930 kilowatts per hour during the run. The 
high-load factor over such an extended period emphasises 
the economy that can be obtained by these large generating 
units in the modern power plant of a central station 
company. 

In electrical practice it is always desirable to use a 
solder rich in tin, says Mr. J. G. Pearce, in the British 
Westinghouse Gazette, and occasionally pure tin is employed, 
since it is found that conductors subjected to atmospheric 
conditions for some time, especially if fumes are present, 
become covered with a coating which is probably lead 
sulphide; this prevents effective soldering afterwards. 
Thus, while armature coils and commutator necks may be 
covered with pure tin in the preparatory process of tinning, 
the actual soldering, when the commutator is being built 
up, can be done with a relatively low-grade solder. 


SumTaBLe solders for any purpose can be made by 
judicious mixing of several constituents with lead and tin. 
For use in working at low temperatures, a low m.p. 
solder can be made by adding bismuth. A mixture 
of two parts of bismuth and one each of lead and tin 
melts at about 93 deg. Cent., while by the addition of 
mercury or alkaline metals, solders fluid at ordinary 
temperatures can be made. On the other hand, joints 
to withstand high temperatures can be made with brass, 
which requires the use of the blowpipe—hard soldering. 
In selecting a solder with respect to the temperature 
which the united metals can withstand, it should be borne 
in mind that the closer the melting points of solder and 
metels are together the better will be the joint. 


A NEw type of portable searchlight tower, the invention 
of a Chicago civil engineer, was demonstrated outside the 
State, War and Navy Department Building, in Washington, 
on March 7th, for the benefit of officers of the Corps of 
Engineers. It is understood that two or three of the 
‘towers ’’ already have been procured. The searchlight 
is mounted upon a steel lattice-work tower 25ft. high, 
which when the light is not in use reclines along the bed of 
a powerful truck. It is raised into position by a winch 
connected with the driving machinery of the truck. Power 
for the 36in. searchlight is furnished from generators in a 
second covered truck through a flexible high-tension wire. 
A drum on the second truck carries about 300ft. of this 
wire, enabling the operators to keep the generators that 
distance away from the light if it is made a target for 
enemy guns. The invention, says the Army and Navy 
Journal, comprises several distinct advantages over less 
recent types and its adoption is considered probable. 


AN instructive article on ‘‘ German Substitute Materials 
in Electrical Engineering ”’ is translated from a German 
publication into English in the British Westinghouse 
Gazette. The article mentions that compound wires 


wires are manufactured by certain firms. These wires 





combine the high conductivity of zine and the great 
strength of iron, and so secure for alternating current the 
advantage of a small skin effect. Such wires have cross 
sections of 2.5 to 150 mm.*. Researches by the Siemens- 
Schuckertwerke show the amount by which increase of 
resistance due to skin effect is reduced in these compound 
cables, as compared with corresponding iron wires. For 
example, the increase of resistance of an iron wire, of cross 
section 70 mm.?*, which has about the same resistance as 
@ compound wire of 50 mm.? is, at 70 ampéres, about 
39 per cent. as contrasted with about 22 per cent. in the 
At a current of 120 ampéres 
the corresponding numbers were 29 and 13 per cent. 


PETROLASTIC cement is the name given to a compound 
which has been introduced by the Standard Oil Co., of 
California, to meet the need of a condition where an 
asphaltic product is used alone for binding and water- 
proofing purposes and is exposed to the sun and elements. 
Such uses are roofing in felt and gravel roofs, expansion 
joints in concrete and tiling, as a filler in brick, stone 
block, and wood block pavements, and as a pipe dip for 
iron and wooden pipes. Its characteristics are given as 
being (1) it has a higher melting point than asphaltum ; 
(2) it is less susceptible to temperature changes; (3) it 
has good binding and waterproofing power. The con- 
ditions that an asphaltic product has to meet in all the 
above uses expose it to the sun and elements. Being 
a black body, an asphaltic product absorbs heat, and the 
temperature in that body is greater than the temperature 
in the air. Experiments have been made on the temper- 
ature in an expansion joint of asphaltum, and it was found 
that the thermometer registered 130 deg. Fah. when the 
temperature in the surrounding air in the sun was 85 deg. 
Fah. It is estimated that if the temperature in the air 





was 100 deg. Fah. the temperature in the expansion joint 
would be 160 deg. Fah. Most asphaltic products that could 
be used for this purpose would flow at that temperature. | 
Petrolastic cement is not. it is claimed, injuriously | 


‘ affected by similar conditions. 


MISCELLANEA. 


A NEW company has been formed in Stockholm, with a 
capital of over £1,100,000, for the manufacture of Diesel 
motors, says T'he Times, 





TUNGSTEN as ordinarily supplied is exceedingly brittle, 
but after undergoing certain treatment the metal becomes 
very ductile, and drawn tungsten wire a mile long, and of 
absolute uniform diameter, is now commonplace. A 
filament of drawn tungsten wire can be made far more 
accurately and of more uniform quality than the old 
carbon filament. 


A MANGANESE mine in Costa Rica is now putting out 
about 300 tons a month. Preparations are being made 
for installing an equipment with a capacity of 3000 to 5000 
tons a month. The port of shipment will be about two 
miles south of Braxilito, considerably north of the Pacific 
port of Punta Arenas. The ore is said to average 55 per 
cent. metallic manganese—80 to 83 per cent. manganese 
dioxide. 

THERE is quite a revulsion of feeling in mining circles 
in Cornwall as regards the use of the diamond drill. When 
it last was tried, the excessive cost put its regular employ - 
ment out of the question, but things have changed since 
then, and the experience of East Pool with the Sullivan 
drill has created a favourable impression. Should it be 
equally successful in Dolcoath, says the Mining World, 
there is no doubt its use will become pretty general. 


REFERENCE was made in last year’s report of the 
University of London to the urgent necessity for extending 
the Department of Civil and Mechanical Engineering. 
During the year the matter has been considered in greater 
detail by Professor Coker, who has furnished an important 
report on the subjéct to the College Committee and to the 
Equipment and Endowment Fund Committee. A special 
Engineering Committee is being formed under the chair- 
manship of Sir Alexander B. W. Kennedy, Emeritus 
Professor of Mechanical Engineering, with a view to 
considering the steps to be taken in the matter and to 
raising funds for the purpose. 


Srx clothing disinfectors of a new portable type have 
been purchased for the use of the U.S. army, says the 
Army and Navy Journal. ‘The contrivance is the invention 
of a New York doctor. Each disinfector is capable of 
handling fifty uniforms and kits in forty minutes, or more 
than the equivalent equipment of two regiments in a day. 
The outfit includes a five horse-power upright steam boiler 
connected by piping with an air-tight chamber 6ft. long 
and about 34in. wide. The rear end of the chamber is 
provided with a heavy door which can be hermetically 
sealed. A rack for clothing slides into the chamber, while 
smaller articles are laid on a grating. The process includes 
the use of either dry steam or formaldehyde and ammonia. 
The mobility of the outfit is its distinguishing feature. 


Cork fabric is a recent French production, the result 
of a new process. It is waterproof, a non-conductor of 
heat, and unbreakable. By using a special machine, 
thin slices of cork of an even thickness are obtained from 
a block of cork. The slices are placed in chemical baths 
in order to remove the resinous parts, which make cork 
more or less brittle substance. Upon their removal the 
cork sheets become flexible, and may be compared in this 
respect with thin leather. In fact, the sheets can be folded 
and bent without breaking. By combining the cork 
sheets with any suitable cloth, preferably a thin and strong 
cloth of good colour, an excellent waterproof material 
is obtained. An adhesive preparation is employed to 
glue the cork to the cloth; or, if a stronger garment is 
desired, the cork sheets are placed between two layers of 
cloth. 

In view of the great difficulty in securing supplies of 
steam coal for use in steam wagons and tractors, owing to 
the demand for such coal by the Navy, the Commercial 
Motor Users’ Association addressed a communication to 
the Home-office, urging that, having regard to the national 
importance of road transport, action should be taken to 
allow a very considerable degree of latitude in respect 
of the “temporary and accidental” emission of smoke 
from these vehicles, before any action is taken against 
any owner or driver for an offence against the Locomotives 
on Highways Act, 1896. A reply was duly received from 
the Home-office saying that the Secretary of State's 
attention had already been drawn to the question, and he 
has communicated his views in the matter to the police. 
The police were in fact advised to act as the Association 
had urged. 

Wrrs reference to the proposed water and irrigation 
works in Cape Town, it is announced in the Official Gazette 
of the Province of the Cape of Good Hope, that the voters 
of the city were to be asked to sanction the raising of a 
sum of £268,000 for defraying the cost of the following :— 
The provision of a new reservoir of 200,000,000 gallons 
capacity in the Silvermyn Valley in the Muizenberg 
Mountains, by the construction of a concrete dam ; 
the cost of this work is estimated at £205,000; . the 
provision of a line of 12in. cast iron pipes between Muizen- 
berg and Newlands, at an estimated cost of £35,000 ; 
certain investigations in regard to water supply, at an 
estimated cost of £15,000; the provision of buildings, 
fittings, cleaning, drying, and curing areas, water, drainage, 
sanitary conveniences, &c., required at the new fishing 
harbour, at an estimated cost of £13,000. 


Durine the past year almost all the scientific and 
technical departments of the University of London have 
been engaged in special work in connection with the war, 
either directly for the Government, or indirectly through 
one or other of the Scientific Committees appointed for 
the purpose. The departments that, from the nature of 
their work, have been particularly active are the following : 
All. the departments of the Faculty of Engineering, the 
departments of Physics, Chemistry, Psychology, Physi- 
ology and Pharmacology, and the Department of Applied 
Statistics and Eugenics. Reference may be made in 
particular to the work undertaken by Professor Oliver 
for the Commissioners of Poole Harbour, including an 
investigation of the possible exploitation of maritime 
wastes. The services of Professor W. H. Bragg have been 
placed entirely at the disposal of the Munitions Inventions 
Department of the Ministry of Munitions for important 
work in connection with the war. 
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America at War. 


Since the formal declaration of a state of war 
between the United States and the German Govern- 
ment, much stress has been laid on the moral 
significance of the entrance of the great Republic into 
the war arena. It is natural that the first feeling in 
the minds of the British and allied nations should be 
one of profound satisfaction that the great cause for 
which they are fighting has won the recognition and 
approval of the powerful nation which for so long 
stood outside the circle of belligerents. In the 
speech which preceded the declaration of war, 
President Wilson showed that the aims for which 
the Allies are making the supreme sacrifices demanded 
are ideals for which civilisation itself, rather than 
individual nationalities, must be prepared to pay the 
price. No statesman had previously demonstrated 
with such merciless logic the gross character of the 
ambitions which induced Germany to force a reluctant 
world to draw the sword. The knowledge that the 
people of the United States have joined the Allies 
and intend to wage war in no half-hearted fashion, 
will encourage those who have borne the great burden 
of the conflict to persevere until they have completely 
restored the principles by which alone, they believe, 
the progress of mankind can be assured. In so 
clearly defining the issues involved, President Wilson 
has rendered good service, and his speech will stand 
for all time as an indictment of the Prussian military 
system and the evils which have followed in its train. 

Yet it is more certain than ever before that there 
can be no enduring peace until the moral victory 
achieved by the Allies, in winning nation after nation 
to its banner, is reinforced by that victory on the 
field of battle which can only be gained by material 
forces. It is, perhaps, more necessary at the present 
juncture, than ever before, to realise that this is 
essentially an engineers’ war, and that no superiority 
of the man-power to which so much importance is 
attached can bring success to our arms unless the 
Navy and the Army have behind them an engineering 
industry mobilised for the sole purpose of supplying 
the materials of war. It is from this aspect that the 
adhesion of the United States to our cause becomes 
of supreme importance. The revelation of our 
incapacity to equip and maintain the large forces 
called into existence came at an early stage of the 
war, and although much has since been done by the 
mobilisation of engineering industries, the expansion 
of existing and the erection and equipment of new 
factories, and the employment of women workers to 
supplement labour resources, to meet the ever-growing 
needs of the allied navies and armies, it is common 
knowledge that even now the home output falls short 
of the requirements of our forces. The call is still 
for more ships, a greater tonnage of steel, a larger 
output of munitions, of machinery of many types, 
and a more ample supply of the hundred and one 
auxiliaries, to enable the campaign on sea and land 
to be pressed with that vigour which alone can ensure 
a speedy and conclusive victory. Outside the supply 
of purely war materials there is need for a vast 
quantity of agricultural machinery to enable the food 
question to be dealt with on a scale which will avoid 
any possibility of the stultification of all our efforts 
and sacrifices by the cutting of our overseas communi- 
cations. The supply of material in these departments 
is but one direction in which America can render 
most effective help to the cause into which she has 
now thrown the whole of her resources, financial 
and material, No doubt exists that the United 





States Navy, which is strong at many points, can 
play an important part in the war at sea, not only in 
maintaining a reserve of capital ships against possible 
losses of the British and Allied navies, but by under- 
taking the necessary patrol duties in seas adjacent 
to its own coasts, and by taking measures for the 
protection of merchant shipping and the destruction 
of hostile submarines. It is recognised, too, that 
if the need arose the United States could raise 
and equip a large army for service in Europe. 
Under the present circumstances, however, in view 
of the fact that the transport and maintenance of 
such an army would require the permanent service 
of a large tonnage of shipping urgently needed for 
other purposes, as well as tend to accentuate food 
shortage in Europe, it is improbable that any such 
steps will be taken, and it cannot be too strongly 
emphasised that at this period of the war the part of 
the United States lies in the spheres of finance and 
industry. The readiness of her Government and 
people to provide the capital needed to continue 
hostilities on the required colossal scale is freely 
acknowledged, but it is even more important, 
perhaps, that her manufacturing resources should be 
harnessed to the war chariot. In the early days of 
the war, before the engineering industries of Great 
Britain and France had been organised for national 
purposes, very large contracts were placed in the 
United States for absolutely essential supplies, and 
but for that command of the seas which enabled a 
stream of urgently needed imports to flow into Europe , 
it might have gone ill with the allied cause. Even 
to-day, when our own output has been expanded to 
an extent which might have been deemed impossible, 
there is still ample scope for the manufacturing 
industries of the United States to render timely and 
effective aid. Recent military despatches have 
indicated the enormous influence which abundant 
supplies of munitions have had in enabling the 
operations in the West to result in an unbroken 
series of successes. The offensive will increase rather 
than diminish in intensity, and the call upon the 
engineering industries will become more and more 
insistent. It is certain also that the rapid con- 
struction in European, American, and Japanese 
yards of the new fleet of merchant ships to replace 
war losses will depend to a growing extent upon the 
ability of the steelmaker to furnish the materials of 
shipbuilding, no less than upon the man-power of the 
shipyards. At the present time there is not only 
a dearth of such material in Great Britain, but even 
the huge steel plants of the United States have been 
unable to keep pace with the demand, and recourse 
has been had to the building of a considerable tonnage 
of wooden hulls. The hope that supplies of the 
necessary material for this and the other requirements 
created by the war can be indefinitely increased, rests 
on the willingness and ability of the United States 
industries to take steps for mobilisation on a war 
basis. 

With the object lesson of what has been done in 
Great Britain to serve as a guide it is obvious that if 
the United States Government takes control of 
engineering establishments, mobilises the man-power 
of the nation for industrial rather than purely military 
requirements, imposes the necessary restrictions on. 
the use of material for ordinary peace trading, and 
in spirit as well as letter fulfils the promise of President 
Wilson to maintain supplies to her Allies by every 
means in her power, there will be an expansion of 
production in the United States which may put what 
has been accomplished in Europe into a position of 
secondary importance. It is a great opportunity 
which is now offered to our engineering brethren 
across the seas, and we believe that they will not be 
slow to take full advantage of it. 


Brushwood Sewage Filters. 


We have on several occasions referred to the 
remarkable manner in which the activated sludge 
method of sewage disposal has been adopted by the 
sanitary engineers of the United States. The process 
has also attracted a good deal of attention in Canada, 
where experimental plants have been laid down in 
various places. The high cost of providing the neces- 
sary quantity of compressed air has, however, un- 
doubtedly militated against the more general adoption 
of the system throughout the Dominion, but its 
introduction has certainly had the effect of rendering 
engineers dissatisfied with the quantities of sewage 
which can be purified on a given area in a given time 
by pre-existing methods. The advent of the process 
has, in fact, resulted in the initiation of further 
investigations having for their object the discovery 
of means by which sewage disposal could be 
accelerated, and, in one instance, at any rate, some 
rather remarkable results have been achieved. A 
good deal of study has, of course, been devoted 
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throughout the world to the question of the mediums 
which it is best to use for percolating filters. There 
is hardly any kind of non-friable stone which has not 
been tried, and slag, clinker, coal and coke, and other 
more or less hard materials, have been employed with 
varying results. The object has been to find a sub- 
stance which, while it would not easily disintegrate, 
would afford the largest possible amount of such a 
surface as. was considered suitable for the formation 
of a film of bacteria growing matter. Quite a different 
class of medium—namely brushwood—is now being 
employed at a sewage works in Canada, and although 
a filter—not a large one, it is true, but quite lar > 
enough to be considered a practical unit—has now 
been in operation for well over two years, it does not 
even yet appear to have reached its full efficiency. 
It was, so we learn from a recent issue of our 
esteemed contemporary, the Canadian Engineer, 
put into service in the early part of June, 1914, 
and at that time it was treating tank effluent at the 
rate of 2,000,000 gallons per acre per day. This 
amount was gradually raised until, at the commence- 
ment of the present year, the quantity of liquid being 
effectively treated was at the rate of no less than 
7,250,000 gallons per day. 

It was in the early part of the year 1914 that the 
engineer in charge of the North Toronto Sewers and 
Disposal Works, decided to clean out and refill two of 
the percolating filters under his charge. The filters 
in question are 50ft. in diameter, and can contain 
medium to a depth of 5ft. 6in. Both have Adams’ 
distributors of the rotary type. It was decided in 
one case to use slag as tke filling material, and in the 
other brushwood. The slag was well washed and 
screened. The material at the bottom consisted of 
lft. depth of pieces varying from 3in. to 5in. in 
diameter. Then came 3ft. of material varying from 
1}in. to 3in. in diameter, the top 1ft. 6in. being com- 
posed of pieces varying from 3in. to 1jin. We may 
dismiss the results achieved with this filter in a few 
words. When it was first put to work it treated tank 
effluent at the rate of 1} million gallons per acre per 
day. At the end of six months the quantity was 
raised to 2} million gallons. Later an attempt was 
made to increase th> amount to 3 million gallons, but 
it was not a success, for clogging took place, and the 
liquid ponded on the surface. So the rate was 
reduced, and now, though the final effluent is, and 
always has been, satisfactory, and the nitrification 
high, the rate of treatment cannot be increased much, 
if at all, above 2 million gallons per acre per day. 
With the brushwood filter the experience has been 
very different. The filter was filled with mattresses 
or faggots of brushwood, each of about two cubic 
yards capacity. These faggots were formed in 
wooden boxes in which they could be compressed by 
means of a wooden lever, the pressure applied being 
about 80 lb. per square foot. They were tied up when 
still in the mould, and when withdrawn were Jaid side 
by side radially in the filter, a sufficient number of 
layers being employed to bring the total depth up to 
5ft. 6in. The brushwood employed was witch hazel, 
though we understand that any kind of brush- 
wood is suitable, if all the dead wood is cut away ; 
and it should be cut in the early spring or autumn, 
when there are no leaves on it. At Toronto the cost 
of this material, cut, bundled and placed in the filter, 
was about 5s. per cubic yard, which is a good deal 
below the cost of any other filling material. In spite 
of the pressure used for forming the mattresses, the 
brushwood, after being in service for some time, 
began to shrink perceptibly, and at the end of some 
eighteen months’ working the whole mass had settled 
down, until the depth had been reduced from 5ft. 6in. 
to 4ft. 6im. Thereafter, however, no further settle- 
ment was observed, nor has there been any sign of the 
wood rotting. The liquid which was fed on to the 
. filter was the effluent from sedimentation tanks in 
which the sewage, after passing through a coarse 
screen and detritus tanks, had been retained for on 
an average three hours. The effluent from the filter 
usually contains from one-tenth to one-fifth of a cubic 
centimetre of sediment per litre, this sediment con- 
sisting of a fine humus which is readily removed by 
a short retention in suitable tanks. In all other 
respects the effluent has been satisfactory—so satis- 
factory, indeed, that when any of the Toronto filters 
requires refilling brushwood is. the material employed 
for the purpose. 

The brushwood filter apparently possesses some 
remarkable features. In the first place we may refer 
again to its capacity. The rate of feed at the outset 
was, it will be remembered, 2,000,000 gallons per acre 
per day. In five months this rate had been increased 
by 50 per cent., and it was then taking more than the 
slag filter of the same size, and put to work at the 
same time, was capable of taking. After a year’s 
working'the’rate;was 6,000,000 gallons a day, and after 
two and a-half years 7,250,000. During this period the 





sewage supplied to it had been getting stronger, but 
still the full capacity does not seem to have been 
reached, and it seems possible that the rate at which 
the tank effluent is supplied to it may be increased, 
since the final effluent is more stable now than it ever 
has been. Each branch and twig quickly gets thickly 
coated with the slimy growth common to sewage 
filters, and, unlike what happens with other media, 
this growth is said to be quite regular over every 
particle. In fact, brushwood would seem to be a 
particularly suitable medium for the growth of 
nitrifying organisms. This, apart from the nature 
of the surface of its bark, which itself seems to be 
admirably adapted for the formation and retention 
of the slime, is doubtless due to the fact that there is a 
very free circulation of the air throughout the mass. 
In spite of the settlement to which we have alluded, 
the brushwood does not appear to get into a compact, 
sodden mass, but to maintain its elasticity, and to 
keep quite open. Since there is a good system of 
under-drains, and since there is a space left between 
the walls of the filter and the ends of the mattresses, 
the air has free circulation to all parts, and since such 
a large volume of liquid is continually passing through 
it, the air in the filtering material is constantly being 
changed. In the particular filter to which we are 
referring, no alteration in the depth of filtering 
medium has been effected since the plant was put to 
work, it being deemed desirable not to make any 
change which would break the continuity of the 
experiment. But as an outcome of the experience 
gained it is recommended that the depth of material 
should be at least 7ft., and this depth should be main- 
tained by the addition of further mattresses where 
shrinkage has occurred. It is thought, and, no doubt 
correctly so, that this greater depth would ensure 
increased nitrification, as compared with that obtained 
with a filter 4ft. 6in. deep. As a matter of fact, 
although a final effluent which was perfectly satis- 
factory from the point of view of putrescibility was 
produced, the nitrification reached after the filter had 
been working some fifteen months was only repre- 
sented by the figure 2.55, this comparing with a 
value of 6.00 obtained with the slag filter. It is 
anticipated that a brushwood filter 7ft. deep would 
not only give a higher nitrification, but would also 
deal satisfactorily with tank effluent at a rate up to 
eight or nine million gallons per acre per day. Further 
than this, it is considered highly probable that such a 
filter would satisfactorily treat raw sewage after it has 
been roughly screened and passed through a detritus 
tank. In fact, the brushwood filter, which, we under- 
stand, is the outcome of experiments carried out 
previously with a lath filter by Lieut.-Colonel G. G. 
Nasmith, C.M.G., is evidently well worthy of atten- 
tion by engineers on this side of the Atlantic. 








RANDOM REFLECTIONS. 
—_—— _ 


THE Institution of Civil Engineers 
of France has recently devoted 
several sessions to the discussion 
of the education of engineers. In 
some respects, the debate is of comparatively little 
interest to any save Frenchmen, for a great deal of 
attention is being devoted to the school system of our 
great ally, and is of strictly national importance. But 
in the Procés-Verbal of the meeting of February 23rd, 
we find a letter containing a clause of as much moment 
on this as on the other side of the Channel. The 
letter was written by Monsieur Louis Le Chatelier— 
not to be confounded with that versatile engineer and 
author, Monsieur Henry Le Chatelier—and the 
passage to which we refer may be freely translated 
thus: “It is certain that the engineer who has done 
well in his literary classes, and has then carried his 
scientific instruction as far as possible, will display a 
marked suppleness of intelligence ; he will bring to 
his work a ready imagination, an imagination which, 
at times, may carry him too far. On the other hand, 
the engineer who leaves college at sixteen years of age 
to enter a technical school will possess, it is true, a 
certain amount of general culture, but of a purely 
technological kind, much more precise as_ to 
details than that of his competitor, but covering, 
naturally, a much smaller field of knowledge. If he 
uses his imagination, it will only be to improve 
details ; above all he is a realist, and he will never 
suggest one of those great deductions based on 
induction and careless of practical details which 
cause the author to be acclaimed a genius if he succeeds 
and a hair-brain—casse-cou—if he fails.’’ It is not 
so very long since the chairman of Cammell, Laird 
and Co. expressed to the Association of Head 
Masters views not very dissimilar from these, and it 
is important that we should note that Monsieur 
Le Chatelier is also not a visionary, not an educational 
Utopian, but a business man, the President of the 
Administrative Council of the Société Frangaise de 
Construction Mecanique, better known, perhaps, to 
many in England as the Etablissement Cail. It is a 
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remarkable fact that two men _ holding similar 
positions in two great works should have reache«| 
the same opinion that a literary education makes 
men who are likely to attain the highest summits of 
their profession. Unfortunately, as other speakers 
in the French discussion pointed out, the attainment 
of the ideal set up by Monsieur Le Chatelier is rarely 
possible. Few students can afford to put off their 
productive age for another two or three years. 
However much they may be disposed to carry on 
their literary studies, they find themselves compelled 
by circumstances to end them at the age of sixteen. 
Fortunately, such studies are in many respects of a 
kind that can be followed in the home, and many an 
engineer finds a relief from his ordinary work and at 
the same time an advantage to it in the pursuit of 


them. 
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Amoncst the many Imperial 
questions that will have to be 
dealt with in the near future is that 
of the supply of cheap industria! 
alcohol. It may be thought that this is purely a 
national matter, and that each part of the Empire 
may well be allowed to settle it to its own satisfaction. 
On further consideration, however, it will be seen 
that so easy a solution is not practicable. It is, for 
example, readily conceivable that one part of the 
Empire might desire to import alcohol from another 
part, and unless a common agreement were come to 
grave difficulties would hamper the trade. In 
probably no part of the Empire would greater 
resistance to a change from the present restriction be 
found than in Great Britain itself, and yet Great 
Britain would be the largest purchaser from foreign 
sources. The reasons of this resistance are due to 
a system of making and of controlling the supplies of 
alcohol that have been developed for the purposes of 
excise in the course of years,and have acquired an 
amount of inertia that it will take very strong forces 
to overcome. But we say, without hesitation, they 
ought to be, nay must be, overcome, Alcohol is one 
of those fuels that can be produced in any part 
of the world, and produced at a price far less 
than that of imported mineral oils. Moreover, 
it provides a means of turning to a useful purpose 
millions of tons of vegetable refuse now burnt in 
the raw state, with no advantage to the community. 
Besides the inertia of “‘ excise,” the only thing that 
has stood in its way is the question of its complete 
and perfect denaturing. It must be made impotable, 
and by means which cannot be readily removed by 
redistillation. The difficulty is not insurmountable, 
and before now would have been finally solved by the 
Alcohol Motor Fuel Committee had not the war 
brought the work well begun to a sudden end. But 
it has only been delayed, and we hear with keen 
satisfaction that the Advisory Council of Science and 
Industry of Australia has the subject on its agenda, 
and is considering the necessary steps to encourage 
the production and use of alcohol fuel for power 
purposes in the Antipodes. The construction of an 
alcohol engine, we need scarcely say at this time of 
day, presents little difficulty. Indeed, several British 
firms list engines provided with a special carburetter, 
and arranged for rather high compression which 
work perfectly with alcohol. The only thing that 
has stood in the path of progress in this direction is 
the fact that excise restriction make the price of the 
fuel too high, and that, we may hope, is a matter that 
will be put right in the general settling up of industrial 
problems after the war. This end will be more 
quickly reached if all parts of the Empire work in 
harmony, and we venture to suggest to the 
Australian Advisory Council of Science and In- 
dustry, and to the Alcohol Motor Fuel Com- 
mittee, that they should collaborate to this 
end and seek also the assistance of the Depart- 
ment of Industrial and Scientific Research in the 
examination of some of the problems involved. It 
needs some such combined action to overcome the 
dead weight of opposition that has, so far, resisted 
an obviously valuable reform. 


Alcohol Fuel. 


* * * * * 


THERE was a time, a good many 
years ago now, when the name of 
Jacob Perkins was heard frequently 
when engineers foregathered, and 
was found frequently in the technical Press. But 
now it is almost forgotten. Yet he was a man 
to be remembered in the history of mecha- 
nical engineering; not so much by what he 
actually achieved—it would be hard indeed to say of 
anything that still remains to us in engines and 
machines .“‘ This is Perkins’ invention’’—as by the 
general freshness of his ideas and the liveliness of his 
scientific imagination. We recall his name now, 
because we fancy it may help us to settle a question of 
priority which has for long disturbed engineers. 
Everyone knows something about the Stumpf engine, 
an engine in which the piston over-runs the exhaust 
port, but it has long been a vexed question who was 
the originator of this ingenious method of getting rid 
of the exhaust. The honour has been generally given 
to Leonard Todd, but browsing recently on “ Gallo- 
way,’ we came across the description of an extraordi- 
narily ingenious engine, which was built by Perkins, 
somewhere about 1827, and tried in Water-lane, Fleet- 
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street. The engine was single-acting it is true, and 
in that respect differed from Stumpf’s, but the piston 
ran out into an enlarged space at the end of the 
cylinder and allowed the steam to escape past it 
to the condenser. We have not yet found any 
earlier mention of this device, and we shall be 
interested to hear from any of our readers who may 
be able to show that Perkins was not the true and 
first inventor. The engine was far in front of its 
time in other respects, for it worked—when the piston 
did not give trouble—at a pressure of no less than 
‘eight hundred Ibs. upon the square inch,” but a 
further account of it must be reserved, for we desire 
to conclude this note with a quotation that justifies 
our opening sentence. ‘‘ It is much to be regretted,” 
says Hebert, Editor of the Register of Arts, who 
wrote much of “Galloway,” “that this really 
ingenious mechanic should have uniformly undertaken 
to perform so much more than his predecessors or 
contemporaries, since he has failed to produce any of 
those great effects, which were so confidently held 
forth to the public, and, without doubt, anticipated 
by himself. Nevertheless, in the pursuit of his 
schemes, many excellent modifications of the minor 
parts of engines have been introduced by him, 
which entitles him to rank, in history, as one of the 
improvers of the steam engine.” Poor Jacob 
Perkins. His was a great spirit, but it was before its 
time. Possibly in the Elysium of engineers it sees 
some of its imaginations realised and still enjoys the 
delights of inventing. 


” * * * * 


Tr is good for us engineers who are 
only used to such quite coarse units 
as thousandths of an inch, and 
weights of a few grains, to consider 
sometimes the finer measurements of the experimental 
physicist. Often he seems to avoid actual weighing 
or measuring altogether, as, for example, when he is 
dealing with the size of ions and the lengths of their 
paths, things so small as to defy even his refinements, 
but now and then he presents us with apparatus of a 
tangible kind in which exceedingly minute dimensions 
and forces are dealt with. A delightful instance is 
provided by an instrument used by Drs. Shaw and 
Hayes, but devised if we remember aright by Vernon 
Boys, to discover if temperature had any effect on 
gravitation. By gravitation the physicist means, of 


Refinements. 


course, the attraction between any two bodies, and. 


not specifically the grosser kind which occurs first to 
the mind of the general. Thus, we find that in the 
beautiful apparatus to which we refer the attraction 
to be measured was that between two leaden balls, 
each weighing 47 kilogrammes, and two silver balls, 
each weighing 2.5 grammes. The gravitational attrac- 
tion was measured by revolving the pair of lead balls 
in a horizontal plane around the pair of silver balls, 
and noting, by optical means, of course, how much a 
quartz fibre, 60 centimetres in length, was twisted. 
Those who want to know more about the apparatus, 
and the results obtained with it, must look up a paper 
read by Dr. Shaw before the Royal Society in 1916. 
It seemed refined enough, but we come to a greater 
refinement. The temperature of the lead balls is 
changed during the experiment, and in the discussion 
on Dr. Shaw’s paper it was suggested that since these 
balls were adjacent to the exhausted tube containing 
the silver balls and torsion balance, the heated air 
rising past them would have a greater velocity on that 
side than on the other, where there was no obstruction. 
Hence, as the velocity was higher the pressure would 
be less, and the lead balls would be pushed inwards by 
the greater pressure on the outside. That seemed a 
hypercritical argument, yet the investigators took it 
up, but from the opposite standpoint. The tube, they 
said, is kept cool, hence the air on that side, being 
cooler, will move with less velocity, hence the pressure 
will there be greater, and the lead balls ought to have 
an outward rather than an inward movement. They 
set to work and measured the effect by mechanical 
means with the help of a telephone. Their view was 
proved right, the lead balls moved outward, each one- 
hundredth of a millimetre, but as the same result 
would have been caused by a rise in temperature of 
only 4 deg. Cent. of the beam that suspended the lead 
balls, and as this rise of temperature is possible, the 
authors are not satisfied that the outward movement 
is due to the ascribed cause. One hundredth of a 
millimetre is a gross unit for the physicist, but it 
is a matter to be marvelled at that a cause so small 
as the difference in velocities of warm air, caused by 
the adjacency of a spherical and cylindrical surface, 
should be worth measurement at all. 


* * * * * 


It may sound almost like a paradox 


— to say that workpeople, as a class, 
Workshop. are more conservative than any 
other section of the public. Yet 


we believe it to be as true as most generalisations, or, 
in other words, that there are always exceptions. It 
is usual to think of the modern workman as a very 
radical person—a person who desires to see the world 
turned upside down, so that he may have what he 
conceives to be the upper position. But, taken in the 
lump, we are disposed to think the workman is con- 
tent with that station of life to which he is called, and 
he has to be jostled into thinking of any change by the 
professional agitator, or, more remarkably still, by his 





employer. All managers find themselves faced with 
this subjection to tradition at times, whether it be in 
the change of methods of doing work, or the provision 
of some amenity which it might be thought the work- 
people would appreciate. If the truth could be 
known, we should not feel the least surprised if it were 
shown that much of the workman’s resistance to 
better workshop methods arises from the fact that 
tradition is thereby upset. He does not like the new, 
and resists it just because it is new and for no other 
reason. Many managers, impressed by the sanitary 
arrangements of American and German model works, 
introdueed clothes cupboards and washing basins in 
the works, only to find that very few men used them. 
Not long ago we inspected a dining hall built by a firm 
employing several thousand men and women, and 
were astonished to find that it was only half filled, 
and to see many men in the works seated on their tool 
boxes beside their machines eating, as they had eaten 
for many years, and as their fathers had eaten 
before them, out of the familiar dinner can, whilst 
the women appeared to be making a frugal meal of 
chocolates and novelettes. No doubt this conser- 
vatism will wear down in time, and Mr. Cecil Walton 
is probably right in his encouraging little pamphlet on 
““ Welfare Study,” receutly issued, when he says it will 
be easier to effect changes with women. “‘ They come into 
industry with open minds. The men are hide-bound 
in tradition—a tradition which must be broken down, 
if we are to take our stand at the head of the industrial 
nations. It is breaking down rapidly, and we can 
never return to the old conditions. So much the 
better for all of us.” “It is breaking down,” but the 
curious thing is that the radical desire for a better and 
fuller life, a life with more comforts and more decen- 
cies, should be able to exist side by side with not only 
placid tolerance but active support of the old 
conditions. 








OBITUARY. 


HORACE SHORT. 


THE death is announced as having occurred on 
April 6th, at his home in the Isle of Sheppey, of Mr. 
Horace Short, one of the pioneers of British aviation. 
Mr. Short, after some years in out-of-the-way parts of 
the world, where great engineering undertakings were 
afoot, became associated with the Hon. Sir Charles 
Parsons, in his experiments with steam turbines, and 
later with the Parsons Auxetophone, but it was in 
connection with aircraft that he was most widely 
known. 

In 1908 he, with his brothers Eustace and Oswald 
Short, started an aeroplane factory on the Aero Club’s 
testing ground at Leysdown, in the Isle of Sheppey. 
There they built a great number of experimental 
aeroplanes for such pioneers as Mr. Frank McClean, 
the Hon. Maurice Egerton, the brothers Grace, Mr. 
Alec. Ogilvie, and Mr. J. T. C. Moore-Brabazon—the 
last named winning on his Short, with a Green engine, 
the Daily Mail’s £1000 prize for the first circular mile 
flown on an all-British aeroplane. Later,.the Short 
Brothers moved to Eastchurch, and there were built 
the biplanes on which were taught the first four 
officers permitted by the Admiralty to learn to fly. 
There also were built the first aeroplanes with more 
than one engine and propeller apiece. 

But it was as a designer and constructor of seaplanes 
that Mr. Short did the greatest service to the nation. 
As early as 1912 Short seaplanes with 100 horse-power 
Gnéme engines were making flights. In 1913 he 
produced his big seaplane with folding wings, which 
enable the machines to be housed in a space no 
wider than their own floats, and which made it 
possible to carry seaplanes of large size on small ships. 
The great Short seaplanes, with Sunbeam engines of 
over 200 horse-power, have done great work in the 
present war. At the time of his death Mr. Short was 
only forty-four years of age. 


JAMES HALIFAX WESTERN. 


WE have received the following particulars from 
the office of Sir A. L. Webb, K.C.M.G., inspecting 
engineer to the Egyptian and Sudanese Governments : 
—tThe death took place on Monday, April 2nd, at 
Hurstpierpoint, Sussex, of Lieut.-Colonel James 
Halifax Western, C.M.G., late R.E. He was gazetted 
to the Royal Engineers from Addiscombe, and went 
to India in 1862, where he was engaged on irrigation 
work. He was superintending engineer of the Head 
Works of the Lower Ganges, Betwa and Sirhind 
Canals, and chief engineer from 1883--1885, when he 
left India to take up work in Egypt under Sir Colin 
Scott Moncrief. On his advice the work of recon- 
structing the Delta Barrage was undertaken, and he 
was the engineer responsible to the Egyptian Govern- 
ment for the execution of this most difficult work, 
which many eminent engineers had considered 
impossible ; in fact, to Colonel Western must be given 
the sole credit of converting the old useless French 
barrages into the effective works they now are, and 
on which the Delta irrigation and the valuable cotton 
crops depend. He retired from Egypt in 1890 on 
account of ill-health, just before the completion of 
this work. 

On his return to England, Colonel Western was 
made inspecting engineer to the Egyptian Govern- 





ment, which post he held till 1909. He was the first 
to suggest to the late Lord Kitchener the advisability 
of constructing the desert railway from Wadi-Halfa 
during the Sudan campaign. 

Colonel Western retired from the Army in 1886, 
and was awarded the C.M.G. in 1888, and the Ist 
Class Medijie in 1909. 
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Topicos Tecnicos. By Octavio A. AcEvEDO, C.E., 
Santo Domingo R.D. Tip.: “El Progreso,” Emiliano 
Espinal. 1917. 

In this book the author, who is Inspecting Engineer 

to the Minister of Public Works of Santo Domingo 

(Dominican Republic), has collected a number of 

articles and reports written by him on engineering 

subjects, together with translations of a description 
of the Brasher air breakwater, which appeared in THE 

ENGINEER of May 19th, 1916, and of an article called 

‘““The Personal Equation in Engineering,” from the 

Cornell Civil Engineer. 

Since several of the essays treat of subjects con- 
nected with the Dominican Republic, it may be well 
to say that this Republic occupies two-thirds of 
the island of Hayti, and has an area of about 
18,000 square miles. Though independent, it is to 
some extent under the financial control of the United 
States, as by treaties made in 1905 and 1907, President 
Roosevelt arranged to take charge of its Custom 
Houses, in order to pay interest on its loans. Since 
1897 the United States Gold Dollar has been adopted 
as standard of value. 

The book is well written, in an easy though literary 
Spanish, which would not disgrace the best Madrid 
writers, and this is one reason why it is to be specially 
recommended to young engineers who are studying 
the language. A more important point is that in 
describing work in progress or contemplated the 
author bases his arguments on what may be called 
the fundamental truths of engineering—maxims 
which are applicable to hundreds of other self- 
governing States, and appear self-evident to us, 
though disregarded by Ministers, Governors, and 
others in authority. As an instance may be taken 
Sefior Acevedo’s report to the Minister of Public 
Works, by whom he was asked to make additions to 
the map of the Republic. He points out that this 
was made by a Sefior de Moya, who carried out no 
survey for it, but utilised an old map prepared by 
“Sir Schomburgk,”? supplemented by the verbal 
information obtained from numerous travellers. 
As he has discovered many inaccuracies in districts 
which he knows thoroughly, he infers that similar 
errors probably exist in other parts of the map. 
This leads him to the axiom that for a correct plan 
of such magnitude a triangulation is absolutely 
essential. He recommends triangles with 3 to 73 
miles side, as much of the island is totally unex- 
plored. The topography should follow, and then the 
levelling, the curves being every 66ft., 33ft., or 
16ft. 6in., according to the nature of the ground, 
and he shows that the information gained would 
repay the expenditure in a few years, by facilitating 
the laying out of main roads and the extension of 
the few existing railways. For regulating rivers 
and utilising mountain torrents, work based on 
inaccurate plans is money wasted ; whilst comprehen- 
sive irrigation schemes, set out from accurate data, 
would also be a steady source of income to the State. 
As an additional recommendation, he remarks that 
the engineers, in making the survey, would obtain 
information about the mineral wealth which is known 
to exist in regions hitherto unvisited by scientific 
men. 

Other subjects, such as roadmaking, are treated 
in an equally logical manner, and.the chapter entitled 
‘* Problemas Capitolefios ’’ would be useful reading 
for many mayors and town councillors, not only 
in Spain or South America, but in many places 
nearer home. It isareport addressed to the President 
of the Municipality of Santo Domingo, the capital 
of the Dominican Republic. This city, which was 
founded in the fifteenth century, has cisterns hundreds 
»Z years old, which have probably never been cleaned, 
cesspools which are never emptied, and thoroughfares 
which cannot be dignified with the name of streets. 
The author explains why a proper water supply must 
be the first consideration of the municipality, and 
estimates that the cost of a l6in. conduit, with 
reservoirs, filter beds, and branches through all the 
streets, would not exceed £12,000. Only after an 
adequate water supply has been provided, will 
it be possible to construct main and branch sewers, 
the cost of which he also estimates, and finally he 
discusses the advisability of dealing separately with 
surface water, and the most suitable material to be 
used for roads and footpaths. The book is well 
printed on good paper, and is published by the 
Santo Domingo firm, ** El Progreso.” 
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THE INSTITUTE OF METALS. 
No, III.* 


PaPERS were presented by Dr. H. C. Greenwood 
and Dr. R. 8. Hulton, “‘An Electric Resistance 
Furnace for Melting in Crucibles’’; by Mr. Carl 
Hering, ‘‘ Ideals and Limitations in the Melting of 
Non-ferrous Metals*’; and by Mr. H. 8S. Primrose, 
‘** Metal Melting in a Simple Crude Oil Furnace.” 
Abstracts of the first two of these papers are 
appended. The third was printed in error on page 
311 of our last issue. The abstract of the paper by 


Messrs. Thornton and Hartley, which should have : 


been given there, appears below. 
*“AN ELECTRIC RESISTANCE FURNACE.” 


The authors have had occasion to note the great improvement 
in working qualities of nickel silver alloys melted with gas over 
similar alloys melted with coke. Electric heating should show 
an even greater advantage. For non-ferrous alloys a construc- 
tion of furnace suitable for using ordinary crucibles is especially 
desirable. The electric furnace designed by the authors takes 
a 100 1b. plumbago pot. The electric heating is quite inde- 
pendent of the crucible, the furnace being of the ‘* resistance ”’ 
type, the current passing through upright carbon rods situated 
near the inner face of the walls of the furnace. The heating is 
thus under perfect control. Actual tests carried out with a 
charge of 90 Ib. of nickel silver took three hours for the first 
heat and 1 hour 35 minutes for the second heat. The energy 
consumption was 53.6 and 29.2 kilowatt-hours respectively. 

The principal advantages to be expected from electric heating 
are :—(1) Absence of gas currents, reducing spelter losses, and 
making the maintenance of a reducing atmosphere relatively 
simple ; (2) lower sulphur contamination ; (3) greatly enhanced 
life of crucibles ; (4) improved quality of metal. The further 
development of this furnace was postponed, owing to the ditfti- 
culty of obtaining carbons in this country at the commencement 
of the war. A description of the work in its incomplete form is, 
however, given with the object of encouraging others to devote 
their attention to the development of a commercially practical 
electric furnace. 


‘IDEALS AND LIMITATIONS IN THE MELTING OF 
NON-FERROUS METALS.” 


The object of the paper is to summarise the principles under- 
lying the best possible conditions for the melting of metals— 
chiefly from the standpoint of the thermal engineer—for the 
purpose of showing the directions in which to look for possible 
progress toward these ideals, and for pointing out the limitations 
imposed both by theory and practice, showing how they might 
be more closely approached in practice. The possible directions 
of improvements are enumerated and discussed with the ultimate 
object of reducing the total cost of melting per pound of satis- 
factory castings. An intelligent combination of small economies 
may amount to an appreciable total. Economies should be 
properly compared ; for instance, it is shown that the use of the 
more costly electric heat instead of cheap fuel heat may some- 
times result in less total cost, notwithstanding an increased cost 
of the heat and of the plant. The losses of heat are analysed 
and it is shown how some of them may be reduced. Heat 
insulation, over-insulation, reducing the time the metal is hot, 
the advantages of rapid heating and casting, superheating, and 
how the thermal losses caused by it can be reduced, are dis- 

eussed. The characteristic differences between combustion 
and electric heat, and their effect on metal heating, are pointed 
out. The causes of the loss of zine during melting are briefly 
considered. 


Mr. H. L. Reason said that any account of melting 
non-ferrous alloys would be incomplete without a 
reference to the coke-fired furnaces which are still 
the most generally employed fog brass and other 
copper alloys. The chief preliminary question was 
whether square or round furnaces were to be preferred. 
The results of a number of tests had proved that the 
square furnace was the more efficient from the point 
of view of fuel consumption, and was also much easier 
to rebuild and keep in repair. In recent forms of 
this furnace the trouble in removing clinkers and 
tire-bars had been obviated by carrying the lining 
of the furnace on a cast plate, the fire-bars being carried 
on bearers below, leaving I}in. air space between the 
top of the fire-bars and the underside of the plate carry- 
ing the lining. Air space was also arranged round the 
bottom bearer,so that in the event of the fire-bars being 
choked, sufficient air could be admitted through the 
sides and over the top of the fire-bars to work the 
furnace. The average loss in melting with coke-fired 
furnaces for brass castings was about 5 per cent., 
loss being chiefly in the zine content. A number of 
new furnaces of the Hall and Wigley type were in use 
and had been found to be a great improvement over 
the old pattern bottom. Another type of furnace 
in fairly general use was that supplied by Carr of 
Smethwick. A number of coke-fired furnaces of the 
tilting type had been introduced by the Morgans 
Crucible Co., and were meeting with approval in 
various works in the Birmingham area. 

Mr. T. Teisen described the furnace invented by 
the Danish civil engineer, Axel Hermansen, of 
Ingelstad, as the result of several years’ experiments. 
Ordinary coal was used as fuel and was fired in a 
gas producer built in the furnace. It worked on 
the Hermansen recuperative system, which was now 
being used in about 3500 furnaces of different kinds. 
This system, for the preheating of air and gas, had in 
many cases displaced the Siemens regenerative 
system. The recuperative system was continuous, 
the air and gas always passing the same way through 
the recuperator. The waste gases were conducted 
through the sides of the recuperator tubes to the 
secondary air supply. The gas was led from the producer 
to a central burner, where it met the highly preheated 
air from the recuperator, thus being burnt in the 
combustion chamber, in which six crucibles of ordinary 
size were arranged in a circle. During the official 
trial at Sweden, extending over one week of August, 
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1914, the fuel consumption, including the coal used 
for keeping the furnace warm from Saturday noon 
to Monday morning, was only half that used in 
ordinary pit furnaces. The crucible lasted for about 
35 per cent. more heats than in the coke furnaces, 
and the loss of metal was reduced from about 24 per 
cent. to }# per cent. At Finspong Metallverken, 
where this furnace had also been worked since 1915, 
the coal consumption was about 34 ewt. for one ton 
of metal (70/30 brass) melted. The furnace capacity 
was about 14 charges each of half ton in 24 hours, 
equal to a production of about seven tons. The loss 
of metal was reduced to between }$ per cent. anc 
? per cent. These latter figures were the result of 
about six months’ running. 


Dr. Rosenhain said that the information given 
by Mr. Teisen was very valuable. The use of the 
producer gas-fired furnace had not yet made much 
headway in the non-ferrous metals industry, but 
he believed it had a great future. The furnace 
described appeared to be very efficient, and there was 
a good deal to be said in favour of the recuperative 
It was clear, too, that the electric furnace 
was also going to be of importance in the melting 
of non-ferrous metals. Purer metals were being use | 
and specifications were becoming more rigid. These 
conditions paved the way for the more extende:| 
use of a furnace in which it was possible to obtain 
accurate control of the working temperatures and of 
atmospheres. From these standpoints the electric 
furnace was unrivalled. Partly owing to the low 
temperatures involved the cost of heating placed the 
electric furnace at a disadvantage compared with 
the other types employed for the melting of non- 
ferrous metals, and a good deal of work had been 
done at the National Physical Laboratory to design 
a furnace to be used for temperatures of from 
1100 deg. Cent. to 1600 deg. Cent. 

Sir Gerard Muntz referred to the question of metal 
losses in melting. As a manufacturer he assumed 
an average of 1} per cent., and it often came down 
to $ per cent. A subject that required very careful 
investigation in connection with gas-fired furnaces 
was the absorption of gases by the molten metal. 
As to the fluxes employed, it was not only a question 
of the flux itself and its influence on gas absorption, 
but how it was applied, whether it was put in the 
crucible with the metal or at a later stage. As a 
practical man he admitted that there was no accurate 
knowledge at the present time in connection with 
brass, cupro-nickel, or copper, as to the temperature 
at which the absorption of gas took place. 'Tempera- 
ture was the crux of the whole problem. He could 
speak from experience of the furnace described by 
Mr. Reason. It reduced the coke consumption as 
compared with’ the round type, and also caused a 
diminution of the ash output to the extent of 60 per 
cent. He agreed with Dr. Rosenhain that the 
electric furnace was the furnace of the future. 

Mr. W. R. Barclay, speaking as a manufacturer 
using coke-fired furnaces, referred to the difficulty of 
obtaining uniform results from two shops having 
the same equipment owing to the operation of the 
human factor. The workman problem was a serious 
one. Very few persons were capable of doing all 
the operations involved in metal melting, and it was 
essential that the. expert should work hand in hand 
with the workmen. Economy in one direction could 
easily be set off by waste in another, and a saving 
of fuel might be counterbalanced by a reduction in 
the output. Failing co-operation with the workman, 
an endeavour must be made by improved appliances 
to eliminate as far as possible the human element. 
He believed in the future of the electric furnace. 

Mr. D. Clifford Highton said that as a manufacturer 
he should welcome the introduction of a satisfactory 
gas-fired or electric furnace for non-ferrous metals, 
but up to now it did not seem to him that a case had 
been made out for giving up the old coke furnace. 
He admitted that working conditions might be im- 
proved, and on the question of thermal conductivity, 
referred to by Dr. Rosenhain, said he had found a 
marked increase in efficiency by building the furnaces 
closer together. The working costs, including all 
charges at the present high level of wages and mate- 
rials, and based on the melting of considerably over 
1000 tons, were 42s. 7d. per ton melted, the melt 
including practically all the non-ferrous metals. 
They were obtaining nearly 24 heats per crucible 
of 100 Ib. He was gratified to find that his figures 
compared favourably with those of the Mint, and it 
would seem there was still a field for the old coke-fired 
furnace. 

Mr. L. C. Harvey said that the tilting furnace had 
saved the situation in connection with the output 
of brass for munition work. Reference had been 
made to the human factor, and he would point out 
that the use of the 600 ewt. furnace had to a great 
extent eliminated the influence of the workman on 
output. 

Mr. A. B. Roxborough quoted some results of a 
plant run on gas for the past six months, the figures 
including the costs of driving the gas engine for the 
blower. The total consumption averaged 766 cubic feet 
per ewt. of 70/30 metal melted. On copper the average 
came out at 5 cubic feet per Ib. melted. In a case 
where large quantities were melted the consumption 
costs had been reduced by a change of furnace from 
12 to 14 cubic feet to 5 cubic feet per Ib. In yet 
another instance, that of a brass fountry, gas melting 


had been adopted to obtain a quick turnout with 
satisfactory results, not only on output but costs. 
The manager of the second largest foundry in Great 
Britain had told him that the adoption of gas instead 
of coke-firing had enabled a reduction of staff to the 


‘extent of 40 to 50 men out of a total of 700 hand. 


He believed that when it was a case of making 
changes there would be a general disposition to adoy 
gas in place of coke-firing. 

Mr. H. H. A. Greer hoped that in order to clear up 
some of the points at issue statistics would be compiled 
by manufacturers of the work done with differen: 
types of furnaces. More data should be obtained 
on the performances of the various forms of 
furnaces under different conditions. He believed 
that the work ought to be placed in the hands of a 
committee, and he hoped that if such a body were 
formed that firms engaged in the industry would he 
willing to give figures. His firm would be very 
glad to do so. 

This terminated the discussion, and a very successful 
and largely attended meeting concluded with th: 
customary votes of thanks. 


OF BRASS AND COPPER IN A 
WITH COAL-GAS FUEL.” 


“THE 
CRUCIBLE 


By H. M. 


MELTING 
FURNACE 
THoRNTON and H, Harrey. 

Thermal Efficiency ; Fuel Consumption.—Coal-gas is a mor 
costly fuel in terms of B.Th.U, than furnace coke, and to attain 
success with gas-fired metal melting furnaces an increase! 
thermal efficiency is essential. The thermal efficiency is depen 
dent upon the pouring temperature of the metal, being lowe: 
the higher the temperature attained. The overall efficiency, 
calculated on the basis of the total consumption, starting from 
cold, is dependent upon the number of melts put through 
successively. The steady state efficiency, é.¢., the efficiency for 
individual melts after about the fourth melt is about 30 per cent 
for a pouring temperature of 1000 deg. Cent. and 25 per cent 
for 1200 deg. Cent., the overall efficiencies on the basis of six 
melts being respectively 21.6 per cent. and 17 per cent. 

The requisite pouring temperature will depend upon the 
nature of the alloy and the size of the casting. In the experi 
ments with brass quoted in this communication the pouriny 
temperature has been 100 deg. Cent. above the liquids for tho 
particular alloy, and probably represents the lower limit of the 
suitable pouring temperature range. To obtain a pouriny 
temperature 100 deg. Cent. higher than this would involve 
approximately a 20 per cent. increase in gas consumption. 

The presence of small amounts of metals foreign to true brass 
would not be expected to affect the specific heat of the alloy 
very much, although, of course, they may materially assist 
in the melting of brass by lowering the liquidus point to « 
marked extent. Thus, in melting red brass, it was poured at 
1090 deg. Cent., and about 20 per cent.. more gas was employed 
than in melting a yellow brass, which was poured at about 
1000 deg. Cent. 

For a pouring temperature of 1000 ~~ Cent. yellow brass 
can be melted at an expenditure of 1200 B.Th.U. per pound of 
metal, melted on the basis of six successive melts ; with twelve 
successive melts this reduces to 1030 B.Th.U., and with twenty 
successive melts to 960 B.Th.U. Copper ingots have been 
melted at a consumption of 1908 B.Th.U. per pound, on a basis 
of six successive melts, the overall efficiency of the melting 
process being 17 per cent., the steady state efficiency being 
25.5 per cent. By comparing the efficiency result of the copper 
melt with that obtained during the brass melting, the efficiencies 
for intermediate pouring temperatures can be calculated, and 
from these the increase in gas consumption that would be 
required in order to obtain higher pouring temperatures for 


Metal Losses.—The vaporisation loss of zine in the melting 
of brass has been investigated somewhat closely, and it has been 
found that with a low pouring temperature, i.e., 1000 deg. Cent., 
this need not exceed 1} per cent. of the zinc originally present. 
With a red brass poured at 1100 deg. Cent. the loss was some- 
what higher, whilst, when the temperature of the yellow bras 
was raised to 1180 deg. Cent., the zine loss rose to about 6 per 
cent. The use of a flux does not appear to produce a smaller 
zine loss than a charcoal covering, although it does lessen 
materially the amount of metal retained in a pasty condition 
in the skimmings. The best results appear to be obtained hy 
the use of both charcoal and a little flux. 

General Considerations.—The life of pots obtainable in 
fired furnaces would appear to be greater than in coke-fired 
furnaces, and the time required for the completion of the melt 
would appear to be less in the former case than is general in 
the solid fuel furnaces. Marked fuel savings result when the 
furnace is designed so that the metal is preheated before admis 
sion to the blast burner. 

If both the metal and the air are preheated to the same 
temperature, then greater recuperation results from the brass 
than from the air. On the other hand, data obtained without 
preheating, and with only metal preheating, when compared 
with that obtained when there is preheating of both brass and 
air, would appear to indicate that some advantage results in 
‘preheating the air on account of its effect on the temperature 
attained in the combustion zone of the furnace, as distinct from 
the advantage accruing from the mere transference of the thermal 
energy from the flue, back to the melting chamber. 


as 








BUOYANCY AND STABILITY OF SUBMARINES.* 
By Professor W. HOVGAARD, Member. 


Tue object of this paper is to give a discussion of some 
of the more important problems connected with the 
buoyancy and stability of submarines. I is attempted, 
in particular, to disentangle the somewhat complicated 
relations between buoyancy, weight, and stability, and 
to discuss in a general way the means which must be 
adopted to control these qualities. A mathematical and 
graphical mode of representation is proposed with a view 
to a standardisation of ship calculations for this craft. 
It is hoped that the paper may elicit criticism and addi- 
tional information from designers as well as from naval 
officers, who are familiar with the handling of submarines, 
so that further light may be thrown on this important 
subject. 

From the point of view of buoyancy and stability 
submarines differ radically from ordinary vessels on 
account of the requirements for wide and rapid changes 
in displacement, ranging from a surface condition with 
considerable reserve of buoyancy to a state of complete 
submersion. This necessitates the use of a number of 
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ballast tanks with powerful means for flooding and pump- 
ing, and gives rise to some complicated problems in 
buoyancy and stability. Submarines may be classified 
as single-hull and double-hull boats, which differ in the 
mode of construction and therewith in point of stability 
and mode of subdivision. The differences in the latter | 
respects, although very considerable, «sre, however, 
essentially of a quantitative nature only. Both types 
must be subdivided on the same prine iples, the claims to} 
stability in the various conditions are the same, and 
the same method of representing the buoyancy and 
stability, mathematically as well as graphically, may be 
employed, 

Figs. L and 2 show diagrammatic sections of a single- | 
hull and a double-hull boat respectively. In the former 





Fig. 1—-SINGLE HULL SUBMARINE. 


the ballast tanks are entirely mside the strength-hull, 
in the latter they ere chiefly outside. Between these ; 
two extremes intermediate types exist. The general 
discussion of buoyancy and stability, with which the 
paper begins, covers both types, but we refer in particular 
to the double-hull boat, and hence to Fig. 2, because it 
presents the most complete and complicated case. 


Weicut AND BuoyYANcy. 


We may regerd all ballast—water, internal or external, 
and water in self-baling parts—as forming part of the 
sea, end hence as not belonging to the weights of the 
boat. It follows that the buoyant volume changes form 
and the centre of buoyancy changes position when ballast 
water is pumped in or out, but the displacement and the 
position of the centre of gravity remains unaltered under 
all the various conditions of immersion so long as no 
other weights are added or withdrawn. ‘This is found 
to simplify the treatment very considerably. 

Normal Conditions.—In the designed condition the 
boat is supposed to be ready for sea, but with only a 
certain part—say, two-thirds—of the fuel and other 
consumable weights on board. We assume that the 
fuel is oil, and that the vacant volume in the fuel tank 
is replaced by sea water; but this water, which is not 
expelled when the boat is in the light condition, is not 
regarded as ballast, and is, like the fuel oil itself, reckoned 
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Fig. 2—DOUBLE HULL SUBMARINE 


to belong to the weights of the boat. The water in which 
the boat floats is supposed to be of a certain normal 
density, which should be the average of that of the sea 
in which the boat is destined to operate. The term 
“normal” is applied to all conditions where the loading 
of the boat and the density of the sea water are as here 
detined, irrespective of the water-line on which the boat 
may float, since that depends only on the amount of ballast 
water admitted into the tanks. 

Various Conditions of Floating—Referring to Fig. 2, 
the water-lines and conditions to which a boat may be 
brought by means of water ballast are defined as follows :— 

W, L,: “ Light condition,” in which all ballast water 
is expelled. So long as the loading of the boat and the 
density of the sea water remain unaltered, the boat 
cannot float on any lighter water-line than W, L,. 

7, L,: ‘* Ready-to-dive condition,” in which “filling 
of the main ballast tanks will just submerge the boat 
aud give her the proper trim for going under water. 

W, L,: ‘ Submerged condition,’ in which the boat 
is fully immersed. There remains usually, when the 
boat is under way, a slight excess buoyancy, which is 
overcome by means of the horizontal rudders ; but this 
buoyancy. which is not ordinarily more than about one 
pound per ton of the displacement, may here be neglected. 
Longitudinally, the boat is assumed to be in equilibrium 
with its axis about horizontal. 

WL: Any condition intermediate between light and 
submerged conditions. 





Analysis of the Displacement Volume.—The total 
volume bounded by the external surface of the boat when 


it is fully submerged may be divided into several parts, 
all of which have their special function in the buoyancy 
problem, and must be clearly distinguished from one 
another, 

(1) The volume of the strength-hull, with deduction 
of the net space occupied by water in the internal ballast, 
tanks, when the boat is in the submerged condition. By 
the term “‘ strength-hull”’ is here meant that part of the 
hull which is designed to resist the pressures at the 
maximum depth of immersion. ‘This volume, in so far as 


‘it is below the plane of flotation, always contributes to 


buoyancy. 

(2) The volume of all water-excluding parts outside 
of the strength-hull, including external appendago.:. 
structural materials, whether inside or outside of tho 
external tanks, anchors, telephone buoy, deck torpedo 
tubes with torpedoes, and all other objects external to tho 
strength-hull. In addition, we include in this group also 
the net volume of the self-baling spaces which may be 
found below the water-line in light condition, since these 
spaces are always filled with water when the boat is 
afloat. As an example may be mentioned the space 
forward of the sluice valves of the torpedo tubes in the 
bow, inside the ports, between the stem and the first 
bulkhead. Other similar spaces, which bale out only 
when the boat is in dry dock, may be found. The volume 
uf all such spaces is generally small, and is included in 
this group simply as a matter of convenience ; the water 
which fills it is considered as belonging to the permanent. 
weights of the boat. 

The sum of all volumes under group 1 and 2 is often 
referred to in the following as the *~* always-buoyant 
volume.” This volume is, of course, effectively buoyant 
only when below the plane of flotation. 

(3) The net volume of all ballast tanks, which are 
normally either completely full cr completely empty, 7.c.. 
all the main tanks, to which also tho so-called safety tank 
is reckoned to belong. It is immeterial to this grouping 
whether the tanks are internal or external. 

(4) The net volume occupied by water in the partly 
filled ballast tanks whon the boat is submerged. In 
order to avoid heavy scantlings, these tanks are usually 
fitted inside the strength-huil, but, again, it is immaterie.l 
to the mode of grouping whether they are internal or 
external. 

(5) The net volume of all self-baling parts above tho 
light water-line, W, L,, often referred to as the super 
structure. In some boats these parts may be closed 
water-tight so as to contribute to reserve buoyancy in 
light condition after the water has run off, but in the 
submerged condition they are always filled with water. 
We shall assume them to be flooded up to the plane of 
flotation. The self-baling superstructure is not exposed 
to heavy pressures and may be lightly built. 


Definitions.—Referring again to Fig. 2, the following 
symbols are used, where necessary, with suffixes corre- 
sponding to the water-lines to which they belong > 

G: Centre of gravity of the boat complete, but 
exclusive of all water ballast. This point remains in 
the same position under all conditions of immersion, so 
long as no weights belonging to the boat are removed 
and no extra weights, other than water ballast, are 
added. 

B: Centre of buoyancy of total displacement volume 
below the plane of flotation, excluding net volume of all 
water ballast actually in the tanks and of self-baling 
spaces flooded above W, Ly. 

”: The always-buoyant volume below the water- 
Ime, 7.e., that defined under (1) and (2). We do not, 
therefore, include in V the vacant spaces that may 
exist in the main tanks prior to or during flooding, nor 
those which may exist in other tanks below the level 
to which they are flooded in submerged condition, ‘.e., 
no volume comprised in groups 3 and 4 is included in 
V. When the boat is fully submerged V = V,, which 

-under the assumption that no excess buoyancy 
remains in that condition—is equal in amount to the 
effective buoyancy-giving volume or the “ displacement 
volume ” on all water-lines at which the boat may float. 
This volume is constant so long as the loading of the 
boat and the density of the sea water remain unaltered. 

v: The volume of all ballast water actually in the 
tanks when the boat floats on any water-line, W L. 
In the light condition v =O. In the ready-to-dive 
condition v = v,, which is the volume of water admitted 
to all tanks other than the main tanks. In the sub- 
merged condition v = v,, which is the maximum amount 
of water ballast, but does not include the water which 
may be found in the oil tanks. In this condition the 
main tanks are filled completely while other tanks are 
only partly flooded. The aggregate volume of the 
main tanks is accordingly v, — v, The total tank 
volume v, is equal to the reserve buoyancy in the light 
condition, and is in modern double-hull boats ordinarily 
from 25 to 35 per cent. of the light displacement. In 
single-hull boats it is now usually from 15 to 25 per cent. 
of the light displacement. In the reserve buoyancy 
is often included the volume of the self-baling super- 
structure in so far as it can be made water-tight, and 
this explains the very large percentages of reserve 
buoyancy given for certain boats. 

c: The volume of water that has entered the self- 
baling spaces above W, L, when the boat floats on any 
water-line, WL. The self-baling spaces below W, L, 
which belong to group 2 are included in V, as explained 
above. It follows that cy = O. 

V’: The total or gross volume contained inside the 
external bounding surface of the boat, including 
appendages, and reckoned up to any given water-line, 
WL. It is the aggregate of all the volumes enumerated 
— (1), (2), (3), (4), and (5). In the light condition 

= V,’, which is equal to the constant displacement 

Pads In the submerged condition V’ = V,’, which 

comprises the entire volume contained within the external 

surface of the boat. 

x: The volume of that part of the tanks—usually 
the main tanks—which is above any given water-line. 
In the light condition, 2 has its maximum value, and is 
equal to z. When water is admitted into the tanks, 
and the boat begins to sink to a deeper draught, z 
ultimately becomes zero, and will vanish in many 
boats before the ready-to-dive condition is reached, 
depending, of course, on the height to which the tanks 





are carried. In some boats 2 is zero even in the light 
condition. 

The weights of the water of normal density that would 
fill the spaces V, v, V’, c, and x are denoted respectively 
by W, w, W’, C, and X. These weights are here supposed 
to be given in tons, and the volumes in cubic feet. 

Relations between the Different Weights and Volumes.— 
On any given water-line the total displacement is equal 
to the sum of all its component parts— 

W=W+u,-X+C) 
W=V+u—ax+e : 

The weight of the boat remains unaltered under all 
all conditions of immersion, being independent of the 
ballast water. This. weight is the constant “ displace 
ment,” and must be equal to the displacement in the 
light condition, W,, as well as to the effective buoyant 
displacement in submerged condition, W,. Hence— 

"= W, (2) 
v,’ V; a ee 2) 

On any water-line the always-buoyant volume, plus 
the spaces remaining to be filled in the tanks, minus that 
part of the tanks which is above the water-line, must 
equal the constant displacement volume— 

W, =Wt+w—w—X 
Ve =V+y% v—@2 

The weight and volume of ballast water that has entered 
the tanks must always be equal to the weight and volume 
of the buoyant displacement added above, W, L,— 

w= W—- W,+ X,—- X (4) 
e = V et 2% = 

When the top of the tanks becomes immersed, X and « 
disappear from the equations. In the submerged con- 
dition the equations (4) may be written— 

o,:= X= W, — W;) 

‘i oo Ve = ola, a ca ee 
showing that the tank volume below W, L,, which is 
occupied by water in submerged condition, must be equal 
to the total always-buoyant volume above that water-line. 
The volume v, comprises Zp. 

The total displacement up to any water-line, minus the 
self-baling parts, must always be equal to the normal dis- 
placement, plus the weight of ballast water actually in 
the tanks— 


(1) 


(3) 


Ww’ —C=W,'+w 
V—-c=V, +0 

Tank Volume Above the Water-line.—The tank volume 
here denoted by x, which exists as such only so long as 
it is above the water-line, is inactive in so far as it does not 
contribute to buoyancy. In the submerged condition 
this volume is again inactive, because it is filled with 
water. Whether 2, is large or small, condition (4’) holds 
good. 

The existence of tank volume above the water retards 
immersion and emersion, since it increases the amount of 
water that has to be admitted into or expelled from the 
tanks. On the other hand, it increases the reserve 
buoyancy, and it improves the stability in the light 
conditions by adding to the breadth of the water-line. 
This is of particular value when the boat enters water 
of smaller density than the normal, and when it is damaged. 
In intermediate conditions the extra tank volume below 
the water-line, while yet unflooded, adds buoyancy at a 
great height above the keel, and helps thus to increase 
the stability under conditions where the stiffness is liable 
to be rather small. Let us consider what happens if 
the tanks are lower, so as not to extend above W, Ly, 
while their breadth is increased. The same tank volume, 
and hence the same reserve buoyancy may be obtained. 
The boat comes to float on a lighter draught in the light 
condition, but the moment of inertia of the water-line 
will be reduced with the circular form of the strength- 
hull, and that of the free surface in the tanks will be 
increased. Moreover, the centre of buoyancy, and hunce 
the metacentre, will be lower in all intermediate con- 
ditions. The result, therefore, will be a much-lessened 
stability in the critical stage while the tanks are being 
filled. This defect may indeed be remedied, as explained 
below, by fitting oil tanks on top of the main ballast 
tanks ; but unless that is done, it appears best to carry 
the main tanks well up above W, Ly, with a slanting top, 
as indicated by dotted lines in Fig. 2. 


oo ae AR) 


STABILITY. 


The following further symbols and definitions are 
introduced :— 

I: The transverse moment of inertia about the 
centre-line of the area of the plane of flotation. This 
area comprises that intercepted by the strength-hull, 
by external oil tanks, whether filled with oil or water, 
and all other water-excluding parts, but does not 
include self-baling parts flooded by water. 

i: The transverse moment of inertia of the net 
free water surface in the tanks. When a tank is placed 
symmetrical with respect to the centre-line plane, or 
when a tank on one side is in free connection with a 
tank on the other side, the moment of inertia is taken 
about the centre-line of the boat. When side tanks 
are not so connected, the moment of inertia is taken 
for each tank separately about the longitudinal neutral 
axis of its free surface. The connection which actually 
exists between two tanks on opposite sides through the 
open sea valves during flooding or expulsion of water, 
is so imperfect that it can be disregarded on account 
of the short duration of the process. 

s: The centre of gravity of all the water ballast, w, 
actually present in the boat on any water-line, W L. 

t: The centre of gravity of the corresponding buoyant. 
volume added between W, L, and W L, including the 
immersed part of the top of the main tanks, 2) — 2. 

M: The metacentre with appropriate suffixes. 

The metacentric height, which in the light condition is 
G M,, is in any intermediate condition— 


GM=GM,+™M,M 


M,M =B,B+ BM - B,M,. 
When the tanks are being flooded the space occupied 
by ballast water, with ita centre of gravity at 8, is replaced 
by a buoyant volume, which always has its centre of 


and 
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gravity, t, at a higher level than s. Hence the centre of 
buoyancy will always go up when ballast water is admitted 
into the tanks, ¢.e., B,B is always positive. Taking 
moments about the bottom of the keel, K, we have— 
V,’ xX B, B = v (Kt — Ks). 
BB=vX#%t 
° Vv,’ 
Further— 


aM. = as, and BM - 


o 


I : 
iia 


whence 
st 


»x i sh 4-4) 
4M = —_— + —_- 2 
° Ve’ a 
When the tanks are flooded, and- the top of the tanks 


(8) 


condition. When the boat floats on W, L,, the ready-to- 
| dive water-line, the flooding of all tanks other than the 


main tanks is so adjusted that when the main tanks are | 


filled completely the boat will just submerge and be on 
the appropriate trim. It is worth noting that the location 
of the water-line W, L, is independent of the conditions of 
loading of the boat and of the density of the sea water. 
It depends entirely on the volume of the main tanks, 
| which is equal to the reserve buoyancy. W, L, may, 
| therefore, with advantage be painted on the boat, or 
| conspicuous marks may be painted amidships and at the 
ends in order to facilitate placing the boat on this water- 
| line prior to diving. The main tanks should constitute 
| by far the greater part of the total tank volume ; in fact, 
| other tanks should not be greater than necessary to 


—the knuckle-line in Fig. 1—becomes immersed, I will | 
fall off very rapidly unless external oil tanks are fitted | 


in the superstructure, in which case the falling off of the 
moment of inertia will be more gradual. In single-hull 
boats I is likewise liable to fall off rather rapidly during 
the process of flooding. 





At the same time a free surface | 


exists in the tanks, ¢ may attain a considerable value, and | 


may even exceed I. The consequence is that although 


B, B is positive, the last term of equation (6) acquires so | 


In certain cases of emerging, as, for instance, when the 

| boat is damaged, or when for some reason it tends to dive 
below the designed maximum depth, it may be required 
| to produce with certainty a great and sudden force of 
buoyancy. One way of attaining this object is to carry 
detachable ballast, consisting, for instance, of blocks of 
lead, which can be let go as desired, but this methoi, 
which was formerly quite frequently used, has severi| 
obvious drawbacks, and appears to be now almost entire! y 
abandoned. When lead ballast is fitted in modern boats, 
it is chiefly for other purposes. The solution now generally 
adopted is to blow out the water of one of the main tanks 
specially fitted for that purpose. This tank is calle 
the “safety” or “emergency” tank. It should b, 
| located near the centre of gravity of the boat, and should 











great a negative value that M, M is practically always | 


negative. Hence M ordinarily falls below M, in all 


intermediate conditions. ‘The metacentric height decreases | 


to a certain minimum, after which it increases somewhat 
to the yalue of GM, when fully submerged. The point 
where the minimum 


occurs and its numerical value | 


| 


| 


depends on the form and location of the tanks on the | 


form of the buoyant part of the hull above W,L,. It 
is usual to stipulate a certain positive minimum value of 
G M, but it appears that in some boats under certain con- 
ditions of loading and flooding M, M may become equal 
to or even greater than G M,, in which case the initial 
stability vanishes. 
the safety of the boat is therefore jeopardised. Generally, 
as the boat heels over, the free surface in the tanks will 
be reduted, and where tanks on opposite sides are in 
connection with each other the water will ultimately 
fill the tank completely on one side, and the value of i 
will then be enormously reduced. Depending on the 
degree of flooding and on the design of the tanks, the 
boat will in most cases find a new position of equilibrium 
at a small or moderate angle of heel. In fact, as far as 
the author is aware, no case is on record where a submarine 
has capsized due to this cause. 

When the main tanks are completely filled, and the 
boat is submerged, 7 will have a value, 1,, determined by 
the free surface in the tanks other than the main tanks. 
The moment of inertia I will be zero, and 


i 
> 7? 

Vo 

i.e., the metacentre M, will fall below B,, the centre of 
buoyancy of the total buoyant volume, but since 7 is 


BM, = — 
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Fig. 
usually small, the two points will not be far apart, and 
approximately the metacentric height— 

G M, = G B,. 

In this condition the longitudinal metacentric height | 
is equal to the transverse, G M,. The centre of buoyancy | 
will have risen through a distance— 

- v X Sat. 
= = —.- 
0 Pe Vv 
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THE TANKS. 


- The Main Tanks.—The main tanks serve to effect the 
transition from the ready-to-dive to the submerged | 


It does not follow, however, that | 
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Figs. 3 and 4—POSITION OFZOIL TANKS} 


allow for variations in weight and buoyancy, as explained 
below, and will always be relatively small. It follows 
that the water-lines W,0O, and W,L, will not be far 


apart under normal conditions. The main tanks should | 


normally be either completely empty or completely full ; 


a free surface should exist in them only during the process | 


of flooding or emptying, which, for military reasons, 
should be capable of being accomplished in a few minutes. 

It has been shown that there are certain advantages 
in extending the main tanks well up above the W, L,, 
and to make them narrow in the upper part. It is other- 
wise desirable to place the tank volume as low as possible, 
since thereby the structure enclosing and stiffening the 
tanks obtains a low position and helps to draw the centre 
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DISPLACEMENT - 


preferably be fitted entirely inside the strength-hull, so 
as to be well protected against damage. It should be 
able to resist internal pressures at least equal to the external 
pressures which the strength-hull is required to withstand. 
The water should be expelled by high-pressure air, or, if 
that is not available, by a special pump capable of working 
against high pressures. The ordinary main tanks are 
too large for this purpose, and are too exposed to damage ; 
if they are external and lightly constructed, they cannot 
be emptied by pumps when the boat is at a great depth 
of immersion. The capacity of the safety tank appears 
to be rarely more than from one-half to one per cent. of 
the light displacement. Ordinarily, the safety tank may 
be operated together with the other main tanks, being 
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5—DISPLACEMENT AND OTHER CURVES FOR A SUBMARINE 


of gravity of the boat down. This is of particular value 
when the boat is submerged, and in the light condition the 
large empty tanks under the bottom serve to draw the 
centre of buoyancy, and hence the metacentre, down, and 
thus lessen the stiffness, which is apt to be excessive in 
double-hull boats in that condition. The main tanks 
should be well subdivided in a number of separate tanks, 


| especially the side tanks. Those that are located centrally 
| under the bottom can be of larger volume, but if they 


extend far up the sides they should be subdivided by a 
vertical water-tight diaphragm at the centre line. The 
main tanks should be concentrated as far as possible 
towards amidships, so as to minimise disturbances of the 
longitudinal balance. 


empty in the ready-to-dive condition, and flooded when the 
boat is to submerge. In case of emergency, when the 
| boat is at a great depth, the safety tank is blown out 
| first, and afterwards, when the boat has ascended to 
| more moderate depths, the other main tanks are emptied. 
| If an accident happens while the boat is at a small or 
moderate depth, all the tanks can generally be blown 
out by low-pressure air, but at very great depths there 
might not be sufficient compressed air available for this 
purpose. 
The Auxiliary Tank.—If the density of the sea water 
and the weight of the boat remained always the same, the 
adjustment of the buoyancy before diving would be 
simple, and could be made once for all, but in passing 
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from fresh to salt water, or vice versd, the buoyancy of a 
given displacement volume may vary more than 2} per 
cent., and the weight of the boat may vary considerably, 
due to the consumption or shipping of oil or other stores, 
firing of torpedoes and ammunition, &c. It is, therefore, 
necessary to provide for variations in the amount of ballast 
water required to submerge the boat. 

Suppose that a boat is designed for service on the ocean, 
and that she, when in normal condition in water of normal 
density and ready to dive, floats, as she should do, on 
the water-line W, L,. When, under these circumstances, 
she enters water of less density or takes on board stores 
in excess of the normal supply, she will sink deeper into 
the water, and when going to dive she will submerge 
before the main tanks are filled. This is objectionable, 
not only because there will be a free surface in one or more 
tanks, but still more because the distribution of water in 
the tanks is indefinite and uncontrollable, so that the 
longitudinal balance may be seriously disturbed. In 
order to avoid this, it is necessary under normal conditions 
to carry a certain quantity of water in a special tank, 
from which the requisite amount can be discharged 
when the boat enters water of less density. By this 
means the boat can be brought to the ready-to-dive 
condition, on W, L,, and when the boat submerges the 
main tanks will be completely flooded whatever the 
density of the water. The tank provided for this purpose 
is called the ‘‘ auxiliary tank.” It is placed at the centre 
of gravity of the boat, perhaps below or enclosing the 
safety tank. It can thus be operated without affecting 
the longitudinal balance of the boat, and the free surface 
which exists in it will be of a definite, known area. We 
have to consider, moreover, that the consumption of 
stores or ammunition reduces the displacement, and 
causes the boat to float on a relatively lighter draught in 
the light condition. The same happens when the boat 
enters water of greater density than the normal. Under 
these circumstances it will be necessary, when making 
ready to dive, to admit a certain quantity of water into 
the auxiliary tank in addition to that which, as shown 
above, must be carried under normal conditions. The 
tank must, therefore, be of such additional capacity as 
to allow for these eventualities. In determining the 
size of the auxiliary tank the designer must consider first 
the probable extreme variations in density of the sea 
water, in which the boat is destined to operate. Suppose, 
for instance, that the volume of a ton of water in the sea 
where the boat is to operate is normally 35.25 cubic feet 
per ton, and that this volume is liable to vary from 35 to 
35.5 cubic feet. Then the maximum fluctuation in 
buoyancy for a given displacement volume is about 
1} per cent. A boat of, say, 1000 tons normal displace- 
ment would be liable to fluctuations in buoyancy from 
about 993 tons to 1007 tons. The auxiliary tank must 
therefore have a capacity of at least about 15 tons, but 
if the boat happens to be operating in water of maximum 
density, and at the same time stores are consumed, so 
that the displacement falls below the normal, it will be 
necessary to edmit still more water into the tanks when 
the boat is to submerge. If, however, the consumption 
of oil fuel is compensated for by the admission of water, 
as usually done, there will generally be no deficiency in 
weight. In general, therefore, the tanks will not need 
for this reason to be made larger. 

When the boat operates in water of minimum density, 
and has more than the normal supply of fuel and stores 
on board, it will be necessary first to pump out the water 
normally carried in the auxiliary tank to provide for 
variation in density of the sea water, and next a weight 
of water equal to that of the surplus of stores, &c. Pro- 
bably, however, this weight will be already compensated 
for by the fact that the extra supply of oil weighs less 
than the water, which in normal condition takes its place. 
Hence, under all conditions, the gradual substitution of 
water for oil compensates more or less for the simultaneous 
consumption of stores. To this must be added that the 
trimming tanks, to be described below, afford a further 
margin for variations in weight. The auxiliary tank, 
therefore, need not be larger than required to provide for 
variations in the density of sea water. It might be 
argued that the auxiliary tank might be used as safety 
tank, but on account of its large size and the uncertainty 
as to its contents it is not so well adapted for this purpose, 

Trimming Tanks.—Before diving the boat must be 
given the proper trim in conformity with the water-line 
W, L, of the ready-to-dive condition, and in the subm rged 
condition the longitudinal balance requires occ: sional 
adjustments. For these purposes ‘trimming tanks’”’ 
should be fitted as near the ends of the boat as possible, 
and provided with means for pumping water from one into 
the other. In normal condition these tanks need not 
hold much water—probably one or two each for every 
500 tons of displacement will prove sufficient—but the 
total capacity should be at least twice that amount, 
and where they are used as compensating tanks for the 
torpedoes, as explained below, they require additional 
capacity, according to circumstances. 


Adjustment Tank.—An accurate adjustment of the 
draught and trim in the ready-to-dive condition is often 
difficult or imfossible. Frequently, perhaps in most 
cases, the wave motion prevents an exact reading of the 
draught marks, and under war conditions may not always 
permit a fine adjustment before diving. Hence, a special 
process of adjustment-is often required in the submerged 
condition. For this purpose, whether the operation 
takes place on the surface or after the boat has submerged, 
a small “adjustment tank” is fitted in some boats 
near the centre of gravity. By pumping water in or out 
of this tank with a small pump it is possible to adjust the 
buoyancy accurately. Experience, however, seems to 
show that even considerable irregularities in buoyancy 
and trim can be allowed for by @ proper use of the hori- 
zontal rudders. Moreover, from the way the rudders 
are carried, it is possible to judge of the balance of the 
boat, and all that is required is to operate on the auxiliary 
and trimming tanks with a small pump. Thus the 
adjustment tank can probably be dispensed with alto- 
gether. 

Compensating Tanks.—When a torpedo is fired, an 
equivalent weight of water immediately enters the tube 
and re-establishes the balance of the boat, but in order 
to insert a new torpedo the water must be blown out. of 
the tube, and if this water is discharged overboard, as 





also when the torpedo is moved from its stowage position 
to the tube, the buoyancy and trim are disturbed. 

In order to avoid these effects, some boats carry special 
reservoirs, into which the water is discharged, placed so 
that when the new torpedo is inserted and water admitted 
to the tube, the balance of the boat is restored. It 
appears, however, that this refinement is unnecessary, at 
any rate in large boats. In modern submarines the 
water from the tubes is ordinarily discharged into the 
adjacent trimming tank, which must be for this purpose 
of somewhat larger capacity. Other changes in weight, 
occurring in the ordinary routine of the service, usually 
take place nearer the centre of gravity of the boat. Their 
effects are less violent, and may be compensated for by 
auxiliary and trimming tanks. In fact, every effort 
should be made to reduce the number of tanks to a 
minimum. Every new tank adds to the complication, 
weight, and cost of the boat, and opens fresh possibilities 
for mistakes and breakdowns. When compensating 
tanks are fitted the water which they contain should 
be reckoned to belong to the weights of the boat. 

The Oil Tanks.—The fuel oil represents such an enormous 
weight that its consumption can only be compensated 
for by filling water on the empty oil tanks. Where the 
tanks are fitted outside the boat, and lightly constructed, 
as appears to be the case in the German boats, it is neces- 
sary to replace the oil by water completely and gradually 
by drawing water into the tanks as fast as the oil is 
removed, so that all the tanks shall always be filled, and 
under the same pressure as the external water. If the 
tanks are internal, or if they are strong enough to with- 
stand the maximum external pressures, the tanks may 
be flooded by water successively as they become empty, 
but in such case the individual tanks must be of small 
size. Since the density of oil is smaller than that of 
water, generally not more than about .9, the substitution 
of water for oil will result in an addition to the weight of 
the boat equal to at least 10 per cent. of the weight of 
oil consumed. If, for instance, a boat carries a supply of 
oil equal to 10 per cent. of the displacement, the addition 
in weight after consumption of, say, one-half of the oil 
would be .5 per cent. of the displacement, or about 
5 tons in a 1000-ton boat. As stated above, this excess 
weight is at least partly counterbalanced by the con- 
sumption of stores, which always takes place at the 
same time, and the auxiliary trimming tanks should be 
able to provide for the difference. 

It is of importance to investigate whether, from the 
point of view of stability, the oil tanks should be placed 
high or low in the boat. It appears that in the German 
U-boats the oil tanks are placed externally on top of the 
boat, while in many other types they are placed in the 
bottom. The problem is best studied by considering 
simple cases. Fig. 3 represents the section of a double- 
hull boat constructed of an inner strength-hull of circular 
section, and an outer concentric lightly-built hull. The 
space between the two shells is used for water ballast 
except where it is occupied by oi. An oil tank in the bottom 
is shown in full, and the alternative of an oil tank in the top 
is shown dotted. Consider first the submerged condition. 
By raising the oil tank from the bottom to the top the 
centre of gravity will go up, but the centre of buoyancy, 
in this case the metacentre, will move up still more, so 
that the metacentric height will be somewhat increased. 
In the light condition the boat will float on the same water- 
line, W, Ly, whether the oil is placed high or low, and the 
centre of buoyancy, as well as the metacentre, will be 
in the same position in both cases, but with the high stow- 
age of the oil the centre of gravity will move up througha 
considerable distance, whence the metacentric height 
will be correspondingly reduced. Now, double-hull boats 
have usually rather small stiffness in the submerged condi- 
tion, and too great stiffness in the light condition, whence the 
effects of placing the oil tanks in the upper position are 
entirely beneficial. In intermediate conditions, while 
the ballast tanks are being flooded, the oil tanks will 
increase the moment of inertia of the water-line, and with 
proper design they will help to avoid any dangerous 
reduction in the stability. In double-hull boats oil tanks 
should, therefore, be placed in the highest possible position, 
preferably in the superstructure above the main tanks. 
These latter should be very deep in the centre, rather 
narrow on the sides, and should not extend much above 
the normal light water-line. They should be concentrated 
as far as possible towards amidship, leaving the ends of 
the boat with single shell. As far as the disposition of the 
main tanks is concerned, these conditions seem to be 
most nearly realised in the Laurenti boats. 

Single-hull Boats.—In single-hull boats of the pure 
type all ballast and oil tanks are inside the strength-hull, 
but the same tanks must be fitted as in double-hull boats, 
and for the same purposes. Again, V signifies that part 
of the always-buoyant volume which is below the water- 
line. The volume occupied by ballast water is denoted 
by v, and is reckoned to belong to the sea. Usually the 
ballast tanks do not reach above the water-line, so that 
the space x does not exist, but otherwise the same symbols 
are used with the same meaning as for double-hull boats. 

The effects of placing the oil tanks in a high position 
as compared with a low position are the same as in double- 
hull boats. Fig. 4 shows a section of a single-hull boat, 
with side tanks and a bottom tank. By carrying the 
oil in the bottom and the water ballast in the side tanks 
the metacentric height, as compared with the converse 
arrangement, will be slightly reduced in the submerged 
condition, but much increased in the surface condition. 
Since single-hull boats are usually amply stiff when sub- 
merged, but rather crank in the surface conditions, it 
seems best to store the oil in the bottom in this type of 
submarine. 


DISPLACEMENT AND OTHER CURVES. 


In order to obtain an accurate and complete knowledge 
of the buoyancy and stability in the various stages through 
which a submarine has to pass during the transition 
from the light to the submerged conditions, it is necessary 
to construct a number of curves, as on the accompanying 
diagram—Fig. 5—which was prepared in connection 
with the design of a large sea-going double-hull submarine. 
For the sake of clearness, only the curves which have a 
direct bearing on the foregoing discussion are shown. 

The diagram is worked out for normal conditions of 
loading and normal density of sea water. The curves 





for W, W’, C, I, and i are plotted on a vertical draught 
scale as base, the ordinates being set off horizontaily 
along the respective water-lines on which the boat is 
floating. From the curve for W’, the gross displacement, 
the values of C, the weight of water that has flooded the 
self-baling parts, is set off inwards, towards the vertical 
base-line, and thus a curve for W’-—C is obtained. 
According to Equation (5) 
W’-C-w=W,, 

which is the constant normal displacement.* Hence the 
intercepts between the curve W’-C and the vertical 
line through the intersection between the W’ curve and 
W, L, must be equal to the water ballast w, and the 
curve W’—C must be congruent with the curve for w 
set off directly from the base. 

The curve for W, the displacement of the always- 
buoyant volume, runs parallel with the (W’—C) curve 
from the top down to the point where the tank begins 
to emerge above the water. Above this point the intercept 
between the two curves is everywhere w,, the total amount 
of water ballast. Below this point the intercept is w, — X. 
The curve for X is shown dotted ; the intercept between 
it and the W curve is again w,. The vertical dotted 
line representing W,’ passes through the top point of 
the W curve, since W,’ = W,. In the calculation of 7, 
the moment of inertia of the free surface in the tanks, 
it was necessary to assume a certain order in which the 
flooding took place. While I, is equal to zero, i, has a 
considerable value, due to a free surface in ballast tanks 
other than the main tanks and in some of the oil tanks. 

The curves for B, M, G, s, and ¢ give the height of these 
points above the bottom of the keel K. These curves 
are constructed as usual in metacentric diagrams by setting 
the respective heights up vertically from the horizontal 
base-line through K along ordinates determined by 
transferring the draughts to a diagonal line drawn at 
45 deg. to the base. The curve for the centre of gravity, 
G, is a straight line. The vertical intercepts between 
this line and the curve for M give the metacentric heights 
at all stages of immersion, and show clearly its minimum 
value and the point at which it occurs. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Iron Trade and America at War. 


Aut the talk this week is of the effect upon the 
iron trade of America’s entry into war. The new and most 
welcome position is not likely immediately to influence 
greatly trade between this district and the great Republic, 
apart from the facilitating of incoming supplies. West 
Midland shipments through the American Consulate in 
Birmingham last year compared favourably with pre-war 
experience, so far as value was concerned. But in the 
matter of volume, it was another story. Recent shipments 
have been slightly under those of 1916. Consumers of 
Bessemer and Siemens bars and billets of American 
manufacture are as yet uncertain whether America’s 
joining the Allies will make for or against the receipt of 
better deliveries. There are many who have abandoned 
all hope of any further supplies. The circumstances, 
however, that more shipping from across the Atlantic is 
now likely to be released, encourages quite a different 
expectation in some other quarters. It has been amply 
recognised in this district for some time past that much 
half-finished steel has been lying on the wharves in 
America waiting for boats to carry it across. The semi- 
steel position in its relation to the decision of Congress is 
this week the matter which creates most eager discussion 
upon the Birmingham Iron Exchange. American billets 
have been recently quoted at the impossible figure of £24 
perton. The British figure would be £17 or £18 per ton. 
Small consignments of American discard steel have been 
named at as much as £9 per ton prior to being put on ship- 
board. But with freightage, insurance, &c., the total cost 
by the time the material reached local consumers would 
have been as much as £15, or several pounds per ton above 
the figure attaching to native discard material. American 
steel wire rods are quoted at date on the basis of £29 per 
ton delivered to the Birmingham wire-drawers. Local 
works awaiting equipment at the hands of American 
machine tools makers hail the active entry of the United 
States into participation in the deciding of European 
affairs with satisfaction. Large consignments of 
machinery and manufacturing metallurgical materials are 
awaiting shipment at the American eastern ports. This 
congestion should now be relieved, and users in the 
Midlands advantaged. Latterly, the hindrance to pro- 
duction on this side caused by a lack of American tonnage 
has been seriously felt by some local manufacturing 
industries, which look to Transatlantic sources for certain 
of their supplies. 


Coming Iron Trade Quarter Day. 


Before another letter appears from me in THE 
ENGINEER, the West Midland iron trade April quarterly 
meeting will have come and gone. The fixture is due for 
Thursday of next week in Birmingham, and there is 
certain to be an important gathering of representative iron 
and steel men from all parts of the kingdom. Whether 
Staffordshire marked bars, always the crucial price factor 
at the quarterly meetings, will see any change in quotations 
is not definitely known as this is written. All must 
depend upon the answer which the Ministry of Munitions 
makes between now and the date of the meeting, to the 
application of the Midland pig iron makers for an increase 
in the pig iron maxima. If an advance—at any rate of 
anything like 5s. per ton—should be given them, marked 
bars will almost certainly advance either 10s. or £1 per ton. 
In such an event, the new price for the April quarter 
would become £16 or £16 10s. per ton as the basis, with 
£16 12s. 6d. or £17 2s. 6d. as the figure for Earl Dudley’s 
L.W.R.O. bars, and £17 or £17 10s. as the quotation of 
Messrs. John Bradley and Co.’s Stourbridge brand of bars. 
At one time, in the Staffordshire trade of the past, the 
bars of Messrs. Bradley, Barrows, and Hall, recognised as 
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the B.B.H. brand of iron, commanded £1 per ton above the 
rest of the market, but to-day Messrs. Robt. Heath and 
Sons, of the Biddulph Valley Ironworks, Stoke-on-Trent, 
who are the owners of this celebrated Staffordshire mark, 
quote in agreement with the bulk of the makers. As 
I have said, no definite pronouncement can yet be reached 
whether next week will see an advance. This material 
and merchant bars are a Government controlled price. 
But should bars be raised to £16 for “‘list’’ qualities, it is 
significant that such an increase will once again bring in 
the record high-water mark touched in the great iron 
trade years of 1872-3. 


Easter at the Ironworks. 


The importance of keeping up the output at the 
iron and steelworks is so urgent that the holidays have 
been reduced to the shortest possible period. Iron and 
steel makers are doing their utmost to respond to buyers’ 
importunities, but most of them would be too well pleased 
if they did not receive another offer of business for a 
month or two to come. Maximum prices were quoted on 
‘Change in Birmingham to-day—Thursday—and new 
transactions were categorically subjected to the addition 
of any increase of price which may occur on Quarter Day, 
or early afterwards. Makcurs of merchant and third-class 
qualities of bars also took the precaution of making their 
prices contingent on any possible change in the forth- 
coming re-consideration of the pig iron maxima. The 
eurrent ‘control’? price of merchant bars is £13 15s. net 
per ton at makers’ works, which is equal to £14 15s. and 
£15 per ton delivered. Third-class bars, which are an 
uncontrolled material; are £14 10s. to £14 15s. delivered 
to consumers in the Black Country districts. Gas tube 
strip keeps very active and strong at £15 to £15 10s. 
delivered, and iron and steel hoops £17 lis. to £18 and 
£19 per ton. The fresh advance in ironworkers’ wages 
of 2} per cent., advised in my last week’s letter, which 
brings the wage for puddling up to the truly fabulous 
figure of 17s. 9d. per ton, was adduced by ironmasters 
this afternoon as accentuating the anomalous position 
with respect to iron trade profits of producers who are 
engaged almost entirely upon war work. The increase to 
the puddlers accrues only from the enhanced value of a 
relatively small proportion of finished iron sales subject 
to no price restriction whatever. Herein lies the grievance. 
The singular situation now created will certainly strengthen 
the claim the manufactured ironmakers are putting 
forward, that any rise granted by the Ministry of 
Munitions in the maximum price of pig iron must be 
accompanied by a fully corresponding addition to con- 
trolled finished iron prices. 


Trade and the Government Control System. 


In the Birmingham district manufacturers have 
placed their material resources freely at the disposal of the 
Government in the present crisis. But uneasiness is now 
appearing respecting the restrictions which are being laid 
upon business under the control system, and especially 
concerning the export trade. It is argued this week that 
the control goes beyond the necessities of the case. It is 
stated that no priority certificates have been issued to 
manufacturers and merchants in this part of the kingdom 
under the Order of March 15th. Birmingham manu- 
facturers are without guidance where the certificates should 
be applied for, and they do not understand the interpreta- 
tion of the Order. One grievance is that, though pro- 
duction in many trades has been stopped or has been 
greatly curtailed by the restrictions put upon the supply 
of raw materials, there are still stocks of manufactured 
goods which it is legitimately desired to export, but for 
which permission cannot be obtained, notwithstanding 
that shipping is known to be returning overseas empty. 
Thesum total of the traders complaints is that, in this district 
at any rate, the Government control machinery which 
has been hitherto willingly submitted to for safeguarding 
national interests, is now béing seriously overdone, to the 
very considerable detriment of export trade. 


Pig Iron Advances and Government Maximum. 


in the pig iron trade Midland makers are still 
waiting for the reply of the Ministry of Munitions to their 
application for an increase in the official maximum. No 
answer is yet to hand, but the expectation is that an 
advance will be conceded. This impression was 
strengthened to-day—Thursday—on ‘Change in Bir- 
mingham by the report that an increase of 5s. in the 
maxima had just been granted to the Cleveland iron- 
masters. If the report, which was prominently referred 
to in the North of England letter of THE ENGINEER last 
week, should turn out to be correct, the Midland claim 
certainly cannot be refused. Under these circumstances, 
great and very hopeful expectation prevails, and if the 
Midland makers succeed, then the Staffordshire pig iron 
firms have resolved to apply for a 5s. increase in the 
Staffordshire maximé. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


The general appearance of the iron and steel 
markets this week is not much different from what it was 
a week ago, and very little private business is in evidence. 
\ good many members of the Exchange are away pro- 
longing the Easter holiday, there being nothing in the 
situation to hurry them back. The war news of the last 
few days, however, has been of a character to cause a 
renewal of the expectations of an earlier settlement of the 
great struggle, and this expectation re-acts upon the 
markets, especially with regard to forward buying. As 
my readers know there is a definite clash in opinions with 
regard to the course of iron and steel prices after the war ; 
almost all manufacturers, and some merchants, believing, 
or trying to believe, that prices will be maintained. As 
for the opinion of manufacturers, that may bedisregarded, 
for it is their ingrained habit to believe that prices will keep 
good for them ; but the merchants are capable of taking a 





more detached and a more reliable view of things. But, 
although some merchants take the view above indicated, 
there are very few who would care to act upon it, and 
almost all would prefer to be free from obligations when 
peace is signed. 


Foundry Iron. 


The market for ordinary foundry iron is very 
quiet, but this is customary immediately after a holiday, 
and there is no doubt but that the demand is fully equal 
to the supply ; in fact, the latter has been further dimin- 
ished recently by the transferring of two more foundry 
iron furnaces to the production of basic pig. The market 
here is still disturbed by persistent rumours that the price 
of ordinary Midland iron is to be raised by 5s. per ton, and 
that the announcement of this change will be made at the 
quarterly meeting. Sellers, practically without exception, 
insist upon a protecting clause to cover them against this 
anticipated advance, and this alone would make new 
business difficult to arrange. In any case it is not expected 
that the market price of No. 3 will move up by the full 5s. 
per ton; but it is quite possible that the price of Derbyshire 
iron will rise to 100s. so soon as the maximum permits of 
it, because already merchants can obtain 98s. 8d.; and 
Staffordshire No. 3 has been selling at 100s. for some time. 
It is known that makers of the Midland irons have applied 
for the rise, but here many people are sceptical about the 
validity of the reasons, or excuses, for it, and of opinion 
that the price is already quite high enough to allow of a 
good profit on the production. The whole position of the 
Government in this matter is vitiated by the way in 
which the original fixing of foundry iron prices was 
arranged. Cleveland, Staffordshire (common), Lincolnshire 
and Derbyshire should have had the same maximum 
originally, and the difference in favour of Scotch should not 
have been more than 10s. or at most 12s. 6d. per ton. 


Forge Pig Iron. 


It is not known whether the advance in foundry 
iron is to be applied to forge iron as well; but this will 
probably be inevitable, and we shall then have the amusing 
spectacle of an advance in forge pig, and a forced reduction 
in wrought scrap at the same time. At present Derbyshire 
forge pig is quoted at 96s. 2d. to 96s. 6d. delivered equal to 
Warrington, and Staffordshire about 98s. for same delivery 


Scrap. 

There is very little demand this week for steel 
scrap, and no inquiry at all from the Cleveland district. 
South Wales buys still, but does not appear anxious for 
Lancashire scrap, and there is no other market in sight. 
Dealers hold out for about 102s. on trucks, but are not able 
to sell much. Of course this price is for the ordinary 
quality of melting scrap. Special steel scrap or old steel 
in convenient forms can be sold easily and at high prices. 
One hears that for plate shearings in bundles, made up at 
the steel plate works, as much as the full price of new plates 
is given. Why this material does not fall under the deno- 
mination of scrap and become subject to the regulations it 
is impossible to say. For cast scrap there is only a limited 
inquiry at the moment, but the quantity on offer is also 
small, and the prices keep steady at 95s. for common 
qualities, 100s. for good heavy machinery, and 105s. for 
spinning machinery scrap. With regard to the heavy 
wrought scrap trade, one really scarcely knows what to 
say. It is becoming clear that the usual methods of 
collecting and distributing are suspended, and one feels 
that before long Lancashire forges will be in want of the 
material. Dealers, of course, cannot offer more than will 
allow them to sell at a profit within the Government 
maximum, and as they cannot buy they are unable to sell. 
A rather sinister report is about that some consumers are 
buying scrap direct from those who produce it, and are 
paying a good deal more than the Government figure. 
They no doubt want the material, and can well afford to 
pay a high price ; but, of course, in this case the ordinary 
merchant business becomes impossible. 


Metals. 
Prices for metals are about as they were :— 
Copper sheets, £174; tin, English, £223 5s.; English 
lead, £39. 


BARROW-IN-FuURNESS, Thursday. 
Hematites. 

The holidays have in no way interfered with the 
busy industrial state of affairs in the hematite pig iron 
trade. All through the district there is great activity, and 
a heavy volume of iron is being produced. Makers are 
experiencing @ very brisk demand for their iron, and are 
fulfilling contracts pretty well, but more_iron could easily 
be disposed of, although a recent addition was made to the 
make at Barrow. Other furnaces in the district are 
expected shortly to be in operation. Prices are maintained 
at the maximum rates, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d. per ton, and special brands at 
140s. per ton f.o.t. 


Iron Ore. 

There has been an effort, and it is still being made, 
to increase the amount of labour for the mines, and many 
men have been brought into the Furness district. These 
men have had experience in mining and quarry work, and 
will enable raisers to reach a bigger output. Much more 
ore is wanted at several of the works, so that furnaces 
already prepared can be put into blast. Housing accom- 
modation is being found in the vicinity of the pits in the 
shape of temporary huts. 


Steel. 

The steel trade is full of life. The demand for 
steel of the semi-manufactured type is very heavy, espe- 
cially for steel billets. These are quoted at the old rate of 
£12 per ton. The whole of the available plant is engaged, 
and improvements are in hand that will lead to a fuller 
output of certain sorts of finished steel. For the general 
run of steel sorts for commercial purposes trade is slack. 
Quotations are as follows :—Heavy rails, £10 17s. 6d. to 
£11 10s. per ton ; light rails, £14 to £14 10s.; heavy tram 
rails, £14 ; ship plates, £11 10s., and boiler plates £12 10s. 


per ton. 





Shipbuilding and Engineering. 


These trades are busily employed. The works 
closed down, so far as the big bulk of the men were co, 
cerned, over the week end, and a start was made again 01, 
Tuesday morning. ‘The strike of engineers terminated 
last week, the men going back on the understanding that 
their grievances would be considered forthwith. They had 
been out two weeks, and a considerable delay was caused 
in the execution of urgent work. 


Fuel. 

For coal there is a keen demand. Steam sorts 
are at 25s. to 27s. 6d. per ton, and house coal is at 27s, 6d. 
to 38s. per ton delivered. For coke there is a strony 
request, and East Coast qualities are at 33s. to 35s. 6d. 
per ton delivered, and Lancashire cokes are quoted 31s, 
per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE holidays have produced the usual dislocation 
of business in the pig iron trade, and although the works 
are in operation again, things will not thoroughly settle 
down until the week is over. So far no official communica 
tion has been posted on Change concerning the advance 
of 5s. per ton in the maximum for Cleveland pig iron, but 
all new business is being transacted upon the basis of the 
advanced prices. The price of No. 3 Cleveland has stood 
at 87s. 6d. since July last, and an alteration has been 
generally anticipated. Makers’ costs tend steadily up 
ward, and, moreover, the workers, particularly the Cleve 
land miners, whose wages are regulated by the selling price 
of iron, have long resented the effect of the maximum in 
restricting the further advance in wages. The latter have 
not hesitated to make representations as to the injustice 
of an artificial check upon the rise of wages at a time when 
foodstuffs are rapidly increasing in price, and no doubt 
these considerations have had some weight with the 
euthorities in arriving at their decision. The new maxi- 
mum prices also remove the disparity which existed 
between the official quotations for Cleveland and Midland 
iron—a disparity for which there appeared to be little 
justification. With pig iron fairly plentiful, and producers 
prepared to entertain extensive business, ample opportu 
nity is being afforded for fixing up arrangements for 
forward supplies, but so far only a few consumers have 
availed themselves of the situation. The export trade is 
still governed by the tonnage problem. A considerable 
amount of iron already licensed is awaiting shipment, and 
new permits are difficult to obtain. For home consump 
tion No. 3 Cleveland, No. 4 foundry, and No. 4 forge are at 
92s, 6d., with a premium of 4s. for No.1. For shipment 
to the Allies the price of No. 3 and the lower qualities is 
round about LO2s. 6d. per ton. 


Hematite Pig Iron. 


There is no cessation of activity in the hematite 
pig iron trade. The majority of the furnaces have been 
kept in full operation over the holidays. The demand 
from the home steel works continues insistent, and the 
whole of the present output is going into immediate con 
sumption. Little new export business is being licensed 
at the present time. There is as yet no news of an) 
advance in the maximum for East Coast hematite, but an 
even stronger case can be made out for a higher price for 
hematite than for Cleveland iron, and an early revision 
of the maximum is looked for. Meanwhile 122s. 6d. is the 
home quotation for mixed numbers, but the export prices, 
137s. 6d. for France, and 142s, 6d. for Italy, are purely 
nominal, 


Iron-making Materials. 


There is little disposition to do forward business 
in foreign ore, but there is a fair demand for early deliveries. 
Coke is in good supply, but prices are very firm at the 
maximum figures, good medium furnace qualities com- 
manding 30s. 6d. per ton delivered at the works. 


Manufactured Iron and Steel. 


The whole of the works on the North-East Coast 
are again in full operation, very few hours in the aggregate 
having been lost during the holiday. In a large number 
of cases the break was limited to Tuesday morning, and in 
others, where the work was not so urgent, a start was made 
on Wednesday morning. Cenerally speaking, the workers 
responded well to the employers’ requests to get works 
into full operation again at the earliest possible moment. 
There is little change in trading conditions. Government 
contracts of a varied character continue to flow in abun- 
dantly, and manufacturers are kept excessively busy. In 
addition to the needs of the home Government, a con- 
siderable volume of work is being received from the French, 
Russian and Italian Governments. The pressure for the 
delivery of shell bars continues as great as ever, and in 
addition there is an increased demand for steel ship plates 
and sectional material. Producers of manufactured iron 
are handicapped to some extent owing to the larger portion 
of their plant being engaged in rolling steel, but having 
regard to the circumstances @ good output is being main- 
tained. There is an abundance of work on hand. The 
home maximum quotations are as follows :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s.-6d. The following are nominal 
quotations for export :—Common iron bars, £15; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s. to £12 5s.; iron ship angles, £15 ; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel 
bars, Siemens, £16 10s. to £17 10s.; steel ship plates, °/,in. 
and upwards, £13 10s.; 5/,,in., £13 15s,; fin., £14; /,,in., £16; 
}in., £18 ; steel boiler plates, 20s. on the foregoing prices ; 
steel sheets, singles, £20; steel sheets, doubles, £22 ; steel 
joists, £11 2s. 6d.; steel strip, £17; steel hoops, £17 10s.; 
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heavy sections of steel rails, £12; all less 24 per cent., | twenty moderately long trains per day. One shareholder 


except ship plates, angles and joists, packing iron and 
iron bars. 


Realised Prices of Manufac‘ured Iron. 


The Board of Conciliation and Arbitration for 
the manufactured iron trade of the North of England has 
heen advised this week by the public accountants, who 
have gone through the manufacturers’ books, that the net 
average price realised by the firms in the North-East of 
Englend for the manufectured iron delivered during the 
two months ended February 28th last was £13 7s. 10d., an 
increase of about 2s. 3d. per ton on the price for the pre- 
vious two months. The production for the two months 
was put at 7797 tons, composed of 7195 tons of bars, 429 
tons of plates, and 172 tons of angles, as compared with a 
total of 7819 tons for the preceding two months. The 
return is @ very setisfactory one from all points of view, as 
it indicates that, despite the numerous difficulties operating 
in the manufactured iron trade, producers have been 
enabled to maintain the production at the average. The 
fact has to be taken into consideration that many of the 
mills formerly engaged on manufactured iron have been 
turned over to the rolling of steel. In accordance with the 
sliding scale arrangement there will be an advance of 3d. 
per ton on puddling, and 2} per cent. on all other forge and 
mill wages. This advance makes a total advance since 
August, 1914, reach 674 per cent. 


The Coal Trade. 


Influenced by the holiday atmosphere, matters 
in the coal trade have been exceedingly quiet this week. 
There is no improvement in prompt business, but the 
market for the latter end of April and May is dis- 
tinctly better in tone. The forward inquiries are in much 
larger volume, and there are hopes that a speedy 
improvement will be apparent. Meanwhile the spot 
position remains dull and uninteresting, and the prices 
generally are nominal and subject to bargaining. The 
Northumberland steam coal section remains steady for 
bests, which are quoted at 30s., and 27s. 6d. to 30s. for 
Tyne primes. Seconds are flat and unaltered. Small 
steams are fairly steady, the home demand being heavy. 
The prices are well upheld. The Durham position is dull 
and unimproved, and bargains are easily possible for a 
spot transaction, but the outlook is healthier for a week or 
so ahead. Best gas coal is a shade better at about 24s. to 
25s., while secondary classes are about 16s. 6d. to 18s. 
Coking coals are quiet at from 17s. to 18s. 6d. for the usual 
classes. The bunker market is slow. Only a desultory 
trade in small parcels is possible. Good ordinaries are 
procurable at from 16s. to 17s., and bests at 17s. to 18s. 
The coke market is steady to firm, with a good demand 
for both home and French use. Quotations are as follows : 
——Northumberlands: Best Blyth steams, 30s.; Blyth 
second steams, 21s. to 25s.; Tyne prime steams, 27s. 6d. to 
28s.; Tyne second steams, 20s. to 24s.; unscreened bunkers, 
17s. to 18s.; households for home market, 21s.; for export, 
30s.; Blyth best smalls, 18s. to 19s. 6d.; Tyne prime smalls, 
19s. to 20s.; second smalls, 15s. 6d. to 16s. 6d. Durhams : 
steam (locomotive), 27s. 6d. to 30s.; best gas, 23s. to 25s.; 
second gas, 16s. 6d. to 18s.; special Wear gas, 27s. to 28s.; 
smithies, 25s. to 27s. 6d.: ordinary bunkers, 16s. to 17s.; 
best bunkers, 17s. to 18s.; superiors, 20s.; coking, un- 
screened, 17s. to 18s.; coking smalls, 16s. 6d. to 17s.; gas 
coke, 30s. to 33s.; blast-furnace coke, 28s., at ovens fixed 
price ; foundry coke, 40s. to 42s. 6d. 


Blast Furnacemen’s Wages. 


The ascertainment for the past quarter, issued 
by the Cleveland Ironmasters’ Association, certifies the 
average net selling price of No. 3 Cleveland pig iron to 
have been 89s. 8. 76d. per ton, as compared with 89s. 0.17d. 
in the previous quarter, an increase of 8.59d. per ton. 
This carries an advance in blast-furnacemen’s wages of 
0.75 per cent., which raises them to 72 per cent. above 
the standard. 








SHEFFIELD. 
(From our own Correspondent.) 


After the Easter Break. 


So far as business is concerned this has only 
been half a week, many firms not reopening operations 
until Wednesday. There was no uniformity, however, 
on this occasion,and at some works the holiday break 
was confined to a couple of days all told. Except for 
urgent Government traffic and perishables the railway 
companies handled no fresh consignments for about a 
week, that is from the middle of last to the middle of this 
week. An opportunity was thus afforded of clearing off 
some of the arrears, which are heavy—very. As the 
week’s operations recommenced at the works there was a 
feeling that special efforts would be called for in the next 
few months, and aided by important extensions which 
must shortly be completed the munitions output will 
witness a still further considerable acceleration. Every- 
thing here is now in preparation for an effort greater than 
any vet made. 


The Traffic Problem. 


The fact thet the railway companies have ceased 
to be the least bit perturbed about the congestion of 
general, or private, goods traffic, long ago caused steel 
manufacturers to turn their attention more directly 
upon the possibilities of motor transport. Now, as the 
traflic problem is still less than half solved, attention is 
being given to the navigation of the canal which runs 
to the Trent and thence to the North Sea. A good deal 
of iron ore and other material has always come to Sheffield 
by this means, but according to a statement made at the 
Navigation Company’s meeting the other day the canal 
is becoming a much more important means of carriage. 
Although deprived of many of its barges and men the 
company last year carried considerably over a million 
tons of merchandise and mineral _ traffic. This was 
equal to 100,000 railway wagon loads, and meant that the 
canal had eased the railway traffic to the extent of about 





at the meeting pointed out that the Government had 
assisted the railways and even the large munition works 
in the matter of mechanical transport, so that he did not 
think it would be unreasonable to ask it to assist the 
canals with boats. The feeling seemed to be that if the 
matter were gone into thoroughly the Navigation Company 
might secure more boats, and by so doing would not only 
improve the canal traffic—which would bear a very con- 
siderable increase—but would assist the Government and 
the railway companies and contribute to the shortening 
of the war. Of course, additional barges would do much 
to relieve the present congestion in the steel warehouses, 
but there is a very real difficulty in securing such things, 
to say nothing of the men to navigate them, though now 
that the Board of Trade controls the canals one never 
knows what may be done. Sheffield’s only concern is that 
by some means or other the traffic congestion may be 
relieved and soon. 


Outlook for Labour. 


The labour cloud over Sheffield, to which an 
attempt was made to give considerable prominence in 
Parliament, proved to be no bigger than a man’s hand, 
and now that the Barrow trouble is over little more is 
likely to be heard about it. The close connection that 
always exists between Barrow and Sheffield might in part 
have been responsible for a kind of sympathetic unrest, 
but in the end a very sensible view was taken here. There 
are still those spirits who would apparently like to see 
certain administrative changes in connection with the 
Munitions Tribunal, but I can assure them that even if 
they succeeded in carrying their desires into effect they 
might fare a great deal worse than they are doing at 
present. They have aired their grievances, and having 
thus drawn effective attention to them they could afford 
to leave the matter. I believe they would be well advised 
to do so. Just recently two or three members of Parliament 
have been in the district addressing meetings of the 
workers, and I do not think it was time ill spent. Others 
are to come later. One member, Mr. G. Stewart (Wirrall 
Division), said he had been asked to come by the Ministry 
of Munitions. He urged the workers to relax no effort 
to make the output of munitions as great as possible. 
What was desired was that the men would accept personal 
responsibility for their work and do everything in their 
power to see that their comrades at the front lacked 
nothing of the sinews of victorious war. It was the only 
way that we at home could help to shorten the war. 
Then he patted the workers on the back for what they 
had already done and were doing. ‘‘ Personal respon- 
sibility ’’ is presumably another rendering of no restriction 
of output. But why on earth should the workers, hand- 
somely paid as they are for their patriotism, require 
all this coaxing and praising ? Surely it should be suffi- 
cient that their kith and kin depend upon them for 
supplies of munitions at the front, to say nothing of the 
broader question of country. This should nerve them 
to whatever effort may be required, and one is thankful 
to feel that, so far as the majority of the workers are 
concerned, it does do so, As a rule the men and women 
here are splendid, or output results would not be what they 
are, 


The Mansfield Railway. 


A great deal of interest is felt in colliery circles 
in this district regarding the formal opening of the new 
Mansfield Railway. The line, which cuts the Great Central 
Company’s Chesterfield and Lincoln branch at Clipstone 
and joins the main line again at Kirkby-in-Ashfield, 
is being worked by the Great Central. It was commenced 
nearly six years ago, and should have been completed 
in the year the war commenced. That event, of course, 
threw everything back, though a year before part of the 
line was opened for mineral traffic. Last year the whole 
line was made available for minerals and goods. The 
chairman of the Mansfield Railway is Mr. J. P. Houfton, 
managing director of the Bolsover Colliery Co., and largely 
interested in other colliery undertakings in this neighbour- 
hood. Mr. Houfton says there is greater mineral wealth 
in the area of the new line than in the coalfields of the 
rich Doncaster district. Coal from the Mansfield district 
has proved of greater value for munition making and 
for the Admiralty, he declares, than any coal in the 
United Kingdom, and there are large undeveloped areas 
in East Notts yet to be tapped. For the coalowners 
of the district the line gives access to the East Coast 
docks and shortens the line between Grimsby and London 
by five miles. Speaking of the Doncaster area, the South 
Yorkshire Joint Railway is putting in a temporary 
connection of its line to the projected new pit at Armthorpe, 
in preparation for developments after the war. 


March ‘‘the Worst Month.” 


That there is justification for my earlier remarks 
about the troublesome minority is shown by the review 
of Sir William Clegg for March, so far as concerns the works 
of the Munitions Tribunal. It was the worst month since 
the tribunal was established in the number of complaints 
for breaches of works rules, the cases totalling 445 against 
380 in February. Of these 64 were for gambling or 
playing cards in the works, where, I learn, there are now 
to be found ‘“‘sharpers’’? who have by some means 
obtained positions with the sole object of cheating lads, 
especially out of the money they are earning and which 
they hold so loosely. The works detectives, I think, 
should make a special study of rooting out these scoundrels. 
The total number of complaints of all kinds was 788, 
against 509 in February, and the 445 cases in which fines 
were imposed for losing time represented an aggregate 
of 43,7803 hours lost against a total of 390 cases and 33,8554 
hours lost in February. Sir William drew particular 
attention to this unsatisfactory state of affairs and pleaded 
earnestly that the offenders would arouse themselves to 
a sense of their duty and seek to fulfil it. 


Iron, Steel, and Coal. 


Notwithstanding the extreme pressure upon 
makers of hematite iron on both East and West Coasts, 
and the fact that there are still furnaces waiting to be 
blown in as soon as the requisite labour can be secured, 








consumers here are being kept supplied quite well so far 
as war requirements are concerned ; but in common irons 
foundry is not so available as forge, apparently because 
some of our Allies are taking large quantities of the 
former. The price restrictions placed upon wrought 
iron scrap are not felt here so much as in some other 
districts, but all scrap is scarce, with a good deal of 
competition to secure it, which means that maximum 
values are at times disregarded by consumers. The 
steel position shows little or no change, though as previously 
indicated, shell discards are no longer a glut on the market. 
Steam coals keep a strong market, most of the output 
going out on contract account, very little finding its way 
to the open market. All qualities of slack are in strong 
request, with contract deliveries in arrear. Best South 
Yorkshire hards quote 18s. to 18s. 3d.; best Derbyshire, 
17s. to 17s. 3d.; second quality, 16s. 6d. to 16s. 9d.; 
cobbles, 16s. 6d. to 17s.; and nuts, 16s. 6d. to 17s. 6d. 
Shipments are still very restricted to neutrals, but Allies’ 
requirements are being fairly well attended to. Little 
relief is experienced in the house coal market, colliery 
order books being greatly inarrear. The trade is watching 
carefully the outcome of the Coal Controller’s request 
for a revision of prices for coal dispatched for the London 
market, an important point being as to whether the 
order will apply to contract prices. There seems little 
room for doubt that in several sections of the trade 
consumers’ eagerness to secure supplies has led to the 
terms of the Limitation Act being honoured rather in 
the breach than the observance. Any official call for 
a revision of prices, therefore, may put a different com- 
plexion upon matters for merchants in particular. Coal- 
owners are not greatly troubled about the recruiting of 
a further 20,000 men from the collieries, as this is not 
likely to work out at anything much worse than about 
three or four per cent. per colliery. 








SCOTLAND. 
(From our own Correspondent.) 


Dilution. 


A DECIDED movement seems to be in progress 
towards a scheme of further dilution in munition and 
engineering shops, which, if put into general operation, 
will practically clear out all male workers of military age, 
despite their trade qualifications. How the deficiency is 
to be made good is not quite clear, but the employment of 
additional female labour and incapacitated soldiers is 
suggested. The transference of women to more important 
work has already begun. 


Wages. 

Blast-furnacemen have had their wages raised 
.75 per cent., making wages now 72 per cent. above the 
standard. This is owing to the average net selling price 
being brought out at 89s. 8.76d. per ton for the first 
quarter of the year. The Scottish tube works have 
received permission to apply the award of the Committee 
on Production, whereby the workers will receive an 
increase of 5s. per week as from April Ist. The Scottish 
railwaymen have decided to support the action of the 
Executive Committee of the National Union of Railwaymen 
in its demand for an increase of 10s. per week in wages, in 
view of the increased cost of living and the increased strain 
on the workers owing to depleted staffs. , 


Pig Iron. 

The demand for Scottish pig iron continues strong. 
Some grades are very scarce and difficult to secure, stocks 
being far depleted. Deliveries of hematite and first grade 
foundry iron ere falling into arrears, and there is little 
chance of relief under present circumstances. Shipments 
are still very restricted and confined to third grade qualities 
mostly. The market is very firm, and though official prices 
show no alteration, much higher figures are being obtained 
for prompt delivery. Stocks now amount to 3628 tons, 
compared with 5338 at the close of 1916, and 116,098 tons 
at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


No change is apparent in the position of the 
finished steel and iron trades in Scotland. The pressure 
in all departments seems to increase as time goes on and 
the strain on the producing works is now very severe. 
Deliveries, generally, are falling into arrears, but when 
the recent alterations and extensions to works and plants 
are fully utilised, the accumulation of orders will be 
rapidly worked off. At the steel works, energies are still 
devoted to the output of ship plates and bars for shells. 
Very little material is being shipped apart from consign- 
ments to France and Italy. Prices remain firm however. 
Steel ship plates are quoted £14 5s.; boiler plates, £15 5s.; 
and angles, £14 2s. 6d. per ton, f.o.b. at Glasgow. lack 
sheet makers are very busy with Government orders, and 
private consumers have to be content with restricted 
supplies. The price is still about £18 per ton net for 
export. Galvanised sheets are very dear, and practically 
off the market, only Government orders receiving attention. 
At the malle:ble. ironworks the same intense activity 
pertains from week to week. At the price of £15 and 
upwards now charged for export material as against 
£13 15s. for home delivery there would be a good profit to 
makers, but, unfortunately, sales are very limited. The 
majority of the works are now producing big quantities of 
steel for war purposes, and consequently the output of 
iron is suffering. Tremendous exertion is being expended 
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in the shipyards, and satisfactory progress is reported with 
both new naval and mercantile craft, despite a scarcity of 
raw materials. 


Coal. 


No improvement has taken place in the Scotch 
coal trade during the week. There is a slight falling off in 
the industrial and household demands, and though an effort 
is being made to maintain prices, markets generally are dull. 
While collieries in the West of Scotland are fairly well 
placed, others are not so fortunate, and in Fifeshire and 
the Lothians considerable idle time is being experienced, 
despite Admiralty orders and the despatch by rail of large 
quentities to Lanarkshire and Ayrshire for industriel 
purposes. Collieries, however, are showing a reluctance 
to lower their prices, and quotations are firm generally. 
Ell coal is quoted f.o.b. at Glasgow, 19s. to 21s. 6d.; splint, 
18s. to 3ls.; navigation, 30s.; steam, 18s. to 24s.; treble 
nuts, 23s. 6d.; doubles, ; singles, 20s.; best screened 
nevigation, f.o.b. at Methil or Burntisland, 30s.; first-class 
steams, 25s.; third-class, 20s.; best steams, f.o.b. at Leith, 
23s. to 23s. 6d.; secondary qualities, 2ls. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 108,822 tons compared with 137,347 in 
the preceding week and 199,548 tons in the corresponding 
week of last year. 


DIs 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 

THE past week has been a very disturbed period 
as the result of the holidays, and most people engaged 
in the commercial side of the coal trade have been glad 
to get away from business with all its difticulties and 
regulations. Immediately on their return on Tuesday 
the official announcement was made that the rates under 
the Limitation Scheme for the supply of coal to France 
had again undergone revision so far as the near French 
ports were concerned, the advance in rates applying only 
to neutral vessels. The increase in the rates created no 
surprise. It had been urged by the traders for some time 
past that it was necessary, and the inadequacy in the 
supply of tonnage emphasised the importance of action 
in the direction of granting higher rates. It was made 
clear about the middle of last month that the Inter-Allied 
Charterings Executive would determine from time to 
time what rates should be paid to secure the service of 
neutral tonnage, and that the Committee would not 
be limited by the printed schedule rates of freight. Under 
these circumstances, with rates operative to be varied 
as market conditions dictated, any variation came as 
no surprise, but rather, seeing the shortage of supplies, 
created a feeling of satisfaction. The increase. granted 
is 12s. per ton for ports above Brest and 18s. per ton 
advance upon the rates previously in existence for the 
ports south of Brest. The Mediterranean ports do not 
come into this revision, but remain within the discretion 
of the Inter-Allied Charterings Executive. The increase 
in the rates for neutral tonnage for near French ports 
is very substantial. To appreciate what is now offered 
will be made easier by recalling that on January 29th 
last the rates under the Limitation Scheme for near French 
ports were put up 20 per cent., “as a provisional measure 
and in order to meet the cost of war risk insurance on 
neutral steamers,” but on February 12th there was a 
further revision, and instead of the rates being advanced 
20 per cent. they were put up 50 per cent. The additions 
now made of 12s. per ton for French coasting ports, and 
18s, per ton for French Bay ports are plus the 50 per cent. 
on the original rates in the limitation scheme, which 
still apply to British and Allied tonnage, making their 
remuneration look small and inequitable. The new rates 
are in fact round about double those for British and 
Allied steamers and far in excess of the highest rates 
ever obtained under open market conditions before the 
limitation scheme came into operation. The following 
table of rates, which applies to vessels over 1000 tons cargo, 
vessels under being Is. extra, will show the original rates 
under the scheme which hold good for British and Allied 
vessels, and the new rates which are now offered for 
neutral steamers trading from Bristol Channel ports :— 


Coasting Ports— Limitation rate. New rate. 
DE bs -iss. os. ss se, ont SEI. on <c.. oe SR 
EY oc) 6a "se "se os en ob” 20. wa Oe ee 
Calais .. . a. 6d. .. .. 5is. 9d. 
Boulogne 25s. 6d. 50s. 3d. 
Brest .. 228. Od. 45s. Od. 

Bay Ports— 

i. rare > Uc. CU 69s. Od. 
Rochefort, St. Nazaire, &c... 298. 0d. .. .. .. Gls. 6d. 
Oe eee <a e  l 


Transfer of Orders. 


Since writing a week ago a definite arrangement 
has been come to, it is understood, concerning the question 
of transfer of orders from one district to another owing 
to exigencies of the war. The matter came up for con- 
sideration last week in London by the Committee repre- 
sentative of each coal-exporting district, and it has been 
decided that in proved cases where coals authorised have 
been transferred from one district to another, the firm 
actually shipping the extra supplies shall compensate 
the firm which has suffered by the payment of half its 
profits, but such profits shall not exceed 9d. per ton. 
Although the feeling was prevalent to some extent in 
this district that no compensation at all should be made, 
still it was regarded as the best arrangement that the 
firm actually doing the extra business should remunerate 
the exporter in the north, whose orders had been trans- 
ferred, rather than that a levy of ld. per ton should be 
made upon all exporters to France, out of which fund 
it was suggested that the 9d. per -ton should be paid. 
After all, it is recognised that the flow of extra business to 
South Wales is beneficial to the trade here, and it is hoped 
that the increased freight rates to near French ports will 
have the effect of inducing additional supplies of tonnage 
to meet the extra demand for lifting coals. 


House Coals. 
The secretary of the South Wales Coal and Coke 





Committee has recently issued a circular stating that the 
Committee has decided that all colliery companies in 
South Wales and Monmouthshire shall be instructed to 
supply the same merchants with the same quantity of 
house coal during the next five months as they supplied 
during the corresponding months of 1915. It is considered 
that this is the best course to adopt, as each colliery 
company will then know to whom and what quantity 
they have to supply each month, and the merchants will 
know to which colliery companies they have to apply 
for their house coal, and the quantity they are entitled 
to order from each company. It is pointed out that it 
is essential that householders should exercise the strictest 
economy in the use of fuel and that requirements should 
be kept down to the lowest possible limit. 


Steel Workers’ Wages. 


Lodges of the Sliding Scale Committee of the 
South Wales and Monmouthshire Iron and Steel Workers 
Association held meetings recently to consider the yecent 
wages award of the Committee on Production, and at the 
Executive meeting at Newport on Saturday it was reported 
from all the districts that the men were entirely satisfied 
with the award. The wages of the men will now be 
regulated for the duration of the war by the new scale, 
and consequently no further difficulty under this head is 
expected, 


Current Business. 


Operations on the coal market have naturally 
been very slack during the past week. Several days before 
the Easter bolidays exporters had completed all their 
arrangements for loading immediately before and after 
the holidays, so that very little business has been done. 
Work in the coalfield was almost general on Good Friday, 
and at the majority of collieries the ofticial holidays on 
Easter Monday and Tuesday were observed, and as sales- 
men were not in a position to judge exactly their position 
regarding available supplies of coal on Tuesday they were 
not prepared to entertain business when the market 
reopened on that day. The position was much the same 
on Wednesday, and, in fact, there was no expectation of 
much business being done this week. Shipments of coal 
took place over the holidays on Government account, 
but with stocks fairly heavy no shortage of coals was 
experienced. With the market so unsettled it has been 
rather difficult properly to assess values. In some cases 
colliery salesmen were quoting 6d. to Is. per ton in advance 
of the nominal quotations ruling immediately before the 
holidays ; but few, if any, buyers were prepared to concede 
the extra demand in the belief that when the time came 
for purchasing coals for vessels loading after the holidays 
they would still be able to meet their requirements on 
fairly satisfactory terms. In most cases quotations are 
little more than nominal in character. 


LATER. 


The market has shown signs of rather more settled 
conditions, but still business has only been partially 
resumed. Admiralty collieries are very well placed for 
tonnage, and the tone of the market in some directions is 
better for the reason that owing to abstentions from work 
after the expiration of the official holidays in the coalfield, 
supplies of coal are not as plentiful as was expected. 
Market quotations, however, show a good deal of elasticity. 
Second Admiralties are, for the moment, practically 
nominal, as the call for men by the authorities is more 
extensive, and dry coals are firmer. Best drys are 
indicated at about 25s. to 26s., and even the better 
ordinary descriptions are quoted at the same figures, but 
in the case of the latter the market is purely artificial. 
Inferior ordinary drys range about 21s. to 22s. Monmouth 
shires are more than usually uneven. The better qualities 
which are being drawn upon by the Admiralty are quoted 
up to 25s. and business has been done at that price, but 
ordinary Eastern Valleys are no better than they were 
before the vacation. Sellers quote as much as 24s., but 
there is no business at this price, and 23s. is the most 
obtainable, while inferior Easterns are still about 21s. to 
22s. No. 3 Rhondda coals are very steady, but No. 2 
Rhondda descriptions are very quiet in demand and 21s. 
is the best price that can be secured for large coals. No. 2 
through coals are easy at 17s. to 18s. Smalls are quite 
unchanged on the basis of 15s. to 15s. 6d. for best bunkers. 
Patent fuel and pitwood remain featureless. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 24s. to 25s.; ordinaries, 
23s. to 24s.; best drys, 23s. to 24s.; ordinary drys, 20s 
to 21s.; best bunker smalls, 15s. to 15s. 6d.; best ordinaries, 
14s. to 15s.; cargo smalls, 12s. to 13s. 6d.; inferiors, 7s. 6d. 
to 12s.; best Monmouthshire Black Vein large, 24s. to 25s.; 
ordinary Western Valleys, 24s. to 25 best Eastern 
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Valleys, 23s. 6d. to 24s. 6d.; seconds Eastern Valleys, 
2ls. to 23s. Bituminous coal: Best households, 25s. 6d. 
to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; No. 3 
Rhondda large, 23s. to 24s.; smalls, 18s. to 19s.; No. 2 
Rhondda large, 20s. to 21s.; through, 17s. to 18s.; smalls, 
12s. to 14s. Patent fuel, 28s. to 30s. Coke: Special 
foundry, 62s. 6d. to 65s.; good foundry, 50s. to 55s.; 
furnace, 45s. to 47s. 6d.; Pitwood, ex ship, 75s. 


Newport. 

The market has not undergone any material 
alteration though the volume of business has been 
adversely affected by holiday conditions. Some of the 
leading collieries are well stemmed, but otherwise coals 
are fairly plentiful. Approximate values :—Steam coal : 
Best Newport Black Vein large, 24s. to 25s.; Western 
Valleys, 23s. 6d. to 24s. 6d.; best Eastern Valleys, 23s. 6d. 


to 24s. 6d.; other sorts, 21s. to 23s.; best smalls, 14s. 
to 15s.; seconds, 12s. to 14s. Bituminous coals: Best 


house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; 
patent fuel, 28s. to 30s.: pitwood, ex ship, 75s. 


Swansea. ° 
Searcely any business has been arranged during 

the past week for shipment, though coals for fuel works 
were rather more in demand, as pretty full time was being 
worked by these firms during Easter. Approximate 





prices :—-Anthracite: Best malting large, 24s. 6d. to 
26s. 6d.; second malting large, 22s. 6d. to 23s. 6d.; Big 
Vein large, 19s. 9d. to 21s.; Red Vein large, 18s. 6d. to 
19s. 6d.; machine made cobbles, 33s. to 35s.; French 
nuts, 33s. to 35s.; stove nuts, 32s. 6d. to 34s. 6d.; beans, 
26s. to 27s.; machine made large peas, 20s. to 22s.; 
rubbly culm, 8s. 6d. to 9s.; duff, 6s. to 6s. 6d. Steam 
coal: Best large, 23s. 6d. to 24s, 6d.; seconds, 22s. to 
23s.; bunkers, 18s. to 20s.; smalls, 8s. 6d. to lls. Bitu- 
minous coal: No, 3 Rhondda large, 25s. to 26s.; through 
and through, 18s. to 20s.; smalls, 16s. to 18s. Patent fuel, 
28s. to 30s. 


Tin-plates, &c. 

The tin-plate market is firmer, and as costs of 
manufacture have increased it is expected that merchants 
and consumers will have to concede higher prices for any 
requirements in the future. Production will suffer still 
further, as the supply of tin-plate bars has been cut down 
by 15 per cent., making it 30 per cent. of the normal 
quantity. A conference with reference to the dilution of 
labour was held recently at Swansea, when it was reported 
that all but two of the tin-plate works had sent in reports, 
and 900 tin-plate men were to be transferred to steel and 
spelter works. This was taken on the basis of supplies of 
steel for the trade, being 45 per cent. of the normal, with 
all mills working on eight-hour shifts, but seeing that the 
allocation of tin-plate bars has been reduced, it is likely 
that there will be a larger transference of tin-plate men to 
other works. Quotations :—Block tin, £216 5s, per ton 
cash ; £216 5s. per ton three months ; copper, £136 per 
ton cash; £135 10s. per ton three months. Lead : 
Spanish, £30 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, APRIL l4ru. 
Ceramic Socrery.—Central Schools of Science and 


THE 
Paper * The Firing of Pottery Ovens,” by Mr. 8. 


Technology. 
T. Wilson. 7 p.m. 
NORTH OF 
ENGINEERS. 
General meeting. 


ENGLAND INSTITUTE OF MINING AND 
Wood Memorial Hall, Newcastle- 
Papers open for discussion : 


THE 
MECHANICAL 
upon-Tyne. 


‘The Economical Production and Utilisation of Power at 
Collieries,”’ by Mr. F. F. Mairet ; ‘* Further Notes on Safety 


Lamps,”’ by Mr. Simon Tate. Papers to be read :—** Some 
Practical Notes on the Use of Timber in Coal Mines,’ by Mr. F. 
* The Horsley and Nicholson Automatic Compound 
”» 

= pon. 


C. Lee ; 
Syphon,”’ by Mr. George R. Nicholson. 


TUESDAY, APRIL liru. 
Tue INSTITUTION oF CiviL ENGINEERS.—Great George-street, 
Westminster, S.W.1. Annual general meeting. 5.30 p.m. 
AssociaTION OF SupervistnG Exectrricians.—-St. Bride's 
Institute, Bride-lane, Ludgate-cireus, E.C.4.  * The Wiring 
Rules of the 1.E.E.,”” by Mr. W. R. Rawlings. 7.15 p.m. 
INSTITUTION OF PETROLEUM TECHNOLOGISTS.— Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, ** The Develop- 
ment of the Petroleum Industry in Assam,” by Mr. H. 8. Maclean 
Jack. 8 p.m. 


WEDNESDAY, APRIL 18rx. 


or Locomotive Enoineers.—Caxton Hall, 
Westminster. Paper, ‘‘ The Use of Steel in Fire-boxes of Loco- 
motive Engines,’ by Mr. R. P. C. Sanderson. 7 p.m. 

Roya. MeTeoro.ocicar Society.—70, Victoria-street, West - 
ster, S.W. Paper (1) ‘** The Diurnal Variation of Atmos- 
pheric Pressure at Benson, Oxon, during 1915,” by Mr. E. G. 
Bilham, B.Se.; (2) ‘‘ Atmospheric Electrical Phenomena during 
Rain,” by Lieut. C. D. Stewart, R.E. 5 p.m. 


FRIDAY, APRIL 20ru. 

Roya. InstirvutTion oF Great Britain.—Albemarle-street, 
Piceadilly, W. ‘‘ The Future of Wheat Growing in England,” 
by Professor R. H. Biffin, M.A. 5.30 p.m. 

Tue INstTiTUTION or MecuanicaL ENnGineers.—The 
of the Institution of Civil Engineers. General meeting. 
dential Address by Mr. Michael Longridge. 6 p.m. 


INSTITUTION 


Hall 


Presi- 


THURSDAY, APRIL 26rn. 
ENGINEERS.—Institution of 


Westminster, S.W.1. 
a Ww, 


INSTITUTION OF ELECTRICAL 
Civil Engineers, Great George-street, 
‘* High Tension Overhead Transmission Lines,” by Mr. 
Swiss. 6 p.m. 

THURSDAY, MAY 10rn. 
AssocIATION OF RatLway CoMPANIES’ SIGNAL SUPERINTEN- 
AND SignaL Enoinerers.—Railway Clearing House, 
Fifty-fourth Conference. 


DENTS 
London. 








Tue INstiruTION oF EvLecrricat EnGingEers.—The Institu- 
tion’s House having been taken over by H.M. Government, the 
address of the Institution will in future be 1, Albemarle-street, 
London, W.1. The telephone number will be as before, viz., 
Gerrard 764. The telegraphic address will be *‘ Voltampere, 
Picey, London.” The meetings for the remainder of the session 
will continue to be held at the Institution of Civil Engineers, 
Great George-street, Westminster, S.W. 

Rotary ConvERTERS.—There has just been issued by the firm 
of Siemens Brothers Dynamo Works, Limited, the new London 
offices of which are at Palace Mansions, Kensington-court, 
London, W.8, a booklet on ‘‘ Rotary Converters,” publication 
104.18. This, although it naturally deals more especially by 
the Siemens machines, is very far from being just an ordinary 
trade publication, for it gives a great deal of information not 
only regarding rotary converters in general, but also concerning 
the capabilities and limitation of machines of this type, as well 
as useful information as to the working of them. The booklet 
is divided into three main sections and two appendices. Section 
I. is entitled ‘‘ Introduction,” and in it, first of all, the three 
types of converting plant: Motor generators, motor converters 
and rotary converters are discussed and compared, and then 
reference is made to the diametrical connections, &c., of rotary 
converters. Section II. is devoted to a full specification of 
Siemens standard rotary converters, and is divided into two 
parts : (a) Electrical, and (b) Mechanical. Section IIT. is con- 
cerned with special characteristics of rotary converters, and it 
treats of voltage control, power factor, parallel running, com- 
mutation, three-wire balancing, inverted running, starting and 
speed. The first of the appendices deals with the question of 
transformers, from the point of view of rotary converters, while 
in the second appendix is given a list of particulars concerning 
which information should be given by prospective purchasers 
when making inquiries. It is pointed out by Messrs. Siemens 
that a considerable amount of correspondence can be saved in 
connection with any inquiry if the instructions contained in that 
appendix are followed in the first instance. The booklet is 
profusely illustrated with diagrams and half-tone engravings, 
and should prove of considerable value to those who are cons 
templating the installation of converting machinery. 
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IRON AND STEEL INSTITUTE. 
ANNUAL MEETING. 


THE annual meeting of the Tron and Steel Institute will be 
held, in the House of the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, the 3rd 
and 4th of May, 1917, commencing on Thursday at 10.30 a.m. 
and on Friday at 10 a.m. 

On Thursday the Council will present their report for the year 
1916, and the hon. treasurer will present the statement of 
accounts for 1916. The President will move the adoption of the 
proposed new by-law for the expulsion of members, as amended 
at the autumn meeting, for incorporation in the by-laws of the 
Institute (see below). Award of the Bessemer Medal for 1917 
to Mr. Andrew Lamberton, vice-president. Papers Nos. 3 and 8 
will be read and discussed. The meeting will be adjourned at 
} p.m, 

On Friday the award of grants from the Andrew Carnegie 
Research Fund, in aid of research work, will be announced. 
Papers Nos, 2, 4, 6 will be read and discussed. 

If time permits other papers may be discussed at any of the 
sessions, in which case due notice will be given. ‘Those papers 
for which time cannot be found will be taken as read and dis- 
cussed by correspondence. 

1. Postponed. 

2. L. Grenet (Firminy, France), ‘* The Penetration of the 
Hardening Effeet in Chromium and Copper Steels.” 

3. J. N. Kilby (Sheffield), ** Steel Ingot Defects.” 

4. F. C. Langenberg (Harvard, U.S.A.), ‘* Cementation by Gas 
under Pressure.” : 

5. G. P. Raidabaugh (Sparrow’s Point, U.S.A.), ‘* Origin and 
Development of the Railway Rail.’’ (Being a historical note 
communicated by the courtesy of the Ebbw Vale Company.) 

6. N. Tsechischewsky (Tomsk, Russia), ‘‘ Case Hardening of 
Iron by Boron.” 

7. N. Tschischewsky and N. Schulgin (Tomsk, Russia), 
* Determination of the line S.E. in the Lron Carbon Diagram by 
Etching Sections at High Temperatures in Vacuo.” 

8. F. C. Thompson (Sheffield), ** Influence of Surface Tension 
on the Properties of Metals, especially of Tron and Steel.” 


AUTUMN MERTING. 


The autumn meeting will be held at the rooms of the Tnstitu- 
tion of Civil Engineers, on Thursday and Friday, September 20th 
and 2Ist. 


ALTERATION OF By-Laws. 

The adoption of the new by-law, as proposed at the autumn 
meeting on September 21st, 1916, will be formally moved and 
voted upon at the annual meeting. The following is the text 
of the by-law as amended at the autumn meeting :—‘ The 
Council shall have power to decree the suspension of any ordinary 
or honorary member, or to remove from the list of members of the 
Institute the name of any ordinary or honorary member for 
wilful contravention of the by-laws or for any other reason which 
shall seem to them sufficient. Provided, however, that no 
member, whether ordinary or honorary, shall be suspended, nor 
his name be removed from the list of members, unless the Council 
so decide by a majority of at least two-thirds at a meeting at 
which there are not less than twelve members of Council present 
and voting.” 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 21st, 1917. 

Prices for all manner of steel products, including ordinary and 
basic pig iron, have advanced to unheard of limits, and yet 
everything is taken for as remote delivery as makers are willing 
to accept. Much new business is expected for the new Russian 
Government in the way of material for shells, to say nothing of 
enormous locomotive orders to facilitate which a branch of the 
National City Bank of New York has been established in Petro- 
grad. In all other of the leading aspects of the steel industry 
the only changes are greater activities, more business seeking 
acceptance, more enterprises coming to the front, and farther 
inroads into manufacturing capacity for next year. The past 
week’s volume of business, from figures published to-day, indi- 
cate the high-water mark of demand, much of it for shipbuilding 
material—-private and public—and for everything else in the way 
of steel that is needed. The greatest activity prevails in the 
shipyards, and Norwegian and Japanese agents are on the ground 
to place orders for ship plates. The projection of new shipyards 
is noted, but it is a question of plates, even where the yards 
spring into existence overnight. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Balderton-street, Oxford-street, W. 


ORDERS 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—-Platoon Commander of No. 1 Platoon. 

Next for Duty.—-Platoon Commander H. de P. Birkett. 

Monday, April 16th. —-Technical for Platoon No. 9 at Regeney- 
street. Squad and Platoon Drill, Platoon No. 10. Signalling 
Class. Reeruits’ Drill, 6.30 to 8. 

Wednesday, April 18th.—Instructional Class, 6.15. 
Drill, Platoon No. 1. 

Thursday, April 19th. 
ance Class by M.O. 6.30. Signalling Class. 

Friday, April 20th.—Technical for Platoon No. 10, Regency- 
street. Squad and Platoon Drill No. 9. Reeruits’ Drill 6.30 
to 8.30. 

Saturday, April 2\st.—Commandant’s Parade 2.45, Uniform, 
for Route March. Fall in at Putney Bridge Station. Drums 
and Bugles to attend. 

Sunday, April 22nd.—Special Work at Bombing School. 
Parade Clapham Junction Station (City and 8.L. Tube Railway. ) 
9.45 a.m. Uniform, haversacks, water bottles. Mid-day 
rations to be carried, As this work is very important, the 
Commandant would like to see much larger parades. 

Musketry.—For all Companies, see notice at headquarters. 

Note.—Unless otherwise indicated, all drills will take place at 
headquarters. 


Platoon 


Platoon Drill, Platoon No. 7. Ambu- 


By order, 
Macteop YEARSLEY, 
; Captain and Adjutant. 
April 14th, 1917. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


M. _B. Witp anv Co., Limited, of Argyle-street, Nechells, 
Birmingham, manufacturers of haulage and winding gears, 
rolling mills plant, coke oven machinery plant, gasworks plant, 
conveyors, elevators, &c., have appointed as their sole selling 
agent for abroad Mr. Henry Pynegar, 5, Dowgate-hill, Cannon- 
street, London, E.C.4, Telegraphic address: ‘* Pynegar, 
London,” ‘ E 


BRITISH PATENT SPECIFICATIONS. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


104,468 (12,737 of 1916). September 8th, 1916.—SparkKInG 
Piuc, Philip Henry Sands, 95, Ditchling-rise, Brighton, 
and others. 

The invention consists in providing a chamber D surrounding 
the insulation P to receive oil or gaseous fuel, which will be 
drawn into it through the pipe F, which is connected either 
direct from the fuel tank or, preferably, to an adapter fixed on 
the induction pipe. The adapter is equipped with a non-flash- 
back wire gauze dise inside it, and may have one or more pipes 
fixed to it according to the number of cylinders of the engine 
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to be fed. The earburetted gaseous fuel thus being supplied 
from the engine induction pipe, and passing through the adapter 
and pipe F, which acts as a by-pass, constitutes only a portion 
of the main fuel charge supplied for working the engine. Under 
the chamber D is placed a bush C, with a flange at the top and 
another small flange at the bottom, perforated at O. Through 
these perforations the fuel drawn into the chamber D passes 
down on to the sparking points, cleaning them, and preventing 
the earbonising of any lubricating oil or other matter on thei. 
March 8th, 1917. 


AERONAUTICS. 


16,734 of 1915. November 26th, 1915.—MEANS FoR ATTACKING 
DirRiGiBLE ArrsHips, Jordan Adams, 1, The Pavement, 
Lynchford-road, South Farnborough. 

The inventor claims a method of aerial warfare including an 
aeroplane carrying a bomb, such as an incendiary bomb, and 
a mass, such as a dummy bomb heavier and preferably larger 
than the incendiary bomb, the two being joined by a wire or the 
like. The aeroplane is to be manceuvred so that its path of 
flight is preferably at right angles to that of the airship, the 
incendiary bomb during this period being permitted to trail 
behind the aeroplane, the dummy bomb being cast off after 
the aeroplane has passed over the airship, so that both bombs 
fali, the wire passing over the airship, and the dummy bomb, 
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by reason of its greater mass, then continues to fall and to lift 
the incendiary bomb, which is so arranged as to ignite or explode 
on contact with the cover or other part of the airship. A suitable 
construction of bomb is shown in section. In operation the 
bomb is released, the wire E unwinds both from the bomb and 
from the store in the aeroplane—or dummy bomb—the reel N 
ultimately releasing a flat spring and permitting contact 
to be made between the disc Q and the spindle R. As the 
bomb comes into contact with some material, such as the 
cover of the airship, contact is made between one or more of the 
spring tongues H and the fixed studs G. An electrical circuit 
is thereby completed, the initiating charge in the bulb K is 
fired, this in turn fires the larger charge J, igniting and scattering 
the petrol ¥ and coal tar, and generally exploding the bomb. 
March 8th, 1917. 


104,386 (3166 of 1916). March 2nd, 1916.—-WrReELEss TELE- 
GRAPHIC APPARATUS FOR AEROPLANES, Marconi’s Wireless 
Telegraph Company, Limited, and another, Marconi 
House, Strand, London. 

In wireless telegraph working on aeroplanes there is a difficulty 
in that the metal work available to serve as the balancing capacity 
is limited. According to this invention, the internal bracing 
wires of the aeroplane wing are connected together by arranging 
between the separate wires, where necessary, conducting joints, 
so as to provide a good path throughout the whole length of 
the wing, while the connected wires are in turn connected to the 
| wireless transmitter. The electrostatic capacity may also be 








increased without increasing the air friction by mounting inside 
the wings additional wires, electrically t the bracing 
wires, and supported by lashings through slots in the,ribs or 
by other suitable means. These wires preferably form a grid, 
and are preferably parallel and of-equal length. Fig. 1 is a 
perspective view of the framework of ‘a wing provided with 
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internal bracing wires A, which may be either bare or insulated. 
Good conducting joints should be made between the separate 
wires where necessary, 80 as to provide a good conducting path 
the whole length of the wing. Fig. 2 shows a modification 
having a grid of wires B supported by lashings through slots 
in the ribs of the wing.— March 2nd, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


100,256 (5101 of 1916). April 6th, 1916.—MecuanicaL Hammer, 
Jacob Klijn, 1124, Maaskade, Rotterdam. 

This is a mechanical hammer in which the blow is effected 
by a reciprocating tup B through the action of a contracting 
tension spring A. The tup is connected to driving means 
through a crosshead C sliding in a cylinder. and to one end of 
the tension spring, the other end of which spring is connected to 
the stationary parts, the speed of the driving apparatus, the 
connection between the tup and the driving means, and the 
strength of the spring being such that at the moment the cross- 
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head attains its extreme retracted position the tup is disengaged 
from the driving means and is free to follow the action of the 
spring. In the hammer illustrated the tool is driven by an 
electromotor—not shown—an electric switch being mounted 
in the handle D. The electric current conducted by the insulated 
eable E is switched in by depressing the knob F. The crank 
shaft G, the crank of which is counterbalanced by weights H, 
is driven by the electromotor. By means of the crank-pin J 
the connecting-rod K is connected with the crank shaft, whilst 
the pin L operates the crosshead C and the hammer tup B.— 
March 8th, 1917. 


104,480 (16,077 of 1916). November 9th, 1916.—PorTaBLE 
GRINDING ATTACHMENT FOR LaTHEs, Canadian American 
Machinery. Company, Limited, Bouverie-street, London, B.C. 
(a communication from the Toronto Type Foundry Com- 
pany, Limited, Toronto, Canada). 

The motor casing A has secured to its underside a slide B 
shaped to fit a dovetailed groove in a slide rest C. Rising from 
a central axial groove of the latter are two bearings D, journalled 
in which are the two extended ends E ofa worm F, meshing with 


N° 104,480 
SSSSssoosasssooy SN 
(Zs 
7 ee 
jo Sets 7 ee Tl 
wit A 01 Ea 






corresponding gear teeth G. Each spindle end E is either 
square or provided with a couple of pins H adapted to fit a slot 
J in the tubular stem L of a handle M, by means of which the 
motor casing may be adjusted longitudinally. The motor is 
dynamically balanced, and the slide rest C is provided on its 
underside with a swivelling holder N, by means of which the 
grinding attachment may be clamped in the tool post of a 
machine tool. The armature shaft O is carried in ball bear- 
ings, and revolves at an approximate] speed of 10,000 revolutions 
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per minute. As shown, the left-hand end of the armature 
shaié carries a grinding wheel P for external grinding, rotating 
at the gpeed of the motor. The right-hand end of the armature 
shaft is serew-threaded, and carries a coupling dise Q, forming 
the male member of a clutch, and provided with coupling-pins 
R. The female member § of this clutch, provided with corre- 
sponding holes, is fast on the end of a direct internal grinding 
spindle T, journalled in ball bearings within a tubular housing 
U, closed at its outer end by a screw cap V. This direct internal 
grinding spindle is thus co-axially coupled to the armature 
shaft at its inner end, while its outer end protruding beyond the 
screw cap V carries an internal grinding wheel W.— March 8th, 
1917. 


TRANSMISSION OF POWER. 


104,401 (3976 of 1916). Mareh 17th, 1916.—Etecrric CaBLrs, 
British Insulated and Helsby Cables, Limited, Helsby, and 
another. 

This invention relates to flexible electric cables, and the object 
is so to construct them that they shall be capable of withstanding 
considerable tensile stress, without subjecting the electrical 
conductors themselves to stress. This object is accomplished 
by winding the insulated or uninsulated conductor or conductors 
where there are more than one, on a central core of vulcanising 
rubber, then forming on the core a sheathing of vulcanising 
rubber of substantial thickness, and afterwards vulcanising 
the core and sheathing together to form a continuous cable, 
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Fig.2, 


in which the spirally-disposed conductor is firmly embedded 
and effectually insulated. The inventors claim that such a 
eable will sustain a considerable load in tension, and, being 
elastic, will stretch in accordance with the load without subject- 
ing the conductor to stress. The application of the invention to 
a double conductor flexible cable is illustrated. Fig. 1 is an 
elevation, with a part of the sheathing removed, and showing 
the conductors stripped back, Fig. 2 a similar elevation, with 
a portion of the sheathing shown in section, and Fig. 3 a trans- 
verse section.— March 8th, 1917. 


104,458 (10,823 of i916). August Ist, 1916.—ReEepucTION 
GrarinG, Bernard Wiesengrund Power Plant Company, 
Lim:t>.i, West Drayton, Middlesex. 

In power transmission toothed gearing, where the power is 
_ obtained from two or more units, the inventor aims at providing 

a reduction gearing in which the high-speed pinion of each power 

unit co-acts with a separate high-speed wheel of an intermediate 

shaft, and a low-speed pinion mounted on the shaft of each 

high-speed wheel co-acts with a low-speed wheel. In Fig. 1, 

which illustrates a known arrangement, A and B are the high- 

speed pinions of two power units engaging a common high-speed 
wheel C. A single low-speed pinion D is mounted on the shaft 
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Fig.4 


of the high-speed wheel C, and engages with a single low-speed 
wheel E. This arrangement necessitates the employment of 
extremely wide low-speed wheels D and E. In the arrangement 
shown in Fig. 2, the high-speed pinions A and B are arranged to 
engage two separate high-speed wheels F and G respectively, 
on the shafts of which are mounted low-speed pinions H and J, 
which are arranged to engage with a single low-speed wheel K. 
Three methods of arranging the high and low-speed trains 
according to the present invention are shown in Figs, 3, 4, and 5. 
—March 8th, 1917. 


104,469 (12,950 of 1916). March 13th, 1916.—CuHaIn GearIne, 
Richard Green, Barrs-road, Old Hill, Staffordshire. 
This is an improved method of makinz electrically-welded 
and hand-made link chains, and comprises a pair of rollers, 
between which the chain is passed, one roller being provided 


' 
the blocking up of the links to the width of the required pitch. 


The arrangement is shown in Figs. 1 and 2, the top and bottom 
rollers E F being mounted on shafts G H, which are geared and 
mounted in adjustable housings. The bottom roller has a 
recess around its circumference, which is slightly wider at the 
mouth A than the width of the central part of the horizontal 
link B, the bottom of the recess C being formed with two cireum- 
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ferential shoulders D, which are flat in section. Against these 
the sides of the horizontal link are forced, and between the 
shoulders a further circumferential recess E is provided for the 
reception of the vertical link. The upper roller is provided 
with sprocket projections F, shaped to a curve wedge formation, 
so that in the course of the ends of the sprocket entering the 
aperture between the sides of the horizontal link B such pro- 
jection forces the side of the link down the inclined sides of the 
recess C in the lower roller, thereby blocking up the sides of the 
chain parallel to each other and to the width of the required 
pitch. That portion G of the upper roller between the sprocket 
projections operates upon the top side of the succeeding vertical 
link as it passes through the rolls, the bottom side of such link 
being supported by the bottom of the inner recess E of the bottom 
roll, by which means the top and bottom sides of the vertical 
link are rolled to parallel formation and to the width of pitch 
required.—-March 8th, 1917. 


MEASURING AND TESTING INSTRUMENTS. 


FOR 
Bruce 


-~GAUGES 


104,440 (8417 of 1916). June 14th, 1916. 
William 


INTERNAL AND EXTERNAL DIAMETERS, 
Mair, 135, Pershore-road, Birmingham. 
This invention refers more particularly to gauges of the kind 
described in a previous specification—No. 8034 of 1908—the 
primary object being to provide such measuring devices, with 
means for ensuring that the balls will be set square in relation 
to the axis of the hole or to the distance to be gauged, so that 
the instrument can be effectively used without exceptional skill 
being required. The improved gauge is shown in Figs. | and 2, 
Figs. 3 to 7 being modifications. The ball retainer is provided 
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with adjustable means adapted to engage the side of the hole 
or piece being measured. In one arrangement these means 
comprise two parallel seatings A on the ball retainer B, which 
are adapted to be held lightly against the work by means of a 
pair of spring-pressed balls C or by other means. This will 
cause the ball retainer B and balls D to assume a position 
relative to the axis of the hole E or to the other work, such that 
the plane in which the balls lie will be square with the axis of 
the hole. The two spaced seatings may be formed as shown 
by removably arranging two cylindrical members in axially 
parallel slots or grooves in the ball-retaining sleeve.— March 8th, 
1917. 


PUMPING AND BLOWING MACHINERY. 


104,372 (2959 of 1916). February 28th, 1916.—FrEep Pump 
Pressure Recutaror, British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, and another. 

This invention relates to regulators for controlling the amount 
of water delivered to a boiler by a pump driven by a steam 
turbine. Of the two well-known types of pressure regulators, 
one tends to maintain the same absolute water pressure irrespec- 
tive of the steam pressure, and the other to maintain a constant 
proportionate difference between the pressure of the water and 
that of the steam, the water pressure being the higher. This 





with sprocket projections, so shaped as to force the links into a 
recess in the other roller, the recess being shaped so as to effect , 


invention is an improvement in the latter type. Fig. 1 shows 
the regulator in connection with a turbine-driven pump, and 


Fig. 2 shows the regulator in section, The regulator A includes 
a differential piston K, to the top of which water under pressure 
from the pump B has access by the pipe C. The piston has a 
passage D through it, and the passage is closed by means of the 
steam acting on the plunger E, In order to obtain equilibrium, 
the pressure above the piston must be higher than the pressure 
beneath the piston, depending on the area of the piston-rod, also 
the pressure beneath the piston must be approximately the 
same as the steam pressure to maintain the plunger E in er 
brium. Since there is a constant leakage past the piston F, it 
will be seen that the valve on the plunger E must be a certain 
small distance off its seat if equilibrium is to b+ maintained. 
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Assuming that the pressure in the delivery main rises, the piston 
K will be forced downwards, thus closing the passage D. This 
causes the pressure beneath the piston to build up, with the 
effect that the plunger is pressed downwards so as to restore the 
opening to the passage D to the amount necessary to re-establish 
equilibrium. The movement downwards of the piston will 
close the steam valve, thus reducing the speed of the turbine 
sufliciently to restore the pressure in the delivery main to the 
proper amount.— February 28th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents- 
which right when acquired can be retained after the war—and 
has been specially compiled for Tuk ENGIneer by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of three of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 18,141/11.—Grinding, crushing. &ec. Roller-and-ring 
mills and apparatus. In grinding or reducing apparatus in which 
grinding rollers bear against the inside of a rot«ting ring, the 
driving roller is journalled in fixed bearings, and tie remaining 
rollers are journalled in freely-movable bearings which are 
arranged on both sides of the grinding drum or casing and are 
supported relatively thereto and to each other springs. 
Barthelmess, E., Germany. 

No, 18,200/11.—Portable lifting gear. A portable lifting 
appliance, more especially for artillery purposes, comprises a 
horizontal girder carrying two tackles and supported by two 
vertical side members which are so pivoted to its ends as to be 
readily detachable. The side members are mounted on wheels 
which can be swivelled through a right angie, and the members 
also carry winches. Krupp Akt.-Ges., E., Germany. Dated 
October 4th, 1910. 

No. 18,278/11.—-Ordnance: field carriages, dismounting, 
recoil apparatus. Relates to motor gun carriages, and consists 
in a carriage which is constructed to receive a field gun and 
carriage, and in securing means which permit the gun to be 
fired in any direction while on the motor vehicle. Krupp 
Akt.-Ges., F., Germany. Dated May 8th, 1911. 

No. 18,309/11.—Conveyors. For driving jigging conveyors 
the harmonic motion of a piston or cylinder is transmitted to the 
conveying trough through the medium of a buffer of compressed 
air. Marcus H., Germany. 

No. 18,500/11.—Ammunition wagons and limbers. Consists 
in a special arrangement of the protective shields of ammunition 
wagons and limbers, and in means for locking the shields in 
their folded position. Krupp Akt.-Ges., F., Germany. Dated 
May IIth 1911. fi 

No. 18,936/11.—Liquefying illuminating gas. In the manu 
facture of liquid illuminating gas, gases that are not liquefied 
by pressure at approximately normal temperatures are cooled, 
while under heavy pressure, to a temperature of 50 deg. Cent. 
or under, at which the maximum quantity of liquefiable con- 
stituents is separated from the permanent gases. Blaugas 
Patent-Ges., Germany. Dated August 30th, 1910. 

No. 19,162/11.—Driving looms, &c. To produce a uniform 
and elastic drive in electric motor and other driving arrangements 
for weaving and like machines, the motor is suspended so as to 
swing over a large range and is controlled by means of a weighted 
arm, spring buffers, &c. Feyer, J., Germany. 

No. 19,215/11.—Ordnance : field carriages, recoil apparatus. 
Relates to trail spades for gun-carriages which are traversed 
about a rear pivot. According to the invention the axis of the 
training pivot passes through the trai-leye, and the spade is 
formed with arms carrying the pivot pin which is secured in 
the eye. Krupp Akt.-Ges., F., Germany. Dated June 3rd, 
1911. 
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LOCOMOTIVES FOR SALE. 
Y 
four Narrow Gauge Loco- 
MOTIVES, in useful working order, for SALE. Four- 
led douple saddle tank type, fitted with “Stephenson” 
” safety valves with spark arresters. 
lin.; width 5ft. 


whe 

ink motion, “ Ramsbottom 

Length overall 14ft., height overall 9ft. 

Gauge of rails 18in. 

rhe Locomotives may be seen on application to the 

CHIEF SUPERINTEND¥NT OF ORDNANCE 
FACTORIES, 

Royal Arsenal, Woolwich, 


rom whom further perenne may be obtained. 183 6 





“CHEMICAL P LANT. 


I'he Ministrv of Munitions 
HAS FOR DISPUSAL 
CHEMICAL PLANT, 
usisting of :— 


* Tantiron Witton Receivers, Basins, &. 


w further ; pecans neg my MUNITIONS, 
0 ONS 
Sales 29, 
Storey’ Spit 
6] Ww ota 8.W. 1. 


- 





IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 
Invites 


The Public Trustee 


be eye ras the PURCHASE of the whole or any 

art of ares of £5 each, fully paid, in SIEMENS 

itor and COMPANY, Limited, vested in him as 

ustodian by an Order made by the Board of Trade in 

DUrSUaaO® of Section 4 of the Trading with the .KEnemy 
Amendment Act, 1916. and dated 9th August, 1916, 

The issued capital of the company consists of 120,000 shares 

{£5 each. fully paid. 

The purchasers, who must be British born subjects, will be 
required to make a sworn declaration as to nationality and 
freedom from foreign control, on a form to be obtained from 
the offices of the Public Trustee. 

The purchasers will “also be required to satisfy the Public 
Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A ropes upon the company’s operations and affairs has been 
prepared by the Snpany iu conjunction with the company’s 
auditors (Messrs Price, Waterhouse and Co.) and with Messrs. 
Turquand, Youngs and Co. Copies of this report can be 
obtained, subject as hereinafter mentioned. together with 
copies of company’s accounts uv to the 3ist December. 1915, 
on written application to the Public Trustee, Kingsway, W.C. 

All applicants will be required to satisfy the Public Trustee 
4s to any matter which he may think fit to investigate before 
copies of such Report or accounts will be supp! ied, 

Intending tenderers who desire to inane the property of 
the company should apply to the Public Trustee for an 
withority to do so. 

Tenders must be delivered, sealed, to the Public Trustee, 
Kingsway, W.C., on or*before Thursday, the 14th June, ies 
{NOT APRIL 2sp, AS PREVIOUSLY 'ADVERTISED), « 

2 ° leet ck noon, and marked on the envelope “ Tender, itess 


“The ‘Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 
with 

Forms of Tender can be obtained from the Public Trustee. 
Dated this 8th day 3 February, 1917. 

. J. STEWART, 
Public Trustee. 
Cystodian for England and Wales. 


of Manchester. 
Electricity Committee v4 Manchester Corporation 
for the supply, delivery 
Station, of 

and ELEC- 


(ity 
Wy 


are renaned to receive 
and erection, at their Stus urestreot Generatin; 
va HYDRAN ele CUMULA TOR 
RICALLY-DR IVEN RA M JMP. 
Specificntio n, drawing and form of Tender may be had on 
spaiuentien to Mr. F. E. Hughes, Secretary, Electricity 
Dei artment, Town Hall, Manchester. 

Further particulars and information can be obtained on 
application to Mr. 8S. L. Pearce, Chief Electrical Engineer, 
Dickinson-street, Manchester. 

Tenders, duly endorsed and addressed to the Chairman of 
the Mlectricity Committee, must be delivered at the Town 
HaJnot later than 10 o'clock am. on Friday, the 1lth May 
pr xime, 

The firm entrusted with this work will be required to enter 
into a contract to be prepared by the undersigned. 

The Corporation do not bind themselves to accept the lowest 


or any Tender. 
THOMAS HUDSON, 
Town Clerk. 
Town Hall, Ménchester. 
17th April, 1917. 168 


Rie -hmond ‘Main 


BOARD. 
CON TRACTS FOR STORES 

The Board are prepared to receive TENDERS for the 
SUPPLY and DELIVERY to their Works during the year 
ending May 3lst, 1918, of the following STORES :— 

Steam Coal. 

House Coal. 

Grey Lime. 

Buxton Lime. 
Sewage Precipitants. 
Jute Press Cloth. 

Specifications and persculare | may be inspected from 10 a.m. 
to4 p.m. at the office of Mr. William Fairley, M. Inst. C.E, 
Engineer to the Board, West Hall-road, Kew Gardens, where 
also forms of Tender may be obtained. 

Sealed Tenders, on the forms provided, to be delivered to 
the undersigned on or befcre Tuesday, May &th, 1 

Security for the due fulfilment of the contracts will be 
required in accordance with the provisions of the Public 
Health Act, 1675. 

The Board do not bind themselves to accept the lowest or 


any Tender. 
J. LESLIE G. POWELL, 
Clerk to the Board. 








Sewerage 





The Sessiens House, 
Richmond, Surrey, 


__lith April, 1 1917. 159 _ 





(Jounty Bor ough of Salford.— 
ELECTRICITY DEPARTMENT. 

OFFFRS required by noon 3uth inst. for the PURCHASE 
aud REMOVAL of a Desrumauxstype WATEK SOFTENING 
and FILTERING PLANT and Two Mather and Platt 
PRESSURE FILTERS. Inspection by appointment or full 
on from Borough Electrical Engineer, Frc derick-road, 
Salfo’ 

L. C. EVANS, 
——— 


c WS Town Clerk. 





Wanted, a Well-educated Man, 


40 to 45, to act as GENERAL ASSISTANT to the 
Managing D.rector of ‘a large Coal, Iron, and Steel rn a 
employing many thousands of workpeo le, in this country. 
is essential thal applicants, who should have had alahiy 
an engineering traiuing, should have apne their whole working 
career in a simular organisation. Substantial salary, with 
excellent prospects, for the right man. Applications’ will be 
treated in the strictest confidence, and destroyed after the 
successful ee is appointed.—Address, 160, “Th ee 
neer ” Office 160 a 


ao 

anted at Once, First-class 

JIG and TOOL DESIGNERS, also PLANT and 

MACHINE TOOL LAY-OUT DRAUGHTSMEN, by — 
Engineering Firm (Manchester district). Persons al 

Government woik need not apply ~ Applibesions Shout i 

made to the nearest Gea Kxchange, mentioning 

434 














PATENTS AND DESIGNS ACTS, 1907-1914. 
MOTOR PLOUGHS. 


[he Proprietor of British Letters 


Patent No. 20.475 of 1914 is PREPARED to SELL the 
PATENT or to LICENSE British Manufacturers to work 
under it. It relates to a motor plough in which there is a 
spade disc connected to the driviig wheel of the plough. 

Addrem,. BOULT, WADE and TENNANT, 
3# 111 and 112, Hatton-garden, 


_ 186 mdon, E.C.1 




















> > 
he I raprietor of Letters Patent 
833607 relating t 
“IMPROV emiers” IN ro iE APPARATUS USED FOR 
MILKI) ows” 
DESIRES to DISPOSE y this PATENT or to GRANT 
LICENCES to interested ies on reasonable terms with a 
view to the adequate besa of the patent in this country. 
cRiiee to be addres As 
RUIKSHANK and FATRW EATHE R, Limited, 
65-56. Chancery-lane, London, W.C.2 155 H 
[het Pro prietor of Letters Patent 
erlang e “IMPROVED MECHAN'SM 
EVERSING INTERNAL COM- 
USTION ENGINES | BY MEANS OF COMPRESSED AIR,” 
DE IRES to DISPOSE of this PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the Patent in this 
ountry.—Inquiries to be addressed tu 
C RUIKSHANK and FAIRWE ATHER, Limited, 
65-66, Chancery- lane, London, W.C 154 
r [he Proprietor of Letters Patent 
11 433 of 1910, relating to “‘ IMPROVEMENTS IN 
MEANS FOR ADMITTING WATER TO THE COM- 
BUSTION CHAMBERS OF EXPLOSION ENGINES.” 
Rat - to DISPOSE of this PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
vite ‘a ee to the adequate working of the patent in this 
country.—Inquiries to be addressed to 
CRUIKSHANK and FAIRWEATHE B, or 
65-66. Chaneerv-lane. London, WC 155 
- Al . 
Battersea Polytechnic, SW 1. 
WORK FOR WOMEN. 
epoca al Courses have been arranged in 
DE ING to SCALE and FLEMENTARY MACHINE 
DRAWING, commencing Tuesday, May Ist, 7 to 9. 
ENGINEERING TRACING, commencing Thursday, May 
»7 to 9. 


Fees ; Twelve Lessons, 7s. 6d. 
Particulars on ap plicati on to the SECRETARY. 164 


(‘rystal Palace School of Practi- 


CAL ENGINEERING. Principal, J. W. Wisox, 
I. Mech. E.—The NEW 





M. Inst. C.E. COURSE will 


ax “ef on eae ae — ores are entered on 
morning).— 4 icati 

Plait re ng). rospectus cn application ee 

SeENGIBA 





wing to Increased Pressure of 
extension of business. the Governors of the Bennett 
Gollege int intend to enlarge the professional staff, and have 
ACANCIES in the CTRICAL ENGINEERING and 
MA? PT OTTEBRING DEPARTMENTS, and Se be 
receive a r i t 
with qualifications inrthese lives sae ice 
Salary commencing about £200 per annum. 


rogressive 
Apply, The GOVERNORS, The Bennett College, Sheffield. 
143 





Permanent and 


“The Engineer” and No. 
anted, Steam Engineers for 


\ large Lanctailee Electric Power station. Preference 
given to those haying had experience with Water-tube Boilers 
and Automatic Stokers. Commencing salary £175 per annum, 
rising to £200 after twelve months’ approved service. State age. 
—Aadress, 161, ** The Engineer ™ Office. l6la 


W orks Manager, to Control 
Foundry and Machine shop of progressive Engineering 
Works in Yorkshire. Applicant must be capable »nd a good 
organiser. Six o'clock man preferred. Permanency to suitable 
man.—-tate age, experience, and salary required to 175, “The 


Kngineer” Office. Applications will be treated in strictest 
conndence. 175 a 








Vacancy Occurring on the 
4 Surveying Stati of a leading Boiler insurance Society, 
APPLICATIUNS are TED from gentlemen holding 
First-class Board of Trade Certificates competent to undertake 
the duties attaching to the inspection of steam boilers, engines, 
and all power installations. Commencing salary £150 per 
annum. State age and fall particulars of experience.—Ad- 
dress, 150, ** The Engineer ” Oftice. 1504 


A pplications Invited for the 
4 sition of. WORKS MANAGER for works manufac- 
turing Hectric motors. Applicants should be capable of ares 
out and equipping a modern factory. Appointment will 

ma atthe enu of the War or earuer, if suitable sppaicant 
is available. Applicants should state age, experience, salary 
expected, and when disengaged.—Address, 141, “Lhe Engi- 
ueer” Office 141 


(old Storage. —Wanted Imme- 


DIATELY, capable MAN, ineligible for Army, to 
Control 30,000 cu. ft. hnock Ammon a Air Circulation P: ant. 
State qualifications and references.—JUHN WKAGG and CO., 
Ltd., Sheffield. 100 a 














(Consulting Engineer Requires an 

ASSISTANT, with a knowledge of stuuctural work, 
mining and cemeut-making machmery.—Write fully, stating 
qualities ations, . tol 108, * i ‘The he Engineer ” Office. 108 a 


*ngineer Surveyors, with First 

or Extra First-class B.O.1, Certificates, REQUIRED:by 

an Insurance Coy. Klectrical experience an advantage. 

Salary to commence per annum. Over military age.— 
Address, P497, ** ‘he Engineer ” Office. bag? A 


Ep gineer Wanted to Take Charge 


ot MACHINERY at large Bleaching, Dyeing and 
Dressing works. Wages £3 10s. a week.—address, 115, ** The 
Engineer” Office. 115 a 


Required Engineer, Good Train- 


lwG, shop and theoretical preferred ; good commercial 
knowledge Iron, Steel, Metal and Machinery Markets.— 
Address, statyng age, experience, salary required, &., P504, 
“The knginer” Othce PE04 4 


Reauired, Estimator for Aero- 


PLANE Factory, London sg ey capable of accuratcly 
pricing both metal and wcod mre, 4 &c., and preferably with 
experience of production of achines, No person 
resident more than 10 miles away or already on Government 
work will be enga - —Reply, stating age, full particulars of 
experience and salary re wired, to Box 315, Samson Clark’s, 
§8, Great Portland- street, 140 4 

















Reauired, Manager for Steel 


Foundry in South of Eo einnd: Must have good know- 
ledge of Chemistry and be thoroughly conversant with latest 
Foundry Practice. Liberal salary to first-class man.—Write, 
Box 8463, c.o. A. J. Wilson and Co., Ltd., 154, Clerkenwell: 
road, London, E.C. 1. 554 


Wanted, Draughtsman, Prefer- 


ABLY with knowledge of Oil Engines. No person 
already employed on Government work will be engaged — 








Apply your nearest ect Exchange, quoting * ec, 
Engineer” and No. A3146. 1 
anted for Iron and Steel 


orks in Lincolnshire, several first-class 
DRAUGHTSMEN, experienced in the lay-ou iand design of 
Steel Works Plant, * Rolling Milis, Hydraulic Machinery, and 
general all-round work. © one alread y on Government’ work 
need apply. Apply, stating age, experience, when at liberty, 
aud salary required, to your nearest Employment Exchange, 
mentioning “The Engineer” and No. A3104 53 a 


Wanted Immediately for Con- 


TROLLED Establishment, DRAUGHTSMAN 
CLERK of WOKKS, for extension of blast furnaces in the 
Midlands. Applicants must have had first-class ee in 
the building of furnace casings, hoists, mains, &c. State when 
could be al liberty and salary expected. —Address, 162, “The 
Engineer” Office. 162 


Wanted Immediately, for Urgent 


Government work, first-class DRAUGH'TSMEN 
accustomed to Steel Buildings, Bridges, and heavy Construc- 
tional work. No person already employed on Government 
work will be engaged.—Apply to nearest Employment Ex- 
che ange, mentioning * The Engineer” and number 128. 128 a 


W anted, (Male) Tracer for 

Baitaeetiee Office in Kingsway. State age, experience, 
and salary required. No person already emplosed upon 
Government work will b2 engaged.—Applicé ants must apply to 


their nearest Employment bxcnangc, mentioning * ‘The Engi- 
neer and number 189. 189 a 


Wanted, Mechanical. Draughts- 


MAN, with knowledge of Machine Tool Desigu. State 
age, experience, and salary required. 














No person employed on 
Government work or resident outside ten mule radius, can be 
engaged.— Address, GO. WAILES and -UU., Engineers, 
380- 8, Kuston- road, ‘London. 80 a A 





raughtsman, ‘Mechanical, Re- 


QUinED, used to designing and laying ont colliery 
plant. App y by letter, stating age, experience and salary re- 
quired.—BAKBER, W ALKEK and CU., Eastwood Collieries, 
near Nottingham. la 


Draughtsman Wanted for Gilas- 


GOW district with good experience in Machine Gun 
design ; age immaterial. siust be ineligible. Fermanency 
and good salary for a first-rate man, uo other need app! ply. 
Full particulars, which will be treatea as strictly confidential. 
No one already on Government work need apply. —Apply your 
nearest Employment Exchange, mentioning ** ‘I'he —— 
and No. A 3132. Pa 


[)raughtsmen. —Several Mecha- 


NiCaL DRAUGHTSMEN for Turbine Design and 
detail WANTED by a controlled firm in the Midlands. 
Liberal salaries and bonuses to suitable men. No man on 
Government work need apply.—Apply, stating salary and 
when le to commence, to your nearest Empioyment 
Exchange, mentioning ‘The Engineer” and No. A 3139." 194 4 


wo Aeronautical Draughtsmen 
REQUIRED immediately for Go.ernmeat work. No 
person resident more than 10 miles an y or at present engaged 
on Government work need apply.—C. G. SPENCER and SUNS, 
Ltd., Tilia-road, Ciatence-road, Cease Clapton, N.E.- P4904 











ivil Engineer (Ineligible) Re- 


QUIRES POSITION. Many years’ experience in office 


and on works, on railways, bridges, warehouses, & Good 
surveyor and draughtsman. Calculations and quantities. 
Will go abroad —Address, P488, ‘The “ngineer “ Office. P 4€8 





ineer, A.M.I.M.E (41), In- 


ng 

Kg ELIGIBLE, disengaged, OFFERS SERVICES, erection 

of all classes of machinery, good control of men. fluent Spanish, 

commercial experience. ~ Address, p492, “The En pe 
fice. s 


ngineer (31), Invalided Out of 

the Army, now OPEN for ENGAGEMENT, either Office 

or Job; willing to go abro: ae cations engineering with good 

commercial experience and good knowledge of French.— 
Address, P503, ‘“* The Engineer” Office. P503 & 


Metallurgist (B.Se., 23), with 
good scientific training and —— ee in , 
manufacture of modern bronzes, DESIRES SITUATIC¢ 
Extruded rods, tubes, forgings castings. &c. Pini nas 4 in 
snpervising men. —Address, P484, “The Engineer” Office. 
P48 Bb 
| ussian Engineer, ae Con- 
NECTION and experience, La with business con- 


ditions all over Russia, DESIRES IRMS con- 
ne arte BUSINESS with RUSSIA pti Sa a 
*The Engineer” Office. P446 


Up-te -date Engineer Manager, 
/ ~ with 20 years’ experience in the manufacture of medias 
and small work, specialist in fuze and explosives, disciplin- 














arian and expert organiser, will be Disengaged on Ist June 
and will be pleased to consider OFFER of responsible 
POSITION. 

Address. P494, “The Engineer” Office P 494 w 





[)raughtsman (London) Desires 


WORK for evenings and week-end.— exeestir “Yay 


“The Engineer ” Office 
Praughtsman (Miuchasiest) 


SEEKS ENGAGEMENT. “Accustomed to getting out 
details and arrangements, scheming and design. Accurate. 
References. Age 35, Tejected for military service. eae 
p499, ‘The Engineer” Office. 99 


[agineer’ s Draughtsman.—Lady 
University Student EEKS APPOINTMENT.— 
Address, P502, ‘‘ The Engineer” Office eee. *S 


nr NES 
rl ~ 

rass Foundry Foreman Seeks 

ENGAGEMENT. Government werk, fully qualified, at 

liberty May.—F. B., 82, Ashgrove-road, Goodmayes, -— 


487 B 
Lancashire Representation. — 
Engineer, M.I. Mech. E., REQUIRES ADDITIONAL 
AGENCY, calling on Engincers, Mills, and Works. Gooc 
office accommodation. sales staff, and mechanical and elec- 
trical experience available. INSPECTING, reins &c.— 
471 


Reply, 2471, “« The Engineer” Office. 
a 

















yee! By ge Estab- 
HED over 20 rs in Midlands. team ualified staff 
can UNDER ING and SUPERVISION, Electrica 


Plant, Structural iW a Bridgework, Rolling Stack. Muchinery 
&e,— Address ress, P288, Engineer Office, 35, Norfolk-street, Strand, 
lands 
VE an OPENING for a YOUTH 
EMIUM 


ueation as PREMI PUPIL, 
the course to include both Works and 
Address, 2002, 





Large Firm ot Hingineers in in 
Se. Mid 
if Good 


Drawing-office 
Engineer Office, 33, Norfolk-st., eStrand, te = 





qw o Draughtsmen, Experienced, 

used to Elevators and Conveyors (Birmingham district). 
State age, experience, and salary required. No person resident 
outside a ter-miles radius or at present employed on Guvern- 
ment work will be engaged.—Address, P4yo, ** ‘he mngineer” 
Uffice 


7M 
lwo or Three Capable Draughts- 
MEN WANTED immediacely, by a well- cen firm in 
the Midlands, for urgent Government’ work. Expeiience in 
vertical internal comvuustion engines for marine work (both of 
the Diesel anu two-stroke type) is essential.—address, aes 
178 


* The Engineer” Office. 
anted, Foreman, Over F ifty 


\ Mz achiaes and lathes, large au medium. Capable ‘ot 
getting maximum output. State age, previous and present 
employers, and wages. No person ou Government work will 
be engaged.—Apply to nearest Employment Exchange, men- 
tioning * ‘Ihe Engineer” and number lvl. a 


9 ° 
‘oreman (Kxperienced) Wanted 
for Engineering Works, on Small ‘fools, Kepetition 
Parts, &c.; high-class work on important munitions (London, 
S.K. district). Good salary for the right man.—Write, stating 
particulars of previous experience. age, and salary expected, 
to 184, * he Engineer” Omce. Men engaged on Government 
work or residing mure than ten miles away should not apply. 


1b4 a 
foreman, Fk oundry.—An _Ex- 


PERIENCED MOULD R, used to Shop Management, 
Pricing Work, and Mixing of Metals, KEQULKED to ‘Lake 
Charge of rroundry emy loying 140 hanas. No mun already on 
Goverument work can be engaged.—Application in the Iirst 
instance showd be made to tne nearest kmployment x- 
che ange, Ww mentioning **" 2 The Engineer” a and No. Aoi2y. 124 A- 


Head Foreman Wanted for 


Small Motor Repair and General Engineering works, 
London district. Applicant must be accustomed to control of 
men in Machine and Fitting shops and -possess sound -engi- 
neerivg knowledge, good disciplinarian, inethodical, and weil 
up in best shop practice. No one at present on Govern- 
ment work or residing beyond the 10 miles radius will be 
engaged.—Address, with copies of reference covering the past 10 
years, stating age and wages required, to 181, ** The Engineer” 

tice. i 


(ost Clerk Wanted for Small 


Marine and Shipbuilding Works in Great Yarmouth 
(controiled establishment). Nou-eligible for military duties. 
No person resident more than 10 miles distant or already 
empioyed on Government work will be engaged. Present 
employer's sanction must be secured. State age, experience, 
ald salary 1equired.—aduress, 121, “The Engineer” Ufnce. 

121 4 


ixpert Costing Clerk Required 














vy controlled establisument in N.E: oa ut London, | 


ww ‘vake Charge of Department. Thorough knowledge of 
engineering costs essential. Permanent position to suiable 
man. 
beyond a radius of 10 mules will be engaged.—Reply, stating | 
age, experience, and salary required, to <4, ** The e Engineer 4 
utiice. 204 a 





anted, Engine Driver (Ineli- 
GIB LE), able on do ordinary repairs, &c.—Apply by 
letter, GT. BERKHAMSTED WATERWORKS COY. 172 4 





No one at present on Government work or resident 


enningtons. | Engineering Tutors 
for A.M ? M.LM-E., and AMIEE.. Aero- 
nautical Drau htmanship and Design ; Aero Engines.—254, 
Oxford-road, Manchester. 2018 1 


A 





London Company of Sound 


Financial Standing, having large warehouse and a —_ 
class connection amongst merchants (home and export 

DESIRE to HEAR from MAKERS of’ SPECIALI TES 
usually bought by Tool Factors, Mill Furnishers, and Whole- 
sale Ironmongers, with a view to act in the after-war period as 
Representatives, or would contract for the whole output, 
acting as Wholesale Distributing Agents. Advertisers have in 
formation a branch in allied European countries, so as to be 
prepared for the after-war trade. Agency for any country 
= entertained. All negotiations to be mutually confidei- 


jal. 
ay Ve 94, “ The Engineer ” Office. 94 » 





London Representation.— A dver- 


TISERS have nad 15 years’ experience in Railway 
Rolling Stock Supplies ana Piant for Colonial and Foreign 
Railways. Peg a with the leading consulting engineers’ 
requirements. AGENCIES for Specialities of particular 
interest to railways and the export trade generally WANTED 
either immediately or later on.—Address in confidence, 95, 
“The Engineer ” Office. % p 

AGENCY WANTED. 


~ . 
wo Gentlemen Commencing 
business at the close of hostilities as Merchants, are 
WILLING to CONSIDER an ENGINEERING AGENCY, 
preferably Raw Material. 

They have a very extensive personal connection among 
constructional engineers and buyers in the London district, 
and would be willing to arrange terms on results. 

__ Write in confidence to P485, ** The Engineer” Office. P485 p 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND OO., 


46, Watling-street, LONDON, E.C. 
Albert square, M —. ce 














Tyne. Sp 3005 


()pening for a Director with 
£8000 in ENGINEERING WORKS and FOUNDRY 





in London. Fully equipped and staffed. On Government 
contracts. Debentares givens also good remuneration to active, 
capable man.—Apply, W tad 


KIRK, PRICE and CO., 
1741 





46, Watling-street, London, E.C. 
a 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs IL, III, LXXXVI. 
Numerical Index to Advertisements, 
Paes LXXXV. 








THE ENGINEER Apri 20, 1913 



















il 
—<—<—— 








Wanted, Capitalist or Syndicate For Sale :— - Fer Sale, Two Cast Iron Tanks, CRAVENS LIMITED, 


PREPARED to FIND £50,000 to purchase fully- loft. x er x: 4ft. ; well stayed.—A. ice yh 








oa Inge direst Gover, w ets as a Going Goneeees er engaged PARSON’S STEAM TURBINE and ALTERNA- | 5 Queen-screet, F.C. RAILWAY CARRIAGE AND WAGON WORKS, 
on la direc overnmen' On whi - — en 
si emo moras ae ee, Pepa en | OSG hs DARNALL, wean SHEFFIELD. 
trlages ows rite, C., Box 2, care of Willing’s, 33, = oad, 40 I [} _ Carbon Shell Steel | Jiscard Manufacturers of 

350 K. W. n ALTERNATOR, three- enh, romeo 50 cycles, LOOMS. Advertiser offers 100-200 tons 44in. square | Gvery Description of RAILWAY CARRIAGES, WAGONS 











~ : 550 volts, by B.T.H. Co., driven in lots of four tons and upwards. Prompt TRAMCA! IRONWORK, WHEELS, and AXLES. 
W anted, a Second-hand Electric pound Busines by Barclay, 250. EP. Poplin 8 ey. danivers dros, Steiger Cae. = BRABS AND IRON CASTINGS, a 
GENERATING SET, about 250-350 kilowatts rere 
capacity, with 240 volts direct-current shunt dynamo, “lirect | TWO WESTINGHOUSE MOTOR GEN! oe li To Wagons Built for Cash or for Deferred Payments, 
coupled to high-s compound engine, suitable for 120 ibs. ING SETS, 300 H.P. We Di compe ydrau 1c Riveter, 100 ons Prices and on 487 
steam — and condensing Belliss or Browett engine pre- ome gape 200 K. esr fm fone 8ft. gap, in wean order. Also PUMPS 
ferred.—_JOSEPH SAN KEY and SONS, Ltd., Hadley Castle Zach set on se te sole- suitable for above.— Agely, 


W. rks, Wellington, Salop. 177 MOTOR. DRIV EN AIK “COMPRESSORS, by | Romiley. DAVIES and MbTCALPE, Ltd, THE CLASCOW RAILWAY 


ete aan 320 cub. ft. per minute, with inter- | — 


Wanted at Once, a Band Saw) 700 ven FAN, by Waddel Ld., A.C. ENCINEERING COMPANY, ‘"°. 



































Aw at ae NCH mae) in _— condition. oe conan yen ts, 20.0 cu **. FE 
Olive-road, Great Yarmout mn . 
TWO Very Good BABCOCK and WILCOX KERR STI ART ee ee See eee 
Wanted, New or Second-hand SOL my eg weg ra to working pressure, heating : Londo ae A ee 
VERTICAL GAS ENGINE GENERATOR SET, ‘i AVE Yr sTrock MAN ERS " 
70 to 100 kilowatts, 230 volts, direct current.—Address, 185, W. ATSON - MIRRLEES. “CON DENSER, with HAVE IN STOCK, WAGON & TRAMWAY WHEELS & AXLES, 
‘The Engineer” Office 188 ¥ sommreter, but without pumps, 30,000: steam per hour, 
~ awed sq. ft. cooling surface a a 1, AT THEIR CALIFORNIA WORKS, STOKE-ON TRENT CARRIAGE AND WAGON IRONWORK, also CAST 
=] coal CUTTERS, includi eifre ngwa STEEL AXLE-BOXES. Q492 
Wanted, One Second-hand | ~~ “stortwal, and Heading Machines, also’ Diamond Ma’ NEW LOCOS. 
MULTITUBULAR BOILER, 8ft. diameter x 15ft. chines, wit cgure partes in excellent Co! 
2 = TV 2N , zg | Q) COMPLETED: 
lgng.; mugt tee im first-class condition.—Address, 116, »'The | FIV E SIDE and ‘THREE END TIP WAGONE, | 0. ln Bi metre gmuge, C608 type, RAILWAY & TRAMWAY SPRINGS 
7 * " ¥ rwh) ma eri are ir 
40 TONS: CROSSING TIMBERS. Oe ein cits i casenat aplasia kateee tame to British, Colonial, India-office Specifications, &c. 
W anted, Second-hand Engine, | MorTaR MILL, under driven, 6ft. dia. pan, | Grog Zan” 2h, sin. (or 75 em gauge): 04-0 tspe-3wecks | Win, GRIFFITH & SONS, Ltd. 
oe tee Yin. by din . in good qoadiition, be stands itiiAM engine 7in. (3) NEARLY COMPLETED, awaiting a few plates only :— Sheffield. x 
eR = rice and ‘ull particulars to R. H. LONGBOTHAM & CO: Ltd., yy Ft ae 3ft. 6in. gauge, superheated “ De- Napier 8 | and Spring Wor Works, avis Hereal Bast. 
One 18Jin. x 19in., 3ft. 6in. gauge, superheated, 0-10-0-8 Nos. 38 and 15, Vi mn sag ong s.W 
Wanted. Second-hand Slide | ,. & a, rakedelds HOUSE, NEWCASTLE ON-TYNE. type, 5 months. Telograpiic Aire Gr carn Grit hetield. r 4 
REST for Watchmaker’s Lathe —GREGORY, Co- “ Engin Wakefield.” 2017 . ; 
ium bie-building, 108, hark onwell teed, Ec. PS501 F tal am. vee = % NEW VERTICAL OIL ENGINES. — mis 
(5) -One New No. 5 “M.V.” Gardner VERTICAL OIL ENGINE, ABLI 
7 ° or Sale, Com lete Plant of a single cylinder type. No. 17,069, fitted with high-tension 
\ anted, Set ot High Pressure F small GENERATING TATION, capable of dealing iagneto, special crank halt, and _ ate. Rywheels, HARRISON & CAMM, Ld. 
PUMPS, belt driven, 700 Ibs. . inch, capacity 11 | with a 000 kilowatts, of an efficient type, and in to by Shessrs. Norris, Henty anc Far rE Chief E 
to 16 galls. per minute ; new or second- Fana-in good me Hog perfect —~ ae. Plant consists of high-pressure water- One et og H.P. 2-cylinder “ Seandia” MARINE OIL baad cleric — 


—Address peed reciprocating Belli nes, direct! El 
— aathe a -aaarl ~~ ipa coupled to tworphave Tigiepressures poem ren Tina One 8 i e "ditto ditto ditto ; makers, Ekman and Co. 


~y ~ enerator and circnit els, pumps, heaters, instru WHEELS & AXLES 
Wanted, Steel Tanks (N ew, ex mente, &e. &, pone gh an be ean ; ay ak —— ah HYDRAULIC RIVETERS. With Cast or Hydraulic Forged Naves. 


tions. Full iculafs on a Mication. —Address, 1 %* “ The 
or Second-hand) of 70,000 to 100,000 gallons | Enyineer” Lee = I71u Worked for 3 months only. 




















































i wwe ee ee (6) Two CAST STEEL HYDRAULIC RIVETERS, 9}iu, ecm cna 
or Sale, Drain e Pum Ss, diar., 34in. stroke. by eet and Platt FOR. 
ag Pp Two CAST iRON HY YDRAULIC RIVETERS, lin. diar., 
anted, Time Register, An Bon Accord make (with Engines}, 18in. bore and z7in. 3jin. stroke, with actuating valves, return balance | THE GLASGOW ROLLING STOCK & PLANT WOKE 
bore, lifting respectively ona te one per minute. mk cheap. levers and weights, for 1500 Ib. pressure 
make; must be in good working order. State make —Apply, A. DODMAN and CO., Ltd., Engineers, King’s L von. 
sailor price. —BorT-R., Smith's Agency, Ltd., 100, te PPIy, A. 103 ¢ SECOND HAND DYNAMOS HURST, NELSON & C0. LTD. 
oe ’ 4 D. 20 00 vol 000 : b ELECTRI rat} pl 8 py een Ty of WTing 
anted, Vertical Boring Mill,} For Sale, Electrically-driven | 0%,Qamingch'C> 1 sur 100 volts 100 roms ts © and TRAMWAY ROLLING STOCK. 
medium size, also 4ft. 6i mt) - st three-throw PUMPS, 7in. x 8in. stroke, direct coupled One Dynamo, D.C., 45 amps., 100 volts, 1260 revs., by Makers of Wuenis, Axuzs, Ramwar Seda Foreme, Surra 
RADIAL fmol 2 MACHINE Sense {or ae strong to 500 volt D.C. motor.—WIL LLTAMS and SONS, 37, goon Parkér and Co. Worx, and low and Brass Castros. 
and where can be seen, to NORTONS (Tividal e), Ltd.. Tipton’ | Victoria-street, London, E.C.¢ All communi¢ations to London Office: 5, Broad-street-place, a mt my Km Big Bt TR og nny mem 
147 + E.C. 2. wy 508 1 rong tea A pe nee y bmg yy 
or = ine, Portable, See illustrated Advt this week, page 42s 90607 











Wanted, Windmill Pum of 16 ELP. —-— sone eS. Seen 


p 
= Fe for ‘medium: lift. Must be in good con- ne aro capeanincnenteanean ae — ale or Hire -—Eight Loco. P, & W. MACLELLAN, LTD. 


































dition. F: rticulars and where can be inspected to - a ) 
Box 4315, Willing’s, 125, Strand, W.C.2. 158 ¢ Siele: Bias ’ 1 Builders’ onan oe fin. and ae Pigs iin.” a ad onl ; CLUTHA WORKS, GLASGOW 
: ee ale, meenars and Buliders | i DUPLEX PUMPS; FEED i ka ‘ATR | Manufacturers of WAY WAGONS and CARRIAGES 
namo Wanted Immediately, SURPLUS STOCK.—All particulars on application to | COMPRESSOR; Three AIR RECEIVERS; CRANK IRON and STEEL 8 SH-BOLTS, SPIKES, an 
y 4 — MANAGER, 10, Artillery-row, Westminster, | SHAFTS: GEARING ; PULLEYS; VERTICAL STEAM PERMANENT WAY MATERIAL, BRIDGES, an 
D: e Ay Hy volts, 200 =v ‘W., compound wound by pre! & 170 « PUMPING ENGINES; DEEP-WELL PUMPS; BORE- ROOFIN G. 
be of modern desi and in first-class order.— HOLE PUMPS ; W.I. and STEEL TUBES ; WELL-BORING Lh for RAILWAY PLANT and STORES of 
Address, 383, “The Engineer” ce. 193 F . TOOLS, &e. every description. 
 m Sale, Horizontal Beam A. C. POTTER AND CO., Chief Offices—129, Trongate, Glasgor. 
NDING and STRAIGHTENING MACHINE.— E sgistered Offices—108, Cannon-street, London. 
teel Turnings, Heavy, W anted: RIDDEL ‘and CO., 40, St. Enoch-square, Glasgow. 197 ¢ Sp 349 eee Lant-street, Borough, S.E. - sh 














\ any te price per ton at works.—ENGI- 
NEER, 24, a Bridge-road, London, 8.E.1. 493 r or Sale. Horizontal Air Com- R. Y. PICKERING & C0., LTD. 


PRESSORS, “ Ingersoll” and other makers, belt and (Established 1864.) 



























rossley Gas Engine for Sale, | stexm driven, capacity from 177 to 28 cubic feet, with and Builders of Railway Carriages and Wagons. 
¢: 22 BH. Ds cylinder by igi stroke, magneto, patent iy a gene aaa oe. oe a Makers of Wheels. and Axles of all kinds. 
eh Pi Eg lah So REQUIRED i a, 
87 Fer Sale, Marine Engines in WISHAW, wear GLASGOW. 
Hi P W. der verrificate ~—s tn Oe MAHINE BO BO staat aes _— 
unde! ru 
For ire, ump iS and ell- oni eer ae .— Apply, nA DODMAN and CU., Ltd., 8, VicroRia STREET, WESTMINSEER, 8.W. 
BORING as fr Sonthter' Deep Wells, &., 2in. — King's-Lyn: 06-6 











Be. Oye Ground G. R. TURNER, L”? 


in. diam.— RIC: 
peng ae, 8. +7 Telephone No. 978 Hi 








or Sale, One Richmond Shell 
















ae toed Fe DRYING ov EN (New), Sft. x 3ft. 6in. x Sft ; 235. 
for Sale : A I ng Ma Pape Bond had Mo} , i a IRON AND WwooD "FRAME WAGONS 
shells ; £24 each._CRITTALL, Braintree. P486 y | For Home, Gelonial & & Forel Railways. 
ENGINE by Ruston, Proctor and Co, Ltd. Designed for a ; 1 ‘\ PERMANENT WAY MATERIALS, bc 
GINE by Ruston octor an t nt ora 1 
working pressure of 120]b p=, square inch, and indicating at or’ Sale One 300 B. H. P. : = au = d yneartd Screening and Conveying Plants, nes, Tipping 
that pressure about 75 HP. at 90 r. p.m; sin high and 16in. ? rs, Structural Work, Rooting, Castings ofall descri; ny 
low-pressure cylinders, din. enroke ; fly-wheel 8ft. diarn., 10in. _- National Twin-cylinder HORIZONTAL GAS ENGINE, Chict of Works & Office: LANGLEY MILL, nr. NOTTIN 














face; band pulley 5Sft. diam., l0in. face; automatic spring | in first-class condition, with Suetion Plant. Can be seen 7 1) r London Office: eens House, Westminster. 
controlled expansion gear, — cast iron bed- -plate, etc.— | running in Lancashire.—Address, 166, “‘ The Engineer” — yo i} i} I hi iI E N R A } | \ See Illustrated Advt. first issue in each month on page 8. 


G. H. WHITEHOUSE ‘ana Nig. Limited, Engineers, ° 
ome on or ale or Tire, Elecire WESTOOL ELECTRIC DRILLS 
ROOTS’ PATENT BLOWER No. 5, with engine attached- PORTABLE STEAM . 














MOTORS, from 6 to 300 si.P. 
Capital condition.—Apply, same as above. 182 « ENGIN from8 to 40N.H.P.; ad LERS, CRANES, - e 1 
PUMPS, CHINE TOOLS of ~ descri mnable \ 
terms, immediate a: T. WILLIAMS and ‘SONS, 3 37, t i j q 
= Queen Victoria-street, London. E.C. Tel.: City 3938. } di 








For Sale :— 
‘iiieitieee? subbhienios or Sale, Powerful Horizontal 

BIDE PRESSURE EPSPS. F BORING, DRILLING and TAPPING MACHINE, for 

About 30 TONS of above IN STOCK, from 3in. to 18in. dia., | Spindle Sin. diameter.—RIDDEL and CO., 4, St. Enoch- 


including Bends, Specials; a Straights. oo" | square, Glasgow. rr R EFR ] G ER ATION 


ap wept Mila Fo Sale, Powerful 26in. Centre 


















All equal to new and much cheaper. 
Self-acting and Sliding LATHE—RIDDEL and 00., f a 
TWO HOLDEN AND BROOKE'S STEAM | ‘“S Seecisatae Chae 2 fa of about 200 Tons. 
SEPARATORS. For Sale, Rope- -driven D. _ 
l2in. dia. inict and outlet, with Pipes and Bends. GENERATOR, 400 revs., 230 volts, 700 amperes, by 





one, aa on ‘Batter, COMBE — feetton clutch xan Ee 
——s pulley n. diameter, grooved for five 1jin. ro mal to . : 
+ in To res eb A duplicate can beseen Pnving Price Either Ne w or Second-hand 































GEO. COHEN, SONS AND Co., Sey. pply, OLYMPIA OFL and CAKE cae ot aes 
600, Commercial-road, ee 2 - 
London, E. Fer Sale, Superior 6in. Double 
— bes Clinic STEAM’ WINCH ox HOLST tor, Mintee . || THE WESTMINSTER TOOL & ELECTRIC CO., 
Ss: ey Purposes.—RIDDEL ‘and 00:, 40, St. Enoeh-square, Gi — Offers to se A O O Dulfetk Héuse, Laurencé_Pountney. Hill, 
Fer ale sh BI Cannon Street, LONDON, E.C. 4. Sp! 3064 
ONE MILE of NEW 16 Ib. For Sale, Theodolites, care of J. W. Vickers and Co., Telegraphic Address: Westolelco, Cannon, London. 














PORTABLE RAILWAY, os KAON'S 33, High Holborn, WO. 
in. Gauge complete 3 


ge bet Ltd, 5, Nicholas-lane, EC., 
Quantity of SECOND-HAND PIT RAILS, 50-401b. FLANGE For a e, eve 8, ceweneas “4 
Crouiny Panbors, Pit Prope, and Pit Lids. Se ies DRAWING g INSTRUMENTS SECOND-HAND giving full particu lars of 
B. M. RENTON and CO., see uete Grayetin ried) 2008 R . 
Market-place-buildings, High-street, Sheffield. Spl 3006 machine and earliest date of 
— - 7 ’ uM. For Sale, Time Recorder (Dey) Live ery 
or $ a e. ver Vv l 5- on otor for 150 thauttss as new, guaranteed, latest model. W hat . 203 F 

F WEIGHBRIDGE, platform 14ft. by eft , feastacace pol sr te ora bs en re beset PLA j ES 


—G. and J. WEIR, Ltd., Cathcart, Glasgow. Fe Sale, 28ft, x 7 ft. Galloway 


BOILER ; 5; VERTICAL CROSS. TUBE BOILER, 12ft, 3in. The WELDLESS STEEL TUBE CO., Ld., Birmingham 









































‘ ‘ oo Rg ’ high d CORNISH BOILER, 10ft. x 4ft. Telegrams: “ Weldless, Birmingham.” 
Jor Sale, ‘‘ Belliss” 200 K W.’s 8, smal pate BOILER, 2 7in. long x an. dia. All hess Original Makers of WELDLESS ‘erkan Pine oe’ Wate (Rivetted Type) 
530 volts, direct coupled Steam Engine and Dynamo. OLlers Willi reinsure for . pressure. me oln. x 1D Tu Boilers, Locomotive Boil x 
RuceBont condition, immediate delivery.—Price and particu- | 3in., fie sin, x 2in. x Sin., One din. x 4in. x 6in, WORTH- Hydraulic Work, Boring ae” oe 





n., 
DUI "LEX STEAM PUMPS ; 3in., 5in., and 10in. 


lars, P495, “ The Engineer” Office. ‘ INGTON 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. IX.* 
PRESSES (continued). 

Havina described and discussed in our preceding 
article, the construction, working, and limitations 
of oil presses of the Anglo-American type we will 
now proceed to deal similarly with presses of the 
cage type. 

CAGE PRESSES. 


In contrast with the Anglo-American type of 
press, the design of which has reached a notable 
degree of standardisation, the cage type of press is 
made in many forms which are sufficiently distinct 
to merit some sort of classification were such a 
course likely to be of any value. On examination, 
however, it will be found that the different forms 
differ more as regards the general arrangement of 
the presses, less in the details of their design and 
not at all in their principle of action. 

As illustrating the design of a cage press and its 
method of working, we give in our two-page Supplement 
the reproduction of a drawing—specially prepared 
for this article by Messrs. Manlove, Alliott, of Notting- 


| the Supplement. 


The bars are of T section with, 
however, the horizontal limb reduced to a mere 
fillet on either side. The bars are 2in. deep, while the 
fillets measure in. The faces of the fillets are 
machined very lightly so as to leave alternate high 
and low portions at 5in. centres throughout their 
whole length. The bars- when assembled thus bear 
against their neighbours at every 5in. of their lengths, 
while between these bearing points narrow spaces 
are left. The width,of these spaces is mgde to suit 
the class of seed to be pressed, and ranges from 
1 /aooth to 4/,th of an inch. These spaces have to 
be sufficiently large to allow the expressed oil to 
flow away freely through them, but not so large 
that the meal also can pass out of the cage. Exter- 
nally the bars are stiffened by a series of weldless 
steel rings. Three vertical tie rods lying just outside 
the rings unite the top and bottom castings of the 
cage, On to these are slipped a number of ferrules 
which, fitting between the rings, hold these at the 
proper distance apart. Surrounding the bars and 
rings there is a cylindrical lagging of sheet steel 
united to the top and bottom castings of the cage. 
This lagging prevents the expressed oil from splashing 
and helps to guide it into the collecting tray below. 
In Fig. 41 we give a view of two small cage presses 








bars shall not twist or bend and that the spaces 
between them shall remain constant. How this is 
secured we have explained. We need only add that 
the cages of similar presses made by other firms 
are constructed on the same principle. 

Immediately above the cage, as shown in the 
sectional elevation in the Supplement, a cylindrical 
cast iron head is slung from the underside of the 
top casting of the press. This head is mounted on 
a four-wheeled carriage which runs on a pair of fixed 
rails. The movement of the head is effected by 
means of a hand wheel and pinion engaging with a 
rack on the head. The rack is sunk into the top 
of the head so that a plain bearing surface may be 
provided between the-head and the underside of the 
top casting. Four square-headed studs fixed to the 
rails form stops which limit the movement of the 
head. By these means the head can be brought 
directly over the cage when everything is ready 
for pressing, or removed to one side to facilitate 
the loading or unloading of the cage before or after 
pressing. 

METHOD OF WORKING OF A CAGE PRESS. 

In Fig. 44 we give a view of a press of the type 

shown in the Supplement as actually arranged in 











Fig. 41--TWO SMALL CAGE PRESSES—-MANLOVE, ALLIOTT 


ham—showing the construction of a cage press as 
made by this firm. Like the Anglo-American press 
by the same makers illustrated in our previous article, 
this cage press is provided with a cast iron head, 
four forged steel columns with buttress threads, 
a cast steel cylinder and a cast iron ram. The 
bottom of the press is formed solidly with the cylinder 

a practice frequently followed also in the design 
of Anglo-American presses—and is therefore of 
cast steel. A cireular vast iron oil tray, provided on 
its underside. with four bosses through which the 
columns pass, rests on top of the cylinder casting. 
The ram rises through a gland at the centre of this 
tray. Just above the tiay four split muffs are 
bolted round the columns to provide stops whereon 
the cage in its lowest position may rest. 

THE CONSTRUCTION OF THE CAGE. 

The cage consists, first, of a cast steel top piece 
and a cast steel bottom piece, bored centrally 
and formed with four ears or corners suitably concaved 
to fit on to the press columns. Between these two 
castings are arranged a number of vertical rolled 
steel bars, the ends of which are nicked to fit into 
an annular recess in the top and bottom castings, 
as clearly shown in the sectional elevation given in 


* No. VIII. appeared April 6th. 
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made by Messrs. Manlove, Alliott. This engraving 
helps to make clear the construction of the cage. 

The diameter of the cage is equal to that of the ram, 
which is 16in., just as it was in the case of the Anglo- 


American press illustrated in the preceding article. 


The pressure in the present instance is three tons 
per square inch as compared with two tons employed 
in the cylinder of the Anglo-American press. 
full pressure acts on the meal, whereas in the Anglo- 
American press the pressure on the cakes is much 
less than the pressure in the cylinder. The pressure, 
in fact, is as we stated but two-thirds of a ton per 








Fig. 42—REVOLVING “ CAGE 3 PRESS—CRAIG 


an oil mill. It will be noticed that the press is dis- 


| posed about half above and half below the working 


| beside it. 


This | 


square inch, whereas in the cage press illustrated | 


in the Supplement it is three tons per square inch. 
The employment of such a high pressure as this on 
the meal in an Anglo-American press would be next 
to impossible, for it would cause even the least oily 
of meal to spread excessively between the plates. 
Its adoption in the cage press has only been made 
possible by reason of the care and thought which 
have been given to the construction of the cage. It 
may be taken that the outward pressure on the bars 
of the cage is practically three tons per square inch, 
for the meal during the pressing acts almost like 
a liquid forced out of a cylinder through a restricted 
orifice. Under these conditions the greatest care 


‘is necessary in designing the cage to ensure that the 





floor level, and that a heating kettle is placed close 
When the cage is resting on its bottom 
stops the top surface of its upper casting is level 
with the surface of the plate hung beneath the kettle, 
on which the strickling box slides. With the movable 
press head run back out of the way the strickling box 
with a charge of meal can thus-be pulled over to 
discharge its contents into the cage. Before this is 
done, however, a circular steel plate is dropped into the 
mouth of the cage so that it may come to rest, a 
short distance down, on four catches projecting 
through the walls of the top casting of the cage. 
A circular sheet of press bagging is placed on top of 
the plate. Thereafter the meal is strickled in a layer 
into the cage mouth. ‘The plate catches are mounted 
on a ring so that they may be withdrawn simul- 
taneously to allow the plate, bagging and layer of 
meal to drop down on to the head of the ram. The 
fall allowed is not great, however, for the ram to 
begin with is run up almost to the top of the cage, 
and as the loading proceeds is allowed to descend 
slowly to keep pace with the formation of the layers of 
meal. 

The layers thus formed differ from the cakes placed 
between the plates of an Anglo-American press in 
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the fact that the meal is quite uncompressed. To 
take full advantage of the capacity of the cage, 
therefore, strickling is continued until the ram 
reaches the bottom of its stroke. In this condition 
about half the depth of the bottom casting of the cage 
is filled with meal. When pressing commences this 
meal is at an early stage forced upwards into the 
cage proper and there, partially at least, makes good 
the reduction of volume suffered by the general 
body of the meal. 

When the cage is fully charged the movable head 
is run back over it. The end of the head is turned 
to 9 good fit with the bore of the cage. Just before 
pressure is applied to the meal by the ram, pressure 
is admitted to two auxiliary ram cylinders—see A, 
Fig. 41—which, acting beneath the lower casting 
of the cage, lift the cage a short distance upward 
so as to cause its mouth to pass on to the cylindrical 
head and so close the joint. Pressure is then admitted 
to the main cylinder. As the expression of the oil 
proceeds the cakes of meal become bound tightly 
against the walls of the cage. The friction thus 
developed round their edges is sufficient to lift the 
cage still further on to the head as the compression 
of the meal increases. In other words, no provision 
is made to bring the cage as it rises up against a 
dead stop. This is an important point. Were such 
a dead stop in existence the friction round the edges 
of the cake would result in the cakes being subjected 
to an effective pressure which‘ would decrease from 
cake to cake upwards. As it is the cage “‘ floats ” 
with the meal, &c., inside it, and the effective pressure 


| 











Fig. 43—TWIN CAGE PRESSES—CRAIG 


is the same on the top and bottom cakes. It is not, 
however, necessarily the same towards the middle. 

When the cakes have stood for a sufficient length 
of time under pressure, the main ram is set to exhaust 
until] the cage is lowered on to the bottom stops. 
The auxiliary hydraulic cylinders are arranged to act 
as buffers for the cage so as to bring it quietly to rest. 
The movable press head is then run out. In its 
outmost position it does not clear completely the face 
of the top casting of the cage, and therefore forms 
a stop which will for the time being prevent the cage 
from rising. Two additional stops are provided for 
the opposite side of the top casting of the cage. 
These two stops consist of half caps which can be 
swung round on the pillars of the press. With these 
three stops in action, pressure is once more admitted 
to the main hydraulic cylinder so that the ram, 
rising, may force the cakes out of the cage. To 
facilitate the ejection of the cakes the bore of the 
cage is slightly tapered, so that its diameter at the top 
end is a small fraction greater than at the lower end. 
Thus a slight upward movement of the cakes, &c., in 
the cage is sufficient to relieve the binding pressure 
round their edges. Ra 

In general the cakes produced in a press of this 
type are again reduced to meal which, after being 
heated, is expressed a’second time. A cage press can 
be used for this second expression, but as the material 
has now had the bulk of its oil removed, it can quite 
conveniently be treated in an Anglo-American press. 


ALTERNATIVE CAGE PRESS ARRANGEMENTS. 
The press just described is—as shown in Fig 44— 





arranged to work by itself in conjunction with a 
separate meal-heating kettle. Very frequently, 
however, cage presses are worked in pairs or in sets 
of three, the two or the three presses in each set 
being quite independent, except in so far as they are 
fed from a common kettle. 


of this set is shown in Fig. 45. This engraving 
incidentally indicates the nature of the foundations 
required for an oil-press. The presses, except for 


one or two obvious minor differences, are similar in | 


design to that already described. The method of 
charging the cages is, however, quite different. 
A heating kettle is arranged over the presses, being 
supported partially on the press heads and partially 
on an extra pillar. The bottom of the kettle is 
provided with two outlet holes which register with 


a hole formed at the centre of each press head—see | 
Each outlet is controlled by a pair of | 
shutters, one above and one below the press head. | 


Fig. 45. 


These two shutters are connected so as to be operated 
simultaneously. Thus a double movement of the 
control handle fills the hole in the press head with 


meal and then discharges this measured quantity | 


into the cage. 

An alternative arrangement by Manlove, Alliott 
and Co., Limited, is indicated in Fig. 46. This ar- 
rangement is particularly suitable where large presses 
are required. 
a separate compressor and extractor press “and fa 
power-driven travelling carriage.QThe compressor 
and extractor press is provided with a movable head, 
as in the case of the presses described above, so that 
its cage may readily be charged with layers of meal 








In Fig. 43 we give | 
a@ view of a two-press set, made by A. F. Craig and | 
Co., Limited, of Paisley. The general arrangement | 


It consists of a battery of four presses, | 


arrangement of working cage presses in groups lies 
in the adoption of a rotary principle. An example of 
the application of this principle is illustrated in the 
Supplement, where we show a revolving cage press 
made by A. F. Craig and Co., Limited, of Paisley, 
under Craig and Morfitt’s patent. A photograph of 
such a press is reproduced in Fig. 42. 

The fundamental feature of the design lies in the 
provision of three cages arranged with their centres 
at the apices of an equilateral triangle, the whole being 
| rotatable as a block round an axis passing through 

the centre of the triangle. Corresponding to the three 
| cages there are three fixed press heads and three 
hydraulic cylinders and rams, arranged with their 
centres at the apices of an identical equilateral 
triangle. During a complete rotation of the cages 
about their common axis each cage passes in turn 
between each press head and its corresponding 
hydraulic ram. The method of working is to fill 
cage A—see the Supplement—with meal from an 
adjacent kettle, while it stands beneath one of the 
press heads, and to give the meal in it at this point 
|@ preliminary compression. The cage system is 
then rotated clockwise through 120 deg., so as to 
| bring cage A beneath the second press head where the 
meal is subjected to an intermediate compression, 
and so as to bring cage C into the position formerly 
occupied by cage A. Cage A is allowed to stand 
under pressure while cage C is being emptied and 
recharged with meal. Thereafter a further rotation 
of the cage system¥through 120 deg. brings cage A 
beneath the third press head where its meal receives 
the final compression. Meanwhile, cage C is receiving 


| its intermediate ;compression beneath the second 


press head, while cage B beneath the first press head 








Fig. 44—CAGE PRESS AND KETTLE IN A MILL 


from the adjacent kettle. The cage may be regarded 
as being in two parts, the lower of which is fixed, in 
so far, at least, as the position of its centre line is 
concerned, while the upper part can be run out on to 
cross rails on the top of the travelling carriage. The 
strickling proceeds until both parts are filled with 
layers of meal. Pressure is then applied in the ram 
cylinder so as to compress all the meal into the 
upper movable part of the cage. When this 
accomplished the pressure is released, and 

movable part of the cage is run out on to the travelling 
carriage, which then transports it to one of the four 
main presses. The travelling carriage is provided 
with two sets of cross rails so that it may support 
a cage ready for pressing, while giving accommodation 
for the reception of a cage the pressing of which has 
been completed. 


a cage from which the cakes are ready to be extracted. 


This extraction is performed at the preliminary press | 


in the manner indicated already for the single press 
by the same makers. 


The preliminary press used in this system of | 
working is, we think, to be_regarded properly as the | 
equivalent of the moulding machine required with an | 
Its adoption has the | 
distinct advantage that the main presses can be made | 
Further, it will | 
be gathered that as the “‘ slack ”’ in the meal is taken | 
up in the preliminary press, the movement, and | 
therefore the length, of the rams in the main presses | 


Anglo-American type of press. 


with fixed, and not sliding, heads. 


can be made quite short. 
REVOLVING CAGE PRESS. 


Another interesting and important alternative 


is | 


the | 


On the return journey, therefore, | 
the carriage brings back to the preliminary press | 


is being emptied and recharged. A final rotation of 
the cage system brings cage A back again beneath 
the first press head for emptying and recharging. 
The meal, it will be seen, is pressed in three separate 
stages. It will also be gathered that the arrangement 
secures practically continuous working. It is stated 
that everything about a set of these presses can be 
worked by one unskilled man with the assistance of 
a boy. 

The detailed design of the press is noteworthy. 
The meal heating kettle is of the usual type, and is 
fitted with the usual means of stirring, heating and 
moistening the meal. It is supported partly on the 
| first press head and partly on two separate columns. 
The strickling box slides on a surface with guiding 
edges formed on top of the first press head. A 
circular hole equal in diameter to the bore of the 
cage is formed in the press head, and is provided with 
| four catches, operated simultaneously, for temporarily 
supporting the usual steel disc and circular piece of 
press cloth on to which the meal is deposited from 
| the strickling box. Ths withdrawal of the catches 
allows the plate, cloth, and layer of meal to fall on 
to the ram head. During the charging operations, 
the ram starting from its highest position is allowed 
slowly to fall. Charging is continued until not only 
the cage, but the compression chamber—D in the 
Supplement—beneath it is completely filled. When 
this stage is reached, a run-out slide, operated by 
racks, pinions and hand wheel, is moved back to clos2 
the opening in the press head from the unders de. 
| This slide is provided with a shallow circular boss 
| turned to fit the bore of the cage. 
| When matters are in this condition, two auxi- 

liary hydraulic rams are brought into action 
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heneath the compression chamber which, lifting 
this chamber and the cage, close the joint between 
these two parts and also the joint between the 
cage and the run-out slide beneath the press head. 
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journalled in a casting fixed on top of the lower— 
stationary—castings of the three presses. The 
position of its axis is fixed by means of three horizontal 
rollers journalled on the fixed roller casting and 
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Fig. 45—TWIN CAGE PRESSES—CRAIG 


Pressure is then applied beneath the main ram which, bearing against the interior of the cylindrical casting— 


rising through the compression box, compresses the 
meal entirely into the cage. A certain amount of 
oil is forced out of the meal at this stage, and is 
caught in a tray beneath the press. Even before the 
meal is entirely pushed out of the compression box, 
the pressure may be sufficient with some seeds to 
express a portion of the oil from the meal. For this 
reason the top end of the compression chamber is 
finely perforated, so that the oil expressed may escape 
readily. When the pressure of the main ram is 
relieved, the meal layers tend to expand a little. To 
obviate any trouble which this expansion might 
cause when it comes to rotating the cages, the meal is 
compressed further into the cages than would be 
necessary were expansion absent. 

The compression suffered by the meal in the 
preliminary press is sufficient to bind the bulk of it 
within the cage, so that when the ram falls it remains 
there. The steel plate and the press cloth at the foot 
of the cage and one or two of the lowest layers of 
meal require, however, to be supported when the ram 
is lowered and while the cage is being turned round 
to come beneath the second and third press heads. 
This support is given by a pair of spring catches 
arranged in the lower end casting of the cage. These 
catches slip in beneath the lowest press plate as the 
ram falls. They are automatically pushed back by 
the second and third rams when these rise into the 
cage and fall into action again when these rams are 
lowered. Means have to be provided at the preliminary 
press, whereby these catches may, while the press is 
being charged, be rendered inoperative, so that they 
shall not prevent the charge from passing down into 
the compression chamber. These means consist of 
links and levers operated from the long handle F 
shown in the Supplement. 

The manner in which the cages are mounted 
requires a word of explanation. They have to be 
free to revolve together about their common axis, 
and at the same time have to be free to rise vertically 
a short distance under the action of the auxiliary 
hydraulic rams, so that the joints between them and 
the press heads may be closed before the main ram | 
is brought into action. The support for the cages | 
consists primarily of a central vertical hollow 
cylindrical casting—G in the Supplement—within 


which are disposed the inner columns carrying the | out into the form of a six-armed spider. 
This cylindrical casting is'| more than half-way down a similar set of six arms preliminary press at the foot instead of at the top of 


Stationary press heads. 


see the plan view in the Supplement. 


between alternate pairs of these arms and are united 
thereto by means of rods running between the top 
and bottom cage end castings and passing through 
eyes in the ends of the arms. ‘The cages are thus free 
| to rise vertically, but are compelled to rotate solidly 
with the central cylindrical casting. 

From the spider arms six brackets—not shown in 
Fig. 42, but clearly indicated in the Supplement— 
depend and support, crinoline-wise, a circular rack 
which encloses all three cages at the level of their 
bottom castings. This ring passes close to, but 
within the outer columns supporting the press heads, 
and is provided with additional carrying means in 
the shape of three rollers mounted on the bottom 
castings of the presses and bearing against its under- 
side. ‘The ring meshes with a pinion on a vertical 
| shaft provided with a hand wheel. By turning this 
_hand wheel the ring, central casting and cages are 
rotated as one body from one setting to the next. 

In the press illustrated in the Supplement, the 
cages are 19in. in diameter and 54in. long. The 
extension chamber at the preliminary press is 42in. 
long. ‘These dimensions give the press a capacity of 
about 20 ewt. of copra per hour. The diameters of 
the lower ends of the first and second rams are less 
than the diameter of the cage. Consequently, the 
preliminary and intermediate pressures on the meal 
are less than the pressure admitted to the hydraulic 
| cylinders. ‘The lower end of the third ram is of 
greater diameter than the cage, so that the final 
pressure on the meal is greater than the hydraulic 
pressure in use. With a hydraulic pressure of 2 tons 
| per square inch, the pressures on the meal work out 
| at the following values :-—-Preliminary press, }1 ewt.; 
| intermediate press, 30 cwt.; final press, 60 cwt. per 
| square inch. . A high final pressure is thus obtained 
| without employing an equally high hydraulic pressure. 
| This is of importance, because at a pressure of 3 tons 

per square inch the wear and tear on the pumps and 
| valves of the hydraulic pressure supply system is apt 
| to become a serious item in the upkeep charges. 

A schedule of working times for this press has been 
supplied to us by the makers. According to this, 
eight minutes are allowed for emptying and filling 
the cage at the preliminary press. 1t is allowed to 
stand under pressure for seven.minutes at this press. 
One-half minute is consumed in lowering the rams— 
all three rams are lowered simultaneously—and 
| another half-minute is required to change the positions 
of the cages. Thus the meal is under pressure for 
seven minutes in the preliminary press, fifteen minutes 
| in the intermediate and fifteen minutes in the final, or 
| altogether thirty-seven minutes out of a total working 
| time of forty-eight minutes. 








OTHER ARRANGEMENTS OF CAGE PRESSES. 


Various other forms of cage presses are made. We 
can, however, but briefly mention two, both made by 
| Robert Middleton and Co., of Leeds. One of these, 
| Lambert’s patented *‘ continuous ”’ oil press, is of the 
| revolving type, but instead of having three cages, as 
in Messrs. Craig’s press described above, it has but 


| 
| 


The top flange of the cylindrical casting is splayed ' two, one for the preliminary and the other for the 
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Fig. 46—BATTERY OF FOUR CAGE PRESSES—MANLOVE, ALLIOTT 


A little 


| final pressing of the meal. The meal is fed into the 


supported at its bottom flange on a series of rollers projects from the casting. The cages are situated the cage by means of a pair of circular steel boxes 
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mounted on a table which rotates about one of the 
press columns in such a way that while one box is 
beneath the preliminary press, the other is beneath the 
kettle,,receiving a charge of meal. In another 
arrangement by the same makers, the kettle works in 
conjunction with a preliminary press much in the 
way illustrated in Fig. 46. Instead, however, of the 
main presses being arranged in a row, they are in this 
case arranged on the arc of a circle The cages are 
transported, when filled, from the preliminary press 
to the main presses on a turntable provided with 
rails and hydraulic running-out gear. 

The chief objection which can be urged against the 
cage type of oil-press is that itsconstruction, compared 
with the Anglo-American type, is complicated. Its 
successful working depends very largely on the care 
given to the design and construction of the cage. 
This, as may be supposed, is an expensive item. 
Efforts, therefore, have been made to cheapen the 
cost of manufacture, while retaining the principle of 
the cage press by substituting for the cage, built up 
of vertical bars, a cylindrical box of very finely 
perforated sheet steel. 








THE USE AND ABUSE OF STEEL. 


THE paper on this subject read before the Institu- 
tion of Automobile Engineers, by Lieut.-Col. Bagnall- 
Wild and Lieut. E. W. Birch, on the 11th inst., lifted 
the veil a little on some of the troubles experienced in 
the earlier days of the war with regard to aircraft steels. 
It was then that the Royal Aircraft Factory rendered 
considerable service in instituting detailed specifica- 
tions for aircraft steels, because prior to that time the 
complete range of alloy steels had not been fully used 
for parts requiring great strength with a minimum 
of weight. It was found that in many cases firms 
engaged in the construction of aeronautical com- 
ponents had practically no knowledge of the treatment 
of special alloy steel, and as Col. O’Gorman said in 
his evidence during the inquiry into the air service, 
under the chairmanship of Mr. Justice Bailhache, 
representatives of such firms were encouraged to visit 
the Royal Aircraft Factory and see for themselves 
what could be done, and in some cases members of 
the Royal Aircraft Factory staff were sent to works 
to instruct manufacturers’ in the most up-to-date 
methods. Something of the same sort was done by 
the National Physical Laboratory staff. 

A year or so ago, very few firms, except in the 
Sheffield district, possessed heat treatment plant of 
their own, and in this branch particularly have 
great strides been made. The difficulties, however, 
were not overcome by the mere possession of heat 
treatment plant, and even at the present time it is, 
in some parts, almost impossible to obtain men with 
the requisite knowledge, because when steels are 
classified according to their mechanical properties, 
independent of chemical compositions, each com- 
position requires a different heat treatment. Thus Col. 
Bagnall-Wild showed that two steels differing widely 
in composition may, by different heat treatments, 
be made to give the same physical test results. 
Attention was called in the paper, once more, to the 
need for co-operation between the steel maker and 
the steel user, the lack of which in the past has led to 
many costly mistakes. Then,a great deal of delay 
in production, waste of material and financial loss 
has been found to arise from want of metallurgical 
knowledge on the part of some designers, and certain 
losses have also occurred owing to manufacturers not 
realising that alloy steels require more careful handling 
than carbon steels. Jagged edges in crank shafts 
have caused the development of serious cracks at 
45 deg. to the angle of the web and the axis of the 
pin. In the design of crank shafts for 12-cylinder 
V type engines many difficulties have been encoun- 
tered, and making shafts from a double width billet, 
so that the twist would not exceed 60 deg., was found 
to improve matters, but did not entirely obviate the 
doubtful structure obtained in the twisted journals. 
Various other methods were then tried ; cranks were 
cut from the round, and they were also forged from 
trifoliate section. The latter method is thought to 
be promising. If, however, it is possible in the 
design to have, from the steel maker’s point of view, 
a reasonable distance between the webs, it is felt that 
some form of pressing from a bar billet gives the most 
suitable structure in the shaft. The flow of metal is 
then continued through the journals, up the webs, 
along the pins, and so throughout the shaft. But such 
a form of combined stamping and forging is not 
possible with the very short main bearing. 

The authors discussed steel specifications as a 
matter of considerable importance in the light of 
their war experience. The custom of dealing only 
with the physical properties, making no attempt to 
specify the method of manufacture other than 
generally to determine the process, 7.e., whether the 
steel should be an open hearth, crucible, &c., was 
condemned. In this, Dr. Walter Rosenhain agreed 
in the discussion, only, however, so far as the special 
steels for particular purposes are concerned. This 
point has arisen particularly in connection with hair 
cracks in crank shafts. Some people have expressed 
the opinion that the existence of hair cracks, of the 
kind that have to be sought with a powerful glass, 
should not necessitate the rejection of a crank shaft, 





but Col. Bagnall-Wild’s experiments confirm the 
opinion he has always held on this point. An engine 
was tested with a crank shaft which showed certain 
cracks; it was proposed to run the engine for 
100 hours, but the crank shaft broke after 78 hours, 
and the evidence is regarded by the authors as 
convincing that the break developed from a hair 
crack. There is no definite proof that these hair 
cracks open out during a short period of running, but 
there is evidence that after 50 or 100 hours’ work 
they have in some cases caused the}fracture of 
shafts. Furthermore, it was put forward in the 
paper that these hair cracks are derived from defects 
in the ingot. As a steel maker, however, Dr. W. H. 
Hatfield expressed the opinion that whilst it might 
be right to attribute some of the trouble to the ingot, 
he had never been convinced that the whole of the 
trouble was traceable to that cause, and after seeing 
the authors’ slides, he was less convinced than ever. 
Unfortunately, shortness of time prevented him 
elaborating the point, but he has an explanation 
which he promised to give later. The authors, 
however, whilst not wishing to introduce into steel 
specifications clauses that would hamper the steel 
maker, advocated some clause dealing with the 
dimensions of the ingot for certain purposes, and, 
in addition to physical tests, analysis, within 
reasonably wide limits, should, in their opinion, be 
specified. Reference was made to the opposition to 
the introduction of an impact test for aircraft steel 
and the greater regularity of the test figures in spite 
of that opposition, whilst tests are now being carried 
out with a view to the introduction of a round Izod 
test specimen. It is thought that this may be 
accepted in lieu of the square specimen. 

Lack of knowledge on the part both of inspectors 
and users has led to many troubles, and a plea was 
put in for the inspector to be allowed to use some 
discretion. 

Considering steel specifications and production with 
regard to certain essential parts, designers were 
charged with calling for higher ultimate strength and 
yield point for a connecting-rod than for a crank 
shaft, sufficient consideratién not being given to the 
engine factors governing the stress. Another point 
neglected by the designer is the danger arising from 
sharp corners, and considerable difficulty has been 
experienced with case-hardened parts where weight 
is of greater importance than in ordinary engineering 
practice; in aircraft, case-hardened parts often 
cannot be left with a solid core, and the usual tensile 
test of the core is of doubtful value as a representation 
of the material under the cemented skin. A most 
important point at the moment is, of course, output, 
and whilst the steel maker is using every endeavour 
to produce steel free from roaks, flaws and cracks, it 
is recorded as the fact that in spite of care a quantity 
of faulty steel is delivered to the machine shops, 
and: that sometimes a large amount of work is done 
on it before the defects are found. Much labour is at 
present being wasted in machining faulty steel. 
Military specifications for the milder steels used in 
bolts, nuts and screwed parts formerly did not include 
an analysis nor an impact test, but it has been found 
necessary to include one or the other. It has taken 
a long time for stampers to recognise that alloy steels 
cannot be treated as easily as mild steel, and the 
chief cause of the trouble has been with overheating. 
The paper gave many instances of trouble that has 
been experienced through the causes outlined. 

There was a long and interesting discussion, the 
steel maker, the steel user, and the stamper all being 
represented. The twist on the crank shaft received 
some attention, Mr. J. H. 8S. Dickenson quoting experi- 
ments in which he had twisted a shaft 120 deg. with 
5/,@in. gap as against the 7/,sin. mentioned in the paper. 
At the same time, narrow gaps were not generally 
advocated. Dr. Rosenhain, as already mentioned, 
favoured strengthening steel specifications in the 
direction of specifying the chemical analysis, but he 
thought that nine-tenths of the difficulties mentioned 
in the paper would be apparent to the merest super- 
ficial examination, and methods were available which 
would overcome them. 

Dr. Hatfield, referring to some sulphur prints 
exhibited, said that the shape of the ingot was not 
everything. From the prints one might assume that 
if the ingot were made slightly broader at the top 
instead of broader at the bottom, and a refractory 
head was put on, all difficulties would be overcome. 
That was not so, and the art of steel making was not 
by any means as simple as that. Questions to be 
taken into consideration were the speed with which 
the steel was poured into the mould, and the casting 
temperature, 7.e., the heat of the metal when it was 
poured intothe mould. Lastly, there was the compo- 
sition ; the amount of silicon, manganese and alu- 
minium. These factors influenced greatly the sound- 
ness of the ingots. He merely pointed them out to 
show that there was no simple form of specification 
which would ensure freedom from trouble by the 
adoption of a certain weight of ingot, or a certain 
amount of cropping. 

Mr. J. H. Brearley was opposed to “ analyses within 
reasonably wide limits’? being imposed in the 
specification. A heat treatment department could 
not be expected to produce uniform properties in 
articles which had been machined from steels of 
variable and unknown composition. The manager of 
such a department could produce the best results 





only if he was able to formulate a treatment and stick 
to it, and if he had no voice in the matter it was quite 
time that those who had should bear this important 
consideration in mind when making their purchases. 
The easiest and safest of all steels for handling in the 
heat treatment department were the air-hardening 
steels, but they were correspondingly difficult for the 
steel maker and the stamper. The quality of struc- 
tural alloy steels did not rest exclusively with the 
designer, or the steel maker. The stamper would 
leave his impression on the material whether he was 
allowed a voice in the matter or not, and lastly, the 
heat treatment should confer absolute security far 
and away beyond the specification imposed by the 
inspecting engineer. To this end, the steel maker 
should produce a material which would admit a 
temperature variation of + 25 deg. without notable 
difference in the qualities. This suggestion was not 
unpracticable ; there was nothing standing in the way 
except prejudice or want of manipulative skill. 

Mr. H. Fowler regretted that no explanation of 
hair cracks had been given by any of the speakers. 

Mr. A. E. Berriman referred to an American 
system of twisting crank shafts in which all the twist 
came on the pin. He asked for information of 
the mechanies of the strain that went on during 
the process of twisting. This was a very interesting 
question upon which some information was wanted. 

Mr. T. Clarkson asked if the Whitworth process of 
fluid compression could be applied not only to the 
ingot but to the casting of the shaft. In that way 
a good deal of the subsequent work upon it would be 
avoided. He threw it out as a suggestion for solving 
one of the difficulties in connection with latent flaws. 

Lieut.-Col. Bagnall-Wild briefly replied. 

We shall print the paper at length in future issues. 








CHINA AFTER THE WAR. 
(From a Correspondent in China.) 

Apvices from China might produce on the 
European mind an impression of chaotic govern- 
ment, continued political intrigue and corruption, 
with the very great probability of national 
bankruptcy as the natural result of an empty 
treasury. Those who are entirely ignorant of the 
extraordinary resilience of the country might despair 
of the future. The political affairs of China have been 
the nightmare of the European ministers in Peking 
for the last sixty years. Yet the trade of the country 
has increased by leaps and bounds. On more than 
one occasion disaster and bankruptcy stared the 
rulers of the Celestial Empire and their country 
in the face. On ali occasions the breaking up of 
China was avoided. In most cases the country 
actually benefited by the sins of its rulers. If 
it had been unnecessary to borrow money from foreign 
sources, the Maritime Customs Service, as it is to-day, 
would not have existed. If the Mandarins could 
have kept order in the country, and had wisely 
ruled the people, they might have enforced their 
unprogressive views about railways and the other 
new-fangled notions of the ‘outer barbarians.”’ 
Little by little the ‘*‘ Westerner” has carried out his 
modern ideas in China ; to-day the educated Chinese 
are among the most frank admirers of new inventions 
and scientific methods. 

During the last few months a great deal of attention 
has been given to the trade problems which will 
demand immediate solution at the end of the war. 
China will be able to absorb a great deal of that 
surplus output of the engineering works of this country 
which will follow the cessation of hostilities.* In 
our determination to win the war we have mobilised 
the forces of applied science to such an extent that 
our production of metal goods, when the war is 
ended, will be enormously greater than when the 
Germans threw down the gauntlet. We cannot 
imagine that, in whole districts, the wheels of industry 
will suddenly cease. We know quite well that we 
shall have to find markets, and fortunately China 
offers us one that is almost unlimited. The two great 
opportunities for British enterprise in the Far East 
lie in the development of transport facilities and the 
mines. In both cases there is a certainty of an ample 
return on money properly expended. In both cases 
a great deal of machinery is necessary to carry out 
the work. Recent events have shown beyond a doubt 
that no really big concern is likely to succeed under 
purely Chinese management in China. It is also 
apparent that, except possibly in Manchuria and the 
Treaty ports, the engineering enterprise under purely 
foreign management will prosper in China. The 
explanation for this peculiar state of affairs is really 
simple. The Chinese find it impossible to stop a 
leakage or constant “‘ squeeze ’’ among subordinates, 
but the foreigner can do so. Where the foreigner 
fails is that he has no relatives among the officials 
of the Government of the country. Therefore he 
cannot keep well oiled the official wheels. It seems 
almost certain that there must be some scheme by 
means of which the Chinese and the British shall 
make equal profits, if our own nation is to obtain 
the privilege of developing some of the transport 
facilities and the mines of China. 

It must be understood that, at present, most of 
the carrying trade of that great country is done by 





* See Tue ENGiIngER, December 22nd, 1916, 
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water. There are several fleets of British steamers 
which do no other trade than that of carrying goods 
between the Chinese coast ports and up and down 
the navigable rivers. For although China is a. country 
without roads, she is extremely fortunate in her 
natural waterways. Competition for the carrying 
trade is very strong between the ships which carry 
the red ensign and those which sail under the protec- 
tion of the Empire of Dou Nippon; but the fact 
remains that the number of British ships is increas- 
ing. Just at present there are five quite large cargo 
steamers being built in the shipyards of Hong-Kong. 
It is almost needless to say that all of the-raw material 
has been obtained from Britain. If the trade of 
China develops, as there is every reason to believe 
it will, there will be an increased demand for ships, 
not only from Hong-Kong, but from the Clyde or 
Tyne. 

It is quite as certain that railway construction in 
China, which has not been entirely suspended during 
the war, but which received a great check owing to 
the changed financial conditions, will be taken up 
with renewed vigour. In 1863 Sir M. Stephenson 
went to Shanghai with ample backing for a complete 
system of railways for China. England was the 
leader in such work, and had had fifty years of 
experience in railway construction. The scheme 
failed, but if the Allies and China could agree to 
rejuvenate it after the war, it would prove a blessing 
to China and a service of great benefit to Europe. 

Although railway construction in China has, for 
fifty years, claimed the attention of British engineers, 
it has required the advent of the motor vehicle to 
make us appreciate the value of roads. China is 
a country without roads. She has before her the 
experience of the world. However good the railway 
system, roads are necessary for trade purposes. 
It is, indeed, argued by some of the more enthusiastic 
champions of the motor car that roads can be made 
to yield a greater profit than railways. It is quite 
certain that the construction and use of roads in 
China would absorb a great deal of machinery as well 
as the energies of well-trained experts. 

The mining and industrial promise of China are 
so great as to be well known in general terms to all 
educated Britons. It need only be said that foreign 
capital and supervision, with Chinese partnership, 
is necessary for development. At present legislation 
repels rather than attracts foreign capital for such 
enterprises. It will be a task for the representatives 
the Allies in Peking to obtain a revision of these 
jaws. ; 

When mines are opened up all over China, when 
railways and roads are common, revolutions and 
brigandage will cease. No Government can nowa- 
days enforce its rule, when it is impossible to move 
its soldiers faster than could be done thousands of 
years ago. All of the big industrial concerns in 
China have arrived at a second stage in their develop- 
ment, viz., bankruptcy, followed by foreign control. 
The Kailin Mining Administration is a splendid 
example of the good results of this second stage of 
development when compared: with the first. For 
not only do the Chinese shareholders now receive 
ample dividends, but the mines are efficiently worked. 
They provide the coal so essential for industrial 
development. Mismanagement had carried the old 
coal-mining company into debt. The foreigner 
advanced the money necessary, provided clean 
administration, and produced useful dividends. The 
Chinese nation is falling into debt. It cannot be 
long before foreigners will administer the Treasury 
and see that the country pays proper dividends. 
It has been done already in the case of the Maritime 
Customs and the Salt Gabelle. Experienced Europeans 
say that if the Chinese Government officials had a 
free hand with the maritime customs, only one out 
of every three dollars collected would find its way 
into the Treasury. There can be no denying the 
prodigal waste on the construction of certain railways, 
notably that between Canton and Hankow. The 
regeneration of China will come when her officials 
will work at fixed salaries with foreigners of un- 
impeachable honesty. It would be a good thing for 
China and the Allies if, at the close of the war, the 
latter took over, and efficiently administered, the 
Ministry of Communications for China. 








SMALL percentages of molybdenum are used in certain 
patented non-ferrous alloys consisting essentially of 
chromium and cobalt. These alloys are known under the 
trade name of “ Stellite,” and possess remarkable high- 
speed qualities when used for cutting tools. They are also 
employed for cold chisels, wood-working tools, cutlery, &c. 
Their use in cutlery is of particular interest, as they do not 
tarnish under atmospheric influences, and are unaffected 
by fruit acids. According to Mr. Elwood Haynes, when 
molybdenum is added to s 15 per cent. cobalt-chromium 
alloy—15 per cent. chromium—the alloy rapidly hardens 
as the molybdenum content increases, until the content of 
the latter metal reaches 40 per cent., when the alloy 
becomes exceedingly hard and brittle. It cuts keenly 
and deeply into glass, and scratches quartz crystals with 
ease. It takes a beautiful polish, which it retains under 
all conditions, and on account of its extreme hardness its 
surface is not readily scratched. When 25 per cent. of 
molybdenum is added to a 15 per cent. chromium.alloy, a 
fine-grained metal results, which scratches glass somewhat 
readily, and takes a strong, keen edge. Its colour and 
lustre are magnificent, and it will doubtless find a wide 
application for fine, hard cutlery. It cannot be forged, but 
casts readily, and its melting point is not abnormally high. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





A THERMODYNAMIC PROBLEM. 


Srr,—In the “ Thermodynamic Problem” put forward by 
your correspondent, Mr. T. D. Parr, in your issue of the 6th inst., 
it would appear at first reading that the temperature of lique- 
faction of the gas should be known. However, I have worked 
out these temperatures on the assumption that the air, when 
it leaves the condenser, will be at 60 deg. Fah.—that is, the | 
same temperature as at admission to the compression cylinder. | 

The diagram will explain the relations between the work | 
done in the compression cylinder and the work done in the 
expansion cylinder, together with the work lost in the cooling 
and liquefaction of the gas. 

Let P, = initial pressure = atmospheric pressure, 2116 lb. 
per square foot. 


Work done in expansion (adiabatic) = 


PV=RT. 
P, Vs = R(x+ 461). R for air = 53.18 


53.18 x 7.43 (461 — 62) F 
¢ oF eee eee — se 57 ¢ t. 
4 13,636 11.57 cubic fee 


P, Vy — Ps Vs 
343% 
y¥-1 





1 
The ratio of expansion = Me = (ey 


° .: Vs = 3.583 V, 
= 41.45 cubic feet. 
Work done <= 13:636 x 11.57 — 2260 x 41.45 
- 408 
= 157,000 foot-pounds. 
Work done in expansion cylinder 157,000 
se = ——— == 42.4 cent. 
Work done in compression cylinder = 370,900 oi ihiee 
(Assuming both to be adiabatic). 
If the compression were isothermal, the proportion of work 
done would be equal to 70.5 per cent. 
In actual practice the percentage of work done would be 
between these two values, depending on the law of compression. 
I hope this information will meet with your correspondent’s 


requirements. 
April 12th. G. W. L. H. 








V, = initial volume = 100 cubic feet. 
T, = initial temperature = 60 deg. Fah. 
P, = final pressure = 80 1b. per square inch gauge = | 
13,636 lb. per square foot. 3 
V, = final volume at end of compression. 
T, = final temperature at end of compression. 
T, = temperature after cooling = 60 deg. Fah. 
V. = volume * 9 
V, = volume when at liquefaction temperature. 
(%+- 461) = liquefaction temperature—which will also be | 
temperature of air entering expansion cylin- 
der, the volume being equal to V,. 
3 P,, = pressure at end of expansion = | lb. per square | 


inch (2260 lb. per square foot). 
V; = volume at end of expansion. 
(x,-+- 461) = temperature at end of expansion. 


Assuming adiabatic compression P VY = C, and neglecting 
the influence of the 2} per cent. of gas—that is, 


y= e = 1.408 for air. 
U0 
v, 
Work done in compression = | Pdv 
0» 
- PL V2 ee P, Vv; 
alee a ae 


Also P, V,” = P,V27%. .*. 2116 x 100'-#8 = 13,636 x V,1-408 
V, = 26.63 cubic feet. 
_ 13,636 x 26.63 — 2116 x 100 


and we get 


Work done 














Sm,—The following is offered as some assistance towards 
| solving the problem given by Mr. Parr in your issue of April 6th. 
| For the sake of brevity, results only are given, with the necessary 
assumptions for arriving at the same. 
| The mean value for the specific heat of the working fluid 

mixture given is .26. From this the heat to be abstracted in 
| the condenser, per pound of working fluid, is equal to 

(Latent heat of gas+ latent heat of moisture) + sensible heat 


= (8.324 27.7)+ (.26 x 521—2)B.ThU. . (1) 
Where x = absolute temperature deg. Fah. of working fluid 
after passing through condenser. 
Assuming yy = 1.35 for the p v’ relationship during expansion, 
| the temperature 
x 
Ne ae er ae ae a, 
aes (2) 
Under the same assumption the ratio of the volume of the 
| expansion cylinder to that of the compression cylinder is equal 
| to .001llz. With the same piston stroke for both cylinders 
| this is evidently the same as the ratio of the respective cylinder 
| cross-sectional areas. ‘ 
| Assuming n = 1.1 for the p v" relationship during compression, 


























406 | a value which may fairly be obtained in practice by cooling, the 
= 370,900 foot-pounds .. . . (A) | ratio 
bp — te 
' ling at Constant Pressure 
' : Vy — Pius ing 4 nstan 
i ' at | 
~V, oe ja 1 
_t [x+ 461, BieT)__ Te 
a 7A AY 
} sy | 
| % 
1 2 
& 8 
| | 
, | _ 
a a ee. : 
5 ite aes 
| vs = 
ato on T 1 
! 1 “ } 
i Panels Si : : Heating at (approx) Constant ae 
| 
I I 
| = ry ; y ; ube 
Swain Sc... 


THe Encineer” 


For isothermal compression P, V, = P; V3 = C,. 


fe, 
Work done = | PdVv 
J Us 


] 


4 ‘ 

= C, log.e V, 
— 2116 x 100 x 2.302 log. ee 
P, Vi 

Py 

_ 2116 x 100 
13,636 
= 15.518 cubic feet. 
100 
WwW = 2 x 2. a 
.*. Work done = 211,600 > 302 log. 16.618 
= 222,540 foot-pounds. 

(Heat to be rejected to cooler = area between isothermal and 

adiabatic expansion curves 
— 370,900 — 222,540_ 191.7 B.Th.U.). 
774 

The mixture of gas and air enters the condenser at 60 deg. Fah., 
and the air used as the cooling medium is delivered to the 
expansion cylinder at x deg. Fah., and re-enters the condenser 
as the ae medium at 2, deg. Fah., to be finally exhausted 
at 60 deg. Fah. ane 

Heat to be extracted from mixture (assuming ice to be formed, 
LH = 142.6 B.T.U.) 
= (60 — x) 7.43 xX .237+ [.625 x .45 (60 — x)]+ (.625 x 
360)+ [.07 x 1.0(60 — x)]+ (142.6 x .07). 

Heat taken up by air (cooling medium) = 7.43 +237 
(60 — 2). 

*s (60 — a) 7.43 x .237+ .625 x .45(60 — 7)+ .625 x 


Now V; = 


x 


360 + .07 x 1.0 (60 — x)+ 145.6 x .07= 7.43 Xx .237 
(60 — 2). 
From this we get 256.06 — 2.11132 = — 1.762, 


(simplifying) 1.22 —- a, = 145.5 . . . (B) 
Now, in the adiabatic expansion of the air in the expansion 
cylinder, 
j Set 


2 + 461 _ initial abeolute temperature _ () a 
a, + 461 final absolute temperature P, 
From this we get + = 1.654 (y = 1.408 as before). 
a + 461 
“om 1.6Bhe;+ 301.8 . . . . (C) 
Substituting in (B) 1.2 (1.654 2, + 301.3) — a, = 145.5. 
.°. & = — 220 deg. Fah. | 


and # = — 62 deg. Fah. | 


Work done by fluid in expansion cylinder _ 
| 53 * = .00133z. (3) 
| Work done on fluid in compression cylinder 
| If the air after expansion is heated to x deg. Fah. abs. in the 
condenser, then the heat which has been abstracted from the 
working fluid mixture, with a condenser efficiency equal to 7 


per cent. 
=: OOS @@. . « « + wie (© 


With the formulae (1) to (4) the possibility of working the 

| combined system of compression and expansion cylinders, with 

la predetermined condenser temperature 2, can readily — be 
investigated. Thus, assuming 2 = 491 deg. absolute, .¢., 
30 deg. Fah., then 

(1) Heat to be abstracted = 43.8 B.Th.U. 

(2) Temperature after expansion 7, = 308 deg. ab. Fah. 

(3) Percentage of work done in expansion cylinder = 65.3. 

(4) Heat abstracted from working fluid = 42 7 B.Th.U. 


In this case it is evident that even with a condenser efficiency 
of 100 per cent. the temperature of 30 deg. Fah. in the condenser 
could not be maintained ; 40 deg. Fah. is probably the lowest 
limit which could be attained in practice. 

Hampstead, April 12th. 


(For continuation of Letters see page 356.) 


Wo. J. WALKER. 








Tue AssoctaTION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN : BirMINGHAM AND District Brancu.—A con- 
cert was held on Saturday evening, the 14th inst., at the Imperial 
Hotel, Temple-street, Birmingham, which is the headquarters 
of the above branch of the association, 150 ladies and gentlemen 
being present. Interesting statistics respecting the work and 
progress of the association were given by the chairman, and it 
was gratifying to draughtsmen to know that their number now 
in Birmingham as members of the association was about 285, 
and represented fifty firms. This brings the total membership 
of the association up to something like 8000 in Great Britain 
and Ireland. 





THE IRON AND STEEL InstTITUTE.—In place of the papsr No. 1, 
marked ‘‘ Postponed” on the programme of papers to be 
presented at the annual meeting, the President has approved 
the inclusion of the following :—‘‘ Note on the Properties of 
the Refractory Materials used in the Iron and Steel Industries,” 

y Mr. Cosmo Johns, F.G.S. This note, of which copies will 
be available about a week before the meeting, has been specially 
prepared with a view to elicit a discussion of certain questions 
relating to the requirements of the iron and steel industry. It 
will be taken first at the first morning meeting, Thursday, 
May 3rd, and will be followed by paper No. 3, “ Steel Ingot 
Defects,” by Mr. J. N. Kilby. 
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FIVE-TON PETROL MOTOR LORRY. 


A 5-ron petrol motor lorry has recently been designed 
and constructed under the supervision of Mr. G. E. D. 
alls, M.I. Mech. E., managing director of the Birmingham 


soundness and finish. The clutch is of the cone type with mounted on brackets, which permit a certain amount of 
Ferodo friction lining, and although quite satisfactory in | flexibility, in order to compensate for any strains in the 


operation the makers inform us that, in future machines, 


this piece of mechanism will be replaced by a single plate | 


disc clutch of special design. All the universal joints in 
the transmission system between the clutch and the finel 
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Fig. i—GEAR BOX 


and Midland Counties Transport Company, Limited, 
Birmingham, which owns a large fleet of motor vehicles. 
‘Two views of the chassis are given on the opposite 
page. The wide experience gained in running heavy lorries 
during the last five years has been brought to bear upon 
the design of this machine. Unlike some of the earlier 
builders of motor vehicles, and very wisely, the designer 
decided to make use of the experience of firms which 
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Fig. 2—TRANSMISSION SHAFT BRAKE 


specialise in such essential parts as the engine, frame and 
rear axle. Accordingly these parts were purchased from 
well-known British makers. For instnace, the frame of 
pressed steel was supplied by Burbery, Owen and Co., 
the worm-driven rear axle by David Brown and Sons, 
and the engine by Dormans. The latter has four 
cylinders, 120 mm. bore by 140 mm. stroke, and gives 38 
brake horse-power at a speed of 1000 revolutions per 


drive are of large dimensions, and are totally enclosed by 
spherical metallic casings, with ample provision for lubri- 
cation of the large wearing surfaces. 

The gear box, of which views are given in Fig. 1, is 





main frame and thus prevent leaky joints. 


| bearings. 








Two sets of brakes are, of course, provided. There is 
one brake—Fig 2—on the transmission shaft, behind the 
gear box, arranged to eliminate stresses on the shafts and 
This is operated by a hand lever on the driver's 
left-hand side. The foot brakes operate on the inside of 
drums on the road wheels, and are of the expanding type. 
The spring suspension—Fig. 4—is a special feature. 
Specially long springs are provided ; those over the front 
axle have the shackles fitted at the front end instead of 
at the rear, as is customary, the makers’ object being 


| thereby to reduce the stresses on the steering rods and 


A further novel feature is to be found in connec- 


levers. 
At the front end these are 


tion with the rear springs. 


| suspended from the main frame by means of a patented 
| double shackle, which permits a certain amount of move- 


ment both longitudinally and laterally. The arrangement 


is clearly shown in Fig. 4. 
Perhaps the feature of greatest importance in connection 
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Fig. 5—CONNECTION OF TORQUE ROD 


with this machine is the method of connecting the radius 
rods and torque bar to the frame. This feature is illus 
trated in Fig. 5. The radius rods are substantial solid 
forgings, the back ends being fitted to the rear axle by 
means of fork joints, while the front ends terminate in 
ball joints which are not attached directly to the frame in the 
usual manner. They terminate in the lower ends of a pair of 
levers—elevation and Fig. 3—which are mounted at either 
end of a transverse shaft, and this in turn passes through 
a tube secured rigidly to the frame. This tube also carries 
| the swinging link for the torque bar. The upper ends of 
| the levers are connected to stiff spiral springs, which are 
provided to absorb the shocks due to travelling over hard 
| roads, and also provide a resilient medium in the trans- 
| mission system, tending to prevent damage due to inex- 
| perienced drivers and fierce clutches, or harsh applications 
of the brakes. The makers inform us that this method 
| of suspension has been severely tested under ordinary 
| working conditions, and has proved highly effective. 
Another feature of this vehicle is the entire absence of 
| grease cups, which the makers find so frequently neglected. 
| Instead of these cups they have provided dust-proof 
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Fig. 4—SPRING SUSPENSION 


mounted with the engine on a sub-frame, and provides 
four speeds, and a reverse operated through selector 
mechanism, by means of a lever placed directly over the 























“ 
THe Enatueen” 


Fig. 3—FORWARD CONNECTIONS OF TORQUE 


minute. It is fitted with a high-tension magneto, Claudel- | box, and in a central position on the left-hand side of the 
The gear wheel faces are of good width, and the 
motor is a standardised product, and requires no further | shafts on which they slide are fitted with Timken roller 
The radiator is of the tubular type, and is 


Hobson carburetter, water pump and governor. This 


description at our hands. It represents in its design both 
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| driver. 


bearings. 


| screwed nipples, and the grease is injected by means of a 
grease gun, thus ensuring a positive distribution of the 
lubricant. 

The vehicle is fitted with steel disc wheels, with 1030 mm. 
by 140 mm. solid twin rubber tires on the drivers, and 
single tires 900 mm. by 140 mm. on the steering wheels. 
This type of wheel has many obvious advantages over 
the spoke wheel as regards rigidity and ease of cleaning. 








ENGINEERING PROGRESS IN CHILE. 





Partty for the purpose of satisfying urgent local 
requirements and partly to absorb as much as possible of 
the superabundant labour available, the Chilian Govern- 
ment has proceeded with carrying out of some of the 
more important projects arranged for before the outbreak 
of the European war. On the other hand, very many 
have been either temporarily or definitely abandoned. 
Among the first-named is El] Laja Canal scheme, which is 
estimated to cost 2,000,000 dols., and which must be 
completed before June, 1919. Another important enter- 
prise is the Bio-Bio Canal, destined to make commercial 
use of the waters of the river bearing this name. The 
work is not of a difficult nature, and the cost is put at 
something less than 1} million pésos. The length of the 
canal will be forty miles. A third project is the damming 
of the river Turbio, a tributary of the river Coquimbo, 
and this undertaking is expected to involve an outlay of 
about 328,500 dols. When completed the dam would 
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impound 42,000,000 cubic metres of water, sufficient to 
irrigate the whole of the valley. 

The contract for the construction of El Laja Canal 
has evoked considerable competition. Seven tenders 
have been received by the Government, the highest being 
for 2,250,000 dols., and the lowest for 1,130,000 dols. 
It is understood that the successful tender is that of 
Sefior Fernando Larrain, whose estimate for the work 
is 1,978,000 dols. The Government in this connection is 
introducing a new regulation which will affect all con- 
tractors for the future having relations with the Adminis- 
tration—both native and foreign. This is contained in a 
clause setting forth that when contracts stipulate the 
payment to be made in Chile gold, it will be carried out 
in either Chile gold or its equivalent in sterling or else 
in Chile currency at thirty days sight, fixed by the Govern- 
ment. 

Meanwhile, work in connection with the two important 
ports of Valparaiso and San Antonio is proceeding apace. 
During the year 1916 nearly three-quarters of a 
million tons of stone were quarried for the improvements 
at Valparaiso, the figures being 544,031 tons from the 
quarries of La Salinas, and 201,872 from the quarries on 
the Sporting Club ground, making a total of 745,903 tons. 
Up to the end of December last, 4998 concrete blocks 
had been made of an aggregate cubical contents of 93,722 
cubic metres. 

At the same period the work at San Antonio was 
considered very satisfactory. The rate of progress for De- 
cember showed the construction of 51 metres of breakwater 
an advance of 8 metres over that of October. There now 
remain but 163 metres to complete the whole length of the 
breakwater. In order to hasten the defence-wall and 
close the ‘space still remaining, the work on the mooring 
jetty has been delayed. Up to the present a total length 
of 280 metres has been completed, leaving a further 100 
metres to be constructed. The port has for some time 
been used for vessels, shipping movements having been 
but little interrupted by reason of submarine diffi- 
culties. During the past year 60 vessels entered the 
port of San Antonio with a total cargo of 59,735 tons. 

An entirely new equipment of apparatus is to be installed 
at the premises of the National Telephone Company at 
Santiago-de-Chile, the most modern devices. being 
employed. Owing to the extreme difficulty of obtaining 
a delivery at the present time from Europe, as much 
material as can be made in the country is to be used. A 
corresponding concession has been made in connection 
with the material used at the port of San Antonio above 
referred to, the Director of the Works having issued 
instructions that native iron may be employed in the 
construction of the port works. 

A contract is to be awarded to the Compafia Eléctrica 
Caupolican for the electric lighting of the two cities of 
San Vicente de Taguatagua and Requega. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





(Continued from page 353) 
THE METRIC SYSTEM. 


Srr,—There are many things to be measured, and diverse 
ways of measuring them. 

To legislate so as to make it illegal to use any system but one, 
particularly if it is foreign to our nation, is as unscientific as 
it is unjust. The only need for the law to enter into the subject 
at all, is to ensure the provision and protection of material 
standards, and the definition of the proportions that exist 
between these and others, so that appeal may be made in 
commercial disputes. Science will always, and rightly, adopt 
methods and standards to suit her convenience. The require- 
ments of the larger mass of the population and commercial 
classes differ from those of scientific men. 

The customs and usages of societies have developed in 
accordance with the surrounding circumstances of life, and 
have become adapted to them. The dimension of our weights 
and measures has followed the inevitable course of evolution. 
Time and circumstances have selected them. Take linear 
measures as anexample. Looked at from the point of evolution, 
we should expect to find the linear units selected in accordance 
with the three primary needs of the populace :—(1) Handicraft ; 
(2) home and land; (3) travel. The standards for (1) and (2) 
will naturally be close, and perhaps overlap, whilst the con- 
venient unit for (3) will be of much larger dimensions. 

The English units are :—({1) The inch ; (2) the foot and yard ; 
(3) the mile and league. So general are—or were—these 
values and relations in Europe, that it is only necessary to 
indicate them to awaken wonder at the remarkable correlation 
there is between means and requirements over so vast an area. 
To impress this point clearly, take the case of the “ foot.” Its 
average value from Scandinavia to the Mediterranean varies 
less than 2 per cent. from the English foot. And, as a matter 
of common knowledge, this was generally divided into twelve 
parts, or inches, So, too, with the yard as a multiple of the foot. 

Obviously, there is no close relationship between the smaller 
units and the ones required to measure travel, because there 
is no immediate need for comparison. It is only necessary to 
recall the word *‘ league ”’ to realise that in this measure, too, 
similar needs have evolved units of similar dimension. 

If the convenience of the general mass of mankind is to be 
the test of worth, surely these naturally developed units have 
passed the assayer. They represent for us the decision of the 
most perfect plebescite—the consensus of experience—not 
opinion. The metric system grew more out of political needs 
than any other. In the days of the Directory there was no 
thought of gradual development. It was supposed that the 
change was accomplished when the executive council had issued 
its order. But a century has failed to eradicate the older 
measures, even in France. 

There are two methods of expressing a measurement. By 
the first a fundamental unit is taken and all other values are 
expressed by a number and power of ten. By the second, two 
or more units are chosen, having different values, and other 
values are expressed by simple multiples of the nearest unit. 
The first is the true metric principle, the second is the popular 
principle. Theoretically, neither is better nor worse than the 
other. They have to fulfil different needs. The method that 
fills the need most satisfactorily is the best for that purpose. 
The expressions ‘ 1 ton of coal,” and ‘‘ 2.24 x 10° Ib. of coal,’’ 
represent the same thing. The latter expression makes use of 
the fundamental unit in the metric manner, the former in the 
popular manner. If I say I am going for a three-mile walk, 
I use a large unit to measure a considerable distance, after the 
popular manner. If, however, I am to use the metric method, 
i must refer to the walk as being 5 x 10° metres. In the same 
way a board, which popularly would be called a jin. board, 





would be referred to in the metric style as being 1.25 x 10-2 
metres. To the popular mind this appears clumsy, but it is 
the true metrical method, as may be seen by reference to 
Professor Everett’s valuable little book on the C. G. 8. Units. 
There he deplores the area of a plate being measured in square 
metres and its thickness in millimetres. I suspect, however, 
that even the ardent metric advocate would fall in with the 
popular method, for he has devised such things as the metric 
ton, the kilometre, the kilogramme, and finding that the metre 
is not so satisfactory as had been hoped, he has for other purposes 
developed the C. G. 8. System. 

The advocates of the metric system so constantly push the 
virtues of decimal division of the units, that it is as well to 
examine the value of the claim. The decimal notation is 
almost foreign to the genius of the European race. It was 
brought to Europe, along with many other good things, by the 
Arab, when he invaded Spain. The notation was by no means 
common in this country till about the fifteenth or sixteenth 
century ‘ the decimal fraction being of much later date. 
The trend of Europeans to establish units of different sizes, 
rather than one only, coincides with the use of a subdivision, 
easily expressed as a fraction ; hence the general adoption of 
twelve or sixteen subdivisions. 

Decimals at present are in fashion as opposed to fractions. 
Each, however, has its uses. It would be as foolish to deny 
the value of the decimal fraction, as to ignore the usefulness of 
the vulgar fraction. Each has its own sphere. Half-a-pound, 
a quarter of a foot, are better represented by vulgar fractions 
3, 3, than as .5 and .25 respectively, because it is an optical 
reminder of a process. In the same way a fraction may best 
represent a condition. For example, when dealing with 


sound : represents to the mind’s eye a much more complete 


picture of the relation of such vibrations than can be gained 
by 1.5. I have selected this as being a very simple comparison. 
Decimal fractions are invaluable to replace vulgar fractions 
where there is no clear relationship between the numerator and 
denominator. The value of the vulgar fraction is masked by 
our educational methods, which mistify the mind with such 
tterly useless things as * 
vi ee. 

The great test of any system of measures is utility. Science 
will not handicap itself by proscribing all systems but one. 
Because angles are measured by degrees, she does not deny 
herself the privileges of using fractions of *. Because densities 
are referred to water, there is no prohibition against the use of 
air or hydrogen as a standard, when convenient. The new unit 
of pressure for meterological purposes—the megabar—discards 
the gramme and adopts the dyne. Why, then, should manufac- 
ture and commerce be compelled to use an alien, and by no 
means universal system, especially, when there is no intrinsic 
merit or convenience in the size of the unit adopted. 

When making so radical a change as is now proposed, it must 
be remembered, that it is certain to produce almost universal 
annoyance, even if it succeeds in bringing advantages. Why 
should the convenience of millions of [English-speaking people 
be sacrificed—for whom ? I think I am not far wrong, when 
I suggest that the agitation comes chiefly from a body of men 
having business relations with foreign countries. As part of 
the community, they are, of course, entitled to due and pro- 
portionate consideration. At the present time metric measures 
are legal, they can use them if they like, and if they can bring 
sufficient business pressure to bear on the manufacturers they 
will doubtless get their goods built to metric measure. If not, 
evidently the flow of business is not good enough to warrant 
the change. But, having the privilege of legality for the 
measures they prefer, I find it difficult to write temperately 
when this privileged body of men seeks to render illegal the 
measures preferred by the majority of their fellow-citizens. 

A specious plea put forward by metric advocates, is that by 
adoption of a decimalised system 9, stumbling block would be 
removed from the path of intellectual development. Was ever 
a more futile plea urged ? Who ever heard of a farm labourer’s 
wife, or a crossing sweeper, being bamboozled over change for 
a shilling, or even half-a-crown ? I shall continue to reserve 
my opinion as to the mental strain involved by adhering to our 
British methods. 

To return to the upset and inconvenience, which is to be 
put on our shoulders, we ought to know if it is proposed to 
compel the British Navy and Army, and other Government 
departments, to adopt the metric system, and how a successful 
resistance to this change would be met. Further, we require 
some assurance that the benefits we are to be compelled to 
receive are real. Agriculture, our largest ‘industry, would, 
I feel sure, like to be convinced of the advantages which would 
upset every village and market throughout the country. How 
would the cattle breeder, the tanner, the pharmaceutical 
chemist, the grocer, the tailor, the brickmaker, the landlord, &c., 
benefit by this panacea ? 

This scheme of compulsion by a small and selfish group 
has no parallel with the Daylight Saving Bill, which does not 
render it an offence, punishable by law, if we still maintain our 
clocks at Greenwich time and regulate our lives accordingly. 

April 14th. SENEX. 


Str,—I regret that ‘‘ Metricist ” regards me as opposed to the 
metric system. I am no more opposed to the metre than to the 
verst or the ri. That is a mental attitude I leave to the advocates 
of a world-wide uniformity. Uniformity may appear desirable 
from certain points of view, but it is unfortunate for its 
advocates that such a condition is one of unstable equilibrium. 
One would have hoped that the lesson of history on the futility 
of sumptuary and religious legislation would be fully recognised 
by now. 

** Metricist ’? has put in my hands an admirable illustration 
of two different mental types which require different means to 
suit their needs. It is obvious that a man, in whose business 
accuracy is essential, would instinctively desire to express the 
area of a field in detail, as “‘ Metricist ” suggests. The farmer 
would, I think, say ‘‘ Yon field’s a good two acre. Draw so 
many loads.” The farmer deals instinctively with his unit the 
acre; the words ‘‘ good two acre’ show that he treats the 
balance over the level two, as a fraction of an acre. He doesn’t 
bother about roods, &c. The rood is a measure suited to the 
market gardener. 

I am sure “ Metricist ’’ will regard the unit “load” with 
horror. Its value varies between the cubic capacity of the 
cart, and the draught the horse can exert. If the load were 
sand, the horse measure would rule; if farmyard manure, 
probably the size of the cart. Yet such directions would be fully 
uunderstood by the farm hand, and he would no more put only 
a layer of manure at the bottom of the cart than he would fill 
it with sand. This illustrates the truth that that method is the 
best which most completely satisfies requirements. Nothing 
would be gained here by the use of kilos. or tons. 

“* Metricist ” gives me an interesting example of the mental 
angle at which he views the problem of weights and measures. 
He takes the yard, and shows how impossible it is to express 
fractions of an inch in terms of the yard. But who finds it 
necessary to do so? I quite admit the ease by which fractions 
of a centimetre are expressed as decimals of a metre. But, and 
here If{expose my plebeian mind, I findI cannot grasp .00025 
metre as a concrete value until I refer it mentally to a unit 
nearer its size—the millimetre. I strongly suspect there are 
many others in a like plight. 

Apart fromthe merits of either system, I have the most 
deeply rooted objection to the methods adopted by the 
advocates of the change. “‘ Metricist ’’ advertises to me what 
I had suspected, viz., that his is the ‘‘ Progressive ” or ‘‘ advanced 





set.” These titles have lost a little of their lustre lately. 
Change and progress are not interchangeable terms. But, if 
the metric system has the great advantages claimed for it, it 
will prevail in the end, and everyone will be the better. The 
metric system is legal, and has been long enough. Its advocates, 
a limited proportion of the millions using British units, now 
seek to render illegal anything but the metric measures. Such 
action is nothing but organised tyranny. It is as though the 
Cockneys sought to render the Lancashire dialect illegal, because 
they regarded their own as being much more suitable for national 
or international purposes! I shrewdly suspect the Lancashire 
men would stoutly maintain other views. E 

I would recommend to those who advocate the metric system 
the consideration of the arguments they would urge if it were 
seriously proposed by an “ intellectual minority ” to enforce 
twelve as the radix of our notation to the exclusion of ten. 
I think that in the exercise they would use a number of 
arguments against the change which would be well says pase to 
my present purpose. As we are referring to a change of radix, 
I would say that the reference to the cow was not so frivolous 
as is supposed. If the forces of Nature have, through the wons, 
resulted in the bilateral symmetry of the bodies of all higher 
animals, it seems hardly possible for the mind to have escaped 
a bias towards a binary scale. The fact is, the metric advocates 
take too narrow a view of the question. They are for the most 
part educated people engaged in scientific or quasi-scientific 
pursuits, or are foreign merchants. It really matters little to 
such people what system is in vogue, their minds are trained and 
mobile, but it is deplorable not to recognise that there exist 
ty of mind other than their own. 

Tf there is foreed on the majority, by enactment, a change 
which they cannot comprehend, or for which they cannot see 
the necessity, one of two things is likely to happen. First, 
a reduction in efficiency, through unnecessary irritation and 
perhaps endless litigation. Secondly, the mental inertia will be 
so great that the reform cannot be carried into effect. The 
latter may be counted on almost as a certainty. The greater 
the mass to be affected, the greater will be the difficulty of 
enforcing any change. Bf 

When a small class in the society strives to make it illegal for 
the majority to pursue a course which habit and custom have 
embedded in their life, thought, and work, and further, when 
there is no moral or intellectual turpitude in their continuing in 
these habits, the effort is neither truly scientific nor just, and is 
foredoomed to failure. "A. 

[We venture to add one sentence to this excellent letter. In 
his well-known essay on “ Innovation,” Bacon says ‘It is 
true, that what is settled by custom, though it be not good, yet 
at least it is fit,” and further,‘‘ new things . . . . though they 
help by their utility, yet they trouble by their inconformity.”— 
Ep. Tue E.] 


Srr,—The controversy for the introduction of metric system 
in this country is followed with the greatest interest in Italy by 
all the men of science, commerce and industry, whose relationship 
with England has now become necessarily closer than before the 
war. English manufacturers ought to remember that buyers 
regard their own interest, and give preference to foreign 
exporters with which relations are easier and understandings 
facilitated by the use of the same system of measures. ; 

When peace comes the Huns will overflow again our 
country with goods ; no doubt that, did Germans use a different 
system of measures, they would use the metric system when 
trading with us, according to their successful policy of respecting 
the practice of the buyer’s country. : 

Our students and engineers know little about England, owing to 
the difficulty of using English books, where formul and tables 
are given in British measures. On the contrary, German books, 

ocket books, &c., of excellent editions are commonly used. 
This facilitates technical and commercial relations. English 
industry follows the exigencies of the military war in a brilliant 
way we all know ; will it be unable to yield in something in order 
to fight with equal success the commercial competition against 
Germany after the present war ? 

CarLo Mavuriio LeRIct, 
Electrical and Aeronautical Engineer. 
Turin, Italy, April 12th. 


Srr,—Much has been said about the trading advantage that 
would be gained by this nation did it adopt the metric system. 
I happened the other day to be conversing with a salesman 
in one of our biggest firms of wall paper manufacturers, a firm 
that has a very big South American connection, and as I had 
been impressed by this argument I asked him if his firm did 
not find the need for the metric system. His reply opened 
my eyes to the way foreign trade is carried on, and how little 
the metric system may affect it. It was to the effect that all 
their negotiations were carried on with an agent for South 
American purchasers resident in London, and that he settled all 
the questions of relative measures. My informant did not 
think the fact that his firm used English units made the slightest 
difference to their trade. : 

I do not pretend that this one case is to be regarded as typical 
of all, but it certainly does show that a great deal of trade is 
got, not by direct appeal to the purchaser, but by sale to an 
agent, who must be here to select the goods, and who issues his 
own price lists in the measures and money of his own country. 

April 14th. Tony. 


VULKANOID. 


Srr,—I should be much obliged if any of your readers could 
tell me who are the makers of the iron and steel-hardening 
composition sold under the name of Vulkanoid. This _sub- 
stance is, I believe, of continental manufacture, and I am 
desirous of ascertaining not only the name of the makers, but 
also, if possible, that of the agent who had the handling of it 
in this country. 

April 16th. vine» Oe 








BOOKS RECEIVED. 


The Vaporising of Paraffin for.High Speed Motors. 
By Edward Butler. London: Chas. Griffin and Co., 
Exeter-street, Strand. 3s. 6d. net. 

The Design of Machine Elements. By W. G. Dunkley. 
B.Se. Vols. 1 and 2. 4s. each. Scott,Greenwood and 
Son, 8, Broadway, Ludgate-hill, E.C. 

Industrial and Manufacturing Chemistry: Inorganic. 
Vol. 1. By Geoffrey Martin. London: Crosby Lockwood 
and Son, 7, Stationers’ Hall-Court, Ludgate-hill, E.C. 
25s. net. 

Legons sur les Fonctions elliptiques en veu de leurs 
applications. Par R. de Montessus de Ballore. Paris: 
Gauthier-Villars et Cie. Quai des Grands-Augustins 
55. 1917. Price 12f. 

Abstracts of Current Decisions on Mines and Mining 
reported from May to August, 1916. By J. W. Thompson, 
United States Department of the Interior, Bulletin 143. 
Law Serial 9. Washington: Government Printing Office, 
1917. 








ApriL 20, 1917 


THE ENGINEER 


357 











RAILWAY MATTERS. 





THERE were 1039 cases of travelling without a ticket 
dealt with last year by the police department of the 
London and North-Western Railway. 


Mr. W. Nort Lewis, chairman and managing director 
of Insoles, Limited, and chairman of the Windsor Steam 
Coal Company (1901), Limited, has been elected to a seat 
on the directorate of the Taff Vale Railway Company. 


In the London Gazette of the 12th inst. appeared the 
announcement that Hon. Lieut.-Col. H. W. Thornton, 
R.E., T.F.—the general manager of the Great Eastern 
Railway—has been made Deputy-Director of Inland 
Waterways and Docks (unpaid). 


THE Derwent Valley Railway is one of the few that has 
not passed under the control of the Government, and the 
company has itself to pay for the cost of the war bonus 
granted to the staff. Working expenses have nevertheless 
been reduced from a proportion of 103.75 per cent. in 1914 
to 78.77 per cent. in 1916. 


By his will, Mr. Oscar G. Murray, the chairman of the 
Baltimore and Ohio Railroad, who died on the 14th ult., 
left the bulk of his estate, estimated at 1,000,000 dols., on 
trust to found an Oscar G. Murray Railrcad Employees’ 
Benefit Fund for the relief of the widows and orphans of 
men who die in the service of the Baltimore and 
Ohio Company. He also left numerous bequests to past 
and present employees. 


THE assertion was recently made in the House that all 
traffic had ceased on the Kennet and Avon Canal for the 
past three months, although there was congestion at 
Avonmouth, and goods were waiting there that were 
needed by farmers and others throughout the 90 miles 
traversed by the canal. Mr. Roberts said, in reply, that 
the Kennet and Avon is, and had been, available for any 
traffic which carriers were in a position to put upon it. 
The Great Western Company, which owns it, is not itself a 
carrier on the canal. 


IN our last issue we quoted the South Wales Daily News, 
on the subject of closer working between the Rhymney 
and Cardiff railway companies. Our contemporary has 
since suggested that the Taff Vale Company is also to be 
brought into the combination. It is said that at present 
it is not practicable to state the precise form in which the 
union of interests will be brought about. Only a working 
arrangement is possible unless Parliamentary sanction be 
obtained to a fusion. This last, we would add, is most 
unlikely until the whole question of the future of British 
railways has been considered. 


Ir is expected that the coal bill of the Canadian railways 
will show an increase of more than 8,000,000 dols. this 
year. One purchasing agent is quoted as saying that 
the increase in the price of railway coal will range from 75 to 
150 per cent. over last year’s price. In addition, the Canadian 
lines must carry a burden in the form of a 7} per cent. duty 
on the coal imported. This tax was part of the Canadian 
War Revenue Act of 1915, and is computed on the value 
of the coal. With the doubling up in the price of fuel 
during the next twelve months; this taxation will also be 
increased to a very large figure. A very large proportion 
of the coal used on the Canadian railways must be bought 
from the United States. 


Ir will be remembered that last autumn the Great 
Eastern Railway Company sent an egg and poultry 
demonstration train on a tour through East Anglia. 
Since then two large co-operative undertakings have 
arranged to amalgamate, and facilities will thereby be 
provided whereby the humblest cottager, with a few 
. fowls, as well as the largest farmers, will be able to assist 
in supplying the market with eggs and poultry. It is 
confidently expected that it will now be possible to collect 
and send to market 150,000,000 eggs, or nearly 10,000 tons, 
per annum, to the benefit of the nation. The railway 
company has agreed to give special facilities for the cheap 
and rapid transit of the produce. 


THE Great Western Railway statistics as to accidents to 
its servants showed, up to 1913, an almost invariable 
tendency to increase. In 1914, however, this tendency 
was arrested, and, whereas in 1913 the increase was 11.2 
per cent,, in 1914 it was converted into a decrease of 
3.7 per cent., and in 1915 and 1916 to further decreases of 
16.2 and 10.9 per cent. respectively. It is claimed, and 
we think quite justly, that this improvement may be 
as3ociated with the initiation in 1913 of the ‘‘ Safety 
First’? movement. Early in 1914 an illustrated booklet 
on the prevention of accidents was distributed to each of 
the 80,000 servants, and pocket tokens—mentioned in this 
column on September 22nd, 1916—have also been supplied. 


UNDER new agreements the war bonus to railway men is | 


inereased by the following amounts :—Employees of 
eighteen years of age and upwards, 5s. per week ; 
employees under eighteen years of age, 2s. 6d. per week— 
this does not apply to boys engaged since January Ist, 
1915, at rates of pay which exceed by 7s. 6d. or more the 
rates usually paid to boys oecupying positions similar to 
those in which newly engaged boys are working. The 
agreements also provide for the payment of an additional 
war bonus of 2s. 6d. per week to female employees eighteen 
years of age or over, and ls. 3d. per week to female 
employees under that age. For extra Sunday duty the 





| largely to the material prosperity of India. 


bonus is increased by one-sixth. The increased bonus is | 


payable as from the 9th of April. The new advances will, 
it is estimated, amount to £6,000,000 per annum. 


Tue South Clare Railway Company conveys the mails 
between Ennis and Kilrush and Kilkee for a-subsidy of 
£1000 a year. Owing, however, to the great increase in 
the price of coal and other material, and the higher cost of 
wages, it was found that this service resulted in a loss of 
£2000 a year ; so, having failed to get any increase from 
the Post-office, the company gave six months’ notice in 
August last to terminate the contract. Arrangements had 
been made to start @ train from Ennis at 8.30 a.m. instead 
of at 5 a.m., on March Ist, but at the last moment an 
intimation was received from the Irish Railway Executive 
Committee that no change was to be made. It should be 
observed that since the opening of the present year the 
railway has passed under the control of the Government, 
and therefore the higher cost of working is, in a sense, 
immaterial. 


| made for a systematic gravity survey of Canada. 





NOTES AND MEMORANDA. 





Tr is stated that the latest American type of superheat 
torpedo, 2lin. diameter, will travel with marvellous 
accrracy for 10,000 yards at a speed of between 30 and 
40 knots. 


THE manufacture of sulphuric acid has greatly increased 
in France during the last two years. Before the war the 
monthly production was 5000 to 6000 metric tons, whereas 
now it is said to be 90,000 tons. 


THE second largest chimney in Canada is being erected 
in connection with a new rubber factory at New Toronto, 
Ontario. It is a Custodis radial brick chimney 250ft. 
high by 14ft. internal diameter at the top. 


THe American-made 100 horse-power Gnome engine is 
of the 9-cylinder mono-soupape type. It is designed to 
operate at a normal speed of 1200 to 1250 revolutions per 
minute, and complete weighs 272 lb. The consumption 
per hour is 12 gallons of petrol and 2.4 gallons of lubri- 
cating oil. 

THE new American 50-calibre 16in. coast defence gun 
has a muzzle velocity of 2600ft. per second, and is capable 
of firing a projectile weighing 2400 Ib. 274 miles. 
It is of the wire-wound type, and according to the Scientific 
American, to fire @ single round with an armour-piercing 
projectile will cost £336. The energy corresponding to 
a muzzle velocity of 2600ft. per second is 112,600 foot-tons. 


AccorpING to information issued by the Hamburg 
Tramways Company, experience with iron overhead 
conductors has been good. This is consistent with the 
reports formerly to hand from America concerning the use 
of iron trolley wires. Iron conductors have worn well, 
and have been used increasingly with success for cranes, 
sliding platforms, &c. Contact wires are generally made 
of rolled section iron. 


THE extension of the postal and telegraphic systems in 
India in recent times has been remarkable. In 1890-91 
there were only 8394 post-offices and 11,999 letter boxes, 
as compared with 18,789 and 48,524 in 1912-13. The 
total number of letters and postcards carried has gone up 
from 280} millions to 892 millions, newspapers from 25 
millions to nearly 55 millions, and other postal articles 
from 19} millions to 68 millions. 


THE Bureau of Construction and Repair of the United 
States Navy Department has prepared a statement show- 
ing the weight of steel in each of the types of vessels now 
under construction. It is respectively as follows :— 
Battleships, 13,761 tons; battle cruisers, 15,025 tons; 
scouts, 2997 tons ; destroyers, 325 tons ; fuel ships, 3300 
tons ; hospital ships, 4000 tons ; ammunition ship, 4000 
tons ; gunboat, 548 tons, and submarines, 186.6 tons. 


A WRITER in the Iron Age states that the French military 
authorities know that the wonderful 75’s owe their 
longevity entirely to the fact that the inner lining of each 
gun contains a percentage of molybdenum, which increases 
the life about twenty times. It has been proved that 
tungsten-lined guns crystallise after a certain number of 
shots have been fired, and are rendered practically useless, 
whereas molybdenum-lined guns seem to last indefinitely. 


WRITING in the Scientific American on the ‘‘ Unarmoured 
Battleship,” Commander Yates Stirling, Jr., of the 
U.S. Navy, says slow battleships seem to have no 
place in the American battle fleet. They should have 
types capable of “‘ controlling the surface,” from the 
American shores to the advancing enemy. By this 
means the writer argues that they will lessen, if not 
eliminate,- the danger of enemy submarines and give 
their own mobile offensive type of submarines an added 
value. Gun power, radius of action, and speed are 
essential, and to gain them all purely defensive attributes 
will have to be sacrificed. 


A WRITER in a German chemical paper says that com- 
mercial asbestos, contaminated with iron compounds, may 
be purified by treatment with a 2 per cent. aqueous solution 
of oxalic acid for 48 hours, followed by washing with 
water ; the strength of the asbestos is not affected. A band 
of asbestos, 20 mm. wide, showed at fourteen different 
places an electrical resistance of 600-700 ohms; after 
treatment as described, the resistance increased to 150,000 
ohms. An alternative method consists in heating the 
asbestos for 20-24 hours in a current of hydrogen or 
carbon monoxide at 390-400 deg. Cent., and then washing 
with very dilute hydrochloric or sulphuric acid and after- 
wards with water. 

THE growth of irrigation in recent years has contributed 
i Large tracts of 
uncultivated land have thus been opened up, particularly in 
the Punjab, and colonies of prosperous cultivators settled 
upon them. According to the decennial report on the 
progress and condition of India, 1891-92, the State canals 
and their distributing channels had reached a mileage of 
26,000 in the case of major works, and of 1200 in the case of 
minor works, the area irrigated being just under 11 million 
acres. On March 31st, 1912, the mileage had risen to over 
42,000 for major works and to 4300 for minor works, and 
the area had risen to 17 million acres. The capital outlay 
up to 1911-12 on works in actual operation was roughly 
41} millions sterling. 

Durtinc the winter of 1913 and 1914 preparations = 

n 
order to have some repairs made to the instruments, and 
also to restandardise the pendulums, Mr. F. A. McDiarmid, 
of the Dominion Observatory, Ottawa, was directed to 
proceed to Washington, where, on the pier on the basement 
of the Coast and Geodetic Survey building, the periods of 
the three pendulums of the Canadian set were determined. 
Observations were then made on the pier in the basement 
of the Dominion Observatory, and thus Canada was con- 
nected to the gravity survey of the world. In order to 
check the observations, and to strengthen the value of the 
result, a second set of observations was made both at 
Washington and Ottawa. The mean of the two determi- 
nations was accepted as the observed value of the force of 
gravity for Ottawa. The observed value for Washington 
is 980.112 dynes, and the value for Ottawa, as determined 
by the comparison of the pendulum periods at Washington 
and Ottawa, is 980.615 dynes. 








MISCELLANEA. 





Ow1nc to the shortage of labour mechanical diggers 
are being brought into use in Midland ironstone mines 
where they have never been seen before. 


WE understand that Lieutenant R. D. T. Jones, R.E., 
Ministry of Munitions, Explosives Department, Storey’s- 
gate, Westminster, will be glad to receive from engineering 
firms catalogues which may be of interest to the Depart- 
ment. 


Heavy motor cars are “light locomotives,’ by the 
Motor Car Act of 1896, but are not “ locomotives ” within 
the meaning of the Locomotive Act of 1898, except, 
possibly, in very particular cases, as regards extraordinary 
traffic damage, or damage to bridges, says the Commercial 
Motor. 


An electro-pneumatic system of gear changing for motor 
cars has been introduced in the United States. In this 
device the gears are changed by compressed air, the 
valves of the air chamber being operated electrically. 
The compressed air is also used to operate the clutch. A 
lever on the steering column is used to manipulate the 
apparatus. 


Tue Manchester Gas Committee, which has for some 
years past given £50,000 per annum for relief of rates, has 
decided to make no contribution next year. The Com- 
mittee’s contribution in relief of city rates from 1888 to 
1916 has been £1,404,066. Next year a deficit is expected 
on the year’s working owing to the lighting restrictions, 
the higher prices paid for coal and other commodities, 
war bonuses, increased wages, and income tax. 


THE Queensland Government Gazette of December 30th 
publishes a notice by the Mackay Harbour Board to the 
effect that the Board proposes to borrow £15,000 to con- 
struct the necessary works for the improvement of the 
Pioneer River, in accordance with the scheme of the 
Engineer for Harbours and Rivers, Queensland. Plans, 
specifications, and estimates of the above-mentioned works 
are open for inspection at the office of the Harbour Board, 
North-street, Mackay, Queensland. 


A CuRISTIANA paper reports the formation of a company 
in Norway for making fuel from peat by the Rosendahl 
method. The raw material for the new industry will be 
chiefly peat from the extensive Norwegian moors, but any 
other material may be used which is sufficiently abundant 
in the neighbourhood of the factory, e.g., wood waste. 
The product is said greatly to resemble English coal. 
Preliminary experiments have been conducted, not only 
in the laboratory, but also under factory conditions on a 
small scale, and the product is stated to have been satis- 
factorily tested in Christiania households. 


A PROJECT is on foot for the widening and deepering 
of the canal from Caen (Normandy) to the sea. The 
British Vice-Consul at Caen reports that a Decree has 
been issued declaring of public utility the widening and 
deepening of this canal. The British Vice-Consul is 
informed by the Chief Engineer of the Department of 
Calvados that foreign firms will be allowed to tender for 
work in this connection. The conditions of tender have 
not yet been drawn up—the preliminary acquisition of 
land having not yet been effected—nevertheless British 
contractors who in due course may wish to tender are 
invited now by the Engineer-in-Chief to get into touch 
with him, informing him on what terms they would be able 
to undertake the construction of the whole or part of these 
works, 

THE very essence of concrete and reinforced concrete 
is economy and adaptability, and its great feature is that 
a@ comparatively small quantity of Portland cement 
and of steel in the form of bars has to be transported in 
order to produce, with the aid of local aggregates, the 
necessary substance for any building under consideration :; 
whether the aggregate be local gravel, ballast, clinker or 
burnt clay is immaterial given a proper and suitable 
application of these aggregates, says Concrete and Con- 
structional Engineering. The great feature is that more 
than three-fourths of the bulk of the material to be 
utilised can, as a rule, be obtained locally with the least 
possible amount of cartage and at the least possible 
expense, and that the cement and the steel bars that are 
required will not make heavy calls upon railway or 
shipping facilities. 

On March 31st, 1916, the total length of Post-office wires 
—including spare wires—was 3,264,822 miles, an increase 
during the year of 192,955 miles, or 6.3 per cent. The 
total mileage is allocated as follows :—Telegraphs, 264,480 
miles of single wire ; telephones, 2,843,254 miles ; spare, 
157,088 miles. Of the above 1,022,036 miles of single 
wire are aerial, 2,229,055 miles are underground, and 13,731 
miles submarine. The storm at the end of March, 1916, 
was the worst in the history of the telegraph and telephone 
services. Every telegraph and telephone line crossing 
this belt in a northern and southern direction was blown 
over, and many of the poles and fittings were smashed. In 
this area 2150 poles were broken, 6050 were uprooted, and 
33,300 blown over. This involved the re-erection of 
41,500 poles, equivalent to 14,000 miles of main pole line, 
and about 1500 tons, or more than 17,000 miles, of copper 
wire were broken into short lengths which had to be 
collected for re-manufacture. 

THE expansion of quicklime when wet develops an 
enormous force, that acts slowly and almost irresistibly, and 
has long invited use for mechanical purposes. Successful 
efforts to make use of this force have been noted in a recent 
issue of ‘‘ Rock Products,’ which describes its efficient use 
in breaking up heavy brick masonry. Several 12ft. by 
20ft. piers, 12ft. high, were situated between similar 
foundation piers for engines in operation, and it was neces- 
sary to remove them without injuring the machinery. 
Blasting was therefore inadmissible, and hand cutting 
and breaking too slow and expensive. The work was 
accomplished by drilling 3in. vertical holes 3ft. deep and 
3ft. apart in both directions over the entire area of the 
piers, and filling them within 6in. of the top with fresh 
slaked lime, in pieces }in. to ljin. wide. As soon as the 
lime was thoroughly wet the tops of the holes were filled 
with brick drilling well tamped, and in about ten minutes 
cracks started in every direction, and the entire top of the 
foundation pier was broken into 3ft. cubes. 
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The American Navy at War. 


CERTAIN unsophisticated people appear to be 
surprised that the American declaration of war on 
Germany has not been instantly followed by dramatic 
developments. They forget that the United States, 
in becoming a belligerent, has of necessity conformed 
to those restrictions on publicity which are the most 
essential, and not the least irksome, concomitants 
of war. Once in arms, no nation is disposed to 
advertise the nature and extent of its martial 
preparations. The authorities at Washington, recog- 
nising the need for secrecy in these matters, have 
imposed a censorship which is being loyally observed 
by the American Press. Hence the absence of 
sensational details regarding the aid which our new 
Ally is preparing to render to the common cause. 
No one here seriously complains of the silence which 
has invested the Grand Fleet for more than two and 
a-half years. The comings and goings of our ships 
are not made public, and it is rightly considered an 
offence against the national interest to pry too closely 
into such subjects. Nothing emphasises more fully 
the bond fides of the American people in this great 
crisis than their willing adhesion to a policy of 
concealment which is so foreign to their temperament 
and tradition. But, if America is not proclaiming 
far and wide her war plans and projects, we may be 
sure that the Germans are under no illusion as to the 
formidable character of their new antagonist. The 
longer the war continues, the more plainly does the 
significance of sea power on its issue stand revealed. 
In the early days of the struggle there was a wide- 
spread tendency to ignore the workings of this factor, 
and to concentrate attention on the purely military 
operations. German writers, in particular, loudly 
heralded the coming triumph of the German Army 
over the British Navy. “ Moltkeism versus 
Mahanism ” was their favourite catchword, implying. 
of course, that German military genius would nullify 
the effects of British naval predominance by 
establishing such a mastery over the Continent as 
would make the Central Powers independent of the 
sea. 

No earnest student of sea power was misled by 
these specious pretences. Indeed, the supreme 
importance of naval superiority was evident at the 
very beginning of the conflict. Had it been absent, 
the cause of the Allies would have been lost: in the 
first month. It was this superiority alone which 
enabled them to develop in security their military 
strength, mobilise their resources in men and material, 
train huge armies, fill their magazines with munitions, 
and adjust their economic life to the abnormal 
circumstances. The achievements of sea power are 
liable to be overlooked, because they are for the most 
part indirect. To the ordinary layman this power 
is symbolised by the mighty battleship. To the 
student it is equally manifested by the humble tramp 
steamer. The word of victory is “ ships,”’ said the 
Prime Minister, and thrice repeated it. It is fitting 
that the nation should be thus forcefully reminded 
of its utter dependence in the present crisis on that 
element to which it owes its existence and _ its 
greatness. Now, as so often in the past, Britain 
looks seaward for salvation, and with her those other 
peoples who are equally menaced by the forces of 
barbarism. We have lately been assured on the 
highest authority that the one vital condition of 
victory is the maintenance of our sea communications. 
The steadily accumulating elements of military 
strength on the Allies’ side leave no reasonable doubt 
as to the outcome of the land campaign. Germany 
herself, realising this, has cast off all restraint, and is 
now making a superhuman effort to isolate her 
enemies by means of the submarine blockade. The 
sea has once more become the decisive theatre 
of war. 

It goes without saying, that the naval. forces of the 
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United States are already in active co-operation with 
those of the Allies. Whatever apprehensions may 
have been felt as to the readiness of the American 
people to throw themselves with whole-hearted energy 
into the struggle, have been completely dispelled by 
President Wilson’s message to Congress, and the 
enthusiasm with which it was received. The world 
has already received proof that in pledging the 
entire resources of the country to the prosecution of 
the war, the nation’s representatives uttered no 
empty phrase. That pledge is repeated and amplified 
in the stirring appeal which the President has issued 
this week. In it he explains with admirable lucidity 
the nature of the task which now falls upon the 
Republic. “ We must,” he says, “ supply ships by 
hundreds out of our shipyards to carry to the other 
side of the sea, submarines or no submarines, what 
will every day be needed there, and abundant 
materials out of our fields, mines, and factories with 
which not only to clothe and equip our own forces on 
land and sea, but also to clothe and support our 
people for whom the gallant fellows under arms can 
no longer work ; to help clothe and equip the armies 
with which we are co-operating in Europe, and to 
keep the looms and manufactories there in raw 
material ; coal to keep the fires going in ships at 
sea and the furnaces in hundreds of factories across 
the sea ; steel out of which to make arms and ammuni- 
tion both here and there ; rails for worn-out railways 
at the back of the fighting fronts ; locomotives and 
rolling stock to take the place of those every day 
going to pieces; mules and horses and cattle for 
military service ; everything with which the people 
of England, France, Italy, and Russia have usually 
supplied themselves, but cannot now afford the men, 
materials, or machinery to make.” And again he 
repeats that “‘ food and war supplies must be carried 
across the seas, no matter how many ships are sent 
to the bottom. The places of those that go down 
must be supplied, and supplied at once.” This 
insistence on the cardinal importance of ocean transit 
is a tribute to the clear-sighted statesmanship of the 
author of the appeal. No argument is needed from 
this side to show America the way in which she can 
give the most valuable help. With characteristic 
energy she is even now engaged upon a gigantic ship- 
building scheme, designed to relieve the dearth of 
tonnage due to submarine attack and other causes. 
Colonel Goethals, who supervised the construction of 
the Panama Canal, has been entrusted with the 
arrangements for the building of one thousand wooden 
steamships of a standardised pattern, and it is 
expected that the first batch of these vessels will be 
completed inside six months. Of late years the 
American shipbuilding industry has grown very 
considerably, and there is no reason to suppose that 
it will prove unequal to the strain now imposed upon 
it. Last August, it will be remembered, Congress 
authorised a naval programme which provided for 
the construction in the ensuing three years of 156 
naval vessels, sixteen of which were to be capital 
ships. Possibly the war may lead to some modifica- 
tion of this project, especially with regard to the 
capital ships, since the preponderance of the Allies in 
this type of vessel is sufficient to meet every con- 
tingency. In the same programme were included 
fifty destroyers, of which twenty were to be built in 
the current year, and fifteen in 1918 and 1919 
respectively. Under the present administration, the 
national resources for naval construction have been 
much increased. In his last annual report, Mr. 
Daniels stated that the navy yards at New York and 
Mare Island are now able to build the largest ships, 
while the yards at Philadelphia, Boston, Portsmouth, 
Norfolk, and Charleston can undertake smaller 
vessels, including ecrnisers, destroyers, and sub-. 
marines. In addition to these, there are twenty-six 
private yards where warships of various types have 
been built. On both coasts many new establishments 
have recently come into existence as a result of the 
universal demand for new tonnage. It is estimated 
that since 1914 the productive capacity of American 
yards has more than doubled. It is obvious, there- 
fore, that our new Ally is in an exceptionally 
favourable position to afford help in the form in which 
it is most urgently required. 

It would be improper to indulge in speculation as 
to the movements of the American Fleet since it 
entered the war, but statements appearing in the 
Press indicate that it will undertake the patrol of the 
Atlantic seaboard, thus relieving the Allied warships 
which have kept watch and ward for so many months. 
Henceforth any German surface raider which succeeds 
in breaking through to the Atlantic will have a new 
and vigilant enemy to contend with. Special 
measures are being taken to combat the submarine, 
and in this duty the swarms of fast motor launches 
whose owners have placed them at the disposal of the 
Government are expected to perform useful service. 
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The Germans will neglect no chance of venting their 
spite against the latest foe, and, should the 
opportunity occur, will doubtless attempt to molest 
undefended points along the American coast, in 
accordance with their usual practice. But such 
futile tactics will serve only to inflame the nation 
and fortify its resolution to prosecute the war with 
the utmost energy. If we know anything of the 
spirit of the American Navy, its seamen will not rest 
content with a more or less passive role. There is, 
unfortunately, little likelihood that the opportunity 
of close action with the enemy which, save at rare 
intervals, has been denied to our own Fleet, will be 
vouchsafed to our American comrades-in-arms. But 
no one can forecast the course of a war such as this, 
and it is impossible to exaggerate the access of 
strength, both moral and material, which we have 
gained by the entry into our ranks of the third 
greatest Naval Power. We speak from personal 
knowledge when we say that at no period in its 
history has the American Navy stood at so high 
a level of all-round efficiency as to-day. Its ships of 
every class will bear comparison with the best 
elsewhere, its officers and men are second to none in 
zeal and professional skill. Admiral Mayo, who 
commands the Atlantic Fleet, is an officer who has 
worked his way to the front by sheer force of 
capability and merit. He has spent nearly the whole 
of his time afloat, and, in spite of being a notoriously 
strict disciplinarian, is probably the most popular 
flag officer in the service. In the absence of a Naval 
Staff, so-called, the movements of the Fleet in war 
time are controlled by the Chief of Naval Operations, 
Admiral Benson, whose office was created in 1915 by 
special Act of Congress. From the beginning the 
lessons taught by the war have been carefully studied 
by American naval officers, and during the last two 
years all manceuvres and fleet exercises have been 
arranged with a view to the solution of actual problems 
arising from the experience of the belligerent navies. 
As an instance of this, it may be mentioned that 
whereas target practice was formerly carried out at 
what has now come to be considered moderate ranges, 
American battleships within the past twelve months 
have performed battle practice at a range corres- 
ponding to the maximum which has been reached in 
any engagement of the war. And in every other 
respect remarkable progress has been made. Three 
years ago there was a grave shortage of ammunition, 
including torpedoes. At present, according to 
Mr. Daniels’ last report, there is an abundance of 
every kind of ammunition, and the output of torpedoes 
has increased by 400 per cent. In the still more 
important matter of personnel it is satisfactory to 
learn that sufficient trained officers and men are 
available to provide complements for every vessel 
in the first line, ieaving a nucleus to serve as 
instructors to the naval recruits who are reported 
to be enrolling in satisfactory numbers. We have, 
in short, every assurance that the American Navy 
enters the war at its high-water mark of efficiency, 
and we do not doubt that its services to the cause of 
freedom and humanity will be worthy of its great 
traditions. 


Life Saving at Sea, 


Ir is well that at intervals during a period when 
engineering science and industry have been mobilised 
for the production of the materials of destruction, 
and when the long roll of war casualties has created 
a callous attitude as to the value of human life, we 
should be reminded of the work of the engineer and 
boat designer in providing agencies for the saving of 
lives. The meeting of the Royal National Lifeboat 
Institution, at which the Duke of Connaught presided, 
on Tuesday last, was a notable occasion of this sort. 
This famous institution has done fine work over a long 
series of years, and has never given more effective 
service than during the war, despite the fact that, 
owing to the difficulties of manning the boats, caused 
by the absorption of men for Admiralty needs, some 
of the stations have had to be temporarily closed. 
Since the outbreak of hostilities the boats provided 
by the Institution have saved nearly 3000 lives, and 
have been launched on nearly 300 different occasions 
to effect rescues from warships, mine sweepers, and 
other vessels which have been mined or torpedoed, 
or have been otherwise in distress from causes arising 
directly out of the war. The number of lives directly 
saved from war casualties in home waters is 893. This 
record has been made under conditions which serve 
to enhance the merit of the work. It is obvious that 
the withdrawal of the coast guards, the general 
extinction of coast lights, and the fact that the waters 
adjacent to our coasts are infested with mines, have 
made the work of the lifeboat service more arduous 
and dangerous than in years of peace. Yet, in face 
of these_handicaps the total number of lives saved in 





1916 constituted a record for any year since the 
foundation of the Institution in 1884. 

Until a comparatively recent period the boats of 
the life-saving service belonged either to the pulling 
or sailing class, but it is certain that in future years 
the part of the engineer in this national work will 
assume more and more importance, as the power 
propulsion of lifeboats becomes more general practice. 
There is a great gulf between the little coble used by 
Grace Darling nearly eighty years ago, and preserved 
in the Marine Laboratory at Cullercoats, and the 
large motor lifeboats now in service. The design of 
the latter has called for a good deal of experimental 
work on the part of the marine engineer as well as the 
boat builder. The earlier forms of power-propelled 
lifeboats were fitted with steam engines developing 
150 to 200 indicated horse-power, and working, like 
the water-tube boilers that provided them with steam, 
in water-tight compartments. After experience with 
both jet and screw propellers, the screw working in a 
tunnel proved to be the better for this particular 
service. The boats themselves were made as nearly 
as possible unsinkable, being built of galvanised steel, 
and provided with a special arrangement of longi- 
tudinal and transverse steel bulkheads. The interest 
in these vessels is, however, mainly historical, the 
high up-keep charges threatening to prove a severe 
tax on the resources of the Institution if any consider- 
able number had been built. This fact, as well as the 
rapid development of the internal combustion motor, 
induced those responsible for the policy of the Royal 
National Lifeboat Institution to give serious attention 
to the development of a suitable engine of this type 
for the propulsion of life-saving craft. It was in 
keeping with our sea traditions that the work should 
have been initiated by a British Institution, and 
entrusted to British engineers. The success which has 
attended the efforts to evolve the type of motor 
required, and which has now received the severest 
test in service, is the more creditable, as the conditions 
to be met were extremely onerous, and it was, more- 
over, obvious from.the outset that there could be no 
large scale demand for lifeboat engines as would 
justify the creation of a special type on purely com- 
mercial grounds. The character of the specification 
is now familiar to engineers, but some of the condi- 
tions may be recapitulated as a reminder of the puzzle 
presented to designers. The lifeboat authorities 
asked for a motor of the totally enclosed type, and of 
the minimum weight per horse-power developed ; 
they stipulated that the engine should require little 
or no skilled attention, and that, in the event of a 
boat of the self-righting type capsizing, the motor 
should automatically stop working, to avoid the 
obvious dangers to the boat crew, not least amongst 
which is that the boat, on resuming its proper attitude, 
would move off, leaving possibly some men struggling 
in the water. There was also the need, in view of the 
rough weather conditions in which lifeboats are accus- 
tomed to go to sea, that the carburetter should be de- 
signed to give a proper supply of mixture under con- 
ditions of heavy list, or of the boat being on its beam 
ends, as well as when on an even keel. These were 
the main features insisted upon, but fuller particulars 
may be found in our issue of March Ist, 1912, when 
the whole question of motors for lifeboats was dis- 
cussed, and different types were illustrated. They 
involved, as those who undertook the work are well 
aware, other complications which might have dis- 
couraged designers who saw more profit if a little less 
prestige elsewhere. Development was no doubt 
retarded by the need for experimental work, but in 
the end the lifeboat service secured the type of motor 
required, and it is now well known that the engine 
developed for this work has not only given satisfac- 
tion to all the designers, purchasers, and constructors, 
but to the lifeboat crews, and that the life-saving 
service of other nations has benefited by the experi- 
ence gained in British practice. 

It is true that, even to-day, owing to the 
restrictions on production imposed by the war, 
there are only some twenty motor-boats in the 
service of the National Lifeboat Institution, but 
it has been decided to make considerable additions to 
the number of motor boat stations as soon as 
delivery of boats and engines can be obtained. 
The modern motor-lifeboat is, however, much more 
costly than the old pulling or sailing boat, and requires 
in most instances the provision of moorings or slipways 
or a pontoon boat house. In the United States Life 
Saving Service extensive use has been made of a much 
smaller type of motor boat for rescue work than any of 
those built for the British Institution, and as it is now 
the financial problem which has taken the place of the 
engineering problem, what has been done in America 
suggests a possible solution. It was stated at the 
meeting on Tuesday last that, as compared with the 
year 1915, the income of the National Lifeboat Insti- 
tution last year showed a loss of £21,000. The appeal 





for aid should not be disregarded. It will be a strange 
thing indeed if, in days when national service is the 
crying need of the State, a work which is of even 
wider scope than national needs should be allowed to 
languish for want of the necessary funds. The Red 


Cross of the Sea, which receives no grant or subsidy 
from the State, surely has a claim which will be freely 
acknowledged by all who realise the debt we owe to 
those who, for the common weal in warship and 
merchant vessel, face the dangers of sea service to-day. 








RANDOM REFLECTIONS. 

——- a oe _ _ 
ONE sometimes hears it said still 
that the iron master and the forge 
master are indifferent to the calls 
of science, and carry on their work 
by methods which were ‘ good enough for their 
grandfathers and are good enough for them.’’ Works 
thus conducted that may have managed to exist up 
to the present are becoming rapidly the exception, for 
just as it used to be the rule to find heat treatment, 
mixtures, temperatures, and so forth, left to the 
skill and intelligence of the manager or charge hand, 
now it is the rule for such matters to lie under the 
direct control of a Specialist in a chemico-metal- 
lurgical laboratory. Evidence of the great change 
that a few years have wrought is afforded by the 
long list of those who desire to be elected members 
of the Iron and Steel Institute at the meeting a few 
weeks hence. In this list there are no less than one 
hundred and fifteen names, and the qualification 
of seventy-four of the applicants is that they are 
metallurgists, metallurigical engineers, or chemists. 
In other words, nearly sixty-five per cent. of those 
now seeking admission to the Institute are trained 
in the scientific side of the iron and steel industries. 
This in itself is sufficiently remarkable, but it is, 
possibly, even more worthy of note that of the 
fifty-one persons who are candidates in the associate 
class, and therefore probably comparatively young 
men, almost every one is, clearly, a trained scientist, 
and no less than thirty-seven are described as chemists, 
a very large proportion of this group being, we gather 
from the names of the proposers, students of the 
Metallurgical School of Sheffield University. There 
is much comfort to be found in these figures, for in 
the first place they show, as we have mientioned above, 
that the scientific side of metallurgy now prevails, 
and in the second place we may see in the fact that 
so many students of metallurgical chemistry are 
allying themselves to the Institute a promise that 
iron and steel works are not likely to run short of 
this class of man. The time may not be far distant 
when the Iron and Steel Institute will put itself 
into line with other institutions and establish an 
entrance examination, but it may be doubted if it 
can ever do better than accept as a qualification the 
recommendation and diplomas of the greater metal- 
lurgical schools. 


The Chemist 
in the 
Ironworks. 


* * * * * 


Ir may be recalled by some readers 
: of these Random Reflections that 
— John Bourne ascribes the author 

ship of his treatise on the Steam 

Engine to the ‘‘ Artizan Club,” and speaks of himself 
only as the editor. The question has been raised by 
Mr. R. B. Prosser whether the Club ever did actually 
exist or whether it was only a litsrary invention of 
Bourne’s. We have amused ourselves, with Mr. 
Prosser’s help, in chasing this problem a short 
distance, but have not been able to spare the time in 
these busy days to reach a conclusion. The source 
of our information is an engineering monthly periodical 
The Artizan. which came into existence in January, 
1843, and after various vicissitudes ended suddenly in 
1872. It had many excellent qualities, and looking 
through various volumes we are struck by its freshness 
and modernity. In an early number, for example, 
we find the metric system discussed, and the very 
same coinage as that put forward by Mr. Allcock at 
the “ Civil’s” described. It is with the earlier volumes 
that we are alone concerned, for it is in them only 
that the club is mentioned, and then always in a 
jocular spirit, which leaves us in the gravest doubt 
if it were ever more than a tour desprit. The first 
page of the first number of the journal is headed 
preface, and we are introduced to a dramatic scene 
in the club room. Various characters are present, 
and it is obvious that the question of starting the 
Artizan on its career has been under discussion and 
that one, Sir Jonah, ‘has insisted on the propriety 
of opening with a preface. Against this a Scotsman, 
named Gray, is protesting when the curtain rises. 
‘“*?Faigs,” he says, ‘it'll no be written by me. Sauf 
us div ye think I could sit deeleeberately down an’ 
weave a coat o’ lees to juggle the siller oot o’ honest 
folks pouches ?”’ and then gives his views on the 
general iniquity of prefaces. Sir Jonah replies that 
Gray has drawn “a caricature not a portrait,’ and 
asks, ‘‘ Why may not the truth be as well told in a 
Preface as in any other species of composition.” 
Gray retorts, “‘ Because the verra aim an’ intent 
o’ a Preface is to disguise the truth. If it binna for 
that purpose, what’s the use o’t ava?” a query to 
which he probably found an answer in later years 
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if he did any reviewing for the Artizan. Reports 
of the club’s doings continue in this dramatic vein 
for several months and new persons, Montgomery, 
Gardiner, a Reporter, Scalpel, Lardner, and Vairey, 
appear, and most significant, a character called 
Punch Bowl! The whole thing is done with much 
wit and evidence of some conviviality. The characters 
are possibly caricatures of actual persons. Lardner 
may be the famous Dr., and is it conceivable 
that Gray was the illustrious MacFarlane in his 
early days? It all leaves us uncertain about 
the existence of a real ‘club, but later an Arti- 
zan Institute was ‘certainly started, and we find 
many letters addressed to the Artizans Club, but 
still that may have been an editorial fiction. It wore 
thin by degrees, and ultimately died out. We should 
be delighted to hear from any of our older readers 
who may be able to throw further light upon the 


question, 
* * & k &* 


Ir has been for long an accusation 
against our engineering societies 
that they would not disturb the 
stately equanimity of their progress 
on @ scientific and technical path to take notice of 
the great industrial problems that bordered on the 
road. The lesser institutions, it is true, less hampered 
by tradition and less fearful that they might be drawn 
into undignified debates on social, economic, and 
political questions, have from time to time vaulted 
gates and wandered into the fields of commerce; 
but amongst greater technical societies it has been 
left to our greatest, the Institution of Civil Engineers, 
to be the first to show some interest in the pastures 
and cornfields of science. Within the last few months 
it has listened to three lectures on economic topics, 
and on the last two it has gone to the surprising 
length of encouraging discussion and permitting 
newspaper reports. If it has lost anything of its 
ancient dignity by so doing it is only because those 
discussions have not been throughout quite of the 
quality that could be desired, but that is a fault that 
a little careful ‘‘ stage management ’’ may correct 
in the future. But whatever defects of this kind 
may exist, the mere fact that the lectures have been 
attended by crowded houses is sufficient sign that 
they are welcomed by the whole body of members, 
and the Council has every encouragement to continue 
upon a course well begun. That it recognises fully 
that new duties are opening before it is made doubly 
evident by the latest step it has taken. The Council, 
we learn, having regard to the great and growing 
importance to engineers of a knowledge of modern 
foreign languages, has resolved that after the Ist of 
January, 1919, every candidate for election to 
Associate Membership will be required to show by 
examination a “ suitable knowledge” of one of the 
following languages: French, German, Hindustani, 
Italian, Russian, or Spanish, unless he has previously 
qualified in such subject in a preliminary examination 
recognised by the Institution. The examination 
will not be of a difficult, nor, we gather, of a literary 
kind. The candidate will have to translate from a 
newspaper or magazine, and from a commercial letter, 
and will have to show some ability in writing a 
passage in the language selected. There is probably 
nothing easier to test by examination than such 
knowledge of language as is displayed by translation, 
and in this case there can be no question about, 
method. There will, we are sure, be a very general 
consensus of opinion amongst engineers that the 
Institution has taken a wise step. Even those 
engineers who are convinced that science, and 
science only, is the proper sphere of technical 
societies cannot deny that the ability to translate 
foreign language is a valuable attainment. 


Languages. 


* * * * * 


In the course of an excellent little 
paper on the Education and Train- 
ing of Engineering Apprentices, 
which he read on Tuesday last 
before the Society of British Gas Industries, Mr. 
H. A. Bennie Gray, after discussing a scheme of educa- 
tion and training which is based on that used by the 
Westinghouse Company, but increased to a minimum 
of eight hours schooling per week in the employers’ 
time, remarks that ‘the results of this combined 
training in after years would be that the output per 
man would be so greatly increased that, instead of 
our working week being from 50 to 54 hours, it could 
easily be reduced to 40 hours, and the earning power 
of the man would also be increased proportionately 
to his output.’’ We wish we could say with honesty 
that an object so laudable is to be obtained by 
means so simple. We can think of nothing that 
would make for a pleasanter world than that there 
should be more leisure, and that more people knew 
how to spend it. But that consummation seems yet 
far off and recedes rather than approaches with every 
step on the road of progress—progress that some 
people are hardy enough to call civilisation. We 
are not for one minute doubting that the willing 
workman of the future will be able to achieve as 
much in forty hours as he now does in fifty-four. 
Lots of evidence goes to prove that the forty-eight 
hour week is as productive as the longer one, and 
we know well enough that the men have generally 
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still something in reserve. The difficulty in a nation 


of reformed workmen would not lie so much with the 
men as with economics. It does not pay to have a 
machine standing still, and to increase the hours of 
idleness by fourteen per week would shock economists. 
Indeed, international rivalries will continue, for years 
to come, to force us to produce, not no more than we 
like, but as much as we can, and the problem is rather 
to find out for how many hours per week men may 
be expected to give their maximum output than to 
decide for how few they should be asked to work. 
We wish it could be otherwise ; we wish the world 
could put a brake upon its speed, and that the fever 
of ceaseless striving could be reduced. Possibly a 
century or so hence the working hours of the day 
may become as international as the observance of 
Sunday. But long before then we may hope to see 
the education of apprentices developing on the lines 
drawn by Mr. Gray, and the output of the workmen 
that are made thereby greatly increased. Yet we are 
convinced that that output will be used in the endea- 
vour to make the total output of the country as 
great as possible, and not merely to meet a figure that 
may be decided upon arbitrarily. ‘’Tis true, ’tis 
pity, and pity ‘tis, ’tis true.” 
ae ae aes ie 


A MEMORANDUM which defines the 
position of the Metropolitan Police 
with regard to the weight of motor 
omnibuses has just been issued. 
The gist of it may be given in a single quotation. 
““The Commissioner deems it necessary to give 
timely notice that new vehicles presented for licensing 


Motor Omnibuses. 


must be of a type differentiated from existing types 


by -being lighter in weight, and with a better form 
of power transmission. He invites the co-operation 
of manufacturers in designing and constructing 
vehicles which can operate in the streets without 
affording grounds for complaints as to the damage 
done to residential property by the excessive vibration 
they cause owing to their weight, and as to the annoy- 
ance caused by faulty power transmission.” The 
Commissioner has often been reviled by the manu- 
facturer because he appeared to set up an unattainable 
standard of excellence, and it is possible that the 
new Order will bring down another cartload of bricks 
upon his habituated shoulders. But the London 
publie will be grateful to him. There was, we have 
always felt, a certain amount of danger that objection- 
able vehicles would find their way on to the streets 
after the war, for it must have occurred to many 
minds that military chassis will be cheap when the 
Army has no longer need of them. What could be 
an easier, what a more attractive problem, than to 
purchase a few score, fit them with suitable bodies, 
and run them as public vehicles ? The hopes of those 
who have counted on making an easy fortune by such 
means will be dashed by the Commissioner’s memo- 
randum. And we are heartily thankful to him. 
The noise and turmoil of the London streets is even 
now excessive, and every effort to reduce it meets with 
our warm approval. But our sympathy goes out 
to the omnibus builder. He has had a hard struggle 
to bring the tare weight down to three and half tons, 
and if he has to reduce it still further he will have to 
give even closer study to the strength of materials 
and make even greater demands upon the steel master. 
What metallurgy owes to the motor car industry 
is already incalculable, but advance continues, and 
Sir Edward Henry may even now be able to see that 
his new regulations aren ot unreasonable. On the 
question of gears we find the expression quoted a 
little vague: ‘‘ A better form of power transmission.” 
A better form ofJtooth reduces noise and rattling, and 
we are disposed, from another passage in the memo- 
randum which refers to ‘‘ methods of production 
of gearing,” an allusion probably to grinding, to 
conclude that it is to that he refers and not to a new 
system of transmission. We note that the memo- 
randum ends with the assurance that any represen- 
tations put forward by manufacturers will receive 
the most careful consideration. It is quite conceivable 
that makers may desire to say a word or two on the 
matter, but we think they, as fully as Sir Edward, 
appreciate the need of reducing weight and noise 
to the absolute minimum. 


* * * * * 


THE attempt to cause the com- 
ok = pulsory adoption | of the metric 
System. system in America called into 

existence last year an association 

of manufacturing engineers who are opposed to that 
course. These gentlemen united themselves under 
the title of the American Institute of Weights and 
Measures, and resolved not only to fight for the 
‘““maintenance and improvement of our present 
(English) system of weights and measures, for the 
good of our commerce and industry and the well- 
being of our country,” but to develop “ additional 
standards as they may be needed by reason of new 
conditions in commerce, industry, science, and engi- 
neering.’”” The commissioner and secretary of the 
Institute is Mr. F. A. Halsey, whom we have to thank 
for a copy of the latest publications of the body. 
Amongst these we find a list of the officers, and whilst it 
may appear invidious to mention a few out of many 
we hope lack of space may be accepted as our excuse 
for so doing. We select therefore a few names of 
world-wide weight just to show how powerful is 





the opposition in America to the metric system. 

In the list we find the presidents of the Cincinnati 
Milling Machine Co., the Westinghouse Co., the 
Cadillac Motor Car Co., the Lodge and Shipley 
Machine Tool Co., the Babcock and Wilcox Co., 
the treasurer of Brown and Sharpe, and the vice- 
president of Warner and Swasey. What firms are 
members of the Institute we are not in a position 
to say, but a board so representative of American 
mechanical engineering is sufficient evidence that 
the Institute represents the opinion of a great portion 
of the industry in the United States. In another 
pamphlet, in the writing of which we recognise the 
familiar pen of Mr. Halsey, an aspect of the metric 
system which has received comparatively little 
attention hitherto is discussed. It is that the com- 
plete literature of engineering in the English tongue 
would be rendered valueless. “Let the reader,” 
says the pamphlet, “turn to his favourite reference 
book and . . . search for a formula or table which is 
of the slightest use in connection with the metric 
system, and he will search long before finding one. 
As regards a single formula or table the work may 
not seem serious, but if he will reflect that this con- 
dition obtains with the contents of all engineering 
books, he will see at once the truth of our statement 
that the adoption of the metric system involves a 
re-writing of technical literature from top to bottom.”’ 
We have no doubt that pro-metrists will regard this 
as a trivial matter, but it is one more item in the 
long list of inconveniences that the compulsory 
adoption of the system would bring in its train. 
We suggest to the ardent reformer that he should 
set to work “right now” to convert our English 
formule and tables into metric formule and tables, 
so that those who so desire may use them when they 
will. By so doing they will pave the way for con- 
version to the metric system if the sense of America 
and England should eventually turn in its favour. 


* * * * * 


WE have all got so used, particu- 
larly since the Tanks came upon the 
scene, to talking of caterpillars and 
caterpillar tractors that never a 
thought has passed through our minds as to the origin 
of the term. Moreover, there is such an air of reality 
about it, it seems, as a definition to fit so accurately 
the crawling gait of the machine to which it is applied, 
that one feels almost as if it were just the one word 
that would naturally be used, and that no particular 
origin is to be looked for. It was, then, we must 
admit, a shock to us—a rather pleasant and amusing 
shock—to hear by chance that an attempt is being 
made to corner the name “ caterpillar.” The origin 
of the characteristic feature, the chain track, is, it is 
true, a little difficult to define with certainty, for a 
good many inventors have dallied with it, but as far 
as we have been able to discover the name caterpillar 
was given by the Tommies on Salisbury Plain to the 
first machine of the kind made in this country, that 
designed by Mr. David Roberts, and constructed by 
the firm of which he is managing director, Richard 
Hornsby and Co., Limited, of Grantham. This was 
in 1908, and many papers of the time refer to the 
tractor by the now familiar name. The Motor News of 
May 2nd, for example, says “it has been nicknamed 
‘Caterpillar No. 1,’ due to the peculiar caterpillar- 
like appearance of the articulated chains,” and even 
before that date there are many references to it, all 
under the same descriptive title. Subsequently it 
seems that the name crossed the Atlantic, and we 
find it used both in Canada and America. Under 
these circumstances it would seem almost as reason- 
able for any one inventor to claim a prescriptive 
right in the word motor car as in the word caterpillar 
tractor, yet we find that the name was officially regis- 
tered by the Holt Co. in 1911. The public, it cannot be 
doubted, will refuse to observe this monopoly, and will 
still speak of all tractors of the type as caterpillars, 
just as it speaks now of all light petroleum spirits as 
‘“‘ petrol,’ and compressed medicines as tabloids, 
though these titles are undoubtedly real trade 
names. Over and over again experience has shown 
that where the public is seized by the appropriate- 
ness or convenience of a name it defies all attempts 
to restrict its use, and we have no doubt that “ cater- 
pillar ’’ will place itself in line with scores of other 
similar words. 


Caterpillars. 








AMERICAN aeroplane manufacturers, who recently met 
to discuss ways and means of expediting the progress of 
manutacture, recommended that the Government select 
not more than five models as ** standards,’ and that the 
builders concentrate their efforts on these. Nearly thirty 
different models of aircraft are now being made. The 
manufacturers suggested that two kinds of light, speedy 
planes be adopted for Army and Navy scouting, a heavy 
armoured machine for “ battle,” a cargo-carrying type 
for mail transportation, and a lighter machine for com- 
mercial purposes—adding their opinion that these would 
comprise all the types required for present needs. Assur- 
ances were given the representatives of the Army and Navy 
who were present that the twelve existing American fac- 
tories would accept no foreign orders until the Government 
needs have been satisfied. The scarcity of seasoned spruce, 
and of the special kind of linen used in the industry was 
brought up. Experiments are being carried on to deter- 
mine if some other material will not take the place of the 
linen. 
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STANDARD UNIT CONSTRUCTION FOR STEEL 
FRAME STRUCTURES. 


In steel work construction on the usual methods of 
manufacture a large portion of the time required for 
production is occupied in design and calculation, the 
preparation of working drawings and details, the listing 











angle section and are provided with joint plates bolted | the addition of further units. By & suitable combination 


—or riveted—to angle, and shaped out to accommodate the | 


of standard units and bars, spans are obtained from 
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THE STANDARD UNIT SYSTEM APPLIED TO A BUILDING WITH A SPAN OF 3éft. 8in. 


of parts, and making templates. Repetition work of this 
description represents valuable time lost. quite irrespective 


of the question of expense which may be avoided by the | 


adoption of the Standard Unit principle with which this 
article deals. When post-war conditions prevail, a vast 
amount of work which was suspended owing to war 
demands will be proceeded with, and any system which 


stiff frame of exact gauge, thus ensuring correctness of 
dimensions when the gusset plates are bolted up, and 
eliminating any slight inaccuracies of workmanship. 
The units and bars are also constructed in doubles for the 
purpose of providing greater strength. Particular members 
of the lighter frames may be reinforced by the addition 
of standard bars. ; 




















plates fixed through the standard holes in the units. 
An important advantage claimed for the standard unit 
system is the saving in cost and time in erection, as the 
interchangeability and accuracy of the standard parts 
ensures rapidity of assembling. ‘The standard bars and 
units are bolted—or riveted—up at the makers’ works 
ready for immediate erection on delivery, and the dimen- 
sions are such as to provide for convenient handling and 
transit. 

The connections of the standard parts require only one 
large diameter bolt for each joint. 

The lower illustration on page 358 shows a single 13ft. 
standard unit of the lightest section, which, under test 
carried safely a load of 2 tons 3} ewt. hung from each side, 
and in addition @ central load of 14 cwt., making a total 
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STANDARD UNIT 


will expedite and reduce the cost. of building construction 
is worthy of consideration. 

Standard units have been designed to simplify the 
erection of every description of steel structure, and at the 
same time to provide maximum strength and safety. 
The units are triangular in form, constructed of steel angles 
which are bolted or riveted to steel plate corner gussets. 
The joint holes for the reception of a large diameter bolt 
are drilled in each gusset at the exect intersection of the 
central lines of the triangle sides. ‘Lhe bars are of steel 


of 5tons lewt. At the same time various other tests were 
| carried out on riveted and bolted unit frames of single 
| and double members, each arrangement of loading being 
| supported safely by the standard unit. Loads of | ton 
each were hung from the pins on the base intersection 
of the single 13ft. unit frame, the base member being 
unsupported externally between the pins. 

The same loads were hung from cleats fixed to the end 
| standard flange holes in the base member of the single 
| 13ft. standard unit, thus testing the effect of this excen- 

tricity of loading. Similar tests were made on the single 
| 10ft. standard unit with the same loads. Loads of 5 ton 
| each were also hung on the similar pins of a double 13ft. 
| unit, the total load being the safe lift of supporting crane. 
| In the upper illustration on page 358, is shown a 
building in course of construction on the standard unit 
principle. Unit frames are employed throughout the struc- 
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AND PARTS 

The structures are pin-jointed, providing the simplest 
possible connection, and the joint bolt is of sufficient | 
shearing strength to develop the full stress that can be 
taken in the members of the unit frames or bars. 

The system is, therefore, admirably adapted for the 
construction of either permanent or temporary buildings 
of a light or heavy nature. It is also specially applicable 
to semi-permanent or emergency buildings which can Le 
readily dismantled if desired, and erected on a different site, 
whilst the style of building can be altered or modified by | 


ture in columns, roof trusses, eaves, girders, and lateral 
wind-bracing girders. 

As regards dimensions and clearances the design 
adopted fitted exactly the requirements of a rather difficult 
site, where the sidings and surrounding structures were 
already built. The building is 111ft. long by 26ft. high 
by 36ft. 8in. wide, with an overhang on the one side 
of 12ft., the columns being spaced at 41ft. longitudinally 
to suit the requirements of the site. Standard units of 
13ft. were employed throughout, either single or double, 
as required for purposes of strength. 

With regard to the properties of standard units and bars 
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it might be mentioned that the standard unit has a base 
of 13ft. centre to centre of pins, and the secondary standard 
unit has a base of 1L0ft. to provide in combination with 
the 13ft. unit for a greater variety in dimensions. The 
standard bars are made of lengths as required, the 
straight lengths of angle being cut and punched 
with standard holes for attachment to the standard 
gusset plates at each end. ‘The allowable safe stresses 
on mild steel for the various unit members are given in the 
table in the preceding column. 

This standard unit construction has been patented as 
the Reid Unit System, and has been adopted by F. Braby 
and Co., Limited, of Glasgow. 








THE TRAINING AND WORK OF THE 
ENGINEERING CHEMIST.* 


Ir is with great pleasure [ rise to offer a few words of 
introduction with regard to this important and represente- 
tive gathering which meets in order to consider the ques- 
tion of the training of the engineering chemist, who, it can 
be said, covers such a wide ground of work. ‘There is no 
doubt that each important and major branch of industry 
demands its own special type of chemist. In other words, 
as an example, a chemist who is well trained and suitable 
for the chemical industry would probably not shine as a 
chemist in the industry of ferrous metallurgy. ‘This 
naturally comes about through the type of work to be 
carried out being entirely different. It is evident, there- 
fore, that no one course of training can cover all the requi- 
site ground. 

As an illustration of the points of difference prevailing 
between the various lines of work, may [ point out the 
following : 

The ferrous metallurgist in one of the branches of his 
work has mainly to deal with temperatures and combina- 
tions which occur far above those relating to the ordinary 
chemical industry. We ferrous metallurgists are every 
day dealing with metals and combinations of metals 
requiring temperatures of from 1400 deg. Cent. to 1600 deg. 
Cent. as regards the metals themselves in their molten 
condition. The temperatures required to bring about this 
molten condition is of still higher order, probably up to 
2000 deg. Cent., or to the steel maker using electric furnaces 
temperatures considerably over 3000 deg. Cent. Even in 
the lower ranges of temperature, such as used during 
rolling, forging, heat treatment and other operations, 
temperattires are far higher. For example, rails are 
rolled at from, say, 1100 deg. Cent. or 1200 deg. Cent.; 
and many other instances can be quoted. Even then our 
work is not done. We have to deal with the same metals 
at quite another set of temperatures known as “‘ treatment 
temperatures,” varying from 500 deg. Cent. to 900 deg. 
Cent.; and finally in some cases when tempering still 
another and lower set of temperatures are met with. In 
all these we want guidance, care, and knowledge of the 
engineering chemist and physicist. rf 

The non-ferrous metallurgist, on the other hand, steps 
down considerably in the average temperatures he uses for 
fusion, rolling, forging, and other operations, thus requir- 
ing another type of experience and training. 

The foregoing are only used as illustrations ; similar 
facts are met with, too, all along the line of industrial 
chemistry. Consequently, therefore, it may rightly be 
said that it is not practicable, nor should it be proposed, 
that, whilst there must be common ground on basic facts 
relating to the training of our engineering chemist, no one 
routine training will cover all these requirements. Does 
not this in itself seem to indicate that somewhat early in 
his training the student should more or less branch off into 
specially studying the particular lines of work with which 
he expects to be associated during his working career ? 

I will not enter into the domains of chemical industry 
outside these special lines with which I am familiar, 
because in them I do not pretend to be proficient. We 
shall this evening have most able papers from those who 
have made a life study of the subject as « whole and in 
detail. . , 

Speaking personally, my early training as an engineering 
chemist, as far as | can recollect this, seems to have 
occurred something on the following lines, which my 
hearers, humorous as they may regard the circumstances, 
may take as quite correct. 

My earliest impression appears to hover round Brewer's 
“ Guide to Science,” followed by that really admirable 
work known as “* Pepper's Playbook of Science,” which, to 
my own mind, had in its day great influence in stimulating 
interest in science. So much have I felt indebted to that 
work that not long ago, after its being re-written, with 
additions by Mr. John Mastin, M.A., in 1913, and re- 
published by Routledge, I had the pleasure of presenting 
several hundred copies to the various Board Schools in 
Sheffield, and understand they have been appreciated and 
found of service. 

My first actual experiment, so far as I can remember, 
and after no doubt reading the wonders, as they seemed 
to be, set forth in the books I have mentioned, related to 
some experiments in producing a temperature sufficiently 
low to freeze an ice-cream mixture. For some reason 
which [ cannot now fathom, the freezing mixture, which 
contained some H,SO,, was placed in @ porous jar, pro- 
bably because it was “ handy.’ Consequently I nearly 
poisoned myself, and numerous friends gathered together 
to share in the wonders of modern chemistry as applied 
to the production of ice-cream of a superior low tempera- 
ture palatable to that portion of the genus homo known 
as “ boy.” 

A second example related to what may be termed a more 
advanced type of scientific work, that is to the production, 
not this time of low, but high temperatures by means of a 
Fletcher gas furnace, in which at home I was trying, in a 
privileged corner of the cellar, to melt a few ounces of steel. 
I remember how hard I worked with the foot blower, and 
what expenditure of energy was required to keep the 
blower going! It is really no mean fact to raise and main- 
tain a temperature of ‘‘ some dimensions”? approaching 
1600 deg. Cont. The cellar was no doubt selected because 
of its propinquity to the fuel, and where a tiresome experi- 
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mentalist might be allowed to work in apparent safety, 
as it was thought that beyond spreading somewhat noxious 
fumes in the house no harm could happen. Nevertheless, 
the final result was that I succeeded in starting a fire that 
nearly burnt down the house. 

Did these famous personal records, instructive as no 
doubt they were to myself, represent chemical training 
misapplied ? No! I venture to say that it was “ Better 
to have loved and risked experiments than never to have 
experimented at all.”’ 

To return to our subject. We are this evening fortunate 
enough to have with us many of our leading chemists, and 
in the introductory address by Sir George Beilby, F.R.S., 
to the general discussion on the “ Training and Work of 
the Chemical Engineer,” or, as Professor Donnan, I think, 
rightly prefers to call it, ‘‘ ‘The Engineering Chemist,” and 
of which I have had the pleasure of seeing an advance 
copy, we have wise words from one of our greatest living 
chemists. In his comparatively recent honour of knight- 
hood we offer our most hearty felicitations, and as a 
recognition that men of scientific attainment are not for- 
gotten in the Honours List. 

Sir George will, from his point of view, deal with the 
functions and training of the engineering chemist and 
engineering chemistry, so I need not go further than sey 
sound schemes which add to and increase the efficiency of 
our chemists are most desirable. My own feeling is that, 
in some respects, & successful chemist of the first rank is 
born and not made. It is most desirable that increased 
facilities should be given to training our young and rising 
chemists after the war. No doubt, owing to the sad losses 
which are prevailing in our midst, there will be much 
shortage in labour, whether mental or physical, of the 
highest class. We cannot, therefore, do too much to set 
our house in order now, and those whose duties and age 
do not call them to run the terrible risks and hardships of 
our brave fighting men at the front should, with might and 
main, be planning wisely and well improvements and 
additions to the curriculum of scientific training to meet 
those conditions which are sure to arise after the war. 

It has been said that we are not a scientific race ; on the 
other hand, the world has derived probably more benefit 
and made greater advances from the discoveries of the 
British chemist than through any other race of men. I 
refer any “‘ doubting Thomas” to the very able lecture, 
entitled ‘‘ English and German Methods Contrasted, 
given before the Royal Society of Arts by my friend Dr. 
Dugald Clerk, F.R.S. 

It is not necessary to mention names of British chemists 
of modern times, but L venture to maintain that, although 
we admit our enemy on the Continent has paid great 
attention to the training of the chemist, he has paid not 
less attention to the absorption of basic British ideas, 
which have enabled him to arrive at the position he has 
done in the past, aided as our enemies there have been by 
the fostering care of a-paternal Government. 

When dealing with engineering chemistry it would seem 
reasonable to say a word with reference to the State organi- 
sation of scientific research. A very interesting report has 
recently been presented by Mr. G. Lightfoot, M.A., F.S.S., 
to the Parliament of the Commonwealth of Australia, and 
we know what has been done here by the Advisory Council 
for Scientific and Industrial Research, on the Council of 
which Sir George Beilby, who is with us to-night, is a 
member. In view of the excellent report by Mr. Lightfoot 
as regards the Commonwealth, it would be interesting to 
know on what new lines our Advisory Council for Scientific 
and Industrial Research is going to proceed in the near 
future. Are they going to distribute the large sums we 
hear of, running into seven or eight figures, or are these 
rumours in the realms of fancy only ? At any rate, we 
wish them God-speed in their efforts to spread and encour- 
age research. That this country is not so much behind, 
in other-words, we are not as black as we have been painted, 
was, I think, evidenced by the fact that Professor George 
E. Hale, of the National Research Council, who is taking 
up this matter in America, came over to this country, 
rather than to the Continent, to learn “‘ How to do it.” 

It is true we Anglo-Saxons, whether on this side or the 
other side of the Atlantic, are largely individualists ; but 
by co-ordination and co-operation there is no doubt we 
can greatly improve our world’s work, and still maintain 
the immense advantages of individualism, which, after all, 
is honest and straightforward. It has not tried to invade 
neighbouring small countries whose neutrality was guar- 
anteed, and crush out their existence by the foulest possible 
means. 

As regard one class of research, Americans can certainly 
teach us something ; for it appears that, in the year 1914, 
there were 69 agricultural colleges, their endowment value 
of buildings and stock amounting to the large sum of 
thirty-two million pounds, with an annual income of seven 
million pounds. No less than 69,000 students were 
instructed by something like 6000 instructors. 

The Bureau of Standards, with its different sections, 
deals with (a) Electricity, (6) Weights and Measures, (c) 
Heat and Thermometry, (d) Chemistry, (e) Structure of 
Materials, (f) Engineering Research, (g) Metallurgy ; and 
its annual expenditure is about £125,000-—a model, indeed, 
of wise expenditure on behalf of the nation’s needs. 

There is no greater field for research than in the science 
of chemistry, and I trust that some of the papers which are 
to be read this evening will add increased zest to our efforts 
in this direction, and open new veins of thought which are 
before us in the great domain of Nature. 

Finally, there is one matter to which I should like to 
refer this evening, specially as what I am going to say 
intimately concerns the main subject which we have 
gathered together to discuss. As we all know, this country 
not long ago sustained a great loss in the death of our 
eminént chemist, Sir William Ramsay. As a mark of 
respect to one of our most honoured amongst chemists, I 
suggest we all rise. 

Reference to this honoured man gives me the oppor- 
nity of saying what I hope will be considered as a few 
apposite words regarding the Ramsay Memorial Fund, 
which has an intimate relation to the subject of our dis- 
cussion to-night. The work is being taken up by a strong 
committee, upon which I have the honour of representing 
our society. 

I attended a meeting of the Executive a few days ago, at 
which Sir Hugh Bell presided as chairman, amongst others 
present being Lord Rayleigh, Sir William Tilden, Mr. Scott 
(President of the Chemical Society); Sir William Mather 





(President of the British Science Guild), Professor F. G. 
Donnan, Professor J. Norman Colley, and others. 

Not only this country, but the world generally suffered 
a great loss by the death of Sir William Ramsay, who 
occupied one of the highest positions as a scientific investi- 
gator and discoverer in the science of chemistry, and, as you 
are aware, this Ramsay Memorial Fund is to be founded 
as a memorial of his great work. 

A meeting was held at the University College on October 
31st, 1916, under the chairmanship of Lord Rayleigh, and 
was attended by representatives not only of our own 
Government, but also of the leading neutral Powers, and 
the principal scientific societies of Great Britain and 
Ireland. The Postmaster-General proposed a resolution, 
seconded by the President of the Royal Society (Sir Joseph 
J. Thompson), supported by his Excellency the Belgian 
Minister and by the American Ambassador, that a memc- 
rial fund should be formed to be utilised for the purpose 
of promoting chemical training and research, under a 
scheme to be hereafter approved by the supporters. An 
appeal is to be made before long to invite subscriptions to 
this fund from all friends and admirers of Sir William 
Ramsay throughout the world, so that it will be 
cosmopolitan. 

I refer to this matter to-night, because amongst the 
objects the Executive Committee will have in view will be 
the provision of Ramsay Research Fellowships, and the 
establishment of « Ramsay Memorial Laboratory for 
dealing with the special subject we are this evening dis- 
cussing, namely,“ Engineering Chemistry.” I specially 
draw your attention to the use of this term because it is 
one which is suggested by one of our most able chemists. 
Professor F. G. Donnan, F.R.S., from whom this evening 
we are to have the pleasure of a paper. I must confess 
that I have myself often been puzzled by the loose use of 
this term ‘‘ Chemical Engineering,” and I think the new one 
proposed, “‘ Engineering Chemistry,” far better describes 
that phase of chemical knowledge now to be discussed ; I 
trust with advantage, not only to those who are present, 
but those who will afterwards follow our “ Proceedings ”’ 
through the Press and through our journal. 

Let all those who are present spread the knowledge that 
a bold attempt to launch this important Ramsay Fund is 
being made. The object in view is indeed worthy of the 
attempt. If it is said that the present is a bad time, shall 
@ country which has just raised a loan of a thousand 
million pounds fail to provide just recognition of the work 
of one of the ablest chemists of modern times, and of whorn 
every Englishman is proud? We are often apt to look 
back and think of the work of such men as Newton, 
Cavendish, Lavoisier, Faraday, and other great men, 
forgetting that in modern times we have had with us such a 
man as this great chemist, the Englishman, Ramsay, whose 
name has probably stood highest in chemistry throughout 
the world. 

Let us therefore this evening not only have in mind the 
inany interesting papers and subjects brought before us, 
but also remember that there could have been no greater 
pleasure and satisfaction given to this great patriotic 
Englishman who has passed away from our midst than to 
know that in his honour and his memory we, who are at the 
present time struggling amidst vicissitudes of all kinds, 
find time and opportunity to keep flying the flag of science, 
and thus honour his memory by perpetuating his great 
life work, in the proposed Ramsay Memorial Fund. 
Before long, full information will be given to those who are 
desirous to assist, so I will not add anything further to 
these remarks at the present time. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron. 


A sTRONG disposition to hold off the market was 
apparent among pig iron producers to-day (Thursday) in 
Birmingham. ‘There has been a larger and steadier 
consumption in the foundries for a month or two past. 
Some of the smelters practically closed their books as 
far as this class of iron was concerned. Where business 
was done it was at the maximum rates, and subject to any 
increase which may be granted. Forge qualities were 
not in such active demand, and here again sellers asserted 
an ascendancy, and in many cases put limits on business. 
It is reported that licences to export iron are being more 
freely granted now than was the case a few weeks ago. 
There is a brisk demand for good quality foundry iron. 
Some Derbyshire houses are so well sold that they are 
indifferent about new business. 


Current Control Prices. 


Current control prices are: South Staffordshire 
brands : Common forge iron, 90s.; part-mine forge, 95s.; 
foundry, 97s. 6d.; all-mine forge, L15s.; foundry, 120s.; 
warm-air forge, 145s.; foundry, 155s.; special quality 
(Lord Dudley’s cylinder), 167s. 6d.; cold-blast, 182s. 6d. 
North Staffordshire : No. 4 forge, 95s.; foundry numbers, 
97s. 6d.; basic, 97s. fd. Northamptonshire: No. 4 forge, 
87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 
foundry, 92s.; No. 1 foundry. 94s.; basic, 97s. 6d. 
Derbyshire: No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.:; 
No. 2 foundry, 94s. 6d.; No. 1 foundry, 95s. 6d.; basic, 
97s. 6d. It is pointed out by ironmasters in this district 
as a very interesting circumstance that within the past 
year the number of furnaces in the whole of the kingdom 
in blast has increased from 265 to 290. Of the 25 additional 
furnaces the extensions in Scotland account for fourteen, 
and Cleveland claims six. The three districts of Derby, 
and Nottingham, Leicester, Lincoln and Northampton, 
Stafford and Worcester have only contributed one furnace 
each to the increase, and there are still furnaces which are 
doing nothing. 


Manufactured Iron Trade. 


Business to-day was conditioned by the expecta- 
tion, or at all events the hope, of a higher range of 
maximum prices being conceded by the Ministry of 
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Munitions. Many controlled firms in the finished iron 
trade view the movement with disfavour. It is taken for 
granted that if the limits for pig iron are put up finished 
iron prices will be automatically raised. The existing 
pig iron scale has been in foree since last July. Most 
ironmasters have as much business on hand as they want, 
and they are so much behind with their deliveries that 
their main anxiety just now is to avoid committing 
themselves any more than they are obliged to. Business 
in sheets, on the contrary, is very contracted. Few 
transactions are being put through except on the A 
certificate. Export prices remain unchanged, viz., £28 10s. 
for 24 gauge galvanised corrugated sorts, and £29 10s. for 
home consumption. Plain black sheets are £19 10s. 
Close annealed sheets make £19 15s. to £20 per ton. 


Advance in Iron Prices. 


There is a decided tendency just now for prices 
to advance. Lancashire hoops upon Birmingham Ex- 
change, for example, have just advanced £1 per ton, 
bringing the price up to £19 5s. for iron and £19 10s. to 
£19 15s. for steel. Staffordshire descriptions have not 
at present advanced except in a few out of the way cases 
where makers are understood to be exceptionally busy, 
and Staffordshire prices mostly remain at £17 15s. to £19. 
Heavy local stee! strip of superior quality has advanced 
15s. per ton on three months back, namely, to £18 instead 
of as formerly £17 5s. Gas tube strip is in great demand 
and is quoted firm at £15 (control price), but other makers 
who can give early delivery are easily able to demand 
£15 5s. or £15 10s. per ton. It is evident that but for 
the restrictions imposed by the Ministry of Munitions, 
prices would go much higher, for the tendency is upwards 
as regards all uncontrolled transactions. The bar mills 
are kept going up to the limit of their capacity. Values 
are very strong; there has been no advance yet in 
marked bar prices. The greater part of the business is 
subject to the official restriction of £15 10s., less 2} per 
cent. for marked bars, and £13 15s. net at makers’ works 
for merchant bars. Sales made outside the control 
command appreciably higher prices. The average net 
price of all descriptions of bars, as shown by the last 
-Wages Board ascertainment, was £14 13s. 4d. Nut and 
bolt qualities are in good request. They realise from 
£14 5s. to £14 10s. net. 


Steel and Scrap. 


Steel bars are procurable only for official work of 
primary importance. Steel scrap is called for in large 
quantities. “Works managers are on the look out for new 
sources of supply to keep furnaces going at high pressure. 
There is a regular demand for plate shearings to roll down 
into sheets, as much as £11 10s. being paid for them. 


Labour Substitution. 


Local arrangements are now well advanced for 
putting the labour substitution scheme on a new footing. 
Civilian committees are to be appointed, upon which the 
trade unions will be represented, and it is hoped that in this 
way @ more practical insight than hitherto may be brought 
to bear upon the material available and its suitable 
utilisation. Local manufacturers generally will welcome 
the change, though it is understood that they are not 
likely to have such a direct voice in the new organisation 
as they wish. > 


Training Young Engineering Labour. 


Dudley, celebrated as being the heart of the South 
Staffordshire iron and coal trades, and where the important 
Round Oak Iron and Steel Works of the Earl of Dudley 
are situated, has been chosen as the site of the first 
technical college in the Midlands for young mechanics 
already engaged in daily mechanical engineering work. 
The town has lately become a great centre for munitions 
output, the population having gone up enormously, and 
this probably affords the reason why Dudley has been 
selected. A large school and manse have been purchased, 
and are to be converted into the new College premises. 
Two teachers from the Polytechnic, London, have been 
engaged, and the subjects to be taught include geometry, 
applied mechanics, and mechanical drawing, in addition 
to ordinary elementary education. A satisfactory scale 
of wages has been arranged between the employers and the 
Amalgamated Society of Engineers, which has the 
organising of the scheme mainly in hand. A lad entering 
the factory at fourteen will receive 9s. 6d. per week, and, 
by increases of 2s. to 2s. 6d. each year, will reach 27s. 6d. 
when he is twenty-one years and six months old. He 
will not be deprived of time-keeping or other bonuses in 
force at the factory, but when he is sixteen his guardians 
will be required to sign an undertaking permitting him to 
remain with the firm. It is when the boy has arrived at 
this age that his technical training commences. Youths 
over eighteen years of age will be expected to continue 
their technical training in the evening after working hours. 
Big things are looked for as the result of the scheme, and 
it may have far-reaching consequences as affording the 
foundation of similar colleges in other engineering centres. 


Birmingham Brass Trade Conditions. 


Following the recent agreement between masters 
and men in the Birmingham brass trade, permitting 
mechanical moulding, some further machines have now 
been installed. There is uncertainty, however, as to the 
requirements of the immediate future, as experiments 
which are now being carried out may, it is said, lead to 
important changes in the production of certain categories 
of war material which have hitherto been made of brass. 
Arbitration proceedings have just taken place respecting 
the impasse on the subject of wages, and the award is 
now awaited. There is undiminished activity in those 
branches of the brass foundry trade which are engaged on 
war work, but the restrictions of building have virtually 
extinguished the demand for many other descriptions of 
brass foundry. Producers, too, have been so seriously 
hampered by the drastic control of raw material that 
in one or two instances local works have been closed down. 
The larger manufacturers keep going, however. Export 
merchants complain that they have on their hands 
quantities of partly made brass work for which cus- 
tomers overseas are pressing. But they are forbidden 





to export, notwithstanding that there is no scarcity of 


tonnage. This last matter is much complained about. 


Wages Increase. 


In reply to the application of the men in the 
East Worcestershire hollow-ware trade for a 25 per cent. 
increase of wages on account of the excessive increase 
in the cost of living, the employers have offered that any 
advance shall be in accordance with the award of the 
Committee of Production, alike in the amount of the 
advance, and the basis shall be an advance per man, 
and not on the percentage basis. This means an advance 
of 5s. for every man, and of 2s. 6d. for every youth from 
fifteen to twenty-one vears of age. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue rapid progress made in the war, and the fact 
that America evidently means to throw in all her vast 
resources, suggest that some changes are likely to come 
during the next few months in the general iron and steel 
situation. With regard especially to steel, it is possible 
that, in view of the solidarity of interests between the 
European Allies and the United States, something may be 
done by the American Government to modify the extra- 
vagant charges made for American steel. As my readers 
know, these charges have reached unprecedented heights, 
while British steel pricus have been kept down. Thus we 
find British steel plates quoted nominally at £11 15s., and 
American plates offered here at £35; British billets at 
£10 7s. 6d., and American at £20 ex ship. The profits 
made by American steel producers during the past twelve 
months have been colossal; and it is quite within the 
bounds of possibility that the United States Government 
may endeavour to put a stop to any unreasonable exploita- 
tion of the necessities of its Allies. Hence, one may per- 
haps be permitted to hope for a return of the “ age of 
reason ”’ in the steel trade. 


Foundry Iron. 


The market here for ordinary foundry iron is very 
strong, and the supplies are not plentiful. A question 
arises amongst buyers whether it is better to buy Derby- 
shire iron at 98s. 8d. delivered, with the risk of having to 
pay a further 5s. should the Ministry of Munitions sanction 
this advance in the basis price, or to buy Staffordshire iron 
at 102s. 6d. without any further liability. Personally, I 
should say that they would be paying far too much if they 
had, in the event of a rise, to give 98s. 8d. plus 5s., or 
103s. 8d., because I have a strong conviction that if the 
basis price on trucks at the Derbyshire furnaces be fixed 
at 97s. 6d., the actual market in Manchester will not rise to 
the corresponding extent immediately, and perhaps not at 
all. In all probability the merchants selling this iron will 
have to get their commission at least from the furnaces 
and not from the buyers, as they are now doing. We may 
be coming to the end of extravagant prices in the iron and 
steel trades, and the only safe course of action now is to 
buy what can be used up quickly and no more. There is, 
it is true, some temporary shortage in the supply of foundry 
iron for this district, but it may be questioned whether 
this phase will continue very long. An improvement in 
the steel position would quickly react on foundry iron 
supplies here, because furnaces on basic would be re- 
transferred. The demand for No. 1 Midland iron is now 
rather in excess of the supply, and it is quite possible that 
this condition may persist until the difference between 
Scotch and common foundry iron is reduced. 


Finished Iron and Steel. 


Foreign prices for finished steel and semi-steel 
remain at the old extravagant rates, and there is very little 
English steel for the private consumer. No further news 
has come to hand with regard to the home prices for 
finished iron, but makers are now so full of orders that it 
is almost impossible to get through any fresh business at 
any price. 


Scrap. 

The demand for foundry scrap is rather poor, 
and this is a little surprising when the condition of the 
pig iron market is considered. Ordinary common qualities 
of cast scrap at 95s. or 96s. per ton delivered to buyers’ 
station or siding, make a distinctly cheap foundry material, 
when 102s. 6d. is being paid for No. 3 pig iron ; and one 
might reasonably look for a revival in the demand. The 
price of scrap was no lower when pig iron was being sold 
at about 7s. less than to-day’s figure. Even the higher 
priced qualities of cast scrap, those ranging from 100s. to 
105s., are comparatively cheap now, more especially if 
some Scotch iron may be saved by using them. The 
quantity of cast scrap coming into dealers’ hands is not 
over excessive, and is not likely to be largely increased 
until the war is over, and the scrapping of machinery 
becomes more prevalent. Steel scrap of ordinary melting 
quality remains dull, and is quoted nominally at 102s. 6d. 
in trucks at a Lancashire station. There is no inquiry 
from Cleveland or from Sheffield, and North Wales is not 
a@ very satisfactory customer for Lancashire scrap. For 
steel turnings there is a demand, and apparently consumers 
have found a way to utilise these more profitably, especi- 
ally the heavier classes of turnings ; but the low maximum 
fixed for this material hinders trade, and it might be worth 
considering whether the price should not now be raised. 
The position in heavy wrought scrap is just what I said it 
would be so soon as the official maximum were published. 
These figures were clearly wrong on the face of them, and 
there was no excuse for them. The business of the dealers, 
viz., the selling of convenient lots to the works, and the 
collection of these lots by small quantities scattered here 
and there, is temporarily suspended ; for dealers cannot 
buy any wrought scrap at the price which will allow of 
selling it again at £5 5s. or even at £5 15s. The fact is, 
that £6 per ton on trucks should have been the very lowest 
figure fixed ; but I have never been able to understand why 
it was either just or necessary to fix a price at all. 





Metals. 


Copper prices have not been altered, and strong 
sheets still stand nominally at £174 per ton. Tin remains 
very strong, and merchants quote £226 for small lots of 
English delivered here. There is no quotation for lead. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is continued activity to report in tho 
hematite pig iron trade. Makers are experiencing a very 
full demand for their iron, and are maintaining a heavy 
output of metal. This is necessary to meet the big require- 
ments of consumers, who are pressing for heavy deliveries 
of iron. On local account the consumption is particularly 
big, not only on the part of steel makers, but other users. 
There is no further addition to report as to the number of 
furnaces in blast, but it is satisfactory to note that supplies 
of raw material are better than they were, and it can be 
expected that more plant will shortly be brought into 
use at some of the ironworks. Prices are steady at the 
maximum rates of 127s. 6d. per ton for mixed numbers of 
Bessemer iron, and special brands are at 140s. per ton f.o.t. 


Iron Ore. 

There is much more activity at the mines than 
for some time past, and more men will shortly be put on 
the work. Iron ore is in very full request, not only on 
local, but on general home account, and smelters could 
do with still heavier deliveries, especially of the higher 
grades of metal. The demand for foreign ores, from Spain 
and Algeria, is steady. 


Steel. 

There are no new features to report in the steel 
trade. At the two steel centres, Barrow and Workington, 
there is a very busy state of affairs, and the whole of the 
available plant is engaged, while in other parts of the works 
improvements are in hand for a better output of finished 
steel. The demand for semi-manufactured sorts of steel 
is brisk. Billets are in strong request at £12 per ton. For 
steel shipbuilding material there is an urgent demand. 
The steel foundries are fully employed. Steel rates are 
unchanged, with heavy rails at £10 17s. 6d. to £11 10s.; 
light rails, £14 to £14 10s.; heavy tram rails, £14; ship 
plates, £11 10s., and boiler plates, £12 10s. per ton. 


Fuel. 

For coal there is a good steady demand, and 
steam sorts are at 25s. to 27s. 6d. per ton delivered. House 
coal runs from 27s. 6d. to 37s. 6d. per ton delivered. 
Coke is in full request, with East Coast qualitics at 33s. to 
35s. 6d., and Lancashire cokes are quoted at 31s. per ton 
delivered to West Coast works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tuer trade has at last been officially advised of the 
increase of 5s. per ton in the home maximum prices of 
Cleveland pig iron. The official statement is certainly 
somewhat belated, for the news that an advance had been 
decided upon had been common property since the first 
day of the month. As had been generally understood, the 
increase in the maximum is to be retrospective as and from 
lst April, and those makers who, pending the official 
announcement, had still been invoicing deliveries at the 
old figures, are permitted to send out a supplementary 
invoice for the additional 5s. per ton on all supplies put 
on rail since the beginning of the month. With all doubts 
and uncertainties cleared up the market is displaying a 
healthy activity, both makers and merchants reporting 
good inquiries for home consumption and abroad. Matters 
are somewhat quiet on the export side, shipments of 
Cleveland pig iron being limited to France and Italy. For 
home consumption No. 3 Cleveland, No. 4 foundry, and 
No. 4 forge are 92s. 6d., with a premium of 4s. for No. 1. 
For export No. 3 is quoted at about 102s. 6d.; No. 4 
foundry, 101s. 6d.; and No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


There is no relaxation discernible in the hematite 
pig iron market, the demand for all classes, and especially 
low phosphorus iron, being intense. It is anticipated that, 
owing to the difficulty of obtaining adequate supplies of 
suitable ore, more furnaces engaged in the production of 
hematite will be transferred to the output of Cleveland pig 
iron, and if this occurs the position of the East Coast 
hematite trade must become one of extreme stringency. 
There is no news of any move in the direction of a higher 
maximum for hematite. Whilst it is true that the case for 
an advance is even stronger as regards hematite than 
Cleveland pig iron, the difficulties are much greater, and 
as yet the authorities have not seen their way to take 
action, notwithstanding the strong representations which 
have been made. The home maximum price remains at 
122s. 6d. for mixed numbers, and there being practically 
no surplus for export, the quotations of 137s. 6d. for 
France, and 142s. 6d. per ton for Italy, are quite nominal. 


Manufactured Iron and Steel. 


The conditions in the manufactured iron and 
steel trades have undergone no material change during the 
week. They are, in fact, much the same as they have been 
for many months past, although throughout that period 
there has been a steady expansion in the volume of work. 
The present output of material is on an enormous scale, 
but it is practically all earmarked for the Ministry of 
Munitions or the Admiralty, and ordinary commercial 
contracts are neglected. There is, however, a very satis- 
factory output of shipbuilding material, and builders are 
now obtaining regular supplies. At the moment the 
question of prices comes in for a good deal of discussion, 
the opinion being held that, in view of the present abnormal 
circumstances, coupled with the greater cost of production, 
an increase in the official home prices would be granted if 
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strong representations were made, Manufacturers, how- 
ever, would be sure to meet strenuous opposition from 
users, who find it difficult enough with present charges to 
work at that economy of production which the Ministry of 
Munitions desires. So far as the iron bar trade is con- 
cerned, no doubt a very strong case could be made out. 
Prices of bars have not been altered since they were origin- 
ally fixed last year, and in the meantime the increase in the 
cost of production has been fairly continuous. For 
example, every wages ascertainment made during that 
period has given the workers higher wages, and, in addition, 
manufacturers have te shoulder an increase of 5s. per ton 
in the price of ordinary iron. Until recently bar makers 
have not seemed much inclined to ask for an alteration, 
but now that pig iron has been advanced an application 
for a revision of the iron bar prices may be expected. The 
home maximum quotations are as follows :—Steel ship 
plates, £11 10s.; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s. 6d. The following are nominal 
quotations for export :—Common iron bars, £15 ; best bars, 
£15 5s.; double best bars, £15 12s. 6d.; treble best bars, 
£16 ; packing iron, £11 ; packing iron, tapered, £11 15s. to 
£12 5s.; iron ship angles, £15 ; iron ship rivets, £17 to 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, jin. and 
upwards, £13 10s.; 5/,in., £13 15s.; fin., £14 ; #/,,in., £16 ; 
jin., £18 ; steel boiler plates, 20s. on the foregoing prices ; 
steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
joists, £11 2s. 6d.; steel strip, £17; steel hoops, £17 10s.; 
heavy sections of steel rails, £12; all less 24 per cent., 
except ship plates, angles and joists, packing iron and iron 
bars. 


Scrap. 


Considerable dissatisfaction still exists regarding 
the maximum prices fixed for wrought iron scrap, and 
trading conditions continue very difficult as a consequence. 
‘The demand for this particular material is considerably in 
excess of the supply, and consumers in urgent need of the 
material are reported to be paying a good deal more than 
the maximum tigures. Steel plate shearings are in active 
demand, but only very small quantities are finding their 
way on to the market in this district. The majority of 
owners of plate mills are now using their shearings to 
reinforce their own stocks of raw materials rather than put 
them on the market. Steel melting scrap and steel turn- 
ings and borings keep in good request at the maximum 
prices. The current rates stand :—Steel scrap (heavy 
melting), £5 5s.; heavy forging, £5 5s.; steel turnings, 
£2 12s. 6d.; steel scrap, light, £2 to £2 5s.; cast iron scrap, 
(cupola metal), £4 10s. to £4 15s.; heavy wrought iron 
scrap (for forging), £6 10s. to £7; iron scrap (for piling), 
£6 10s. to £7, 


The Coal Trade. 


The chief item of interest in the coal trade con- 
tinues to be the possible effect of the increased freights for 
France and Italy. The Northumberland steam section is, 
on the whole, fairly steady. Bests are quoted at 30s. 
tirmly, and 27s. 6d. to 30s. for Tyne primes. Secondary 
sorts are more susceptible of bargaining, but the prices 
range from 21s. to 25s. according to class. Small steams 
are dull for export, but the home manufacturing demands 
are heavy, and prices are about on recent levels. The 
Durham market is without much noticeable change. 
Steams are quiet but unaltered. Gas coals are, on the 
whole, steady ; the prices for best remain at about 25s., 
and for seconds about 16s. 6d. to 18s. Coking coal is 
about steady ; there is no great rush of inquiries, but the 
quotations are maintained. Bunkers are _plentifully 
offered, and are weak at about recent levels, 16s. to 17s. 
for good ordinaries, and 17s. 6d. to 18s. for bests. In 
connection with the recent announcement that the three 
months’ coal contract restriction applied to gas contracts, 
the Controller of Coal Mines has officially stated that gas 
companies may renew their contracts for twelve months, 
providing a clause is inserted allowing for the cancellation 
of the contract if considered necessary by the Controller. 
The coke market continues strong. The demand for all 
classes is heavy, and the market prices are fully upheld. 
Quotations :—Northumberlands : Best Blyth steams, 30s.; 
Blyth second steams, 21s. to 25s.; Tyne prime steams, 27s. 6d. 
to 28s.; Tyne prime seconds, 20s. to 24s.; unscreened 
bunkers, 17s. to 18s.; households for home market, Z1s.; 
for export, 30s. nominal ; Blyth best smalls, 18s. to 19s. 6d.; 
‘Tyne prime smalls, 19s. to 20s.; second smalls, 15s. 6d. to 
16s. 6d. Durhams :—Steam (locomotive), 27s. 6d. to 
30s.; best gas, 24s. to 25s.; second gas, 16s. 6d. to 18s.; 
special Wear gas, 27s. to 28s.; smithies, 25s. to 27s. 6d.; 
ordinary bunkers, 16s. to 17s.; best bunkers, 17s. to 18s.; 
superiors, 18s.; coking, unscreened, 17s. to 18s.; coking, 
smalls, 16s. 6d. to 17s.; gas coke, 31s. to 33s.; blast-furnace 
coke, 28s. at ovens, fixed price; foundry coke, 40s. to 
42s. 6d. 








SHEFFIELD. 


(From our own Correspondent.) 
Manufacturers and Cartage. 


Tue steel firms here have had another burden 
put upon them, this time in the form of an advance in 
railway cartage rates, the charges being raised to the extent 
of 25 per cent., no small matter when one takes into 
consideration the very heavy traffic handled in this district. 
Where consignments have been accepted under the 
‘‘collected and delivered’’ arrangement no difference, 
of course, will be made, but the new regulation will 
seriously affect all “‘ station to station ”’ traffic, and goods 
to be delivered beyond the usual boundary line. There 
is another point and one which may not be generally 
understood. Hitherto there have been three areas, the 
regular home delivery district, the first outer boundary 
and the second outer boundary, rates being proportionately 
higher in the two latter instances. Beyond the second 
outer boundary the railway companies have been in the 
habit of delivering on specially agreed terms. Now, 
I understand, the second outer boundary is dropped, and 
firms, the works of which are situate just on the wrong 





side of the first outer boundary, will either have to under- 
take the whole of the carting for themselves or come to 
special terms with the railway companies, plus the 25 per 
cent. increase in rates. There are many firms upon which 
this alteration will press very hardly, their works being 
just a few hundred yards, perhaps, on the wrong side 
of the boundary line, whilst competitors may be enjoying, 
for their ‘‘ c, and d.” consignments, what are in the nature 
almost of preferential terms, but in the case of “‘s. to s,”’ 
traffic all traders will have to toe the new line. The 
railway companies, like private firms, are a little bit 
sick of the carting problem, for not only have horses 
been short in supply for a long time now, but carters 
become a diminishing quantity every day. Carters in 
the steel and coal trades can get almost what they like 
in the way of wages, and reliable men ineligible for the 
Army are much sought after. Some little time back I 
mentioned the advent of women coal carters, but the 
work, I think, must have proved a trifle too exhausting, 
for I have seen no development in that direction. 


The Relations of Capital and Labour. 


What struck me as a most happy augury for 
the good relations of Capitai and Labour after the war— 
a period to which some directors have been looking forward 
with a certain amount of anxiety—was provided at a 
meeting at Stocksbridge this week, of the local branch 
of the National Steelworkers’ Association. Stocksbridge 
depends for its prosperity upon the operations of the well- 
known steel concern of Samuel Fox and Co., the founder 
of which invented the steel umbrella frames bearing his 
name. Those things are now a very small branch of the 
productions of the firm, which recently, it may be recalled, 
became amalgamated with another enterprising steel 
undertaking, Steel, Peech, and Tozer, whose large and 
developing works are on the borders of Rotherham. 
Addressing the meeting, the president of the Association 
declared that if we were to regain our position in the world 
after the war there must be a co-operation of Capital and 
Labour, and no return to the strife of the past. Men must 
recognise that the prosperity of the firm meant the 
prosperity of the worker. He had no fear for the future 
so far as Stocksbridge was concerned. Amongst those 
present was Samuel Fox and Co.’s general manager, 
Dr. P. C. Longmuir, who expressed pleasure at being 
on the same platform with trade union leaders. Every 
man in a controlled firm, he added, was doing his duty 
just as much as if he were in khaki. Speaking of the 
industrial war to come, Dr. Longmuir said that in a sense 
it would be even keener than that now in progress. Britain 
would have to regain the title of the ‘ workshop of the 
world,” and the only way in which that could be done 
was by a partnership of Capital and Labour. But 
education was needed by both and—he was sorry to have 
to say it—more by the former than by the latter. These 
are the kind of gatherings that do more towards the required 
education than anything, for they indicate plainly the 
ground of common interests of Capital and Labour, 
and so assist in preventing those misunderstandings 
which frequently lead to serious industrial disturbances. 


A Munitions Volunteer. 


An interesting case of a munitions volunteer 
was mentioned at the tribunal here on Monday. A 
representative of the firm to which the man had been 
sent said that firms engaging men of that class could 
not discharge them unless they were guilty of insubordi- 
nation, and must give at least three weeks’ notice to the 
Labour Exchange of their intention to dismiss such men. 
In the case under review, after having worked for two 
weeks the man point-blank refused to do a certain job 
for which he was not skilled unless he was paid the full 
rate. He cleared off to London, and later the Ministry 
of Munitions telegraphed to know why the firm had allowed 
him to leave. Later, work having been found for him in 
London, the firm sent him his leaving certificate. For 
the scheme of volunteer munition workers to operate 
smoothly a considerable degree of forbearance is required 
on both sides, but there is little doubt that employers 
are just now “ going through it” pretty severely with 
regard to labour, and not the least difficult problem before 
them is how they are successfully to weather the next 
few months whilst the military authorities are choosing 
which, and how many, of the skilled and semi-skilled 
young men they will demand from the works. However, 
nobody can live more than one day at a time. 


Derbyshire Surfacemen. 


As I mentioned in a previous letter, Mr. W. W. 
Mackenzie, K.C., recently announced the terms of his 
award in the arbitration proceedings concerning the rate 
of pay of surfacemen at Derbyshire collieries. It now 
seems that some of the men are raising complaints about 
the interpretation placed upon the award by the Employers 
who, it may be mentioned, are acting together in the matter. 
At a meeting of the men at Chesterfield the other day 
the chief complaint raised was as regards the construction 
placed by the colliery owners upon Clause 6 of the award, 
referring to men whose pay was higher than the new scale. 
The Derbyshire Miners’ Association officials contend that 
such men are entitled to their old rate of pay plus the 
advance under the award, which they say fixed the 
minimum rate, whereas the owners, they allege, have 
reduced these men’s pay to the scale provided by the 
award, plus the advance settled by the Conciliation Board. 
In the end it was agreed to obtain returns from all the 
Derbyshire mines and to endeavour to arrange a meeting 
with the employers, subsequently bringing up the whole 
matter for consideration at a special meeting of the Council 
of the Association. There is no doubt these differences 
will be settled, but somehow or other colliery workers 
always seem to have a grievance of some sort. 


Vickers’ Jubilee. 


The fact that this year marks the jubilee of 
Vickers Limited was appropriately referred to at the 
meeting of shareholders here on Tuesday by Mr. Douglas 
Vickers. Fifty years ago, he explained, the company migrated 
from the banks of the river in the centre of the city to 
Brightside, to a site then considered ample for all its needs. 
Since those days the works had so grown that they now 





occupy an area about five times as large as the original 
site, and the capital invested in Sheffield alone may be 
estimated at twenty to thirty times as much as it was half 
acentury ago. Not only has the firm developed in Sheffield, 
but its ramifications have spread to all parts of the country, 
and important interests abroad have been established. 
Details, of course, cannot be given, but Mr. Vickers thought 
no one would object to his saying that they had been 
assured by different authorities that the company’s 
material had done extraordinarily well at the front—in 
fact, that had been recognised by the King having con- 
ferred upon their chief ordnance engineer and designer 
the honour of knighthood. Sir George T. Buckham’s 
case was unique, and reflected honour upon the company 
and its products. Mr. Vickers touched upon another 
interesting point, that relating to the amounts to be 
allowed for depreciation and for writing off plant put down 
for war material. ‘‘ The wear and tear of machinery,” he 
said, ‘‘ is very much greater under war conditions than in 
peace times. Repairs had often to be deferred, and the 
proverbial stitch in time that should save nine is omitted. 
But the most difficult task of all, and probably the most 
important one, is the question of the proportion of the cost 
of the special plant laid down during the war which has to 
be written off as part of the cost of manufacture. I will 
take as an instance that of a plant for making shells. 
Buildings had to be provided and presses, lathes and 
boring machines put down in large numbers. The build- 
ings are relatively light, and may find some use after the 
war, provided that the trade expansion of the country 
demands increased accommodation, but as to the presses, 
boring machines, and a great majority of the lathes, what 
can be done with them? There will not be scope for the 
employment of 5 per cent. of such machines for peace 
purposes, and the profit out of any work executed on the 
5 per cent. would not pay for the upkeep of the rest. We 
hold, therefore, that the only sound financial course is to 
write off the whole of the capital expenditure on such 
machines. This principle is so far recognised that most 
of the recent big plants have been put down at the Govern- 
ment’s expense, and are only managed by private firms, 
whilst many of the machines put down for gun and gun 
machinery work are in a similar position.” This is, I 
consider, the clearest statement of the position yet made 
by a responsible director of any of the great controlled 
firms. 


Round the Works. 


Whilst it is perfectly true that export restrictions 
are pressing very heavily upon the general side of manu- 
facturers’ businesses—for, in addition to the fact that 
licences had to be obtained for the shipment abroad of 
open-hearth and alloy steels, crucible cast steel is now 
placed in the same category—it must not be imagined that 
the margin of export trade has been run entirely off. 
There still remains a very respectable volume, though, of 
course, an important part of it is on account of Allies’ 
requirements. A considerable amount, I believe, is going 
to the East too, files and small tools being in especialiy 
strong request. A great deal of interest is felt here in the 
developments in neighbouring Nottinghamshire districts, 
for it is in that part of the country that one of the large 
Sheffield firms has important interests. The erections 
projected include a beet sugar factory near Newark, and 
concrete, engineering, chemical, and low temperature coal 
carbonisation works, beside a power plant for generating 
current which, it is estimated, will be sold at as low as a 
halfpenny per unit. The latter group is to be situated 
practically on the Trent, at Colwick, and, in addition, a 
yard for building barges of reinforced concrete is con- 
templated. The War-office has just placed contracts 
here for large quantities of razors, tools, billhooks, clasp 
knives, pumps and parts, stoves and ranges, stoking 
shovels, and wheel barrows. The new overseas business 
includes knives for Buenos Aires and Mombassa; tools for 
Bombay, Adelaide, Demerara, Alexandria, Toronto, and 
New York ; files for Rangoon, Calcutta, Sydney, Rosario, 
Ceara, and Rio; steel for Genoa, Yokohama and Alex- 
andria ; cutlery for Lagos, Rio and Nairobi ; twist drills 
for Paris, Tocopilla and Trenton ; and saws for Genoa. 


Iron, Steel, and Coal. 

Whilst there is a feeling amongst consumers here 
that more may be seen shortly of American billets, at a 
figure nearer the market’s views of value, there are still 
persistent ideas of an upward revision of iron prices, and 
any forward business done for both hematite qualities and 
common irons is on the understanding that, should any 
advance be officially sanctioned, the change will take effect 
in the contract. All makes of iron are in demand, parti- 
cularly, of course, hematites and basic, but nothing has been 
heard here yet of further furnaces being blown in on the 
East and West Coasts. Iron and steel scrap are strong 
markets, turnings are more active, and shell discards are 
in demand beyond the supply. Cutlery manufacturers’ 
stocks of open-hearth steel are nearly exhausted, and 
unless a change comes in the official attitude as to per- 
mission to buy this class of steel, the outlook for some of 
the cutlers does not look very bright. On the other hand, 
the Government has made concessions, it is understood, 
to electro-plate makers in the matter of supplies of cupro- 
nickel scrap, obtained from bullet makers. The position 
of the steam fuel market is rather acute. With the 
steadily increasing demands of the large works difficulty 
is being experienced in some cases in securing ample 
supplies for current requirements, contracts being in many 
instances in arrear. The open market supplies are very 
scant, and exports to neutrals have all but ceased. The 
Allies are taking about the usual weight. Slacks are in 
pressing demand, with scarcely anything for open market 
sales, and house coals show no change for the better. Best 
South Yorkshire steam hards are quoted I17s. 9d. to 
18s. 3d.; best Derbyshire, 16s. 9d. to 17s. 3d.; second 
quality, 16s. 6d. to 16s. 9d.; cobbles and nuts, 16s. 6d. to 
17s. Coke is very firm at the maximum rates. 








SCOTLAND. 
(From our own Correspondent.) 


Shale Miners’ Wages. 
An agreement has been arrived at whereby the 
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surface workers at the shale mines will receive an advance 
of 6d. per shift in their wages. 


Pig Iron. 

Scotch pig iron makers are delivering large 
quantities of material to local consumers, particularly 
steel works engaged on war work. In fact, there is no 
hematite moving unless on Government account, while 
first grade foundry qualities are also fully taken up. 
Exports are reduced to very small limits, consisting mostly 
of small lots of third grade material. Pig iron stocks now 
amount to 3558 tons compared with 5338 tons at the 
beginning of the year, and 116,098 tons fifteen months 
ago. Prices are firm and unchanged, but the movement 
in values in the Middlesbrough district may affect local 
quotations. 


Quotations. 

The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 
130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, or 
Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


There is no change in the position of the finished 
steel and iron trades in Scotland, and the activity at the 
various works is as intense as ever. At the steel works 
the demand for War-office and the Admiralty work is 
still very great, and outputs are quickly absorbed. Exports 
have practically ceased, apart from small consignments to 
France and Italy. Prices are unchanged at £14 2s. 6d., 
£14 5s. and £15 5s. per ton, net, respectively for steel 
angles, ship plates, and boiler plates, for export. Black 
sheet makers are pressed. for deliveries of the heavy 
gauges. The quotation is still in the region of £18 per ton, 
net, f.o.b. Glasgow. Galvanised flat and corrugated sheets 
are only obtainable for war purposes. Malleable iron 
products are also difficult to obtain, owing to the con- 
centration of energies at the works on the production of 
steel. Makers, however, are managing to do a moderate 
turnover in iron, but though Crown quality iron bars are 
still quoted at £15 net for export, much firmer prices are 
being obtained for prompt deliveries. Good business is 
being done meantime in cast iron pipes. Exports of all 
classes of material are very much restricted, practically 
everything being diverted to war purposes. 


Coal. 

The Scotch coal market continues in a featureless 
condition. Business, generally, is very difficult to conduct. 
The industrial demands are moderately well maintained, 
and household sorts are in good request, owing to.continued 
severe weather. In the West of Scotland district local 
demands absorb the bulk of the output, and collieries are 
fairly well placed and prices remain firm. Ell coals are 
quoted f.o.b. at Glasgow, 19s. to 21s. 6d.; splints, 18s. to 
3ls.; navigations, 30s.; steams, 18s. to 24s.; treble nuts, 

singles, 20s. per ton. In Fifeshire 

g and broken time is frequent. 
Best screened navigations are quoted at Methil or Burntis- 
land, 30s.; first-class steams, 25s.; third-class steams, 20s. 
per ton. The collieries in the Lothians are also 
experiencing considerable difficulty in securing continuous 
employment, and in spite of good orders on Admiralty 
account, several instances of idle time are reported. 
Prices, however, are unchanged. Best steams, f.o.b. at 
Leith, 23s. to 23s. 6d.; secondary qualities, 21s. per ton. 
The aggregate shipments from Scottish ports during the 
past week amounted to 125,009 tons, compared with 
115,721 in the preceding week and 187,154 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


DvurRinc the past week the question of combing- 
out underground workers for military service has again 
been under discussion, consequent upon the receipt by 
the- South Wales Miners’ Federation of a scheme for 
releasing men. The proposals provide for the withdrawal 
first of all single underground workers between the ages 
of eighteen and twenty-three or twenty-five, with the 
exception of one or two essential classes, and then single 
men of higher ages, after which the younger married men, 
together with those who have entered the mines since 
August, 1915, will be taken out. The Executive Council 
ef the South Wales Miners’ Federation considered the 
matter last Friday, and came to the decision that a 
delegate conference of the whole coalfield should be called, 
and that the delegates should be recommended to take 
no part as a Federation in devising the scheme put forward 
by the Government authorities. The conference met 
on Monday and, according to the official report, it adopted 
the recommendation of its Executive, but it was thought 
that some alternative policy should be decided upon 
should the South Wales decision not be carried at the 
National Conference of the Miners’ Federation of Great 
Britain. However, it was agreed by a large majority 
to defer coming to any resolution until after the National 
Conference. 


Miners’ Contributions. 


Interesting litigation is foreshadowed on the 
question of miners’ contributions to their Federation 
funds. The secretary of the South Wales Miners’ Federa- 
tion was recently served with a writ on behalf of certain 
members of the Federation who object to the increased 
rate of contribution. Payment of ls. per month was 
some months ago raised to 2s. An injunction is sought 
to restrain the Federation from demanding and receiving 


more than Is. per month, and it is desired to obtain a 
declaration that the Federation is acting illegally and 
wrongfully in taking more than this amount. Another 
injunction sought is to restrain the South Wales Miners’ 
Federation from paying into or crediting the political 
fund with any moneys other than those contributed by 
members who have not claimed exemption, and a declara- 
tion that the South Wales Miners’ Federation acts illegally 
in paying into the political fund of the Miners’ Federation 
of Great Britain any other moneys than an amount equal 
to the contributions of members who have not claimed 
exemption. 


South Wales Steel Workers. 


The joint auditors’ award for the past quarter, 
presented at a recent meeting of the Wages Board of 
the South Wales and Monmouthshire Steelworkers’ 
Association, showed that the selling price of steel rails 
and bars was £10 15s. 5.69d., which means an increase 
in wages to the men of 1} per cent., making the wages 
874 per cent. above the sliding scale standard. 


Coal Transport Inspector. 


The appointment by the Controller of Mines 
is announced of Mr, I. J. Anthony, of the Great Western 
Railway Company, as Inspector for the South Wales 
district to superintend coal transport arrangements. 
Similar appointments will be made in the various districts 
in order to deal with the question of the supply of wagons 
to collieries, the transit of loaded and empty wagons, 
and the relief of pressure on the railways both by avoiding 
unnecessarily long haulages and transfer of traftic. 


Current Business. 


The coal market has this week taken a turn for 
the better, consequent upon the increased demands of the 
Government authorities, whose shipments are heavy. 
Whether the pressure will extend much beyond this week 
is problematical, but for the time being firmer conditions 
are noticeable, and as regards all the better quality coals 
business on general export account is more limited, for 
the reason that it is very difficult to get coals released. 
The tonnage position has improved, and most collieries 
are very busy. In the circumsvances second Admiralties 
are no more than nominal, though valued at about 25s., 
while best dry coals are quite unobtainable, and even the 
better ordinary dry qualities have been dealt in at 25s, 
Superior Monmouthshires are scarcer, and 25s. is generally 
indicated, while sellers of ordinary Eastern Valleys can 
quote 23s. 6d. to 24s. with more confidence, whereas last 
week they could do no better than 9d. to Is. less. Some of 
the very inferior Eastern Valleys are still round about 
22s. Bituminous coals have not experienced any appre- 
ciable improvement, No. 3 Rhondda large being still about 
23s. to 24s., and No. 2 Rhondda large 21s. Small coals 
are steady, more particularly best bunkers at 15s. to 
15s. 6d., though, in one or two cases, collieries, which are 
well stemmed, quote up to 16s. The patent fue! market 
shows no change from 28s. to 30s., and pitwood remains at 
75s. Supplies of the latter have improved, but the 
amount that importers have free for sale on the market is 
still very limited. 


LATER. 


The coal market continues firm in marked contrast to 
a week or two ago. Collieries are working fully, and 
supplies of the better qualities are practically unobtain- 
able for early loading. Prices are little more than nominal, 
but 25s. can be secured without any difficulties for any 
small parcels that can be freed of second Admiralties, 
leading drys, and superior Monmouthshires. In the 
bituminous department No. 3 Rhondda large is rather 
stronger at 24s. to 24s. 6d., while bunker smalls are quoted 
firmly at 15s. 6d. to 16s. for the best descriptions. Cargo 
sorts are unchanged, and patent fuel is steady at 30s. 
Representatives of patent fuel firms have arranged for 
an interview with the Coal Controller on Monday next 
with reference to the question of the fixing of the price of 
fuel for neutrals. Since 30s. was fixed as the price for 
France conditions have altered, and costs have increased, 
and it is contended that the Coal Controller should be 
put in possession of all the facts, in order to be able to 
give due consideration to the interests of makers, it being 
generally understood that it is the intention of the Con- 
troller to fix prices for both coals and patent fuel for 
neutrals, 


Approximate Quotations. 


Steam coal :—Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 24s. 6d. to 25s.; ordinaries, 
23s. to 24s.; best drys, nominal; ordinary drys, 23s. to 
25s.; best bunker smalls, 15s. to 16s.; best ordinaries, 14s. 
to 15s.; cargo smalls, 12s. to 13s.; inferiors, 9s. to 12s.; best 
Monmouthshire Black Vein large, 24s. 6d. to 25s.; ordinary 
Western Valleys, 24s. 6d. to 25s.; best Eastern Valleys, 
24s. 6d. to 25s.; second Eastern Valleys, 22s. to 24s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s, 6d.; No. 3 Rhondda large, 
23s. to 24s.; smalls, 18s. to 20s.; No. 2 Rhondda large, 21s. 
to 2ls. 6d.; through, 17s. to 17s. 6d.; smalls, 12s. to 13s.; 
patent fuel, 28s. to 30s. Coke: Special foundry, 62s. 6d. 
to 65s.; good foundry, 50s. to 55s.; furnace, 45s. to 47s. 6d.; 
pitwood, ex ship, 75s. 


Newport. 

The inquiry for Monmouthshires has been rather 
limited, but the increased demands of the Admiralty, and 
of contractors, has stiffened values. Shipments have 
improved, as tonnage available has been more plentiful, 
with the result that collieries have been working regularly. 
Approximate values :—Steam coal: Best Newport Black 
Vein large, 24s. 6d. to 25s.; Western Valleys, 24s. 6d. to 
25s.; best Eastern Valleys, 24s. 6d. to 25s.; other sorts, 
22s. to 24s.; best smalls, 13s. to 14s.; seconds, 10s. to 
12s. 6d. Bituminous coals: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 28s. to 
30s.; pitwood, ex ship, 75s. 


Swansea, 





Rather improved conditions have been in 


evidence during the past week, and anthracite coals are 
steadier, with the exception of large qualities. Machine 
made descriptions have not been so plentiful, and salesmen 
have been able to quote more firmly, but steam coals are 
practically unaltered. Approximate prices :—Anthracite : 
Best malting large, 25s. 6d. to 27s.’6d.; second malting 
large, 23s. to 25s.; Big Vein large, 19s. 6d. to 21s.; Red 
Vein large, 18s. 6d. to 19s. 6d.; machine made cobbles, 33s. 
to 35s.; Paris nuts, 33s. to 35s.; French nuts, 33s. to 35s.; 
stove nuts, 32s. 6d. to 34s. 6d.; beans, 26s. 6d. to 28s.; 
machine made large peas, 20s. to 22s.; rubbly culm, 
8s. 6d. to 9s.; duff, 6s. to 6s. 6d. Steam coal : Best large, 
23s. to 24s. 6d.; seconds, 22s. to 23s.; bunkers, 18s. to 20s.; 
smalls, 8s. 6d. to lls. Bituminous coal: No. 3 Rhondda 
large, 25s. to 26s.; through and through, 18s. to 20s.; 
smalls, 16s. to 18s.; patent fuel, 28s. to 30s. 


Tin-plates, &c. 


The tone of the tin-plate market is very firm, 
consequent upon the reduced output, and makers are 
reluctant to accept orders ahead in view of the restricted 
supplies of steel bars. The labour position is also un- 
settled. Prices, which show an increasing tendency, 
are, under Class A and B certificates, about 27s. 6d. per 
box for LC., 14 x 20 « 112, sheets. Quotations: Block 
tin, £217 10s. per ton cash, £217 15s. per ton three months ; 
copper, £135 per ton cash, £134 10s. per ton three inonths. 
Lead : Spanish, £30 10s. per ton. 





CATALOGUES. 


British ‘THomMson-Hovuston Company, Limited.—Incan- 
descent electric lamp handbook No. 2. 

THe General Electric Company, Limited.—Pamphlet L 2092. 
* Electric Bells for Use on Power Circuits.” 

Tae British WEsTINGHOUSE ELECTRIC AND MANUFAC- 
ruRING Company, Limited.—Circular No. 1435/2 A. ‘Turbines. 

8. G. Leacu anv Co., Limited, Artillery-lane, London, E.C. 

List L M 5. Small air compressors, portable and stationary, 
for motor or belt drive. 

Noyes Bros. (SypNEY), Limited, have sent us # thoroughly 
interesting pamphlet entitled ‘‘ Efficient Equipment for Suc- 
cessful Industries.”” This firm, which has establishments at 
both Sydney and Melbourne, designs and installs complete 
electric tramway systems; power plants; electric drives for 
factories, mills, and mines ; lighting installations for buildings 
and towns, and industrial, mining, and manufacturing machinery, 
including complete cement-making plants; hoisting and 
conveying apparatus ; power transmitting devices ; excavating, 
dredging, and road making plants; heating, ventilating, and 
exhausting equipment ; crushing and ore-dressing machinery, 
&c. Many of the installations it has carried out are illustrated 
and described in the pamphlet. 

Epwarp Woop anv Uo., Limited, Ocean Lronworks, Man- 
chester.—We have received from this firm an illustrated cata- 
logue of steel structures. The book contairis admirable ilus- 
trations of buildings and other work carried out in different 
parts of the world. These include engineering workshops, gas- 
works and power stations, tramway sheds, theatres, warehouses, 
mills and factories, goods sheds, bridges, weaving sheds, corru 
gated steel structures, in addition to telpher tracks, tank struc- 
tures and coal bunkers. One section of the book is devoted to 
steel roof principals, sectional illustrations of standard designs 
being given. Another section is given up to steel framed 
buildings, the advantages of which are now widely recognised, and 
a third section contains tables of metrical equivalents. The book 
is produced in a handsome manner, the binding, printing, paper 
and illustrations being all of the highest class. Messrs. Wood 
inform us that they will be pleased to forward a copy to any 
engineer, architect or firm contemplating extensions. 





Tue Instirute or Meravs.—As announced under the hvad- 
ing, *‘ Fortheoming Arrangements,”’ the seventh May lecture 
is to be delivered before the Institute of Metals on ‘lhursday, 
May 3rd, by Professor W. E. Dalby, F.R.S., the title being 
‘* Researches Made Possible by the Autographic Load Extension 
Optical Indicator.” The meeting will be held in the hall of 
the Institution of Civil Engineers, and it will commence at 
8.30 p.m. We are asked to state that visitors will be heartily 
welcomed at this meeting, which is an open one, and that 
entrance tickets can be obtained from the Secretary of the 
Institute, 36, Victoria-street, Westminster, S8.W. 1. 


Roya MereoroxouicaL Societry.—The usual monthly 
meeting of this Society was held on Wednesday, the 18th inst., 
at the Society's rooms, 70, Victoria-street, Westminster. 
Mr. E. G. Bilham, F.R. Met. Soc., read a paper on ** The Diurnal 
Variation of Atmospheric Pressure at Benson, Oxon, during 
1915.” It was explained that by means of hourly measurements 
of traces from the Dines float barograph at Benson Observatory 
the mean diurnal inequalities for each calendar month of 1915, 
and for the year, had been obtained and submitted to Fourier 
analysis. With the exception of the amplitude of the twenty- 
four-hourly oscillation, the mean results for the year were in 
good agreement with the normal values for Kew and Oxford. 
A discussion of the probable errors to which the results were 
liable had lead to the conclusion that the first order term was 
the most susceptible to casual error due to non-periodic changes 
of pressure. It was, moreover, well known that that term 
was largely dependent on local meterological and geographical 
conditions, so that considerable fluctuations were to be expected. 
Comparing the Benson results for individual months with the 
normal values for Kew, it was found that relatively high values 
of the diurnal range were associated -with high values of the 
amplitude of the twenty-four-hourly oscillation. The second 
and third order amplitudes: showed similar seasonal variations 
at the two stations. A paper by Lieutenant C. D. Stewart, R.E., 
was also read, entitled, ‘‘ Atmospheric Electrical Phenomena 
during Rain.” ‘The author stated that a preliminary investi- 
gation had been made into the values of the potential gradient 
oceurring during rain. It was found that maximum values 
occurred in summer and minimum values in winter. The 
maximum fine weather values occurred in winter. The form 
of the diurnal variation of rain potential gradient was still 
uncertain, although it appeared to have only one oscillation 
in twenty-four hours as compared with the double oscillation in 
fine weather. In most cases rain depressed the potential 
gradient. Mean depressions had been compared with their 
corresponding -mean hourly rainfalls. The depression was 
found to be a function of the rate of fall of rain. At Kew the 
potential gradient was measured directly in volts per metre 
y taking the potential in volts at a height of a metre. This 
method gave the time value as obtained from the surface 
density only where the electrical charge in the air was negligible. 
This was the case in fine weather, but probably not during rain. 
The possible errors had been calculated for different potential 





gradients ; in the case of very fine rain the error might he some 
aundreds of volts per metre. 
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BRITISH PATENT SPECIFICATIONS. 


When an i tion is ¢ ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. ; 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


104,585 (6390 of 1916). March 15th, 1917.—Superneatep 
Steam Enoines, Henry Brown, Red House, Parkside, 
Wimbledon Common, Surrey. 

This invention is for a method of supplying and distributing 
steam to multiple-expansion engines, wherein superheated steam 
is delivered directly from a superheater into and added to the 
steam in the connecting trunks conveying the exhaust steam 
from one department to another of the engine. In the drawing 
A, B and C are the high, intermediate and low-pressure cylinders 
of a triple-expansion engine, supplied with steam through a pipe 
D leading to the valve chest of the high-pressure cylinder A, and 
controlled by a valve E. A pipe or receiver F conducts the 
exhaust from the cylinder A to the intermediate cylinder B, and 


N° 104, 585 
I Z 








a similar pipe or receiver G conducts the exhaust from the 
cylinder B to the low-pressure cylinder C, as is usual. A pipe H 
has a branch I controlled by a valve J. This pipe H originates 
at a source supplying superheated steam. Thus, by opening the 
valve J more or less, a regulated portion of superheated steam 
may be admitted to the pipe or receiver F ; similarly, by means 
of a pipe K and valve L, superheated steam may be admitted to 
the pipe or receiver G. The steam supplied through the valve E 
may be superheated, but in some cases this valve may control 
a supply of saturated steam. i 

trolled by a valve N, is arranged to permit admixture of super- 
heated steam with the steam entering the pipe D through the 
valve E. By a suitable adjustment of the valves N, J and L, the 
desired proportions of superheated steam from the pipe H may 
be admitted to the pipes D, F and G respectively—March 
15th, 1917. 


INTERNAL COMBUSTION ENGINES. 


100,439 (3714 of 1916). March 13th, 1916.—CARBURETTER, 
Société dite M. Gaudard et Mennesson, 190, Avenue de 
Neuilly, Neuilly Seine, France. 

This carburetter comprises a combination of a throttle valve 
for regulating the sectional area of the passage for the carbu- 
retted mixture, and a regulating medium which is independent 
of the throttle valve. This medium is adapted to regulate at 
the same time the sectional area of the passage for the supply of 
additional air, and the opening and closing of an additional 
nozzle for starting up and slowing down or running the engine 
light. The arrangement is shown in section, the chief features 
of the invention being the rotary choke tube M, with operating 
handle and air orifices, the petro! conduit H and corresponding 
hole in the flange J of the choke tube ; the screwed hollow rod G 
with hole B through which petrol is supplied to the jet E and 


N° 100,439 


Z. 


N 
Naa 
N 


Li 


Tfiwaree eer, 


| fe 
Diuamrurnpr 











YPM 
CESSSSSss 





passage H, and the filter mechanism A on top of the float 
chamber. With this construction the choke tube can be set into 
three different principal positions, that is to say :—A position 
for starting up in which the hole provided in the flange J corre- 
sponds with the conduit H and uncovers the conduit, whilst the 
admission orifices for air C are covered by the wall of the choke 
tube M; a position for running when cold, that is, after the 


closes the conduit H, the orifices C continuing to be covered by 
the wall of the choke tube; a position for running when hot, 
i.e., when the motor has not been allowed to cool, in which the 
flange J continues to cover the conduit H, whilst the orifices of 
the choke tube uncover the orifices C.—March 13th, 1917. 


100,684 (7733 of 1916). May 31st, 1916.—Execrric StartIne 
System, Bosch Magneto Company, 223, West 46th-street, 
New York, and another. 

Stated briefly the inventors claim :—‘ In a starting system, 
an internal combustion engine, having a starting gear, an electric 
starting motor, having a normally decentred axially movable 
armature, which carries a normally disengaged gear engageable 
with the engine gear upon axial movement of the armature, a 
source of current supply for the motor, and a switch and elec - 
trical connections between the source of current and the motor, 
one element of the switch being stationary, and the other element 
being movable with the armature into co-operation with the 
contacts, whereby the circuit connections effected by the switch 
are dependent upon the axial position of the motor gear relatively 
to the engine gear.”’ Inthe drawings, which are diagrammatic, 
Fig. 1 shows an arrangement in which the battery remains con 
nected to the motor as long as the operator’s switch is closed. 
Fig. 2 shows an arrangement in which the battery is automatic - 
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ally disconnected from the motor either when the current 
reaches a predetermined low value, or when the motor gear 
initially fails to engage the engine gear. In order to start the 
engine, in the arrangement shown in Fig. 3, the operator turns 
the switch A through its full movement, whereupon the winding 
B is excited from the battery for a sufficient time to close the 
contacts C, and to allow the armature to engage the gears D and 
E. If for any reason the gears should not become engaged, the 
contacts C will be separated immediately, and the switch A will 
again be operated. In the normal operation, the gears D and E 





In the latter case a pipe M, con- , . . L 
' contacts C in engagement, thereby disconnecting the battery 


engage readily, and as soon as the motor has brought the engine to 
a predetermined speed, the winding F is sufficiently excited by 
the current then flowing through the armature to hold the 


from the motor, and permitting the armature completely to 


! disengage the gears D and E, and to come to rest.— March 


15th, 1917. 


102,378 (16,603 of 1916). November 20th, 1916.—MuLrTIPLEe 
CYLINDER Enarnes, Lancia and Co., Turin, Italy. 

In existing constructions of V-shaped engines, in which the 
pistons of the two cylinders of a pair are connected to a single 
crank pin, or to coaxial crank pins of the crank shaft, the angle 
formed by the axes of the cylinders must be in a certain relation 
to the number of pairs of cylinders, in order that the explosions 
shall follow each other, in the two series of cylinders, at 
regular intervals. On the other hand, it is known that it is 
desirable to reduce the angle separating the axes of the cylinders 
of each pair, either for the purpose of reducing the volume and 
the weight of the engine, or for rendering less perceptible the 
vibrations due to the moving parts, by bringing their line of 
action nearer to the vertical. The object is attained, according 
to this invention, whilst retaining the ordinary arrangement of 
the parts of the engine, and without sacrificing regularity in the 


*  N°102,378 





succession of the driving thrusts, and without limiting the 
number of cylinders of the engine, by connecting the connecting- 
rods of the pistons of each pair to the crank shaft at points 


them, #.e., an angle which multiplied by the number of the 

cylinders gives 360 deg., or a multiple of 360 deg. Fig. 1 shows, 

diagrammatically, an engine in accordance with the usual 
arrangement, in which the cylinders form an angle of 90 deg., 
and the connecting-rods A and B of the pistons, travelling in the 

cylinders C and D, are connected to coaxial crank pins. Fig. 2 

is a similar view of an engine according to the invention ; and 

Figs. 3 and 4 show the crank shaft in elevation and plan.— 

March 15th, 1917. 

104,553 (3795 of 1916). March 14th, 1916.—MaGnetos, Emile 
Jean Jules Salmson, 9, Avenue des Moulineaux, Billancourt 
(Seine), France. 

This is an improved contact device for the electrical connec- 

tion of magnetos, wherein the rigid conductor A, forming the 

connections of the secondary, is mounted in the axial member of 
insulating material in such a manner that it can slide longitu- 
dinally under the action of a spring B, and, owing to the elastic 
pressure, is in contact with the secondary winding of the arma- 
ture, and with the spring, which is connected to the high tension 
terminal C. As shown, D indicates a part consisting of moulded 
ebonite, which carries the connections for the primary and 
secondary. It comprises a cylinder E having an elongated 
extension F. This part is supported for almost the whole of its 
length by the side piece of the armature frame G, to which it is 
fixed by means of screws H. The end of the winding common 
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to the primary and secondary passes out of the armature in the 

form of a flexible wire which is insulated and connected to a 

terminal J. D has a groove for containing a sheet of foil or 

other conducting substance K that is insulated from the sur- 
rounding metal part by a tongue of insulating material L. This 
sheet of foil connects the common terminal J of the windings to 
the collector ring M mounted on the ebonite part. On this ring 

M contact is made with the primary by means of the rubbing 

contact piece N ending in the low-tension terminal O. Contact 

with the secondary is made by a rigid wire A which extends 
through the mass of ebonite in a hole pierced parallel to the axis 
of the mass at an approximately equal distance from the bottom 
of the groove, and the diametrically opposite portion of the stem 

This wire is insulated from the ebonite by means of cloth 
rolled around it, or a tube of suitable highly insulating material. 

— March 14th, 1917. 

104,602 (8499 of 1916). June 16th, 1916.—ELectric SrartiIne 
Gear, Frederick Henry Royce, Nightingale-road, Osmaston - 
road, Derby, and others. 

This is a modification of a previous invention—No. 4054 of 
1915—-whereby the system of starting is simplified. In the 
diagram A is the storage battery, B the electromotor connected 
by the chain C to the sprocket wheel D axially mounted in 
relation to the shaft E which is connected to the engine crank 
shaft. F is a clutch constructed so that the motion of the sprocket 
wheel is transmitted to the shaft E in one direction only, and 
when that shaft overruns the sprocket wheel by the engine 
starting to run on its own power the teeth of the clutch disengage . 
K is the electro-magnet of the main switch. The operation of 
the mechanism is as follows :—On closing the hand-operated 
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switch L both the magnet H and the magnet K are energised, 
the armature G is operated and this, through the rod M and 
spring, draws the part F of the clutch to engage with the part N, 
and the armature O of the main switch will close and thus start 
the motor, the current passing through the contacts ST. When 
the engine has started the shaft E overruns the sprocket 
wheel D which causes the two parts F and N of the clutch to 
become disengaged. The hand-operated switch will now be 
released, thus de-magnetising the magnets H and K, whereupon 
the spring—overcoming the spring of the toggle arm—and the 
toggle arm will cause the armature G to assume the open position 
and the spring P will operate to open the main switch, thus 
stopping the motor.— March 15th, 1917. 


MEASURING AND TESTING INSTRUMENTS. 


102,937 (16,157 of 1916). November 10th, 1916.—Etxcrric 
Suprpty Merers, British Westinghouse Electric and 
Manufacturing Company, Limited, Norfolk-street, Strand, 
London, and another. ; , 

This invention relates to electric meters, and has for its object 
to construct an improved device which can be applied to an 
ordinary meter of the motor type for the purpose of rendering it 
suitable for use on systems where a meter is required to register 
only at those times when the power used exceeds a pre- 
determined limit. A retarding torque is applied to the meter 
spindle by means of a weight P which is capable of adjustment 
along a pivoted arm L, the moment of the weight about the 
pivot O determining the torque above which the meter begins 





separated by such an angle that when it is added to the angle 





separating the axes of the cylinders, it completes the total angle 


motor has cooled by prolonged: stoppage, in which the flange J | which the axes of the cylinders should theoretically form bet ween 


; to register. The torque of the meter is proportional to the power 
used in the consumption circuit, and when this torque exceeds 








































































368 


THE ENGINEER 









Aprit 20, 1917 














the retarding torque imposed by the weight, the meter will 
commence to rotate under the differential action of the two 
torques. The meter, therefore, registers the energy consumed 
only at those times when the power used exceeds the predeter- 
mined limit. The invention is illustrated in the drawings, in 
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which Fig. 1 is a portion of a meter mechanism, having applied 
to it a device constructed according to the present invention. 
Fig. 2 shows a part of Fig. 1 drawn to an enlarged scale, and 
Fig. 3 is a section on the line X Y of Fig. 2.— March 15th, 1917. 


ORDNANCE AND ARMOUR. 


104,545 (3532 of 1916). March 9th, 1916.—INcENDIARY 
Buttets, George Thomas Revill, Brightholme, Mostyn- 
avenue, Llandudno. 

This invention is for a range-finding bullet or shell of the type 
which are provided with ignition devices to produce a firetrail 
during flight. Fig. 1 is a sectional elevation of such a bullet, 
Fig. 2 being a similar view of a bullet fitted with an incandescent 
burner. A is the incendiary bullet or shell attached to a high 
explosive cartridge B. At its nose the bullet A carries a 
percussion fuse and a charge of high explosive. At its rear end 
it is formed with a conical neck W which points rearwardly and 
forms a jet for the outlet of the petrol or gunpowder with which 
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the compartment X is filled. When filled with gunpowder this 
compartment X extends from the neck W to the rear of the 
explosive charge in the nose of the bullet, but when it is to 
contain petrol it is divided by the wall D and a second compart- 
ment F is thereby formed, which is filled with compressed air. 
The dividing wall D is perforated at E to form an air inlet to the 
chamber F, and an inlet G—fitted with a suitable closure—for 
air and petrol is formed in the wall of the projectile. As a 
lighting device the inventor uses a flint and a steel wheel wound 
up by a spring and revolved in a manner to emit intermittent 
sparks.— March 9th, 1917. 


MISCELLANEOUS. 


104,519 (1719 of 1916). February 4th, 1916.—PropucTIon oF 
Motive Power, Vickers Limited, and another, Vickers 
House, Broadway, Westminster. 

This invention relates to the production of motive power by 
employing the combustion of a material which contains sufficient 
of an oxygen carrying ingiedient to support the combustion, 
thus enabling a large quantity of gas under pressure to be 
evolved. Partial combustion of the original material is 
provided or, so that the gases produced are themselves com- 
bustible and are employed for a preliminary development of 
power by utilising their pressure in motive power apparatus and 
then for a further development of power by the addition of air 
or oxygen and the ignition of the resultant mixture. The 
second stage of the process may be itself subdivided into 
successive stages by adding insufficient oxygen for complete 
combustion of the gases, but enough to develop part of the 
available power, which is then utilised, and the remainder 
developed and utilised by further addition or additions of 
oxygen to the gases. The composition is prepared in solid 
form, and may consist of carbonaceous and other combustible 
materials with a nitrate or other oxygen-carrying salt in 
quantities too small to render the mixture explosive, but 
sufficient to ensure continuous combustion after ignition of the 
composition. A suitable composition consists of 41 parts 
by weight of potassium nitrate, 41 parts of charcoal and 18 parts 
ot sulphur, together with sufficient moisture to make the 
composition plastic. With this material it has been found 
experimentally that the gases resulting from the original partial 
combustion contain large proportions of carbon monoxide, 
methane and hydrogen, together with sulphuretted hydrogen, 
carbon dioxide and nitrogen, the gases forming with added air 
or oxygen an explosive mixture. By the removal of the useless 


104,636 (12,188 of 1916). August’ 29th, 1916.—Srimzs ror 
Coat TaR AND MINERAL O1ts, Harold Moore and Charles 
Day, of Mirrlees, Bickerton and Day, Limited, Hazel-grove, 
Stockport. 

In this plant for the distillation of coal tar and mineral oils, 

a series of two or more stills is so arranged that the vapours of the 

distillate from the still are conducted by a coil through the body 

of the tar in the adjacent still. The arrangement is shown in 

Figs. Land 2. A, B and C are the stills. and the tar enters A by 

the pipe K. It passes through the three stills and leaves by 

the pipe D. In passing through the stills the tar is subjected 
to increasing temperatures, with the result that portions of 
varying boiling points are distilled from each still. The boiling 
point of the distillate from still A is lower than the boiling point 
of the distillate from still B, and the products of the highest 
boiling point are distilled from the still C; the distillates are 
cooled in condensers O, P and M and then collected in receivers 
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V. W and X respectively. The vapours of the distillate from 
the still C are passed by means of pipe Q and a coil or tube L 
through the body of the still B, whereby a portion of the heat 
is extracted from these vapours, and goes to heat the tar. ‘The 
distillate from the still C, after passing through the coil L in 
still B, is further condensed by means of a water-cooled con- 
denser M and then collected in the receiver X. The vapours 
generated in the still C are passed through a pipe R and a tube 
or coil N in the still A,whereby a portion of the heat is transferred 
to the tar, and from thence the vapours along with any con 
densate pass through the condenser P and are collected in 


receiver W. The vapours distilled from the still A may be 
condensed by the incoming tar or by a water-cooled condenser © 
or by both. They are collected in the receiver V..—March 15th, 
1917. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars wpon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On one of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 19,369/11.—Actuating valves; signals. For producing 
intermittent flashes of light, such as are used for signalling at 
sea, advertising, &c., two similar apparatus, of a known kind, 
are connected in series through a pipe, the pressure of the gas 
being utilised so that the quantity of gas flowing from the one 
apparatus serves periodically to feed and control the other, 
which in turn supplies the burner. Pintsch Akt.-Ges., J., 
Berlin. Dated January 16th, 1911. 

No. 19,370/11.—Actuating valves. In a device for producing 
intermittent flashes of light, the gas passes through a duct into 
a diaphragm chamber, the diaphragm being connected to a 
flat spring supported at both ends. The diaphragm is depressed 
by the gas pressure, the spring passing from a single curve to a 
double curve, and then again to a single curve, but to the 
opposite side. Pintsch Akt.-Ges., J., Berlin. Dated March 
10th, 1911. 

No. 19,460/11.—Hoppers. Reticulated closures are provided 
for hopper outlets. The closure comprises a series of chains 
connected by cross-links and secured to one edge of the hopper. 
The network is held beneath the mouth of the hopper by weighted 
cords attached to the two lower edges of the net, and passing 
through guide tubes. The closure is opened to any desired 
shape or extent by pulling on one or more of a series of cords. 
Zublin, E., Germany. 

No. 19,473/11.—Welding rails. In an apparatus for butt- 
welding rails, in which the heads of the rails are clamped in 
saddles, which are drawn together by nuts, aligning guides being 
placed between the saddles and the rails, each guide has a pair 
of spaced railway engaging projections, one of which is adjust- 
able so as to adapt the apparatus for curved as well as straight 
rails. Goldschmidt, T. (Firm of), Germany. Dated September 
28th, 1910. 

No. 19,567/11.—Internal combustion engines; valve gear. 
In a revolving radial-cylinder engine, inlet valves in the pistons 
are worked from cams on a sleeve rotatable on the fixed crank- 
pin. The cam sleeve is worked by gearing from a shaft, which 
passes through one end of the hollow fixed crank shaft, and 
rotates with the engine casing. Kieling, W., Germany. 





gases, and especially the carbon dioxide, a much more powerful 
explosive mixture can be obtained.—A.urch 5th, 1917. 








zine dust, the reduction charge is preheated to a temperature 
not above 600 deg. Cent., thereby not attaining the reduction 
temperature. According to the provisional specification, the 
ore and reducing agent may be heated separately to temperatures 
exceeding 600 deg. Cent. Reitzheim, A., Prussia. 

No. 19,640/11.—Steel. Steel and a slag rich in soluble phos- 
phates are obtained in an open-hearth or electric furnace by 
treating the metal with ore and lime until the slag formed has 
attained the desired percentage in soluble phosphates, removing 
this finished slag by blowing with air or gas, or a mixture of 
air and gas, forming a finishing slag by further additions, and 
finishing, and then removing the metal while the finishing slag 
is retained in the furnace for the treatment of a subsequent 
charge. ‘The process is carried out in a tilting furnace. Deutsch- 
Luxemburgische Bergwerks-und Hutten Akt.-Ges., and Vogler, 
A., Germany. 

No. 19,765/11.—Ordnance ; field carriages ; recoil apparatus. 
Relates to devices for automatically changing the elevation of a 
gun from the firing to the loading elevation during the recoil. 
According to the invention, liquid is forced, during recoil, 
from cylinders separate from the recoil brake cylinders, and 
arranged one on each side of the gun, unto cylinders carried by 
the slide, and acts upon pistons connected to arms on the 
elevating gear segments. The breech end of the gun is thereby 
raised, and may be retained in the raised position by cocks, 
which are automatically actuated to close the communication 
between the cylinders at the end of the recoil. Rheinische 
Metallwaaren und Maschinenfabrik, Germany. Dated April 
6th, 1911. 














FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters : Balderton-street, Oxford-street, W. 


oO . 
For the Week by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander A. Gerard. 

Next for Duty.—Platoon Commander R, de P. Birkett. 
Monday, April 23rd.—Technical for Platoon No. 9 at Regency- 
Signalling 


street. Squad and Platoon Drill, Platoon No. 10. 
Class. Recruits’ Drill, 6.30 to 8. 
Wednesday, April 25th.—Instructional Class, 6.15. Platoon 


Drill, Platoon No. 2. 

Thursday, April 26th.—Platoon Drill, Platoon Nos. 5 and 6. 
Ambulance Class by M.O., 6.30. Signalling Class. 

Friday, April 27th.—Technical for Platoon No. 10, Regency- 
street. Squad and Platoon Drill, No. 9. Recruits’ Drill, 6.30 
to 8.30. 

Saturday, April 28th.—N.C.O.’s Class, 2.45, 
Bentley and the Instructor of Musketry. 

Sunday, April 29th.—Special work at Bombing School. 
Parade Clapham Common Station (City and S.L. Railway), Tube, 
9.45 a.m. Uniform, haversacks, water bottles. Mid-day 


under Capt. 





rations to be carried. As this work is very important, the 
Commandant would like to see much larger parades. 
Musketry.—For all Companies see Notice at Headquarters. 
Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. 
By order, 
Macirop YEARSLEY, 


April 21st, 1917. Captain and Adjutant. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Royat InstiruTion oF GREAT Briratn.—Albemarle-street, 
Piccadilly, W. ‘‘ The Future of Wheat Growing in England,” 
by Professor R. H. Biffin, M.A. 5.30 p.m. 

Tue InstrruTion or MecuanicaL Enorneers.—The Hall 
of the Institution of Civil Engineers. General meeting. Presi- 
dential Address by Mr. Michael Longridge. 6 p.m. 

Town Piannino Institute. —12, Great George-street, West- 
minster. Paper, ‘‘ Road Construction and Improvements by 
Means of Town-planning Schemes,’ by Mr. W. Rees Jeffreys. 
6 p.m. 


MONDAY, APRIL 23rp. 


THe Junior INSTITUTION OF ENGINEERS.-—At the Institution 
Offices, 39, Victoria-street, Westminster. The annual ‘‘ Hono- 
rary Member’s Lecture,” entitled ‘‘ Some Applications of Radio 
Activity,” by Professor H. 'T. Davidge. 7.30 p.m. 


WEDNESDAY, APRIL 25ru. 
LiveRPOOL ENGINEERING Society.—Royal 
Colquit-street. Annual General Meeting. 8 p.m. 
Roya Socrery or Arts. —John-street, Adelphi, 


Institution, 


London, 


W.C. Paper on ‘‘ Flour and Bread. By Sir Francis Fox. 
4.30 p.m. 
THURSDAY, APRIL 26rx. 
InstiruTion oF Exectrrica ENGINEERS.—Institution of 


Civil Engineers, Great George-street, Westminster, 8.W.1. 
“High Tension Overhead Transmission Lines,” by Mr. G. W. 
Twiss. 6 p.m. 

FRIDAY, APRIL 27rx. 

Roya InstirvuTIoN oF GREAT Briratn.—Albemarle-street. 
Piceadilly, W. Paper, ‘‘ The Organs of Hearing in Relation to 
War,” by Mr. J. Dundas Grant. 5.30 p,m. 

Tae Norta-East Coast INsTITUTION OF ENGINEERS AND 
SurpsurtpERs.—Lecture Theatre of the Literary and Philoso- 
phical Society, Newcastle-on-Tyne. Paper, “ A Method of 
Finding the Indicated Horse-power for Steamships,”’ by Mr. E. 
W. de Rusett. 7.30 p.m. 


THURSDAY, MAY 3rp. 

InstiruTte or Metats.—Hall of the Institution of Civil 
Engineers, Great George-street, Westminster. Lecture, ie Re- 
searches Made Possible by the Autographic Load Extension 
Optical Indicator,” by Professor W. E. Dalby, F.R.S. 8.30 p.m. 


THURSDAY, MAY 10ra. 


AssocIATION OF RarLway ComPANtres’ SIGNAL SUPERINTEN- 
DENTS AND SriaNat ENGINeERS.—Railway Clearing House, 
London. Fifty-fourth Conference. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ws. Jounson AND Sons (LEEDS), Limited, of Castleton 
Foundry, Armley, Leeds, inform us that they have opened a 
new department at their works for dealing specially with 
machinery and plant required in connection with spelter manu- 
facture. 

We are informed that during a recent run of a Monometer 
oil-fired 800 Ib. capacity tilting furnace by one of the largest 
metal melters in Birmingham, the recorded consumption of 
fuel oil per 100 Ib. of brass melted was 1 gallon, and for a similar 





No, 19,587/11.—Zire. In order to prevent the formation of 





quantity of copper 1} gallons. 
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MANLOVE, ALLIOTT AND CO., LIMITED, NOTTINGHAM, ENGINEERS 
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REVOLVING CAGE TYPE OIL PRESS 


A. F. CRAIG AND CO,, LIMITED, PAISLEY, ENGINEERS 
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LONDON: FRIDAY EVENING, APRIL 27, 1917. 


BY INLAND POST 
TENPENCE 


| Prick EigHtTrence 








IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 
Invites 


[he Public Trustee 
‘ TENDERS ! forthe PURCHASE of the whole or an 
yart of 119,660 shares of £5 each, fully pas. in SIEMEN 
huOTHERS and COMPANY, Limited, vested in him as 
Custodian an Order made by the d of Trade in 
parsuance of Section 4 of the rading = the Enemy 
A weer Act, 1916, and dated 9th August, 1 

ae issued capital of the company consists ao 120,000 shares 
of (each fully paid. 

The purchasers, who must be British born subjects, will be 
re uired to make a sworn declaration as to nationality and 
fr dom from foreign control, on a form to be obtained from 
th: offices of the Pu lic Trustee. 

uired to satisfy the Public 


rhe hasers will also be re 
Trustee as to their financial and hnical ability to carry on 
the business of the Sctlon Ss as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A report upon the company’ 's operations and affairs has been 


prepared by the compen in conjunction with the company’s 
auditors (Messrs Apert Vaterhouse and Co.) and with ag 
Turquand, You and Co, Copies of this report be 
obtained, subject as hereinafter meutioned. "tapether nwith 


copies of “appl caki 's accounts up to the 3ist December, 1915, 
on ae 3 to the ee ya Trustee, Kingsway, W.C. 
to satisfy the Public Trustee 
as ros yny matter whieh he “may think fit to investigate before 
copies of such aoe or accounts will be suppl ied. 
pie of a tenderers who desire to inspect the 
the company should apply to the Public 
authority to do so. 
Tenders must be delivered, sealed, to tes Public Trustee 
Kingsway, W.C., on or before Thursday, he 14th June, 1917 
(NOT A RIL 2xp, AS PREVIOUSLY ADVERTISED), at 
2 — neon, and marked on the envelope “ Tender, Siemens 


y "The. ‘Public Trustee does not bind himself to accept any 
Ton ier, and reserves to himself all rights in connection there- 





reparty of 
for an 


ith. 
“'Yorms of Tender can be obtained from the se Trustee. 


Wanted. a Well-educated Man, 


4 to 45, to act as GENERAL ASSISTANT to the 
Managing Director of a large Coal, Iron, and Steel Company, 
employ io man) mousaaee of workpeople, in thiscountry. It 
is essential tha’ plicants, who should have had preferably 
an engineering tral ning: should have spent their ‘who! Sig's 
ane in a nee nA ne rahe r = ‘- an — 
excellent prospects, for the man. Applications 
treated in the strictest confidence, and — ed after the 
euccesstil gman is appointed.—Address, 160, ; ae ae 

A 


neer” Office. 
\ anted by Sheftield Firm, 


ENGINEER vy, MANAGER, thoroughly conver- 
sant with overhauling second-hand machinery, for firm of 
Machinery ea asa Ex wo Sate Sa references, and salary 
required,—Address, e Engineer” Office. 254 A 


Wanted ( (for Yorkshire), Two 


MEN, used to operation and maintenance Gas Pro- 
ducers and Gas Shell Furnaces ee W ri 's). No one 
now employed on Government work will be pee —App! ply 
nearest moe pa Exchange, mentioning wr The =a neer 


and number P. 
W orks Manager, to Control 
Foundry and Machin op or progressive Enginoerin, 


Works in Yorksbire. Applicant must be capable «nd a goo 
organiser. Six o'clock man preferred. Permanency to suitable 
man.—>tate , experience, and Te 175, ** The 
Engineer” ce, Applications will treated in strictest 
confidence. 175 a 


Works Manager Wanted Imme- 


DIATELY for controlled works, presently chiefly 

















occupied on Brasswork for Munitions, but whose normal 


Wanted for War Work, Experi- 


ENCED gg et anal with thorough ite 
of Electrical Work. Sta’ experience and wages.—Apply in 
aia to COMMAN DING OFFICER, Hawkcraig, eats 


Wanted Immediately, for Urgent 


Government work, first-class DRAUGHTSMEN 
accustomed to Steel Buildings, Bridges, and heavy Construc- 
tional work. No person already employed on Government 
work will be engaged.—. ply to nearest Employment Ex- 
change, mentioning ** The Engineer” and number 128. 1284 


gi ee (First-class) 
WANTED in Manchester district for Internal Combus- 
pene Engines. we given to one with marine engine 

rience who — boon invalided from Navy or Army or is 








ot erwise ineligible. State age, experience, salary required, 
and when at wieety. No person employed on Government 
work will be engaged.—App ly nearest mpeg ment Exchange, 
mentioning “ The Engineer ” and number 240. 240 a 





[raze ghtsman, Mechanical, Re- 


QUIKED, used to ‘denigning and laying ak colliery 
plant Apey by nog stating age, experience and salary re- 
quired. RBER, WALKER and CO., Eastwood Colltertes, 
near Nottingham. lla 


raughtsman Required, Accus- 
TOMED to the aesign and coustruction of metal melting 
furnaces, hardening and annealing furnaces, gas and oil fired. 
No person already employed upon Government work will be 
engaged.—Applicants must apply. to their nearest Employment 
Exchange, mentioning ‘‘ The Engineer” and number 261. 2614 


[raug: ghtsmen.—Several Mecha- 


NICAL DRAUGHTSMEN for Turbine Design and 














Dated this 8th da of Foteuarl, 191 trade is the manufacture of Vertical Cast Iron Pipes. Must 

‘ ar . STEWART, be first-class engineer and good organiser of labour (chiefly | 2¢tail WANTED by a controlled firm in the Midlands. 
Public Trustee, semi-skilled). Six o’clock man. State age, experience, salary Liberal salaries and bonuses to suitable men. No man on 
780 Custodian for England and Wales. required.—“‘ BRASS,” William Porteous and Co., Advertising | Government work ‘need apply. pg apf stating salary aud 
= Agents, Glasgow. P508 a when a commen our nearest Emp loyment. 
: Exchange, mentioning “The Fae be ok and No. A3i 194 a 

i . . = 
T he Pr oprietor of Letters Patent Works Manag. er Ww anted in Rea quired, Draughtsman “for 

m i. anchester district. peciality, electrical cranes an peri 
AUTOMAT He Uh ee CUTTING Lifttny ern. Previous experience in this particular line iagnantag or Engineering Work, aT Cats 4 ern 
= -m | nol solutely necessary, providing the applicant isup to date 2 
DESIRES to DISPOSE of the PATENT or to GRANT | jn the management of men-and machines E: Firm is controlled a fate sed name oe roe rman Pegg — 
LICENCES to interested parties on reasonable terms with a already employed on Guverument work can engag 

and engaged on Class A work, carrying highest priority. Per- | Please write, stating age, eapentanse, and salary required, to 


view to the adequate working of the Patent in this country. 
Inquiries to be addressed to 
CRUIKSHANK and FAIRW EATHE R, Limiied, 


65-66, Chancery-lane, W 





[he Proprietor of Letters Patent} + 
No. 9332/14, relating to 
“ELEVATING TRUCKS,” 
D Beg to DISPOSE of the PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
w ih . view to the adequate working of the Patent in this 
“Tnepiticies to be addressed t 
( ‘RU IKSHANK and FAIRWEATHER, Linnie, 


65-66, Chancery-lane, W.C 


Proprietor of Letters Patent 


§,716/13, relating to 
“MACHINES FoR tome ‘G DRINKING 


DESIRES to DISPOSE a the PATENT or to GRANT 

LICENCES to interested parties on reasonable terms with a 

view to the adequate working of the Patent in this country. 
Inquiries to 


addressed to 
CRUIKSHANK and FAIRWEATRER, Limited, 


65-66, Chancery-lane, W.C. 


he Proprietorsof Letters Patent 
12,064/13, relating to 
“ ROTARY currEns FOR CUI TING PAPER AND 
LIKE SHEET MATERIALS,” 
DESIRE to DISPOSE of the PATIENT or to GRANT 
LICENCES to interested parties on reasonable terms with a 
view to the anes worki ed of the Patent in this country. 
Inquiries to be addres: 
CRUIKSHANK and F "AIRW EATHER, Limited, 
65-66, Chancery-lane, W.C. 2. 


‘[Ihe Proprietor of Letters Patent 
‘0 9087/1906, relatin 
« PA APER BAG MacHiN NES,” 
ES to DISPOSE of the gga -t or to GRANT 
LICENCES to interested parties on reasonable terms 
come view to the adequate working of the Patent in this 
Inquiries to beaddressed to 
CRUIKSHAN K and FAIRWEATHER, Lienited, 
65-66, Chancery-lane, W.C. 2. 





Mihe 











Bee PATENTS AND DESIGNS ACTS, 
METAL-CASED CONCRETE PILE CORES. 


bg Prop rietors of British Letters 


my ts nage of 1904 are pre to LICENSE 

to work under it or to SELL the 

PATENT 4 tr a agtog a temporary core ‘™ hollow piles, 
which can be salnapea and withdrawn, to be replaced by a 


perinanent filling. 
Address : BOULT, WADE CED ‘TENNANT, 
ill and 112, Hatton on-garden, 


238 London, £.C 





(‘ozporation of Paisle .—Elec- 
TRICITY DEPARTME 
have for DISPOSA. one HORIZONTAL CROSS-COM- 
POUND DUSEATOURRERT STEA ENERATOR, of 
K.W. tity, pressure 550 to 600 bol 8 a “5 revs. per 

minute ; didmentay’ cylinders—H. P. 24 LP 4 

This p! 6 plant i is suitable for a working was ean of 150 Ib. 
to 175 Ib. per square inch. 

The set may be seen by appointment, and all communica- 
tions regarding same sei. be addressed to the undersigned. 


Engineer and Manager. 


Blackhall-street, 
Paisley. 245 





[Tenders are Invited for Four 

BOCK and WILCOX WATER-TUBE BO'LERS, 
with Automatic Chain-grate Stokers. Worki ressure 210 1b. 
In ——- condition. Each evaporates 15, C00 To: per hour. 


en working daily, Mondays to Fridays, 10 a.m. to 

12 mabe aod. 2p.m. to 4 p.m. +i at the Stuart-street Electricity 
Works, ford, Maaches 

Tenders romeees “to the CHAIRMAN of the 


add 
ELECTRICITY COMMITTEE, Town Hall, Machester, ana 
be delivered not later than 10 o'clock a.m. on Friday, the 
llth May proximo, 229 


Leicester and | Rutland Mental 


The Committee of Vi : 
CATIONS for e SECON ators pS re prepared to receive APPLI 





He should be a g fitter, wie a knowledge of electrical 
peat a will be required to assist in working the Asylum 


plant. 
wana wages 30s. per week, with 2s. per week adaitional as 
Candidates must be ineligible for war service 
Abecations, stating age and qualifications, with testi- 
monials, to be delivered to the. MEDICAL SUPERIN- 
TEND! , The Mental Hospital, Narborough, noar 
Leicester, on or before Wednesday, May 9th, 1917. 249 


210, ae The Engineer ” Office. 





manent and ye position for a man showing good 
resuits. State fullest particulars in strictest 
Address, 255, *‘ The Engineer ” Uffice. 35 


A Pplications Invited for the 


position of WORKS MANAGER for works. manufac- 
turing electric motors. Applicants should be capable of laying 
out and equipping a modern ——e Appointment will be 
made at the re of the War or earlier, if suitable pte Hes 





is available. pplicants should state age, + rience, salary 
expected a ¥ en disengaged.—Address, 141, “‘ The cagi- 
neer” Office. léla 





A rehitect’s Assistant Wanted 


(artistic Draughtsman and some knowledge of Quantities) 
for controlled firm. Ineligible or Class C. Write fully, stating 
salary required. No person already employed upon “Govern- 
ment worg will be engaged.—Applicants must apply to their 
nearest roy ment Exchange, mentioning ‘‘ The Engineer ” 
and number 2! 241 a 


A ssam Tea Garden.—Engineer 
4 ASSISTANT REQUIRED. Age 21 to 24 ischarged 
from Army. State full ee, age, education, anaes 
training, ana cause of discharge.—Write, Box T. G., Davies 
and Co., Finch-lane, E.C. 3. "254 a 


.ssistant Engineer Wanted for 
Works in East Anglia. Must be capable of runniag 
Water-tube Boilers, Steam Srurbines, and Repairs and Main- 
tenance of Machinery. A ve of H.T. alternating 
current preferable. « good opening for a capable young man. 
—Apply, stating age, experience, and salary expected, to your 
nearest Employment Exchange, quoting ‘‘ The nngineer ” and 
0. A3167,- No person alre y on Government work will be 
engaged. 265 a 


(Shemical Engineer (Manager) 

WANTED by — ied a 2 — in Lancashire. 
Termanency.—Sta salary. and organising 
ability, to Box “ BSS, ~ ice and N ightingale, 1 Liverpeak 239 


(Cold. Sg Ys —Wanted Imme- 
DIATELY, a ble MAN, ineligible for Army, 
Paeepebe  Demte nock Ammona Air Circulation lant. 
Sta JOHN WRAGG — 
iid, Sheffield. 


(Jonsulti ng Engineer Requires.an 
ASSISTAN with a knowledge of structural work, 
mining and cemeut-makii machinery. —Write fully, stating 
qualifications, to 108, “‘ The Engineer” Office. 108 a 


Ezgineer- -Klectrician Required 
for small private emg ty country. house. House 
and garden provided._Wnite, with copy references, stating 
nny required, to ESTATE OFFICE, St. Clere, Kemsing, 


Lag ge Midland Firm will Re- 


QUIRE, at termination of War, SERVICkS of expert 
Destey NER of HEAVY VIL MOTORS for Small Marine 
Engine Sets.—Particulars of experience and sa.ary required 
be sent to 37, ** The Engineer” Uffice. 37a 


Rea equired, Young Engineer 
training for Buying Department, Merchant House. 
Must have knowledge iron, steel, aud metal markets.— 
Address, stating a wa ee salary required, &c., 235, 
* The =the Engineer O 235 a 
































W Wand, a Resourceful Draughts- 


MAN, experlexiced in modern Colliery Plant and accus- 
tomed to general superintending THOMAS JOHNSUN, 
Prescott-street,- Wigan. 257 a 


W anted, by Railway Company 
in London, DRAUGHTSMAN (ineligible), with expe- 

rience of Railway Klectric Signalling.—Address, 230, ‘The 

Engineer” Office. 230 a 


Wanted, Draughtsman, Prefer- 


ABLY with knowleage of Oil Engines. No person 
already employed on Government work will be engaged — 
Apply your nearest “7 ramet Exchange, quoting ** The 
Engineer” and No. A3146. 192 a 


anted fur Aeroplane Works 


r London, one SENIOR and one JUNIOR JIG 
and TOOL 1 DRAUGHTSMAN, with some exporience of Press 
Tools. No one at present employed on ——_ work or 
resident more than 10 miles away will ged.—Reply, 
stating experience, wages required, &., to oF ae 
neer 














anted Immediately for’ Con- 
TROLLED. Establishment, DRAUGHTSMAN 

CLERK of Wonks, for extension of blast furnaces in the 
Midlands. Aa must have had first-class experience in 
the building of furnace casings, hoists, mains, &c. State when 





could be at acy and sal expected.—Address, 162, ** Thi 
Engineer” Office. " — 162 4 F 





Required for Important Gosen-tl 

MENT work, JUNIOR J1G and TOOL DRAUGHTS- 
MEN, accustomed to designing aig and Tools for the rapid 
production of Automobile Parts. No — already employed 
on Government work will: be engaged. .—Apply your nearest 
Seer oem _Exchange, quoting he _ Engineer” =. ref. 

0. A 





o or Three Capable Draughts- |‘ 


WwW 

T MEN WANTED immediately, by a well-known firm in 
the Midlands, for urgent Government work. Expe.ience in 
vertical internal combustion engines for marine work (both of 
the Diesel anu two-stroke type) is essential.—Address, 251, 
“The Engineer” ¢ Bla 


\ anted, Foreman, Over Fifty 
Machines and lathes, large ee medium. Capable of 
getting maximum output. State age, previous and present 
employers, and wages. No person on Government: work will 
be engaged.—Apply to nearest Empioyment Exchange, men- 
tioning ** The Engineer” and number 191. la 
fing gineer Foreman hequired for 
Public Institution. Must have thorough technical 
wea of boilers, hot-water apparatus, lignting, &c.— 


Wri stati mee, age, aud salary requ to 
MINSTIT: TON, oer of Street's, 30, Cornhill, E.C. 3. 260 4 


[foreman Requued. Must have 
Pile-driving experience. —Address, stating salary required, 
P510, “*‘Lhe Engineer ” Uffice. Poi0 


foreman Wanted, Experienced, 
totake ENTIRE CHARGE "or WURhbS, including tool- 
room. Must be well upin good class tool making aud repe- 
tition work of precision charac.er. (Controlled firm, London, 
8 E., district).— Write, stating fully, particulars of previous-ex- 
“The Engineer” Office. 














perience, age and sala y askeu, to 269, 





Men e on Government work or residing more than ten 

miles away sheuld not apply. 269 a 

A Situation is Vacant for «a 
PLAN-KEEPER in an _ Engineer’s Office in 


London 

A hnowiedge of Indexing is desirable. 

Preference given to a discharged soldier. 

Write-in own handwriting to X. Y., c. 0. Nene pas 
Co., St. ‘lL homas-street, Southwark, ‘a E.1 


W orkmen Wanted. v aedaak 


MEN, TWO WANTED, for ingot metals, West London 
Disric. —Apply, Great Western Railway Depot, Park D+ 


Rea quired, at the Poor Law 

INSTITUTION, “Ladywell-road, Lewisham, S.E. (now 
uscu as a Military Hospital), SiUKnR- DRiVt&R. Salary and 
ailowances, 405. per week of 48 hours, overtime paid. Candi- 
aates must be strong and healthy and acquaiutea with boilers, 
&c,, Ou a large scale.—Apply to Mr. K. B. GLBSUN, at vhe 
Institution, any day (Sunaay excepted). 242 a 


(uiet Engineer, Age 40, Extra]. 

chief engineer's certificate, 63 years’ dicuatasoilien ex- 
pexstence, 11 years’ sea expenence, WisHeS sUPEAINTEN- 
DENT ENGI NBER’ SS PUSLTLUN or other position of trust.— 
Aadress, 220, ** ihe Enginéer” Office 250 B 


(hiet Inspector Seeks Position 


as Assistant Works Manager, Superintendent or Shop 
Kureman ; thoroughly conversant with latest mevhods of pro- 














duction, ” good organiser, and disci, limarian ; accustomed 
to accurate work.—Address, Pol, “* Tne Engineer” Othce. 
Poi8 B 





[agineer (Age 42) Requires 

rusITLUN as Raber MANAGER; 9 years in shops, 
lo years In arawing-o 2 years | assistant to works manager. 
—Adaress, P514, “ The i ‘engineer ” Utiice. Pdl4B 


[ngineer (49), Wants Employ- 
CNT as ENGINKER, WOKKS MANAGER, 
CniEk DRAUGHISMAN, D.O. and workshops. Preauction 
and upkeep; modern blast furnace and steel works machinery 
and plant ; electric power; general engineering ; sound com- 
mercial knowledge. —ENGINEER, 26, booth-st., Handsworth, 

Birmingham, P5i9 B 


M- I.Mech. E. (44), Desires 


Change as Works or General Manager ; 50.years’ practical 
aua commercial experience (14 years’ management) ; 








sractical 
man in all departments, with comprehensive manufacturing 
experience; scienutic organiser ; at liberty at short notice. 
Min. salary £20.—Address, P517, “The Engineer ” bo 

B 





Rpssian Engineer, Large Con- 
NECTION and experience, familiar witn business con- 
ditions all over Russia, DESIRES MEETING FIRMS con- 
tem: lating BUSINESS’ with RUSSIA after war.—Address, 
Pai,“ The Engineer ’ Office. P446 B 





‘Ue: to-date Engineer Manager, 


with 20 years’ be arya in the manufacture of medium 
and small work, specialist. in fuze and-explosives,- disci 

arian and expert organiser, will — ge on ist June 
and will oa planted to consider OFF of responsible 


POSITIO 
itdroves P494, c The Engineer” Office. P 4% 2 
eee 


Lady y Draughtsman, University 

Student, SEEKS Let em yop in or near ae. 

—Address, P521, “‘ The Engineer ” Office P521 
Seeks 


Youn Lady, Age 18, 








as BEGINNER in pretesie Office.— Miss 
STANNARD, 5. Castletown-road. West Kensington. P5265 B 
— 








,) ournalist, Experienced, Techni- 


CAL, SUPPLIES may = at = BOOKLETS, Descrip- 
Processes, kly, accurately, and at 


tions of Plant, 
Highest "references “MEREDITH, $, 


reasonable charge 4. 
Dale-street, yatroct, Liverpool. 


Lancashire 


Engineer, M.I. Mech. E. 
AGENCY, calling on Engineers, M 





Hee ea er — 
UIRES ic ay “eo 
ills, and Works. Goo 

atu mechanical pad ee 





office accommodation. sales st: 

trical experience available. INSPECTING, TESTING, &c.— 

Reply, #471, “ The Reply, F471, ~The Engineer— Office. P4718 

gee Engineers, Estab- 
HED over 20 years in Midlands, with ualified staff 

can UNDERTAKE TESTING and SUPERVI Asi N, Electrica 


Plant, onbens Work, Bridgework, Rolling Stock, Machinery 
ea Address P288, Engineer Office, 35, Norfolk-street, Strand, 


A la e Firm of pi i in 
the ) 


HAVE an ‘OPENING for a YOUT. 
Edueation as yank | PUPIL, 
the course to include both Works and Drawing-o' 
Address, 2002, Engineer Office, SN orfolk-st., Strand, W. Ww. - 
A London Company of Sound 
Financial Standing, having large warehouse and a first- 
a, NS pees) amongst merchants (home -and export), 
to- HEAR from MAKERS of SPECIALITIES 
ae bought by Tool Factors, Mill .Furnishers,and Whole- 
sale Ironmongers, with a view to act in the after-war period as 
resentatives, or would contract for the whole output, 
acting as Wholesale Distributing Agents. Advertisers have in 
formation a branch in alli jaropean countries, so as to be 


prepared for the after-war trade. Agency for any country 
mj entertained. All negotiations to be mutually confiden- 


94, “ The Engineer ” Office. 94 Dd 








jal. 
“Add ress, 94, 





London Representation.—A dver- 


TISERS have had 15 years’ experience in Railway 
Rolling Stock Supplies and Piant for Lolonial and Foreign 


Railways. Acquainted with the leading consulting engineers’ 
requirements. AG&NCiES for Specialities of particular 
interest to railways and the export trade generally WANTED 


either immediatel 
“The Engineer ” 


London Company, with Large 
: as in Kingsway, and in teuch with buyers, 
home an abroad, 


OPEN to mcm rn nate eee of LATHES, 
Address, P5l1, “The Engineer” Office. P5111 
AGENCY WANTED. 
wo Gentlemen Commencing 


business at the close of hostilities as- Merchants, are 
WILLING to CONSIDER an ENGINEERING GENCY: 
preferably Raw Material. 

They have a very extensive personal connection among 
constructional engineers and buyers in the London district, 
and would be willing to arrange terms on results. 

Write in confidence to P485, “* The Engineer” Office. P485 ,, 


or later on.—Address in ra caters 


9%, 
fice. D 











irm of General Agricultural 


Engineers in Midlands, running Steam Ploughing, 
Threshing and Haulage caged — — a — 
o' 


large area of ne ae extensions, are 
into TOUCH with SOMEONE with : vige to to ge cage 
EX sTING BUSI NESS, particularly 

also to Start Manufacturing jealvoral tm Im yeneata§ ‘Steam 
Wagons, Electrical Industr Rage Faieay 
Material, or any other 

interested would require to > find some pn — thfiuence 
business. Present proprietors are willing as an popes to 
sell the business outright upon favourable terms if necessa: 

This is a god opportunity for the coins “es! in riculture 
ome for after the war trade.—Address, 248, ne Engineer 








anted, a Good Modern Engine 


j 

\ LATHE, about 16in. centres, to take 7ft. Between 
centres. Sliding, surfacing, and screw-cutting. Please 
state a price and delivery —Address, P523, ** — ee- 
ne_r” uffice. 


W anted, a Power Punching and 
SHEARING MACHINE, capable-of —— with 
Zin. to-6in. bars and punching holes up to jin. dia 
Pape small POWER SHEARING MACHINE for’ cutting 
ff rods up jin. diam. 
Please state lowest price and delivery. 
Address; P524, ‘“* The Engineer” Office. 


\W anted at Once, Aluminium 


PANS, with or without covers; must be made of 
rolled aluminium. and not cast. Full particulars as to size, 
also price, to be stated.—L. B. HOLLIDAY and CO., a 
Hudderstield. 218 


Wanted, Modern . Piling Plant 


for imme iate use. State price and where to be 
secn.—Address, 509, ‘‘ The Engineer” Office 509 F 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND 00., 
46, Watling-street, LONDON, E.C. 
ahomows uare, Manchester. 
26, Colinarwodk-atrenk, Newcastle-on- Tyne. Sp 3008 





P524 F 














SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pages IL, III., LXXX, 
Numerical Index to Advertisements, 
Paes LXXIX. 
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Wanted, New or Good Second- 


HAND powerful LATH for turning. heavy long 


shafts ; RADIAL DRILL, eft. to 7ft.arm. State full dimea- 
sions, makers, and price.—Address, 247, “The kugiuer” 
uy ie 





\ Tanted, 
make; must be in good working order, 
=a eT, price.—Box T.R., Smith's Agency, Ltd., 


Cree Gas Engine for Sale 


H.P., 84in. cylinder by 16in. stroke, magneto, patent 
22, only worked a 
DERLEY, 11, Victoria-buildings, Man 


Time Register, a 


oe mal 





vernor, No. ri. bout three months, seen 
ning. Ww, i hes ter. 
e 





ismantlement of Stoke Gifford 
ISTO Late 


away PANS, Sets of ROLLS 
EVATORS, SHAFTING and DRIV Is 
x SHEDDING, New and Second-hand BRICKS, 
WAGONS and tegrtcad F Bee, 2 s, ECONOMI 
Bron es. PUMPS, &. —JOSEPH PUGSLEY aad 
SONS, Ltd., Cattybrook ecverhs, Lawrence Hill, Bristol. 


226 « 
or Hire, Pumps and Well- 


cme BORING TOOLS for Contractor’s per we Ike, 0» Ss. 
TOUN 
} London, ah MGB SRDS No. 87S e Hog. —_ $22 ¢ 


Fer Immediate Sale, Hydraulic 


PUMPS, now running and in perfect condition, Triple- 
expansion set; makers, Duncan Stewart and Co., Glasgow; 
steam cylinders l5in., 2in. and 3éin. by 24in. stroke; hy- 
draulic pressure ton per square inch with steam at 160 Ibs. ; 
H P. about 200; overall dimensions 17ft. by 10ft. 6in. by 
GA Sin. hi h- THOS. FIRTH and SONS, Ltd., weapell 

6 











Poor Sale :— 
PAIR CAPSTAN ENGINES, Cyls 


to 1, with two ‘drums, each to 


Yin. by 


hold 800 yards igin rope, to lift 17 tons 
Ww ORM- GEARED CAPSTAN, 5din. dia. cyls 
90 


ny 8in. stroke, link- } peer motion, worm gear 
te 1, drum 2ft. by lft. 6in wi 

PARSON’S STEAM TURBINE and ALTERNA- 
TOR, 3500 K.W., 1200 r.p.m., 200 lb, to sq. in., alternator 

— a type, and exciter complete ; 6000 volt maxi- 


m toad, 40 
350 K Ww. ALTERN NATOR, three- pie, 50 cycles, 
550 volts, b Wee Sa te driven by 600 I.H.P. Cross-com- 
und Ki es by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 
TR stro ‘yw eel 20ft. diam., &c. &c. Very fine set. 
TWO WESTINGHOUSE MOTOR GENKRAT- 
ING SETS, 300 H.P. Motors, 3-phase, 40-eycles, 480-500 
volts; Generators 200 K.W., D.C., compound * wound. 
Each set on separate sole-plate. 
MOTOR-DRIVEN AIK COMPRESSORS, by 
—- capacity 320 cub. ft. per minute, with inter- 


ler, &c. 
MOTOR: DRIVEN FAN, by Waddel Ld., A.C. 
te, 20,000 cu. ‘tt. capacity. 
COAL “CUTTERS, including Jeifrey Longwell, 
“Diamond Ma. 


Heading Machines, also 
Sree with spare parts.—All fi excellent condition. 
THREE BBADGESR PULLEYS, 12ft. dia., 
monkey guide, 6ft, Sin. centres for ljin ropé; ‘3 1. 
bricking pins ‘fer 16ft. to 18ft. pit ; in 
MORTAR MILL, under driven, 6ft.. dia. pan, 


engine 7in. x 12i 
R. H. LONGBOTHAM & COo., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 2017 « 








‘ ° ” ¢ .-s 

or Sale, “ Belliss” 200 K W.’s, 

§30 volts, direct coupled Steam Engine and Dynamo. 

Excellent condition, immediate delivery.—Price and — 
lars, P495, “* The Engineer” Office. 495 6 








or r Sale, b Biowers—7in., 5in., and 


pallera; fo for ee 8, spose. ae H. rie dand 00. co. 


eers, Nailsworth, G.os. 
or Sale, Boiler.—High-class 


LANCASHIRE BOLLER (Galloway), 28ft. ie x 7ft. lin. 
diameter; just passed for reinsurance at __70!b. pressure ; 
cleaned, painted, overhauled ; complete with all fittings and 
mountings. Ready for instant “detivéry._ JOSEPH PUGSLEY 
and SONS, Ltd., Cattybrook Ironworks, Lawrenee Hill, Reel 











For Sale, Boilers, Two Economie, 
by Daveéy- Paxman 14ft. x 8ft., for 150 1b.—A. UNDER. 
WOOD, 3, Queen-street, E.C. 268 ¢ 


Fo Sale, Brayshaw Craable 








MELTING FURNACE; or Shei - ete 

with Lemau B.P. Blower —21. Market-st., Co i bbe 

= dale, Cast Iron “Plain 

RING eg t a about 3/4000 plates, size 3ft. Zin: 

n. ie mmediate wines, ~ 

PUG “ERY 8 vod sos > btd., ybrook Ironworks, 
ties Fill Bris 256 





ee Sale, Complete Small Gene- 
Ratix¢ STATION is 1100 kilowatté, of efficient 
tape, in Pe working order. Plant consists of High- re 

tube S Boilers: High-speed wee eB Bellies ines, 
directly ao to two-phase 6-period 


Rig! reners: ter- 
nators, s ear, with —— and circuit panels pumps, 
heaters, steam “68, im &e.~ Can de 


~ 
undér runhing canditions. Full particulars on Prec me ion. 
Address, 200. *‘ The Engineer” 0: 209 ¢ 


‘or Sale, Drainage Pumps, 
Bon Accord make (with Engines), 18in. bore and Z7in. 

bore, lifting respectively 25 and 50 tons ;er minute. Very cheap. 
—Apply, A. DODMAN and CO., Ltd., Engineers, King a 








or Sale, Electrically-driven 
three-throw PUMPS. 7in. x 8in. stroke, direct coupled 

te 500 volt D motor.—WILLIAMS and SONS, 37, Queen 
Victoria-street, London, E.C.4 126 c 


I Sale, E1.gineers’ and Builders’ 





SURP LUS ST¢ CK, —All particulars on application to 
= y ORKS MANAGER, 10, Artillery-row, ies: |e 
170 6 





or Sale for Prompt Delivery. 


THE GLASGOW RAILWAY 


Fer Sale, One Flat End Cornish 
ENCINEERING COMPANY, ‘T° 


BOLLEAR, long diameter, suitable for 80 Iba. 
working pressure ; =o = = fittin, 1a 
One Dished Kod LANCASIIIRE BOI ER, 30ft. long by 


?ft. Sin. diameter, suitable for 20 Ibs, working pressure ; with 
corrugated flues, and complete with all fittings 'c Only worked GOYAN, GLASGOW. 
or) London Office :—12, VICTORIA STREET, S.W. 


Ove GALLOWAY BOILER, 30ft. long by 7ft. 6in. diameter, 
meg for 105lbs. working pressure; eomplete with all 

ttings. 

The above boilers are in excellent condition, and can be 
inspected at any time.—For further particulars apply FRED. 
DANKS, Ltd., Oldbury, nr. Birmingkas. 231 @ 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WaGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q492 





W. G. BAGNALL, L® 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


We ping from 3 to 50 tons, for a 7. ange, 


of t-class Workmanship and 
Maxers or 
Tipping Trucks, one Cane qieame Turntables 
witches, & Spl 3024 


See eee Advt, iaisoeeite wesues. 





or Sale, Une Pair Cast Iron 


SSTABLISHED 1yol 





SPUR WHEELS, ir haivea; one whee! n tooth, 
a, “toes Tn wie,” ne age ioe heel, ae dist “peat 7 HARRISON & CAMM Ld 
1 = Manufacturers of 
or Sale| sooo Hire, El c ; 
Re tore ‘eran stay WHEELS & AXLES 
PUMPS, 1 roa TOOLS oh cae pt feasous le With Cast or Hydraulic Forged Naves. 


terms, im: te deli 37, 
Queen Victoria arattest, Taio. ‘Ee. yet some 


For Sale, Theodolites, 


Wagon Tronmecty Cone MAY WAGONS 


THE GLASGOW ROLLING STOCK & PLANT WORE, 














eee 9 INSTRUM + olbora, we 
Copaaite Grapefaniondy HURST, NELSON & CO., LTD.. 
For Sale, ‘Levels, aE TAT Other desert oh eCaeway 
D Pree INSTRU: SECOND-HAND 
pars | 338, pe eis Wc, Maners ot Warns, 4 AX.es, oe Sa Os Pant, women, Surra 
id Chief Works : MOTHERWELL 


Omen Gordon Gander, Ft Queen 
gndon Offices : 14, Leadenhall Street. EC. 
Adwt last werk nace 42, 


P, & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 
of inset! WAGONS and CARRIA 


bor Stee PREFERS Pia Bolts SPIRES, anc and 


Fe Sale, Time Recorder (De ey) 


for 150 gods, as new, guarant latest model, 
offers ?—Box 250, Sthith’s Agency, iia 100, Fleet-street, 3916 


7 ; 
| athes (New), oin. to 12in. 
centres, English —— hollow 5s; pind, high we ye 
quiek delivery. Second-hand, several SL DING and 
CUTTING LATHES and PLAIN LAPHES; 3ft. 6in. centre 
canes or § sereral BORING BA ov 24ft. 6in. bed, with three 





ol rests; sev 
RADIALS, oft. and 7ft. léin. stroke SHAPER ; | ROO 
10 H.P. Crossley GAS ENGIN NE; ‘DYNAMO and ITCH- CONTRACTORS for RAILWAY PLANT and STORES of 
BOARD by Mayor and Coulson.— every description. 


WNING, fool Merchant, 
232 « Chief Offices—129, Trongate, Glasgow. 


12, Longbridge-road, Birmingham. 
Ragistered Offices—108, Cannon-street, London, E.C, 


STOCK BOILERS. 


One 30ft. by St. 
One Safe by Br fin By i 
One 30ft. by 8ft. 
Four Soft. by &ft. in. b 
Two 30ft. by 7ft. Gin. 
Other sizes and oe a 


JOHN | pj HOMPSON fees 
Jotaee a 2 Philli Limited, 
orom AND Spon  MARERS 
pane ee Be eg oe 


ENGINEERS, 
Electri pling of Pere Plant. 





\RRIAGES 


WAGONS 
RAM CARS t 





463. 404 & 485 EAST 
BIRMINGHAM, 











R. Y. PICKERING é C0., LTD, 


x ATTERN S. (Established 1864 
W: 
GEO. WAILES end CO,,| “inter Gt Wheels sind’ Carriages and Wagons. 
yng ane 2 TTER, Ciilet Werks and Om 
oc, prepare, work, to ‘ ae oe ed WISHAW, nEaR GLASGOW. 
London Office ro 50 


Work can be carried out under customers’ personal super- 
vision. foo solicited. 
MORTISE GEAR WHEELS, all Sizes. Spi 3015 


Electric Controlling Devices 


[GRANIC 


ELECTRIC CO., LTD., 
LONDON & BEDFORD. 


GRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, wean SHEFFIELD. 


Manufacturers of 
very Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &o. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application 


8, Vioronta Srreet, Westminszsr, 8.W. 
G R. TURNER, L” 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, Selenial ial & Fi Railways. 


: NENT Wat aktimaus ke. 
Colliery Screening a: nve: 
Elevators, Structural Work, Roche Castings Eni dosertlont 
Chief Works & OMtce: LANGLEY MILL, ur. NOTTIN 
don + Sanctuary Ho Westminster. 
See Illustrated Advt. first issue in each month on page 8. 




















THE 


PREMIUM SYSTEM of PAYING WAGES 











PAYMENT by RESULTS 


has come to stop. 


There is no better method than 


The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 








DREDGING PLANT! 


IONS 
FLOATING! CRANES. 
VESSELS, 


COAL BUNKERING 


WERF CONRAD. HOLLAND. 





_ 
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PHOTOSTAT —_ 


SHEFFIELD 

















PRINTING. i 


| 
Photostat copies anything. Tracings in colour, | 
Blue Prints, Illustrations from Books, Agreement | || 
Plans, &c., all true to | 
scale. | 
We can turn you out 
work prom ty and effi- 
ci-ntly. Also Ferroprus- ATSONS 
siate ad Ferrogallic | 
Prints. Photographs of rE : 
machinery, steel frac- M.S EATON. 
tures, &c., undertaken. 84, High St., Sheffield 
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Ask for Lists. 























SHELL BASE 
PLATES 


(Rivetted Type) 
SPECIALISTS. 


Trentham Engineering 


Company, Spl 3068 
CORNBROOK, MANCHESTER. 




















S.B.&3) IRON 


& STEEKX. Bars. Plates & Sheets. 


STRINCER BROTHERS, 


WEST BROMWICH. 








Lion Constructional & 


Engineering Co., Ltd. 


36, LIME ST., ee E.c. 3. 


Phone A 'e 5637. 
Tele.: Teetene one. London.” 


Shipbuilding and Repair Yards (200ft. 
Thames frontage), at 
ISLEWORTH and TWICKENHAM. 


BOAT & BARGE EUILDERS: 
MOTOR BOATS, 
STEAM TUGS, YACHTS. 


LIFEBOATS 


built to the latest standard rules of the 
Board of Trade, built to order. 


All sizes available. M54 


Quick delivery to all parts of U.K. 


























Brass, Gunmetal, Phosphor Bronze, &c. 











—Two 6in. x 10in. D.C. Self-contained WINDERS, two 
d 30in. x 12in. Yin. x 5 id 12in. x 8in. Steel-framed { ** ” . 
STUNEBREAKERS Full ak an Ba and prices-on: applicn THE ENGINEER Office, 33, Norfolk Street, Strand, W.C. 
tion to 217, “The Engineer” Uffice. 

or Sale, Lancashire Boiler, 

27ft. long. 6ft. 6in. diam., complete with all necessary 
fittings; 85lb. steam pressure; now fixed in position near ] T 
Ssenp =Ee GSLEY = Bathurst Wharf, Bristol. Tele- DUCDILL S PA ENT MOVABLE FITTINGS. 
grams: ‘* Pugsley, Bristol.” 51 6 

Sale, Lancashire Boiler, —, a ee 
Fig. 225 


For 
30ft. x 7ft, 


immediate delivery. —F. W. 
Somerset 


Fer Sale, Marine Engines in 


progress. Suit t sters. Can 
Sone 


with fittings. re-insure at 1401b. pressure ; 
WHEELER, Midsomer . 





coa: be 
under certificate. Also 9ft “cin, x 9ft. MARINE 
under same conditions..-Apply, A. DODMAN and CO. 
Engineers, King’s Lynn. 


For Sale, 300 K.W. Generator, 


by Westinghouse ; compound wound, 500 volts D.C., 
320 r.p.m., three- bearing’ machine, with rope pulley. First- 
class condition immediate delivery. —HARR H. 
GARDAM and Co., Limited, Staines. 1343 6 




















HUNDREDS OF PATTERNS. 
Thousands of Repeat Orders. 


See Full Page Third Issue of Tas Enoinkgr, each month. 
CATALOGUE ON APPLICATION, 






N101 








FAELSWORTH, MANCHESTER. 








CAST SOL\D TO ANY SPECIFICATION. 
Rods for Hot Stamping or direct Machining 


from Custom: rs Swarf. 


Jd. CLI FF Chemist and 


General Caster, 
22a, Great Brook St., Birmingham. 


Tel. No. 227. 
KAYE’S 


PORTLAND CEMENT 


A product of outstanding excellence in binding 
power and indurating capacity. Makes con- 
crete of exceptional strength and durability. 





KAYE & CO., Ltd., Southam Works, RUGBY 




















© Gases 
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THE SAN MARCOS EXPERIMENTS. 


Srx years ago the United States naval authorities 
decided to settle in the only practical way what had 
become a question of high importance to the progress 
and development of naval construction. 
generally agreed that the great increase in the power 
and range of ships’ ordnance had given the gun a 
marked superiority over the armour carried by 
contemporary battleships. But the actual value 
of existing armour as a defence against the attack 
of heavy guns could be determined only by a 
thoroughly practical test. At the period in question 
the typical battleship was protected by a main belt 
from 9in. to 12in. thick, the conning tower and turrets 
being of approximately the same strength. Above 
the main belt there was, as a rule, an upper strake 
of 10in. to 6in. plating, covering the lower-deck 
side and the main deck battery of secondary guns. 


It was | 


| 

| influence on naval design during the subsequent 
| years. Especially in Russian vessels built after 
| the battle can this influence be traced. Ships of 
| the “Imperator Pavel” class, 454ft. in length, and 
| displacing 17,400 tons, are completely sheathed in 
| armour above the water-line; there is literally not 
| a square foot of the exposed hull which does not 
carry some armour. Other nations did not go quite 
to this extreme, but there was an almost universal 
movement in the same direction. The change is 
| less noticeable in the case of American vessels, for 
the capital ships of the United States navy have 
always been noticeable for their very thorough 
protection. But for some years after Tsushima the 
Navy Department devoted great attention to the 


problem of giving capital ships the highest practicable | 
degree of safety against the larger types of high- | 
explosive shell, and, with the possible exception of | 


Germany, continued to spend more money on this 
particular branch of research than any other naval 
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THE ARMOURING OF THE SAN MARCOS 


A comparatively large area of the side was therefore 
plated with armour of medium strength, all of which, 
including the main belt, was pervious to the heavier 
guns at what was then considered the decisive range 
—8000 to 10,000 yards. The system of armour 
distribution had, in fact, undergone but little change 
since the Russo-Japanese war, which was supposed 
to have demonstrated the usefulness of medium or 
even thin armour as protection against shells of the 
high-explosive variety. So impressed were naval 
designers with the effect of the Japanese gunfire at 
Tsushima that they were prepared to sacrifice the 
very thick water-line belt which hitherto had been 
considered indispensable, and to utilise the weight 
thus saved in clothing the upper sections of the hull 


with armour, which, although easily penetrable by | 


shells of moderate calibre, was stout enough to 
burst the sensitive H.E. projectiles which had proved 
so fatal to the Russian ships. As is well known, 
the ‘* portmanteaux ’’ used by the larger Japanese 
guns at Tsushima were shells about four calibres 
in length. They had very thin walls, and were 
filled with an unusually heavy burster composed of 
shimose, which is much the same as lyddite. Their 
great length made them very erratic in flight except 
at short range. Semenoff, in his account of the 
battle, states that at about 6000 yards some of the 
Japanese shells turned a complete somersault, and 
could clearly be seen with the naked eye curving 
like so many sticks thrown into the air. “* It seemed,” 
he adds, “‘ as if these were mines, not shells, which 
were striking the ship's side and falling on the deck. 
They burst as soon as they touched anything—the 
moment they encountered the least impediment in 
their flight. Hand rails, funnel guys, topping lifts 
of the boats’ derricks, were quite sufficient to cause 
a thoroughly efficient burst. The steel plates and 
superstructure on the upper deck were torn to pieces, 
and the splinters caused many casualties. Tron 
ladders were crumpled up into rings, and guns were 
literally hurled from their mountings. . . . In addi- 
tion to this, there was the unusual high temperatur: 
and liquid flame of the explosion, which seemed 
to spread over everything. I actually watched a 
steel plate catch fire from a burst. Of course, the 
steel did not burn, but the paint on it did. Such 
almost non-combustible materials as hammocks, 
and rows of boxes drenched with water, flared up 
in @ moment. At times it was impossible to see 
anything with glasses, owing to everything being 
distorted with the quivering, heated air.” 

Tsushima was, in effect, a confirmation of the 
lessons taught by the Battle of the Yalu, eleven years 
previously, when the Chinese ships were overwhelmed 
by a torrent of explosive shell from medium-calibre 
quick-firing guns. The conditions had altered, 
however, for whereas in 1894 volume of fire could be 
maintained only by the light quick-firing batteries, 
by 1905 improvements in mountings and loading 
gear had enabled the largest guns to be worked with 
great rapidity, and instead of simply punctuating 
at rare intervals the steady drum-fire of the lighter 
weapons, the “‘ heavies ’’ now kept up an almost con- 
tinuous ~thunder of their own. In this battle the 
Russians appear to have used nothing but the con- 
ventional armour-piercing projectile in their larger 
guns, and the weak bursting charge it contained 
reduced its destructive power to a minimum. 
Trrespective of the personal factor, the result of 
the action was a signal triumph for the high-explosive 


shell, and as such it continued to exert a decisive | breastwork only descended to the main deck, so that | crowded 


| Power. One of the first elaborate experiments | 


took place in November, 1910, when the monitor 
| Puritan was bombarded. It was not intended to 


| sink this vessel, but she did, in fact, go to the bottom | 
| after receiving a few broadsides, thus affording a | 


| more convincing demonstration of the deadly effect 
|of heavy gunfire than had been anticipated. The 
Puritan tests encouraged the Department to go 
further, and in the following year the old battleship 
| San Marcos—-formerly the Texas—was made ready 
las a target ship. 


| less antiquated design was to have been used, but | 


the authorities were somewhat apprehensive of 
public opinion. The untimely end of the Puritan 
had been criticised by certain members of Congress, 
whose patriotic sentiments were so injured by the 


It is understood that a vessel of | 


the side of the ship between this and the main belt 
had no protection save what was given by the coal 
| bunkers. The main belt- of 12in. armour, about 
120ft. long, was so narrow that at full load it was 
almost entirely submerged. It was enclosed at 
each end by a 12in. transverse bulkhead, rising to 
the lower deck. The protective deck, flat on the 
belt, was 3in. thick, tapering to 2in. where it dipped 
at the bow and stern. A conning tower of 12in. 
plate, with a 6in. tube, was placed immediately 
before the funnel, and surmounted by the bridge and 
chart-house. There was a flying deck, on which 
the boats were stowed, and some small guns mounted. 
Of the six 6in. guns which made up the secondary 
armament, four were placed in unarmoured sponsons, 
one on each bow and quarter, while the other two 
were mounted on the upper deck at the bow and 
stern, behind shields. Twenty-four smaller weapons 
| were carried. The disposition of the vertical and 
| horizontal armour is shown on the accompanying 
| diagram. The machinery consisted of two sets of 
| vertical inverted direct-acting triple-expansion engines 
| supplied by four double-ended cylindrical boilers, 
and driving two screws, the power developed with 
| forced draught being 8500 horse-power, equal to 
17.8 knots. There was bunker space for 845 tons 
| of coal. The Texas, as she was originally named, 
was never a successful ship, far too much having 
| been attempted on the displacement. Her construc- 
tion was so weak that some of the frames buckled 
| when the ship was subjected to the strain of heavy 
| weather or the firing of her big guns. The bulkheads 
|could not be kept water-tight, and in 1896 she 
foundered while in dock. Such a vessel as this 
| was bound to fall an easy victim to the bombardment 
| of heavy. guns, but to increase the instructive value 
of the experiment she underwent a slight reconstruc- 
tion. Thin armour was fitted over certain portions 
of the hull¥and the water-tight bulkheads were 
|reinforced by heavy timber beams. To enhance 
the realism of the conditions, steam was raised in 
the boilers, and 700 tons of coal were left in the 
bunkers. With the exception of the two 6in. guns 
'on the upper deck, which were removed, the arma- 
ment was left in its place. Range-finders were 
mounted on the bridge and the turrets to test the 
effect of the firing on these delicate instruments. 
Mannikins of wood and wire were distributed about 
the ship, to represent the crew at action quarters. 
Cats and chickens were placed inside the conning 
| tower, the turrets, and at other important stations. 


The scene of the bombardment was the lower part 
of Chesapeake Bay, not far from Tangier Sound, 
and the battleship selected to carry out the firing was 
the New Hampshire. This vessel, which was com- 
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THE TURRET PENETRATED BY SHOT 


spectacle of a ship which had done good service in| pleted in 1908, carries an armament of four 12in., 
the war with Spain being battered to pieces by | eight 8in., and twelve 7in. guns, the ballistics of the 


American guns, that they actually succeeded in 


bringing the naval officer who was responsible for | 
However, | 


the experiment before a court-martial. 


after a great deal of explanation and discussion, | 
the authorities were empowered to sacrifice the San | 


Marcos in the interest of naval science. 


This vessel was one of the first armoured ships | 


of the new American navy. She was authorised in 
| 1886 as a second-class battleship, but her construction 
| did not begin until 1889, when her keel was laid at 
| the Norfolk Navy Yard. She went into commission 
| six years later, and took part in the operations of 
the war with Spain. Her dimensions were as follows : 
|—Length, 30lft.; beam, 64ft.; draught, 25ft.; 
| displacement, 6300 tons. The main armament 
| comprised two 12in. guns, mounted in single turrets 


| placed en échelon, resting on a diagonal breastwork | 


|across the ship, plated with 12in. armour. The 
| hoists to the turrets were of 6in. armour. The 


various weapons being shown in the following table :— 





Weight Penetration 
| ot M.V. M.E. at 
shell. muzzle. * 
| aha. Ib. f.s. f.t. in. 
| 12in., 45 eal., Mark V. .. 870 2700 43,964 19.4 
| 
| §in., 45 eal., Mark VI... 260 2750 13,360 12 
| 7in., 45 cal., Mark II... 165 | 2700! 8,338 9.6 


r 2 


| * Norr.—Figure of penetration refers to Krupp armour, 
| using capped projectiles. 





| All these guns had been in use for three years, 
land were due to be re-lined. Publicity was not 
| courted in connection with the experiments, but it 
was found impossible to keep the Press representa- 
tives at a distance, and accordingly several craft, 
with spectators, took up positions in 
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Chesapeake Bay on the morning of March 21st, 1911. 
In a memorandum issued to the Press by Rear- 
Admiral Seton Schroeder, then commander-in-chief 
of the Atlantic Fleet, it was stated that the principal 
object in view was to test the Navy’s system of 
“ spotting” and fire control. According to this 
document, it was not intended to strike the San 
Marcos at every salvo, but to give the spotting officers 
practice in determining the fall of every projectile, 
and in switching the concentrated fire of the ship 
from one point to another on the target, correcting 
each salvo by the one that had gone before. “It 
will only be necessary to hit the San Marcos a 
sufficient number of times to determine the effect 
of the explosive shells used at certain stages of the 


eontrol the bombardment was resumed. In the 


fifteenth salvo several shells passed through the 


hull, when more explosive effects were observed. 
After the following discharge, although only blank 
shell was used, the San Marcos was down by the 
head, with a 15 deg. list to port, and was again seen 
to be on fire. Another salvo, this time with 12in. 
high explosives, appeared to burst well inside the 
ship, which was completely enveloped in dense 
greenish smoke. Live shell was again used in the 
nineteenth and twentieth salvoes, after which firing 
ceased for the day. This initial bombardment had 


completely wrecked the San Marcos, ahd the firing | 


on the second day merely accentuated the havoc. 
On this occasion 42 salvoes were discharged, every 











WRECK OF THE CHART HOUSE AND BRIDGE 


firing. In judging the effect of the firing it should 
also be considered that the practice is being under- 
taken with guns that have been long in service, to 
determine the effect that a great number of rounds 
will have upon the range and flight of projectiles. 
It may therefore happen that, after a certain number 
of rounds, projectiles will tumble, and some of them 
fall short of the target.” Notwithstanding the 
emphasis thus officially laid on the importance of 
testing the fire-control system, there was a shrewd 
suspicion that the dominant motive of the bombard- 
ment was a desire to settle questions relating to 
protection. This view was confirmed later by the 
voluminous reports on the firing drawn up by | 
officers of the Bureau of Ordnance. These were | 
almost exclusively devoted to recording the effect 
of each hit on material, and drawing conclusions 
therefrom. Moreover, the fact that the first capital | 
ships constructed after the San Marcos experiments | 
were armoured on an entirely new principle was | 
sufficient evidence of the importance which had 
been attached to this phase of the tests. 
At 6 a.m. on March 21st the ships of the Atlantic | 
Fleet were anchored in column formation, about | 
54 miles west of the San Marcos, the line being two 
miles long. The New Hampshire steamed to and 
fro On a course parallel with this line. When due 
west of the target ship the range was 8800 yards, 
which increased to 13,000 yards when the firing ship 
was at the extremities of her course. Special plat- 
forms had been erected on the masts of the New 
Hampshire for the accommodation of many junior 
officers drawn from the various ships. From these 
points of vantage they were able to observe the 
flight of the proisciiles, and to correct each salvo 
by the fall of the preceding one. There was no 
attempt to register a hit at every discharge, the 
calculations being purposely made, in most of the 
salvoes, to place the shells in the water near the | 
target. Observers in the cruiser Des Moines, which 
was anchored 2200 yards north of the San Marcos, 
signalled back to the New Hampshire by wireless 
the result of each salvo. In this way the fire could 
be directed with almost mathematical precision, 
the sole factor of uncertainty being the worn con- 
dition of the guns. Twenty salvoes in all were fired | 
on the first day, each consisting of four from 12in. | 
and four from 8in. guns. At the second and third | 
discharges hits were made, but as the shells were | 
filled with sand the visible effect was small.- It was 
found afterwards, however, that these early salvoes 
had caused the ship to sink. . Anchored as she was 
in shallow water, she quietly settled on the bottom, 
leaving an ample area of target exposed above | 
the surface. The eleventh salvo, with blank shell, | 
which was signalled as a 90 per cent. hit, caused the 
San Marcos to list heavily to port. At the fourteenth | 
salvo high-explosive shells were used for the first 
time. They burst in the upper works, emitting a 
light greenish vapour, while clouds of brown smoke 
rose from the port side of the ship, denoting a fire. 
Two tugs were sent to direct streams of water on 
the conflagration, and as soon as it was got under 


| 
| 
| 





| stood. 
| placed, two of which were dismembered, but the 


hit being marked by the columns of dust and débris 
which shot up from the mass of wreckage. At the 
fifteenth broadside huge pieces of plating or armour 
were seen to fly overboard. The last salvoes of 
explosive shell appeared to be evenly distributed 
over the water-line, sides, deck, and upper works, 
while the funnel and masts also suffered. 

At the conclusion of the bombardment the wreck 
was closely inspected and photographed by the 
naval authorities. Much of the information was 
considered confidential, but the outward and visible 
effect was sufficiently impressive. 
gaped in the sides, one of the turrets was cleanly 


penetrated, and the conning tower had been battcred | 


into a shapeless mass. Although there were nine 


Immense holes | 


| spaces, had wrought indescribable havoc. Both 
turrets had failed under the test. The machinery 
| for turning the turrets and working the guns had 
| been deranged, and in each case it was found impos- 
sible to move either the gun or the structure itself. 
| Several officers were inclined to see in this result a 
| strong argument against three-gun turrets as an 
| injudicious concentration of power, which rendered 
|a large part of the ship’s armament liable to be 
disabled by a single lucky shot. 

In the course on an interesting report on the firing 
| which the Secretary of the Navy gave out for publica- 
tion, the following passages occur :—*“* An inspection 
of the ship showed immense holes, which had been 
ploughed through the ship from one side to the other, 
|many of them being below water, and any one or 

two of them being sufficient to make the ship a total 
loss. The armour of this vessel was unable to with 
stand the impact at the very great, range at which 
we fired, and the ship was a total loss after the first 
salvoes were directed at her. The fumes and fire left 
by the passage of the high-explosive projectiles 
would have destroyed every living thing. The bulk- 
heads in places were like sieves, due to the action of 
high explosives, and all the compartments below 
were completely riddled. It was remarkable to note 
the enormous power of some of these projectiles, 
which, at 12,000 yards, went through the heaviest 
armour, and continued their work of destruction 
inside the ship. There was no doubt that the San 
Marcos was a total loss very shortly aiter the firing 
began, and all hopes of raising her were given up. 
There are a dozen places where holes from 4ft. to 
6ft. in diameter go right through the ship from side 
to side, cutting away deck beams, bulkheads, 
stanchions, and armour as if they had been made 
of paper. The under-water hits, of which there 
were a great many, did the most damage, and the 
fact that the vessel sank at the second salvo prevented 
many fires that. would otherwise have been started. 
As it was, we had a roaring furnace on the gun deck 
in two different places, and in the conning tower, 
which the two fire-tugs got under control after an 
effort. The upper works, were absolutely 
riddled. There was not a single halliard or a means 
of communication left. ‘The chart-house was a 
mass of splinters after the first projectile, and the 
decks were cut through as if an enormous pair of 
shears had done the work. This, in my opinion, 
has been the most valuable experiment and instruc- 
tion we have ever had, and it gives us great confidence 
in our new ship designs. es 

TheYspectators present at the test noticed the 
anxiety with which the officers of the fleet hastened 
to inspect the conning tower at the conclusion of 
the firing. ‘‘ The senior officers seemed to be drawn 
as by a magnet to the tower. It was remarkable 
to watch the facial expressions of some of them. 
Surprise at the utter chaos in this part of the vesse 
was plainly stamped upon their features.” An 8in. 
shell in one of the earliest salvoes had landed squarely 


The 





hour's 


| inside the tower, and completely wrecked it. 











SHOT HOLES 


holes through the forward military mast, it still | 


In the upper top three mannikins had been 


casualties among the live stock on board were singu- 
larly light, only one cat having succumbed. There 
was not a sound compartment left in any part of 
the ship. ‘The 12in. belt was pierced in many places, 
and several large projectiles had crashed through 
the protective deck into the boilers and engine- 
rooms. Great chasms had been torn in the bottom 
of the ship, through which heavy portions of the 
machinery had dropped into the mud, below. ‘The 
bridges fore and aft were completely demolished, 
and the decks torn and gashed in an extraordinary 
fashion. The chaos above deck was _ intensified 
below, where the heavy shells, bursting in confined 


IN THE SIDE 


structure was literally cut in two, the upper part 
having fallen forward to the deck. A close examina- 
tion of the hits below deck showed that many of the 
projectiles had passed clean through the hull, some 
bursting just before their egress. In one instance 
the steel plate protecting one of the after starboard 
guns was torn away, leaving the entire gun exposed 
to view. Where the shells penetrated on the port 
side the holes were clean cut, and corresponded to 
the calibre of the projectiles making them. Many 
of them exploded immediately on impact ; others, 
as they struck the far side of the vessel, tore away 
entire plates. For this reason the holes on the 
starboard side were for the most part very much 
larger than those on the port side. The inspecting 
officers agreed that the worst damage had been 
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caused by shells which penetrated below the water- 
line, or plunged down through the protective deck, 
for several of these, in exploding, had blown great 
gaps in the keel plating. Some idea of the destruction 
effected may be gathered from the _ illustrations 
given herewith. 

In endeavouring to appraise the practical value 
of this experiment, it is necessary to bear in mind 
that the target ship was of a type which had long 
been obsolete. She was armoured on a system 
which found favour in the ’eighties of last century, 
before the high-explosive shell had made its appear- 
ance, and when the chief preoccupation of the naval 
constructor was to shield the vitals of the ship from 
armour-piercing projectiles. Furthermore, all the 
armour she carried was of the compound variety, 
so that the 12in. belt of the San Marcos was about 
equal in resisting power to 6in. Krupp plates. The 
belt’ itself was very narrow and short, leaving a 
great part of the bull unprotected, and there was 
practically no defensive plating between the water- 
line and the main deck. A ship so designed made 
an ideal target for attack with high explosives, and 
it is not surprising that she should have been so 
speedily demolished. The most suggestive feature 
of the practice was the performance of the heavy 
H.E. projectiles in passing through the thick belt 
armour, and bursting well inside the ship. This 
happened in many instances, according to the official 
reports, and was considered to prove that the 
moderately thick plating with which the lower deck 
and battery sides of most battleships are covered 
is powerless to keep out the modern H.E. projectile 
with its improved fuse. Hence the raison a étre 
of such armour has ceased to exist. Nothing less 
than Yin. or 10in. Krupp plates can be depended on 
to exclude these shells, and as it is manifestly imprac- 
ticable to fit armour of this weight over a large area 
of the hull, the only alternative is to give adequate 
protection to the really vital parts, leaving the less 
important sections of the ship uncovered. The 
condition of the San Marcos after the bombardment 
showed that a number of H.E. shells had passed 
clean through the unarmoured sides without bursting. 
Had there been thin armour in their way, it would 
simply have caused a destructive burst. Such, at 
least, were the conclusions reached after a careful 
inspection of the ship, and subsequently applied in 
the designs of the Oklahoma and Nevada, the first 
battleships to be built after the experiment. These 
vessels, as the late Mr. F. T. Jane noted in “‘ Fighting 
Ships,” mark a new era in naval construction, being 
the first to embody the “ all or nothing” idea in 
the matter of protection. There is a belt of 13}in. 
armour extending from 8ft. below the surface up 
to the lower deck. From a point well forward of No. 1 
turret it runs at its maximum thickness to a point 
abaft No. 4 turret, whence at a reduced thickness of 
Sin. it is carried almost to the stern. The lower deck 
is of 3in. steel. A second protective deck rises 
from the lower edge of the belt at a thickness of 
2in. on the slopes and 1}in. on the horizontal. The 
main bulkheads are 13}in. thick. Above the belt 
there is no vertical armour whatever, and the secondary 
armament is therefore entirely without protection. 
A massive glacis of 13}in. armour encloses the base 
of the funnel. The turrets have port plates 18in. 
thick in the case of the triple, and 16in. in the double 
turrets. The conning tower and its tube are of 
16in. armour. 

This system has been duplicated in all the succeed- 
ing battleships. It is believed to confer the utmost 
possible degree of protection to the buoyancy, 
motive power, armament, and “brain” of the 
ship—the four cardinal elements of battle efficiency. 
In the course of a recent discussion before the Society 
of Naval Architects and Marine Engineers at New 
York, one of the speakers quoted ‘‘a very dis- 
tinguished European naval authority” as saying 
that the Nevada and other vessels of the same class 
were from every point of view the most strongly 
protected battleships afloat, and probably the only 
vessels in existence which could be relied upon to 
endure an accurate bombardment from modern 
naval guns of large calibre without being speedily 
disabled. 








INSTITUTION OF MECHANICAL ENGINEERS, 


ADDRESS by the PRESIDENT, Mr. MICHAEL LONGRIDGE, 
on Friday Evening, Apri! 20th, 1917. 

I is a custom worthy of honour by observance that 

the President of this Institution should devote the 


first sentences of his address to an attempt to express’ 


his appreciation of the great honour the members have 
conferred upon him. It is not easy. to find the right 
words for such a task, but if each one here will call to 
mind the names of our past-presidents engraved upon 
the marble panel in the Institution Hall, commencing 
with George Stephenson, who taught my father his 
profession of a civil engineer, and ending with William 
Cawthorne Unwin, whose great attainments we all 
recognise, and imagine how great would be his pride 
if he found his own name added to that roll, he will 
understand my feelings far better than I can express 
them. But pride of place and office is not the pre- 
dominant element of my content. It is rather the 
knowledge that I have been accorded the confidence 





and esteem of those for whom, with whom, and even 
against whom, I have worked since I became a member 
of the Institution thirty-seven years ago. It is for 
that I am most grateful. It is for that I thank you 
even more heartily than for having elected me your 
President. 

[ believe it has also been customary for our presi- 
dents to base their addresses more or less upon their 
own professional experiences, reviewing the more 
recent developments of those branches of mechanical 
engineering with which they may have been most 
intimately associated. Had we been living in normal 
times, 1 should probably have followed a similar 
course, and held ferth on the changes which have 
taken place during my own engineering life in power 
plants for driving works of various kinds, especially 
textile mills and factories. 1 think the developments 
and inventions in connection with these during the 
last fifty years would have provided excellent material 
for a president’s address. 

But in the circumstances of to-day I feel that a 
review of this kind would excite less interest than 
impatience. Its scope would be too narrow. Our 
minds are occupied with matters of far greater moment 
than the development of power plants for driving mills 
and works. They are fixed upon the war, and the 
evolution that must follow it. The war has taught 
us many things, but none more clearly, more insist- 
ently, than the importance of our engineering industry. 
Upon this industry we depend for victory to-day, and 
for security and prosperity to-morrow. Should it be 
wrested from us, as many industries have been during 
the past half-century, England would fall to the rank 
of a second-rate Power, and the British Empire would 
be dismembered. The war has made us realise the 
possibility of this great disaster, and has brought home 
to us the need of action to avert it. And the need is 
urgent. The victory we all pray for may be won 
before my successor takes my place. Then we shall 
be plunged at once into a commercial struggle, and 
unless we adopt my old school motto, “* s/eut serpentes 
sicut columbe”’—-*‘ wise as serpents and gentle as 
doves *’-—into an industrial war also, both fiercer than 
any we have hitherto had to face. 

America is rich beyond imagination, and is syste- 
matically preparing to capture the world’s markets 
if she can. Germany, if reports be true, is organising 
her industrial resources in a way that we, with our 
strongly individualistic proclivities, cannot hope to 
rival. Neutral nations are growing rich at the 
expense of those who are fighting for their future 
independence. It therefore behoves us to take stock 
of our position and plan measures, not merely to hold 
our own, but to regain the pre-eminence which 
British manufacturers have lost. Why was that pre- 
eminence lost, and how can we regain it ? These are 
the questions which interest mechanical engineers 
beyond all other questions at the present time. And 
so I am tempted to speak about them, when, perhaps, 
silence would better become my inexperience, for I 
am neither a merchant nor a manufacturer. I shall 
ask you, therefore, to look back for a moment on the 
past, to review it from the standpoint of to-day—the 
retrospect may give some clue to the causes of our 
failures—and then I want to mention some of the 
things which we have done to repair our losses, and 
some of the many we have yet to do. I do not wish 
to dogmatise, but rather to suggest. 

When our Institution was founded in 1847, 
mechanical engineering, together with the other indus- 
tries it served, was rapidly acquiring that pre- 
eminence which was soon to earn for England the title 
of the Workshop of the World. The mechanical 
engineer was favoured by circumstances of time and 
place. The country’s natural wealth in coal and iron- 
stone had supplied him with the raw material of his 
trade. The improvement of the steam engine by 
James Watt had given him power to drive his works. 
The evolution of the locomotive and the railway by 
George and Robert Stephenson had provided cheaper 
and more rapid means of internal communication 
than were available elsewhere. The application of 
steam power to navigation initiated earlier in the 
century by Robert Fulton and Henry Bell, the 
numerous harbours on our coast, and the protection 
of a Navy supreme upon the seas, facilitated and safe- 
guarded trade abroad. Finally, the abolition of the 
corn laws, if it devastated agriculture and hazarded 
the safety of the nation, undoubtedly assisted the 
mechanical engineer, first, by driving the rural popu- 
lation to the towns and thus providing labour for the 
workshop, and, secondly, by enabling foreigners to 
become his customers by paying for his productions 
with their corn. The extraordinary expansion of the 
cotton trade following the inventions of Hargreaves 
and his fellows, and the substitution of iron for wood 
in shipbuilding, also brought no small prosperity to 
the mechanical engineer. With such advantages it 
is not surprising that, before our Institution came of 
age, England had won the title she has now for a long 
time lost. 

In winning this title she was transformed from an 
agricultural and practically self-supporting nation 
into a manufacturing community dependent for its 
existence, as we realise too well to-day, upon imported 
food.* 


* Wheat consumption of the United Kingdom :— 


E Home grown. Imported. 
Year. Quarters. Quarters. 
1682... «+ »- 2EQURee 2,970,000 


1914... 2... ~—-7;300,000 29/220,000 





And as the mechanical engineer was responsible in 
no small measure for the transformation, so he must be 
held responsible for the maintenance and efficiency 
of the workshop on which the feeding of the people’ 
and the defence of the people against their enemies 
now depend. He became and he remains a trustee 
for the British Empire. How did he discharge the 
trust ? By humbly seeking knowledge to turn the 
gifts of Nature to the use of man? By invoking the 
aid of science to develop the discoveries of the men 
who had prepared the road to his success ? By caring 
for the welfare of the thousands who were spending 
their waking hours in his factories ?_ By giving them 
a fair share of the profits of his business ? I think we 
have the grace to-day to answer NO. I think we are 
willing to confess that our heads were turned by 
elation at our prosperity, that we were obsessed by 
admiration of our own achievements ; too confident of 
the sufficiency of our limited knowledge; too con- 
temptuous of the few who tried to throw the light 
of science on our path; too eager for wealth, and 
the social influence wealth could buy in the new 
state of society; too careless of the needs and 
aspirations of the “‘ hands ’’ who helped to make the 
rapid accumulation of large fortunes possible. 

And what has been the consequence ? For every 
lapse from the ideal, and there is an ideal even of 
industrial polity, Nemesis Adrasteia, sooner or later, 
enacts retribution. 

Let me unfold the story of the engine building 
trade of Lancashire. There was a time when shops 
were many and full, when Lancashire steam engines 
were sent wherever steam engines were used, when 
Lancashire’s supremacy in this branch of engineering 
was beyond dispute. In 1900 I went to the Paris 
Exhibition. I went there primarily to see the 
stationary engines, whose claims in the matter of 
steam consumption were beginning to attract atten- 
tion here. What I saw there “ gave me,” to use a 
French expression, “‘ furiously to think.” I received 
a revelation. In elegance of form, in completeness of 
finish, in careful arrangement of details, the engines 
exhibited by some of the Continental makers excelled 
any I had seen before. The British stationary 
engines, small in size and number, slovenly in finish, 
makeshift in the fitting of accessories, such as cylinder 
clothing, lubricating apparatus, wheel guards, savealis 
and the like, and sadly lacking in artistic inspiration 
of design, proclaimed to seeing eyes the dangerous 
excellence, not to say superiority, of the foreign work. 

Ominous as the Exhibition was, it failed, so far as I 
could see, to produce any important changes in the 
practice of British engine-building firms. Nor is this 
very surprising. Those in authority in the drawing- 
offices and works were still men trained exclusively 
in theshops. The ‘product of the Technical School ” 
was still widely held to be a useless, if not a noxious 
product, and perhaps in the early days of technical 
education his training did not make for easy corre- 
spondence with his new environment. At all events, 
he had not yet acquired any effective influence in 
current engineering practice or design. The conse- 
quence was that when, as time went on, repeated loss 
of orders forced British engineers to recognise the 
estimation in which continental work was held by 
customers, royalties were paid for foreign patents, 
foreign draughtsmen were employed, and foreign 
drawings bought. And, later still, to fill up the cup 
of our humiliation, complete steam engines built abroad 
were brought to England, erected and set to work by 
foreign workmen, not only for public bodies, which 
thereby justified the gibe about their lack of souls, but 
in the very home of British steam engine manufacture, 
in Lancashire itself. In the meantime British engi- 
neering firms, whose names were household words, 
were being wound up, or ceasing to be dividend- 
paying concerns. 

In some cases the inducement to buy abroad was 
lower price, in some earlier delivery, in some conveni- 
ence of collaboration with makers of electrical 
machinery ; but perhaps in most it was a guaranteed 
rate of steam consumption which could not be 
obtained at home. In either case we ought to have 
been able to offer the inducement here. It is entirely 
our own fault that we could not. In the nineteenth 
century few British engineers were able to guarantee 
the steam consumption of their own steam engines. 
To-day most contracts contain consumption 
guarantees. If these guarantees are not so low as 
those obtainable abroad, [| think their fulfilment 
sometimes falls less short: of promise. 

I have taken my illustration from this particular 
branch of engineering, not because it was especially 
conservative, but because many of those interested 
in it are my friends, and know that I speak from con- 
viction, not from malice. I believe that most other 
branches of mechanical engineering have suffered 
more or less from foreign or American competition. 
Some of the causes of our relative retrogression are 
beyond the control of engineers, others they can 
remove in part or altogether, and of these I think 
inefficient technical education, lack of trade organisa- 
tion, and the policy of the trade unions, claim special 
attention. 

TECHNICAL EDUCATION. 

In the early days of our Institution most. engineers 
were trained entirely in the shops. Theoretical know- 
ledge was uncalled for, and even held to be antago- 
nistic to practical suecess. There was no supply of 
scientific engineers, partly because there was no 
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demand, and partly because the places where a man 
could study the theoretical side of his profession were 
few and far between. It was only in 1840 that the 
Chair of Engineering, subsequently filled by Rankin, 
was established at Glasgow University. There were 
engineering courses in London at King’s College, and 
courses dealing more particularly with mining and 
shipbuilding at the School of Mines and at the School 
of Naval Architecture. In the provinces there were 
a few technical colleges, such as the Merchant 
Venturers’ Technical College at Bristol, and the 
Owen’s College at Manchester, though it was only in 
1868 that the first Professor of Engineering, Osborne 
Reynolds, was appointed there. In the great centres 
of the iron and engineering trades opportunities for 
technical education, beyond what might be acquired 
in mechanics’ institutes, were practically non-existent. 

It was not till 1877 that the Livery Companies of 
London, belying the popular idea of their activities, 
appointed a committee to consider the possibility of 
initiating a national scheme of technical education. 
The City and Guilds Central College was the result. 
Its foundation in 1880 marked the first: public recogni- 
tion of the need of something more than office or 
workshop training for the engineer.“ Then came the 
appointment of the Royal Commission, which reported 
in 1884, the formation of the National Association 
for the Promotion of Technical Education in 1887, 
and the Technical Education Act of 1889, which 
refused to the schools it governed the means of 
teaching the practice of any trade. In 1890 only was 
a real foundation laid by the transfer of the control of 
technical education from the School Boards to the 
local authorities, and the appropriation of half the 
““ whisky money ”’ for its support. 

The result has been a vast expenditure on technical 
schools. Nearly every local authority has built one. 
These schools range from the technical school of the 
small borough, whose engineering instruction is 
limited to evening classes in “‘ Engineering drawing, 
practical mathematics, and (I quote from the pro- 
spectus of one of them), engineering science,” what- 
ever that may be—they range from such schools to 
institutions of University rank like the Municipal 
School of Technology in Manchester, with its numerous 
laboratories, and among them engineering labora- 
tories and workshops equipped with full size modern 
machinery, tools and apparatus, not only of the types 
in general use, but also others specially designed for 
demonstration and experiment, where the science of 
engineering, and the outlines of its practice, can be 
learnt, and where research is carried on by professors 
of high attainments and post-graduate students in 
connection with the workshops of the district. 

Besides these we have provided engineering courses 
in most of our older Universities, and endowed new, 
where science enjoys more prestige than Greek. To 
Oxford, Cambridge, St. Andrews, Glasgow, Aberdeen, 
Edinburgh, Dublin, Durham, London, we have added 
since the foundation of this Institution, Manchester, 
Wales, Birmingham, Liverpool, Leeds, Sheffield, 
Bristol, Belfast, and the National University of 
Treland. 

With all these schools and colleges it might be 
thought that the problem of educating engineers 
and engineering workmen had been completely solved. 
Unfortunately it has not. Our innate conservatism 
ties us too much to the traditions of the past. Many 
still fail to understand that the manual training which 
enables an apprentice to become a master craftsman 
in times gone by does not suffice to turn a schoolboy 
into an engineer to-day. The functions of the engineer 
and craftsman are entirely different, and their training 
must be different also. Moreover, differentiation is 
needed in the training of the various classes of engi- 
neers and workmen. Designers and scientific advisers 
require a knowledge and experience which managers 
and business organisers can forego without much 
disadvantage. Foremen and supervisors similarly 
need a wider range of practical experience and tech- 
nical knowledge than men destined to be manual 
workers all their lives. This lack of differentiation 
seems to be one cause of the inefficiency of our tech- 
nical education relatively to its cost. Another 
certainly is insufficient preparation of those entering 
the technical schools. 

On the whole the education available for the higher 
ranks seems fairly satisfactory ; at all events, it has 
produced men capable of solving many of the new 
and difficult technical problems presented by the war. 
Yet, on behalf of these, I would give one caution and 
make one complaint. There are many Englishmen of 
the best type with initiative, ability to organise, and 
power to lead and manage men, yet really incapable 
of assimilating much book learning, especially higher 
mathematics. Do not let us make the mistake of 
forcing these men through the same collegiate course 
as men of different mentality, and then passing them 
on examination with a low standard of full marks. 
It would be infinitely better for everybody to keep 
them to more elementary work and require a high 
standard in examination. We must not under-rate 
these men in our new-born zeal for scientific formule. 
Many of them are of our very best. The Institution 
recognises their value by admitting them without 
examination at thirty years of age. I hope the rule 
will not be altered. It is astonishing how much sound 
engineering can be done with the aid of s = vt, v? = 
2fs, P=mf, &e., and corresponding elementary 
relations in other branches of natural philosophy, if 


only their meaning be well rubbed in, and their appli- 
cation clearly understood. 

And my complaint. It is against the obstinacy of 
our two most famous Universities in retaining Greek 
as a compulsory subject in their examinations.t 
This reacts upon our public schools, and is a serious 
handicap on those who, intending to deal with the 
concrete rather than the abstract in their future lives, 
yet wish to find their levels in the social life and moral 
discipline of these two Universities. The English 
public school boy can generally be relied on to face 
difficulties, lead men, and keep his hands clean in 
business. Engineering cannot afford to lose him to 
satisfy the country parsons who rule Oxford and 
Cambridge in this matter. 

The education provided for the workman, on the 
other hand, both general and technical, is most 
unsatisfactory. Trade apprentices who enter the 
shops at fourteen years of age, and sometimes earlier, 
seldom have subsequent opportunities for learning 
other than at evening classes. Some are resolute 
enough to attempt brain work at the end of a day 
beginning between 5 and 6 a.m., and some are strong 
enough to profit by their attempt. The majority 
are not. I have seen in some paper that technical 
education in England and Wales is provided in 6876 
evening and similar schools, but that the average 
attendance is about one hour per week. Whether the 
average for engineers is greater or less, I do not know. 

In parts of Scotland continuation schools are pro- 
vided in connection with the industries of the districts, 
and parents and employers are compelled to send 
young people to them during working hours between 
the ages of fourteen and seventeen years. In England 
the difficulty is overcome in some large works by 
allowing promising boys to spend some of their work- 
ing hours at technical schools without loss of time or 
pay. In others, technical instruction is given in the 
works. Unfortunately British engineering works are 
generally too small, and the managers too unwilling 
to co-operate with each other to allow such arrange- 
ments to become general. Yet the workman must 
have better education to qualify him to rise if capable, 
and to give those who have not the ability to rise some 
interests outside their daily work and football 
matches ; and also to lessen drunkenness. The need 
will become greater as repetition work and automatic 
machinery replace varied jobs and manual skill. 
Unless an antidote be provided, the monotony of this 
kind of work will crush initiative and mental vigour, 
and instead of skilful workmen we shall breed incom- 
petent machines. I have been told that there is more 
discontent among minders of automatic machinery 
than among men who have to use their brains and 
hands, and I can well believe it is so. Either the age 
for leaving school will have to be raised, or some 
scheme devised for combining technical instruction- 
not mere craftsmanship—in the works, with general 
instruction in the schools in working hours—unless 
engineering employers refuse to take lads into the 
works till they are fifteen or sixteen years of age. 
Apprentices entering works from the junior technical 
schools at fifteen or sixteen will be better workmen 
at twenty-one than those entering at twelve or four- 
teen from the elementary schools. I think, also, that 
a clear distinction should be made between technical 
colleges of University rank on the one hand and senior 
technical schools, whose entrance standard is lower 
than University matriculation, on the other. The 
interests of engineers require two classes of institu- 
tions giving technical instruction, each with its 
definite purpose :— 

(1) Technical ‘‘ Colleges.”’ 
(2) Technical ‘‘ Schools ’’ (senior and junior). 

The technical “ colleges’? should be of University 
rank, and should be departments or faculties of 
Universities, like the Municipal School of Technology 
in Manchester, not independent of them, as in Ger- 
many. They should provide two courses, one for 
the scientific advisers and designers, the other for the 
managers and business organisers. They would 
receive their students mainly from the higher second- 
ary schools. Admission should be by examination, or 
very strong recommendation by qualified persons, in 
the case of men past undergraduate age. The gate 
should be opened only to those capable of profiting 
by the teaching. The idea of University education 
for the million is most pernicious nonsense. 

The reason for making these schools departments 
of the Universities is that the connection would 
prevent overlapping of teaching, and would ensure 
that uniformity in examination standards which some 
of the Universities are trying to bring about. By 
uniformity of examination standards I do not mean 
uniformity of technological teaching. In this respect 
some diversity, and some degree of specialisation, 
would be desirable. The technical ‘ schools,” both 
the senior and the junior, which are frequently housed 
with them should also have two courses, one suitable 
for men likely to become foremen or supervisors, the 
other for those likely to remain manual workers. 
These courses should not be purely technical. The 
schools would receive their students from the elemen- 


+ There is some hope that compulsory Greek will be abolished 
Addressing a recent Conference of the Educational Association, no 
less a personage than the Master of Balliol is reported to have said :— 
“The movement to take in natural science was not hostile to the 
older subjects ; he was quite sure that the opinion in his College, and 
widely diffused through the University, was that there was room for 
the two, and that a great deal of the old curricula might with advantage 


dropped to allow new inspiring subjects to come into University 





education.” 





tary and lower secondary schools. They should 
remain under the local authorities, so that the tech- 
nical teaching might be varied in accordance with the 
local trades. 

Another desideratum is co-ordination of the work, 
especially between the higher secondary schools and 
what I have called the technical colleges, and between 
the elementary and lower secondary schools, and what 
I have called the technical schools, so that pupils 
passing from the one to the other would be properly 
prepared for the change. We also need a uniform 
system of adequate scholarships, to enable the best 
intellects among the poor to go up the whole educa- 
tional ladder and mix on equal terms on each rung 
with those better endowed with this world’s goods. 
The number and values of the scholarships available 
depend at present too much upon the ideas of the 
various local authorities. 


ORGANISATION OF ENGINEERING, 


And now I must pass on to my second point— 
organisation, or rather, lack of it. Mechanical engi- 
neers are broadly divided into two classes—manu- 
turers and consultants. The latter, I believe, con- 
sider themselves the superior class, because they have 
been able to impose their wills and specification on the 
manufacturers. They can do so still to some extent. 
In the future they will do so not at all. 

There was a time when the consulting mechanical 
engineer sent out his own drawings, and the manufac- 
turer had to work to them. Now the engineer sends 
out his specification, but the manufacturer makes his 
own drawings and works to them, or offers some 
standard article complying more or less with the 
specification of the engineer. ‘To-morrow the engi- 
neer will merely describe the work the machinery he 
requires will have to do, and witness the tests of its 
performance. Some day he will become a mere 
inspector, the manufacturer supplying the scheme 
and the machinery required for its working from his 
own designs. I think this will be the inevitable 
result of giving men of science and high technical 
ability their proper places in the works ; if so, the 
profession of consulting mechanical engineer will not 
be as lucrative in the future as it has been in the past, 
But if manufacturers wish to be freed from inter- 
ference of consulting engimeers with their designs and 
processes, they must give their customers full infor- 
mation about the machinery they tender for. ‘Their 
specifications are often extremely vague. ‘The specifi- 
cations of engine builders, for instance, are filled with 
such phrases as “ great strength,’ ‘‘ ample bearing 
surface,’ ‘* best materials,’ ‘*‘ highest class of work- 
manship’’--none of which convey the slightest 
meaning to the customer or his engineer. ‘They want 
to know the stresses and pressures per square inch 
allowed, the materials to be used for the various parts, 
which surfaces are to be machined, and what toler- 
ances are allowed. For lack of information of this 
kind I have been compelled to make acceptance of 
tenders conditional upon the supply of a complete 
set of blue prints for examination, and upon consent 
to alter them at my request. All this involves 
expense, irritation, and serious risk of error. I think 
it would be better if all engine builders built their own 
standard engines, as some do now, and refused to 
alter them, but gave each customer a complete set of 
blue prints—as very few do now-——-marked (not 
necessarily with dimensions), but with stresses, loads, 
materials, and machining. If the engines were built 
on @ proportional system, one set of prints, though 
necessarily not to scale, would serve for a whole series. 
The customer would then see what he was going to 
buy, and the engineer could ‘“‘ manufacture ”’ instead 
of building each engine to a special design. ‘Thereby 
much trouble and expense would be avoided. 

The objection has been raised that if A. sent out 
his drawings, B. could copy them. Well, what if he 
did ? A. could copy B. and both would be gainers by 
exchanging their ideas. Else why does the Institution 
of Mechanical Engineers exist ? I can remember 
when engines were built with strokes of 6ft. and jin., 
and screws were cut with fancy threads to keep the 
repairs in the builder’s shop. What folly it all seems 
now. What folly this plea for secrecy in such matters 
as the drawings of a steam engine will seem in a few 
years’ time. The secret of success in mechanical 
engineering lies, in these days of technical education, 
in quality and treatment of materials, accuracy of 
machine tools, and skill of workmen, not in drawings. 

I have been led into this digression by reflecting on 
my own experience. I return to the more general 
question of organising the engineering trade, both in 
its individual workshops and as a whole. Except in 
a few cases, workshop organisation here has not 
received the attention given to it in America and 
Germany. There are still shops without definite 
planning of the progress of the work, without adequate 
equipment of jigs and gauges, and without standard 
shapes of tools or a tool room ; where men drift about: 
in search of tools and tackle, or wait in idleness for 
drawings or materials, where machinery is obsolete, 
and light so bad that good work could not be done if 
the machinery were up to date. 

Such shops will have to go. They cannot compete 
in price or quality of work with those where, what is 
known as ‘scientific management,’ or anything 
approaching it, prevails ; where the progress of every 
job is planned to the last detail before it is sent into 
the works ; where machinery is so arranged that each 
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piece passes through the whole series of operations to 
be performed upon it in predetermined order and 
without pause, and is immediately succeeded by 
another piece to undergo the same cycle of operations ; 
where labourers and tackle for fixing the work in the 
machines are ready the moment they are wanted ; 
where drawings, gauges, tools properly ground to 
standard shapes come with the work ; where cleanli- 
ness, light, and comfort reign, and where endeavour 
is made to get the workman to regard his work more 
as a problem to-be solved than as a task to be got 
through. 

And if the industry is insufficiently organised in 
machinery and shop management it is still more so in 
the equally important business of obtaining orders to 
keep the shops at work. There are no selling agencies 
like that of the great thread ‘“‘ Combine.” Each firm 
has its ownagents. Many of those working in England 
have little or no engineering knowledge, and those 
working abroad are often without the social influence 
and powerful diplomatic and financial backing of 
their competitors. We are far too much inclined to 
look upon the commercial representatives of engineer- 
ing firms as “‘ bagmen.” J have been humiliated and 
indignant at the supercilious discourtesy or downright 
insolence with which | have sometimes seen these 
men received, even by engineers. While they are 
treated in this way the right class of men will never 
enter this branch of the engineering industry. ‘To 
represent the industry abroad we need cultivated men 
as well as technical experts, tactful, diplomatists, 
masters of other languages than their own, and the 
social equals or superiors of those they may have to 
transact business with. Small firms cannot afford to 
employ such men any more than they can afford to 
keep their machinery up to date, er to refuse orders 
for goods which their machinery is not specially 
udapted to produce, to provide instruction for their 
apprentices, to pay for scientific . assistance, or to 
undertake experiment and research. For these and 
other reasons there is not time to explain now ; some 
kind of combination or co-operation among engineer- 
ing firms, especially the smaller firms, seems very 
desirable, if not indeed essential. 

Combinations have been arranged in other trades. 
The Fine Spinners and Doublers Association, Asso- 
ciated Portland Cement (Limited), Wall-paper Manu- 
facturer (Limited), United Alkali (Limited), the North 
British Locomotive Company, are examples. None 
of these except the last is engaged in engineering, but 
they may be used as precedents to overcome the 
objection to development, the omne ignotum pro 
horribile sentiment which is so ingrained in the English 
character. In Germany, I understand, the dye trade, 
and all the trades ancillary thereto, have just been 
combined into one vast concern, with a capital of 
800,000,000 marks. The great and powerful com- 
binations in the steel trade in America and Germany 
cannot be ignored. The industrial world does not 
stand still. Similar combinations among engineers 
The socialistic 
ideal of Government control and ownership, though 
it may in some degree be necessary to carry an un- 
prepared, unorganised nation through a great war, 
will never commend itself to the people of this country. 
Mechanical engineering to be efficient must be inde- 
pendent, and to be independent it must have some 
powerful representative body to decide and voice its 
policy. Much thought has been, and is now being, 
given to the formation and functions of representative 
trade associations, and several such associations have 
been formed directly or indirectly connected with 
mechanical engineering. It is sufficient for my pur- 
pose to mention two of them. 

First, the Federation of British Industries, the child 
of Mr. Dudley Docker, C.B. It is intended to repre- 
sent all the industries of the country. Secondly, the 
British Engineering Association (the B.E.A.), con- 
nected with the name of the inventor of that very 
officient “ strafing’? apparatus, the Stokes’ gun. 
With it is now amalgamated the Council for the 
Organisation of British Engineering Industries, born 
at the Manchester Engineers’ Club in 1914. The 
amalgamation is intended to be representative of the 
entire engineering industry, just as another similar 
association, the British Electrical and Allied Manu- 
facturers’ Association (the B.E.A.M.A.), is intended 
to represent the electrical industry. 

In these associations might be found the compo- 
nents of a practical and effective scheme for the orga- 
nisation of the British engineering industry, if only it 
were possible to co-ordinate them, to induce all firms 
to belong to them, and to get the trade unions to co- 
operate. For instance, at one end of the chain there 
might be the individual employer responsible to the 
District Executive of the British Engineering Associa- 
tion for the management of his own works, the corre- 
sponding trade union authority being the shop 
stewards or the men’s Shop Committee. The next 
link would be the District Executive of the British 
Engineering Association, with which might be amalga- 
mated the District Committee of the existing Engi- 
neering Trades Employers’ Federation. This District 
Executive would be charged with the oversight of the 
district employers, works, and trade. In co-operation 
with the district officers of the trade unions they would 
arrange rate of wages and piecework, terms of co- 
partnery, the number of apprentices for whom places 
could be found, end the moans of continuing their 
education. The District Executive would receive 





reports from employers as to the state of their order 
books, their difficulties with labour, supply of mate- 
rials, and transport; also as to experiments and 
research required to overcome local manufacturing 
difficulties, and would report to the Executive Council 
of the B.E.A., 7.e., the Executive Council of the entire 
engineering industry. If combination or amalgama- 
tion could be arranged they would also advise the 
Executive Council of the B.E.A. as to the kind of work 
each shop in each district could profitably undertake, 
what machinery required replacement, what works 
should be removed to other districts or closed alto- 
gether ; they would also keep reactionary employers 
in order. 

The next link—the supreme body in the engineering 
trade—mnight be the Executive Council of the British 
Engineering Association. With it might be amalga- 
mated the existing Engineering Trades Employers’ 
Federation. Its proposed activities can be partly 
gathered from what I have just said. They are 
described at length in a report presented to the Council 
for the Organisation of British Engineering Industry 
at the Engineers’ Club in Manchester in November, 
1915. I cannot repeat them here. They include 
transport, intelligence, production, patents, publicity, 
finance, education, research, and legislation in the 
broadest sense. The Council would act through 
standing committees. Its authority would be great 
and its influence far-reaching. The corresponding 
body acting for thé men would be the Executives of 
all the engineering trade unions. Last of all would 
come the Federation of (all) British Industries and the 
Federation of Trade Unions, if that body be brought 
to birth. These would deal directly with a Minister 
of Industry and Commerce. The chain would then 
stand thus :— 


The Manufacturer. The Shop Stewards. 
| 


| 
The district Executive of the = The district Officers of the 
B.ELA, Engineering ‘Trades Unions. 
| 


‘The supreme Executive Coun- = 
cil of the B.E.A. 


The Executives of the Engi- 
neering Trade Unions. 


The Federation of (ali) British = 
Industries. 


The Federation of Trade 
Unions. 


The Minister of Industry and Commerce. 

As yet there is no Minister of Industry and Com- 
merce, but there is a Minister of Labour. Labour is a 
very essential element in industry. Both have the 
same interests. Let us not have two Government 
Departments to squabble with each other and accen- 
tuate the difficulties which we hope to smooth away. 
Let the Minister of Labour absorb all interests and 
become the Ministry of Industry and Commerce, 
acting for the interests of employers and employed 
alike. 

I have outlined this scheme of co-ordinated associa- 
tions as a speculation. 1 do not suppose there is the 
faintest chance of its adoption. I fear that many 
manufacturers would oppose it tooth and nail. | 
have no idea how the trade unions would regard it. 
But even if the combination or amalgamation sugges- 
tions be deleted, there would still remain a skeleton 
on which a living body of some kind might be built. 
And here, to prevent any misunderstanding, I think 
I ought to say that the Manchester report, to which 
I have referred, does not advocate a “ combine ”’ ; 
on the contrary, it disclaims any such intention. I 
have suggested it myself because I cannot see that 
much good can be done unless at least the small firms 
be amalgamated. Moreover, the suggested amalga- 
mation of the existing Engineering Employers’ 
Federation with the new B.E.A. might not be easily 
accomplished. : 

EMPLOYERS AND EMPLOYED, 

I have spoken so far of matters which we engineers 
can deal with if we will, our own education and train- 
ing, the education and training of our workmen, and 
the organisation of our industry. But now I come to 
a problem of far greater difficulty, the negotiation of a 
treaty to secure a lasting peace between employers 
and employed. Without this peace the victory over 
Germany, for which we have sacrificed so much, will 
be in vain. The future of the British Empire depends 
on its attainment. Even if it were not so a treaty 
should be made. The Government and all firms 
working under it have bound themselves jointly and 
severally to restore all the trade union restrictions, 
rules and customs which the unions, at the request of 
the Government, agreed to abrogate for the duration 
of the war. Their restoration has been a condition 
in all Government contracts since March, 1915, and 
was guaranteed by the Prime Minister in the House 
of Commons in the following month.* 

I hope the trade unions will have learnt, before the 
war is over, that a policy which compels a workman 
to limit his output and his earnings, which refuses a 
manufacturer a due return on the cost of installing 
up-to-date machinery, and on expenditure for 
scientific research, is as injurious to the workman as 
to his country, and that if persisted in it will ultimately 
ruin both, even if it bring particular unions some 
temporary gain. If we are to compete successfully 
with nations in whose industrial vocabulary ‘“ ca’ 








t On June 23rd, 1915, Mr. Asquith said: ‘‘ We promised we would 
give a guarantee that at the end of the war the pre-war conditions 
would be restored. We have done it not merely by solemn declarations 
on the of the Government, but we have embodied them in an 
Act of Parliamegt. We havea statutory rantce carried ynanimously 
by Parliament by men of all parties—all sorts and conditions of men. 
They are all in it, and they are all committed to that guarancee.”” 





canny ” finds no place, limitation of output and restric - 
tions on working machinery will have to be given up. 
But if the unions be wise enough to give up voluntarily 
what we have undertaken to restore, we are in honour 
bound to give them some acceptable equivalent. I 
have seen in the newspapers that conferences are 
being held between representatives of the employers 
and the unions with a view to the negotiation of a 
treaty of industrial peace. I hope that the report is 
true, for I believe that more industrial disputes are 
caused by misunderstandings than by wrongs, and 
that misunderstandings most easily become under- 
standings when men meet face to face resolved to find 
the “‘ middle way.” 

Of the possible or desirable terms of such a treaty 
it is not my place to speak. But I may try to influ- 
ence the spirit in which the questions at issue should 
be discussed, and in which the inevitable difficulties 
of interpretation and execution of the terms agreed on 
should be faced. I want it to be a spirit of sympathy 
and great forbearance. I know that I am asking much. 
The strikes, the deliberate limitation of output by 
some men, the bargains driven with the Government 
in the hour of the country’s direst peril, have roused 
an indignation difficult to control. I ask for sym- 
pathy and forbearance nevertheless. I think that 
many of the men, and of their leaders, have done their 
best in very difficult circumstances, and where they 
have been to blame, I think, before passing judgment, 
we should consider how far we are ourselves respon- 
sible for the conduct we so bitterly condemn. 

For 100 years employers and employed have been 
at war, and war leaves bitter memories. The war 
began when the tools of his trade were transferred 
from the workman to his master, and he became 
dependent for permission to use them on his master’s 
will. In 1817 trade was bad, and employment diffi- 
cult to obtain. The country was exhausted by the 
Napoleonic Wars. Food was scarce and dear. 
Wages were low and largely paid in goods sold in the 
masters’ shops and at the masters’ price. Children 
of tender age were driven to labour in the mills.§ 
Houses and factories were insanitary, and man) 
trades were deadly to the workers. There was no 
legislation to guard life or limb. -When men were 
killed in collieries no. inquests were held. Ignorance 
was dense. Thousands could neither read nor write. 
The only schools for the people were the Church of 
England parish schools. Travelling was difficult 
and costly. Means of finding employment or learn- 
ing rates of wages and conditions of labour outside a 
man’s immediate neighbourhood were beyond the 
workman’s reach. 

Nor was his material condition the sole cause of the 
workman’s discontent. The law forbade him to 
improve his lot. In 1817 “any persons combining 
with others to advance their wages or decrease the 
quantity of their work, oi in any way affect or control 
those who carried on any manufacture or trade in the 
control or management thereof, might be convicted 
by one Justice of the Peace, and might be committed 
to the common gaol for any time not exceeding three 
calendar months, or be kept at hard labour im a 
House of Correction for a term of two calendar 
months.” 

Is it astonishing that men, bred up in ignorance and 
deprived of free speech by law administered by their 
oppressors, were driven by anger and despair to 
violence ? Indeed, the injustice of the law was so 
apparent that a Select Committee of the House of 
Commons reported in 1824, that the existing law had 
not only not been efficient to prevent combinations 
either of masters or workmen, but, on the contrary, 
had, in the opinion of both parties, had a tendency 
to produce mutual irritation and distrust, and to give 
a violent character to the combinations, and to render 
them highly dangerous to the peace of the community. 
The Committee also expressed the opinion that mas- 
ters and workmen should be freed from such restric- 
tions as regarded rates of wages and hours of working, 
and be left at perfect liberty to make such agreements 
as they mutually thought proper ; and they recom- 
mended that the statute law, which interfered in this 
particular between masters and workmen, should be 
repealed, and also that the commonlaw, und er which 
a peaceable meeting of masters or workmen might be 
a ground for prosecution, should be altered. 

An Act giving effect to these recommendations was 
passed in 1824, but was repealed in 1825, because, as 
the preamble of the repealing Act set out, such com- 
binations as were legalised by the Act of the previous 
year ‘“‘ were injurious to trade and commerce, danger- 
ous to the tranquility of the country, and especially 
prejudicial to the interests of all concerned in them.” 

Such was the oppression and injustice under which 
the workers toiled and the masters made their fortunes 
when our grandfathers were young; yes, and also 
when the present workers’ grandfathers were young, 
and the grandsons have heard, and have not forgotten 
the tales of their grandfathers’ young days. The first 
Truck Act forbidding payment of wages in food, in 
drink, in clothes, or articles other than current coin, 
and making illegal all agreements as to where the 
money should be spent, was only passed in 1831. 
Nor has it been forgotten that, with the exception of 





§ Extract from a protest against child labour in 1816 :—*‘ Seven 
years is the earliest age at which children ought to be employed in 
factories, and then only for four or five hours per day. At eight or 
nine years of age th y might be employed for six or seven hours, 
afterwards they might be employed ten hours, and beyond there 
should be no increase of labour,” 
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a few men like Robert Owen and Michael Sadler, 
employers as a class for many years consistently 
opposed all legislation making for the health and 
safety of the workers. The workers know, too, that 
some employers refuse to recognise the unions even 
now. That the unions have roused hostility by the 
intolerance of some of their officials and by their 
selfish economic policy is unfortunately true. But 
in our attitude towards them we should not forget 
that intolerance is the natural reaction of inexperi- 
enced youth in possession of unlooked-for power 
against past oppression and injustice, or that an 
unwise policy.is the fruit of ignorance. The A.S.E., 
one of the oldest of the trade unions, was only founded 
in 1851. The first Elementary Education Act was 
passed in 1870. 

Employers also should consider how far limitation 
of output, and objections to piecework, profit- 
sharing, and co-partnership, two of the most serious 
causes of difference with the unions, are due to their 
own short-sighted policy in cutting piecework rates. 
The case has been very plainly put by Mr. Barnes. 
“The system,” he says, “has been a _ failure 
because, in the stress of competition, piecework 
earnings have tended to slide downwards to what 
previously had been a time-work wage.’ Indeed, it 
would almost seem to have been an article of economic 
religion that a workman’s earnings should be limited 
by precedent. And thus we go on in a vicious circle, 
the master unable to increase wages because th¢ 
workman will not give the necessary output, the work- 
man limiting the output because the master does not 
raise the pay. 

But that is not the only reason why the workman 
limits output and refuses piecework. Deeply in his 
mind is rooted the belief that increased output causes 
glutted markets, short time, and unemployment, a 
terror which casts its shadow over his whole life. This 
delusion can only be removed by education. I have 
said all this, not to raise prejudice against employers, 
but to show the ground on which I am appealing for 
understanding and forbearance in the great effort 
which I hope is to be made to root out the suspicion 
and ill-will which, before the war, was settling as a 
deadly blight upon the industries of England, and is 
even now weakening our fighting power. We have 
to convince the workers by experience, and teach 
them by education, that piecework, co-partnery, and 
large output are to their advantage, and that only by 
putting the best machinery to the best use can high 
wages, relatively to the cost of living, be maintained. 

To-day they are getting an object lesson which they 
must not unlearn through any act of their employers. 
The Prime Minister alluded recently to the subject in 
the House of Commons, and his words should be 
marked, learnt, and inwardly digested by employers 
and employed alike :— 

‘I am convinced,” he said, in connection with shipbuilding, 
“ after a great deal of examination of the problem, and hearing 
what has been said by both employers and working men, that 
the output can be considerably increased by an alteration of 
methods. Wherever payment by results has been introduced 
there has been an increase in the output of shipbuilding yards, 
sometimes by 20, sometimes 30, and sometimes even 40 per cent. 
We have made a special appeal to the great trade unions 
concerning shipbuilding to assent to the introduction of these 
methods. In some yards they have already been introduced. 
I was very glad to get a telegram from Liverpool stating that 
the Liverpool trade unions had agreed to recommend to their 
workmen that that course would be pursued. It also involves 
an undertaking on the part of the employer that if large wages 
are made by men as a result of special effort, no advantage 
must be taken of that to reduce the rates, and I am perfectly 
certain from what they told me that they have no intention of 
doing anything of the kind. And if they do I want them to 
feel that not merely the Government would deprecate, but 
the House of Commons would be behind the Government in 
deprecating, any attempt to penalise the good worker by 
reducing the rate of payment. That has been the great folly of 
the past, and that is why the fear of these piecework rates has 
simply bitten into the workmen’s mind.” 

The italics are my own. And here I venture to 
interject a timely caution. Directly the war is over 
the engineering trade will have a period of activity 
without precedent ; wages will, if possible, rise, and 
enormous profits will be made. These profits must 
not be distributed in inflated dividends, as in the 
“boom” after the Franco-Prussian War, first 
because large dividends will encourage speculative 
enterprises whose failure will hasten and accentuate 
the financial stringency and bad trade which must 
come when the first great boom has to be liquidated ; 
and, secondly, because the money must be saved to 
keep up wages and employment when the bad time 
comes and the employers’ theory of piecework is put 
to the test. To-day piecework prices are fixed in 
some places by associations of employers and em- 
ployed; but generally, I think, the former have had 
and still have the business practically in their own 
hands. Inthe future I hope that not only piecework 
rates, but wages, demarcation, and other contentious 
questions, will be settled jointly by one or other of the 
associations [ have mentioned. Surely with such an 
organisation managed in its higher courts by men of 
ripe experience and ability it would be possible to 
arrive at just decision, and to control the headstrong 
and unreasonable among the employers and the men. 

Then there is another matter which will have to be 
considered soon—the length of the working day. We 
ask for better education of the workers. We mean to 
try to give it them. But to enjoy its fruits they will 
demand more leisure, and I think public opinion will 
uphold them. The eight-hours day has been pro- 
posed and tried, and if the unions will allow the men 
to do their best it may be possible, even in the face of 





the coming competition, to keep wages up, in spite of 
the shorter working hours. . It must be remembered, 
however, that in the engineering trade standing 
charges and interest on cost of machinery amount to 
several times the wages bill, and that many of these 
charges run on while works are standing idle, adding 
to the cost of every article produced, and reducing the 
margin available for increasing wages. 

Would it be possible to introduce a two-shift day ? 
A morning shift, and an afternoon and evening shift, 
by which the men would get one fortnight, free morn- 
ings; the next, free afternoons; every day their 
cherished mid-day meal ; and every night in bed. A 
three-shift day is worked at greater inconvenience, 
but having regard to the present attitude of the 
unions, I fear the suggestion is outside the region of 
practicable politics for the present. It is, perhaps, 
worth while mentioning that the three great disputes 
in the engineering trade were concerned with one or 
other of the subjects I have mentioned, qualification 
of men to work machines, hours of work, and limita- 
tion af output. The objects and results of these dis- 
putes are worth consideration. 

The lock-out of 1852 was brought about by a 
demand for the abolition of piecework and the 
removal of labourers from machines. The masters 
were victorious. The strike of 1871 was caused by 
the refusal of the employers to grant a fifty-four 
hours week. The men won. ‘The lock-out of 1897- 
1898, though it began with a strike on the question 
of an eight-hours day, was really brought about by 
interference of the unions with the management of the 
works, the selection and training of machine workers, 
objections to the employment of non-unionists ; but, 
above all, by limitation of output. The men were 
beaten. 

In the first and last public sentiment and right were 
with the masters, in the second with the men. I shall 
be told that the issues of these disputes were governed 
by the state of trade. And so they may have been in 
part, but I believe there is a power that works un- 
ceasingly through right and wrong to weave the 
tangled web of anarchy into the pattern of an ordered 
life, and that these ephemeral troubles are but means 
that it employs to lead both sides to a right conception 
of their duties to each other. That this enlighten- 
ment will come is sure. The ignorance of men, their 
prejudices, and their greed, alone postpone its advent. 
ihe masters who sweat workers, eut piecework prices, 
use obsolete machinery, crib time, and limit their care 
tor health and comfort to the minimum requirements 
of the Factory Acts or less—the workman who deli- 
berately lose time and limit output, who refuse to 
allow machinery to be worked by. men as competent 
to work it as themselves, who obstruct the introduc- 
tion of new methods and new processes of manufac- 
ture—if we could ship them one and all to Germany to 
assert their * rights ’ against each other on a foreign 
soil and under Prussian discipline ; or, better far, if 
we could lead them side by side in mutual trust, to 
bury strife, suspicion and ill-will, deep in the graves 
of their sons and brothers who have fallen in the war, 
and teach them to see the right as clearly as their dead 
sons and brothers see it now—the ideal of industrial 
life would be in sight. 

It is to this end that I plead for understanding and 
forbearance from employers. You cannot drive 
2,000,000 trade unionists, but you can educate and 
persuade them. ‘In a national crisis men should 
think more of what they could give than of what they 
were likely to get,” said a great Labour leader to the 
Manchester Trade Union Congress only three months 
ago. Can we not act upon his words—the time is 
ripe. We stand to-day upon a peak of circumstance 
uplifted by the war, our eyesight cleared by common 
peril, our sympathies unsealed by common pain. 
Behind us are the dark days of the past, before us on 
the far horizon is the new industrial world. Can we 
not turn our backs upon the night and march in 
faith, in hope, in charity, towards the dawn—the 
dawn of a new day when England shall be Merrie 
England in the noblest sense, wherein employer and 
employed shall live in peace and work together for the 
glory of their native land. 








THE APPLICATION OF COAL GAS TO INDUSTRY 
IN WAR TIME. 


In a paper before the Royal Society of Arts, on Wednes- 
day, Mr. H. M. Thornton gave some account of the progress 
that has been made in the application of coal gas to 
the manufacture of munitions, since he read a paper 


on the same subject two years ago. The general case as 
to the advantages attaching to the use of gas in the 
engineering trades was exemplified in the recent discussion 
on metal melting at the Institute of Metals, and although 
most of us are familiar with the extent to which coal gas 
is being used in our munitions factories at the present 
time, Mr. Thornton’s illustrations indicate the extent of 
the increased use of gas in this connection in @ very 
striking manner. ; 

This progress, perhaps, is most graphically shown in 
the figures of gas consumption for manufacturing and 
power purposes in eight industrial towns in the Midlands, 
Yorkshire, the North-East, and the North. Therespective 
percentage increases are 57, 28, 100, 72, 154, 84, 112 and 64, 
whilst the increased gas consumptions of seven typical 
factories engaged on war work are 330, 434, 89, 200, 3, 314, 
923 and 122 per cent. respectively. 

Of the type of apparatus in use, it is only perhaps 





necessary to mention a few typical instances, because 
there is practically no operation where heat is required 
where gas does not now find a place. Mr. Thornton 
illustrated, for instance, a natural draught oven furnace, 
with an inside length of 22ft. 6in. by 2ft. by lft., for 
annealing bars of tool steel. It takes a load of 4 tons per 
charge and is one of the biggest coal gas furnaces in 
operation in this country, consuming about 2750 cubic feet 
per hour. In Sheffield, too, a low-pressure gas-air furnace 
for annealing high-speed steel. bars is popular. This 
furnace takes a charge of several tons, according to the 
section of the bars, and at a temperature of about 
850 deg. Cent. it consumes, approximately, 3500 cubic 
feet per ton annealed. Mention was made of a series. of 
other operations in connection with shell manufacture, 
such as the “nosing” or “ bottling” operation and 
drying ovens. 

Passing to the gun, gas finds its principal service in 
unshrinking gun linings and shrinking on gun jackets, and 
for oil hardening gun tubes. These furnaces are in use 
for weapons from the short 4.5in. howitzer to the long 
naval gun, and the heights of the gas furnaces range from 
8ft. to 70ft. 

In one of our largest armament works, the heat treat- 
ment department is completely equipped with gas, and is 
claimed to be one of the finest equipments in the country. 
In the manufacture of tools of all kinds—-cutters, reamers, 
lathes and planing tools, broaches, &c.-—its use has expanded 
enormously since the war began, and illustrations of several 
such equipments were shown. In the popular twin 
hardening furnace, air blast is used at about 1 Ib. pressure 
per square inch. The tools are preheated in the upper 
chamber at about 900 deg. Cent., and then immediately 
transferred to the lower chamber at about 1260 deg. Cent. 

For the heat treatment of the special alloy steel used 
for the plates for the steel helmets of our soldiers, a low- 
pressure gas and air furnace has been found to be specially 
suitable, on account of the equal heating and non-oxidising 
conditions. In the annealing of wire, of which huge 
quantities are used by both the Navy and Army, the coils, 
weighing about 1 cwt. each, are heated to 800 deg. Cent., 
thereabouts, and are then cooled off gradually in 
soaking pits. The gas consumption is about 2000 cubic 
feet per ton. A gas heated lead bath furnace for annealing 
aeroplane stream line wires is 15ft. long and is of the 
down-draught type. 

Brief reference was made of the use of the gas furnace 
in the non-ferrous metal industries, and finally, a large 
portion of the paper was devoted to a description of the 
association of gas with the welfare movement in factories, 
i.e., in the canteens. Kitchens to serve staffs varying 
from 100 to 2000 workpeople have been erected in various 
factories, and the advantages of gas in this direction are 
manifest. 

Sir George Beilby, F.R.S., Chairman of the Board of 
Fuel Research, who presided, said he deprecated the 
methods of those lecturers and professors who told us that 
we wsre wasting our resources ina hopeless way, and that 
we had only to wave a magic wand to realise those wasted 
products in great wealth and great prosperity for the 
nation. Although Mr. Thornton’s paper had, towards the 
end, partaken of that character, yet it also showed what 
could be accomplished by patient and diligent work, 
because without the work that had been carried out 
before the war by the author, that help which was so 
urgently required at the beginning of the war would not 
have been available. Five years ago it would have 
staggered those who were accustomed to the use of coal 
gas under pressure in small furnaces to he told that within 
this short space of time we should have furnaces 22ft. 
long, such as were used in the heating of large steel bars. 
Notwithstanding the comparatively high price of coal gas, 
there was a great future for it for industrial purposes, but 
the development would be very much greater if @ poorer 
but very much cheaper gas could be made available. 

Sir Robert Hadfield, F.R.S., after mentioning that his 
own firm’s gas consumption, entirely for war purposes, 
was about 500 million cubic feet per annum, referred to 
the natural gas supply in America, and called attention 
to the need for providing cheaper gas here, if we were to 
maintain our industrial supremacy. Gas companies paid 
fine fat dividends, ‘and although he was a gas director 
himself, he thought there was a large margin between the 
two shillings charged for gas and the actual cost. He 
outlined the advantages in steel manufacture of complete 
control of the temperature, and concluded by recalling 
that Sir Henry Bessemer devoted a great deal of attention 
at one time to the production of a high-pressure melting 
furnace. He did not know why this work had not been 
continued. The pressures used by Sir Henry Bessemer 
were from 80 Ib. to 100 Ib., and not 5, 10, 15 or 20 Ib. 
There was, he believed, a great future in that method of 
melting. 

Mr. F. W. Goodenough, of the Gas Light and Coke 
Company, pointed out that gas companies’ dividends rose 
and fell with the price, so that the price was not likely 
to be unduly high. Even with the present alleged high 
prices, Sir Robert Hadfield’s firm had been successful in 
obtaining a contract to supply shells in America in 
competition with American firms. : 

Mr. James Swinburne suggested that work should be 
done in improving the economy of gas furnaces. At 
present there was a great deal of heat wasted; was it 
possible to improve the insulation of the ovens so that 
none of the heat escaped, except with the exhaust 
gases ? 

Mr. Thornton, in reply, indicated that problems of 
research, both as regards the use of higher pressure, and 
improving the insulation of furnaces, are awaiting solution 
in the laboratories of manufacturers of gas-heated 
apparatus, as soon as the necessary staff is available after 
the war. 


or 








Aw American writer on naval affairs says that about 
80 per cent. efficiency on oil fuel boilers is now obtained, 
but 90 per cent. is within the realms of practicability. 
Boilers designed to secure some of this better effici- 
ency are being put forth, and others are under construction. 
The same writer says that there are probably more marine 
Diesel engines under construction in his country than in 
any European country, and as good engines as any abroad 
can be built in America. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE METRIC SYSTEM. 


Sir,—My location in point of time and space—accentuated 
hy the present irregular postal communication—makes it clearly 
impossible for me to join effectively in the discussion now going 
on in your columns relative to the metric system. I cannot, 
however, refrain from replying to the letter by Mr. Edward C. 
Barton, published in your impression of March 16th. 

I have not seen the Metric Bill of the Associated Chambers 
of Commerce, referred to at the beginning of Mr. Barton’s letter, 
hut I can only interpret his reference to the “* safeguards of the 
engineering and other trades from any interference with their 
tools or the output of their machinery,” to mean that an 
exception is to be made in the application of the metric system 
to engineering and similar trades. 

Before you have gone much farther, you will also exempt the 
textile trades wherein objectors are as insistent and objections 
as compelling as in the engineering trades. How many of the 
great industries of Great Britain must be exempted before the 
absurdity of the claims for universality and uniformity becomes 
apparent to those who urge them ? 

The idea that such exceptions take the ground from under the 
objections of the engineering or other trades, while speciously 
plausible, is untrue. The exceptions mean that those trades 
will buy their raw materials and sell their finished products by 
the metric system while continuing to base their intermediate 
factory work on the English system. A perfect example of 
this condition has been laid bare, for it is precisely this condition 
in the textile trades of metric Europe, which has been so com- 
pletely exposed by Mr. 8. 8S. Dale, with results that cannot be 
described. ‘Textile calculations in any one system of units are 
not complex, but, with two systems combined in this manner, 
they dely the understanding and become a blind staggering 
among conversions, reconversions, incommensurate ratios and 
reciprocals which the mind refuses to follow, the process becoming 
a blind application of incomprehensible rules ; and this condition 
is exactly what this exception, if I understand it aright, will 
bring about in the engineering trades. 

Mr. Dale’s exposure is not of an industry, but of a condition, 
and those who read it as such will find in it a warning against 
any attempt at stifling their objections by making an exception 
of their industry. It is precisely this partial adoption as the 
only possible result of an attempt at complete adoption, rather 
than the metric system per se, that we are fighting. ‘To modify 
the attempt at complete adoption into an attempt at partial 
adoption does not help. It is the mixture of systems that is to 
be feared, and whether it is brought about by the force of law 
or in defiance of law does not alter the physical result. 

I can here do no better than quote from the report made to 
our Congress, by John Quincy Adams, nearly a century ago :— 
“The legislator finishes by increasing the diversities which it 
was his intention to abolish, and by loading his statute books 
only with the impotence of authority and the uniformity of 
confusion.” You can scarcely fail to observe that while our 
former President says that ‘* The legislator finishes,’’ we now 
find your legislators asked to begin by introducing this ‘‘ uni- 
formity of confusion.” 

The metric case rests at every point on the tacit assumption 
that the new is to replace the old, that there are to be no 
exceptions, but that the old units are to disappear, and this 
deliberate introduction of exceptions nullifies and inverts the 
entire argument. Thus we are told that the number of units 
in use will be reduced. This would be the case were the new to 
replace the old, but, plainly, if the new are merely to be added 
to the old, the number of units in use will be correspondingly 
increased, Similarly, we are told that we will have fewer and 
simpler ratios ; on the contrary, we will have more and worse 
ratios—those between the units of the two systems which, 
being incommensurate, are far worse than any that we now 
have. Refer to the voluminous conversion tables between 
English and metric units with which all engineers’ reference 
books are burdened. ‘These tables of ratios are additions to our 
system of weights and measures which have been injected into 
it by the occasional use of the metric system—ratios which are 
as much beyond the capacity of the memory as a table of 
logarithms, and the weight of whose burden depends not upon 
their volume, but upon the extent of their use. Thus does the 
metric system reduce and simplify ratios! Does the metric 
party reply that these added ratios are but a temporary feature 
of the transition period to disappear at its end ’ Then I reply 
that the transition period will not reach its end until compulsion 
has been made universal by the removal of the exemption of the 
engineering trades. 

To continue my comparison, we are told that confusion will 
be reduced ; on the contrary, if the use of old units is to continue, 
it will be increased. We are told that we will introduce 
uniformity ; on the contrary, we will introduce diversity. We 
are told that calculations will be more simple ; on the contrary, 
they will be more complex by reason of the constant conversions 
between the systems. We are told that the work of school 
children will be reduced ; on the contrary, it will be increased, 
and so on to the end. 

The investigation in which Mr. Dale and I have been engaged 
for the past fifteen years has proved that the adoption of the 
metric system does not mean, as it has always been assumed to 
mean, that the new shall replace the old ; but, on the contrary, 
that the new shall be superimposed on top of the old, and that, 
thereafter, the two shall go on together. ‘This dominating phase 
of the subject is new. In the past, the argument on both sides 
has consisted of a comparison of the English and metric systems, 
but this comparison has no application to the actual condition. 
Plainly, we must compare what we have with what we will get, 
not with what the metric party piously hope we will get, for, in 
the face of facts, those hopes have no foundation, while, by 
making exceptions, your metric party abandon the hope. 

Our discoveries relegate the old discussion based on the 
decimal ratio and on the ‘‘ beautiful interrelation and correlation 
of the units” to the out of date. The only questions now 
remaining are, what are the consequences of a mixture of 
systems, and do we want vaat mixture ? One may be an ardent 
believer in the metric system and, with perfect consistency, 
oppose its attempted adoption, once he realises the complexity, 
confusion and disorder that are certain to follow the attempt 
and the partial result. 

Mr. Barton concludes his letter by bringing out that stock 
gun of the metric arsenal, the saving of time in the education of 
children. The origin of this claim is lost in the mists of 
antiquity, but it has no foundation in fact. Successive metric 
writers simply repeat it from a previous writer and pass it on to 
the next, never giving us the source of the estimate nor the data 
on which it is based. 

The public schools of this city form, 1 suppose, the largest 
system of schools on earth in which a uniform course of study 
is followed. This course of study is reduced to a well-defined 
schedule from which it is easy to calculate—not estimate—the 
time consumed by school children in the study of denominate 
numbers and weights and measures. I have recently made 
this calculation from official data, the result being to show that 
the total aggregate time consumed in the study of denominate 
numbers and eg ap and measures by the brightest boys is 
2.2 weeks, and by the dullest 3.35 weeks. To realise this 
modicum of saving the old units must disappear. If they are to 
continue, and if, as all know, 





effectively taught, more time will 
will be a loss. 
New York, 
April 12th. 


be required and the net result 

F. Hatsey, 

Commissioner, American Institute 
of Weights and Measures. 





Sir,—The coming labour problem is a reason for haste instead 
of delay—as claimed by ‘‘ Manager ’’—in adopting the metric 
system and decimal coinage. The industrial clerk will, for a 
certainty, share in the advantages of shortened hours and 
increased wages, and we must meet this change by increasing 
his output and decreasing his ‘“‘ brain fag.” His first require- 
ment will be a generous outfit of counting machines. On the 


' comparatively little practice—as compared with our boys 


struggling with the maze of our system—become proficient. gp» 
Looking at the question from whatever standpoint, whether 
from that of education, utility, convenience, home and foreign 
business—the latter is one of overwhelming national 
importance—everything points to the urgent need of our lining 
up with the majority of the enlightened nations. 


April 23rd. MeErricist. 





STIMULATED MANAGEMENT. 


Sir,—Your article of February 23rd, on “ Stimulated 
M t,’” is right to the point ; the employer is responsible 





Continent an employer would purchase one type of h 
decimal throughout. We are faced with the difficulty of pro- 
viding for coimage, weights—two sets—and measures—wet, 
dry, length, and area—without a single run of one sequence 
of proportions, and a full outfit would entail the purchase of 
seven different sets of machines, which is out of the question. 
We compromise by purchasing “‘ coinage” machines with 
several additional ** pounds” columns, which permit of calcu- 
lating weights and measures, provided they are first converted, 
item by item, into decimal equivalents. Such a machine 
will cost £75, and is only a makeshift, whereas the equivalent 
machine in a Swiss engineer’s office costs £50, and can be used 
for every purpose, because his coinage, weights, and measures 
are all decimal. In addition, the ‘* metric” clerk will have 
the advantage of clearness of thought. The specific gravity 
of a substance—-say, 13.6 for mereury—gives the weight of a 
cubic metre at 13.6 tonnes, or 13.6 grammes per cubic centi- 
metre. If a certain oil costs 125f. per hectolitre, each litre 
will cost 1.25f. A tram rail of 43 kilos. per metre will weigh 
43 tonnes per kilom. To those who have witnessed these 
marvels of simplicity, it is very sad to see his countrymen still 
working in the old way, and resisting a change that is inevitable. 

When we come to reasons for this opposition, we find that 
it arises from fear of loss by “* scrapping *’ of plant. Clause 4 (a) 
of the proposed Bill disposes of this myth, by expressly declaring 
that all old machinery may be used and new machinery made 
upon the old measures, and the product can be sold. Curious 
to say, this privilege has been conceded by every metric country. 
The opponents of the metric system know this fact so well 
that they make it one of the chiet crimes to be laid at the metric 
door. ‘They cry aloud about the toleration of a few old measures 
and old expressions in France, while their own country abounds 
with illegal measures. They know that the Swiss watch trade 
held out for a generation against the metric change, and yet 
they would have us believe that all our machinery is to be 
scrapped. We know, as metrists, that little change will take 
place in the engineering and the textile trades for quite a time 
after the law is passed, but we know that the general use of the 
metric system in our “* shopping ”’ will rear up a generation that 
will stand amazed at the ** old man’s” opposition to a set of 
weights and measures that mean clearness of thought and use 
of machinery to kill drudgery in the office, as the sewing machine 
did for the women in clothes making. 


April 20th. ANOTHER MANAGER. 





Srm,—I was much struck with an observation made at the 
meeting held at the Institution of Civil Engineers by one of the 
speakers, who said that as regards our trade with South America 
two things were necessary, one to learn Spanish, and two, to 
adopt the metric system. He probably did not realise the want 
of logic in his statement. A knowledge of the language, we 
shall all agree, is indispensable, but when one learns a language 
one does not drop one’s own. Therefore, why adopt the metric 
system ? As one who has also some knowledge of South America, 
I can say that the metric system is by no means universal, 
though legally the only system of measurement in force. The 
fact 1s, that traditions prevail over laws when the convenience 
of the community benefits thereby. If one asks a countryman 
in Chili, how far it is to such and such a place, he will reply, 
so many leagues, not kilometres. If a lady goes into a shop to 
buy dress material, the shopkeeper will tell her that it is so much 
a“ vara,” which is an old Spanish measure, about as much less 
than a yard as a metre 1s above it, and there is, of course, the 
example—probably the biggest of all—of Chilean nitrate, which 
is quoted on the Valparaiso and Santiago Stock Exchange at so 
much a “ quintal Espajol.” 

Weights and measures are much the same as languages. It 
is extremely tiresome that other countries will speak a foreign 
lingo, and we shall have to learn it if we want to do business 
with them; but because of that, nobody dreams—except the 
Esperantoists—of making a universal language, and the ideal 
of a universal system of weights and measures Is just as remote. 

If our merchants will take the trouble to have their catalogues 
translated into the language of the country to’which they send 
their goods, and at the same time give any measurements 
alternatively in the English and metric systems, I believe the 
difficulties will be largely diminished. Tables of conversion 
from one system to the other, corresponding to a dictionary in 
the two languages, will make the matter quite simple, without 
those terrible long sums in arithmetic with which the advocates 
of the metric system want to make our flesh creep. No foreign 
exchange broker, for example, ever works out the equivalent 
of a bill for, say, £126 8s. 4d. in francs, roubles or pesetas, at a 
given rate of exchange ; he simply looks it up na book. It is 
a good commercial principle to try to look at a business 
proposition from your customer’s point of view ; therefore, let us 
write to him in Spanish and quote to him in metres, if he wants 
it so ; but until we are convinced that Spanish is a better language 
than English, and the metre a better unit than the foot, let us 
rather bear the ills we have than fly to others we know not of. 

April 20th. H.C. A. 





Sir,—I have read with interest ‘‘ W. A.’s ’’ courteous reply, for 
which I thank him. 

I am, of course, quite aware that a farmer would not give such 
detailed measurements of a field as cited in my !etter. I did 
so only to illustrate what sort of figures may, and very often do, 
crop up in our ancient and beloved system. ‘The fact that they 
may, and often do, crop up is the point of importance, not the 
question of when and where they crop up. 

I agree that change and progress are not—necessarily—inter- 
changeable terms. But neither are conservatism and advantage. 
Does *‘ W. A.” know of any instance in which the change to metric 
system, and decimal coinage, has not proved to be an act of 
progress ? 

The supposition of an intellectual minority seriously proposing 
to enforce 12 as the radix of notation instead of 10 could 
only be conceivable and admissible if the position of things were 
entirely reversed, ¢.e., if they could show equivalent advantages 
accruing therefrom as the decimal system possesses over the 
duo-decimal. In that case, I should enthusiastically champion 
the latter. 

In conclusion, may I ask ** W. A.”’ to consider the great advan- 
tage of the metric and decimal coinage systems, from the educa- 
tional point of view. An enormous amount of time is wasted at 
school in committing to memory our antiquated and arbitrary 
tables of weights and measures, and in reducing acres to square 
inches, and pounds to pence, &c. The French boy is not 
hampered in this way, and can devote more time to subjects not 
taught here—at least in ny time—such as universal history. 
Once the French boy’s brain receives and retains the idea of the 
fundamental units such as metre, litre, kilogramme, franc, &c., 
he soon masters the whole system, as all the multiples and 
fractions of these fundamental units are perfeetly uniform and 
consequential, not arbitrary like ours. When he gets a little 
further and fully graps the significance of the shitting of the 


the- metric system is not now | decimal point, he has mastered the whole problem, and can with 





for the limited output in the past to a greater extent than the 
employees. The workers have erred owing to ignorance, and 
the masters have probably suffered from the same trouble. It 
is almost inconceivable that capable and intelligent managers 
could be so narrow and unprogressive as the majority have been 
in the past. . 
Large output and high wages are bound together, and will be 
found in successful, progressive factories, and these conditions 
are inseparable from good organisation and up-to-date equip- 
ment. A great deal of interest is now shown in wage systems, 
and various premium systems are advocated, the advantages 
being a reduction in cost to the employer and an increase in 
wages to the workman; it will be found, however, that no 
system is applicable to all conditions, and while day rate is 
necessary for some work, piecework is sometimes advantageous. 
The differential piecework system can be used under certain 
conditions ; in the case of handworkers an increasing price per 
piece is justified, for if an output of say, ten pieces = day is 
considered a fair output, the price is set accordingly; but if 
fifteen pieces are finished, the employer can well atford to pay 
a higher rate and yet be able to obtain a lower factory cost, 
owing to the reduction in the overhead expense or burden, Xc. 
Manufacturers must study all the conditions very carefully, 
and above all things be progressive, then the labour problem 
will cease to be the principal cause of trouble, and the manager 
will be able to devote his energies to the real problems of 
manufacturing, in competition with the best brains of foreign 
competitors. C. H,. Happreit, A.M.I.E.E. 


Swampscott, Mass., U.S.A., April 4th. 





A THERMODYNAMIC PROBLEM. 


Six,—In case of miscomprehension between the solutions 
submitted in your issue of April 20th by your correspondent 
G. W. L. H.”’ and myself, to the thermodynamic problem given 
by Mr. Parr, it is necessary to point out that in obtaming 
formula (4), 1 worked under the assumption that condensation 
of vapour and oil in the condenser was necessary, together with 
the rejection of the cooling air at a temperature of x deg. Fah., 
and not at 521 deg. Fah., as assumed by ** G. W. L. H.,’’ my 
impression from Mr. Parr’s letter being that this air was finally 
desired at a deg. Fah. 

Under the assumption, however, that this rejection of cooling 
air takes place at 521 deg. Fah., formula (4) becomes = (120 — 
- 145 x)n. 

The theoretical limiting temperature x will then be somewhere 
between - 20 deg. and - 15 deg. Fah., while under working 
conditions it would probably never arrive much below -- 5 deg. 
Fah. The difference between this result and that given by 
G. W. L. H. is due to the difference in the adopted values of +y. 

April 23rd. Wa. J. WALKER. 





BRUSHWOOD FILTERS. 


Sir,—Will you allow me to supplement slightly your report 
on brushwood filters, to avoid misapprehension. It is perfectly 
correct to say that these filters are dealing with more than 
7 million gallons of sewage per acre, but tnat sewage is more 
dilute than our own, the U.S.A. and Canadian volume per 
capita being 60 gallons approximately, as compared with our 
30 gallons. The outstanding fact is, however, that these 
filters, which formerly—with clinker medium—dealt with 
about two million gallons per 24 hours per acre, are taking 
now—with the brushwood medium—more than three times 
that quantity. As to the nitrification, provided the effluent 
is stable, which it is, this is not all important, and one would 
not expect to see much nitrification when the volume passed 
through is so considerable. It is certain that with air blown 
in from below, nitrification would be rapid. The late Colonel 
Waring did this in the States more than twenty years ago 
with clinker filters, and the late Mr. Corbett, at Salford, has 
shown in this country the result of added air; indeed, it is the 
removal of the clinker from his roughing filter which converted 
it into the activated sludge tank. ‘To the writer, who has 
been closely associated with bacterial sewage purification 
since its inception to the present time, it is curious to note how 
gradually the methods adopted are evolved one from another, 
and patched, as it were, upon one or another, but the outstanding 
facts are always the same, the need for more aerobic and less 
anaerobic treatment; and I have no hesitation in saying 
that many sewage works in this country and abroad would 
at this moment be producing a better effluent if the full 
capacity of the settling tanks was not used. To put a sterile 
or semi-sterile tank etiluent upon a filter is to handicap the 
latter at the start. It is intended now to test the Toronto 
filters with crude sewage from which important results are 
expected, and when it is remembered that during the earlier 
experiments at Leeds, crude sewage in ten minutes transit 
through a 7ft. deep clinker filter produced a non-putrescible 
effluent, it is reasonable to suppose that this will be the case; 
but in any event, the lessened cost of construction with the 
extraordinarily good results obtained from the brushwood 
filter bring us appreciably nearer to finality in methods of 
bacterial sewage purification. 8S. H. Apams, 

York, April 24th. Assoc. M, Inst. C.K. 








AMERICAN INDUSTRIES AND THE Wak.—The following letter, 
under the title of ** The Industry’s Pledge,’ appeared in tho 
issue of The Electrical World for April 7th, 1917, over the signa- 
ture of Mr. E. W. Rice, Junr., who is president of the General 
Electric Company of America :—‘‘ To The Electrical World :— 
The President’s message expresses in simple, but powerful 
words, the solemn and final judgment of a great peace-loving 
people on the issues of this great war. While every thoughtful 
citizen must realise the gravity of the step which we are now 
taking, there will be no holding back, and no matter what 
trials the future may have for us, the knowledge that we are 
fighting in defence of all that makes life worth living, will 
enable us to persevere until victory for ourselves and our 
natural allies has been obtained. Men of the electrical industry, 
representing every phase of scientific and engineering activity, 
will be able to render invaluable service, as a modern war, as 
is well known, cannot be won by courage and strength alone, 
but demands skill in control of complicated machinery and the 
use of scientific methods all the time and everywhere.. This 
is not a war between peoples, but a mighty conflict of 
irreconcilable ideals of government and of life, and there can 
be no question, therefore, that every citizen of this country who 
treasures our ideals will welcome the solemn privilege, which 
has been forced upon him, of fighting for them. We all 
devoutly hope and believe that the entrance of our nation on 
the side of liberty and humanity will bring io a speedy end 
this terrible scourge of the‘ world.—Schenectady, April 4th, 
1917,” 
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THE WAIRUA FALLS HYDRO-ELECTRIC 
POWER SCHEME. 

An hydro-electric power plant has recently been 
put into operation near the town of Whangarei, 
north of Auckland in the North Island of New Zealand. 
It has been constructed by the Dominion Portland 
Cement Company, which has been engaged on the work 
for the last two years or so. The main purpose of 
the plant was to provide power for working the cement 
mill—see Fig. 1—which the company has_ erected 
at Portland, a place originally known as Tikorangi, 


single-phase transformers each of 100 kilovolt-ampére 
capacity, coupled in 
230 volts. The low-pressure current is controlled 
from a two-panel board, and from it feeders branch 
into the town. From the 2200-volt board feeders are 
also taken to two transformers, one in Kensington 
and one in Mairtown, which are suburbs of Whangarei. 
The street lighting of the town proper is effected by 
100 lamps which are controlled from the sub-station. 

The sub-station building measures 60ft. by 25ft. 
and 25ft. to the underside of the roof principals. 
Owing to the unstable nature of the subsoil, which 








Fig. 1—ELECTRICALLY WORKED CEMENT 


which is situated on the shore of Whangarei Harbour, 
opposite Limestone Island. As we shall show, 
however, current is also supplied in bulk to the town 
of Whangarei and to certain farmers in the neigh- 
bourhood. 

The power is obtained from the river Wairua, 
which is one of the main branches of the Northern 
Wairoa. The point at which the river is tapped is 
just above the celebrated Wairua Falls—see Fig. 4, 
page 380—which are at a point about midway between 
the two coasts of the island. The power-house is 
situated about 1} miles below the intake. The canal 
into which the water is diverted has a minimum 
width at the bottom of 24ft., and a maximum width 
at the top of 60ft. It terminates in a reservoir 
360ft. long by 100ft. wide, and the water passes from 
that reservoir through racks and screens into two 
riveted steel pipes 5ft. in diameter—the largest water- 
carrying pipes in the Dominion, so it is said. ‘The 
length of the pipe line is 400ft., and the actual vertical 
fall is 140ft. 

The power-house, which is built of reinforced 
concrete, is designed to accommodate eventually 
6000 horse-power, but at) present it only contains 
two turbine units each of 1500 horse-power. Each 
turbine is directly connected to a three-phase alter- 
nator, and there is a heavy fly-wheel between the two 
machines. Various views of the river, diversion 
canal, the power-house, and machinery, are given 
on page 380, while the back of the switchboard is 
shown in Fig. 2. The distance between the power- 
house and the company’s cement mill is some 22 miles, 
and for transmission purposes the voltage is raised 
to 22,000. The cement works, which are said to be the 
largest in Australasia, requires 70 motors with an 
aggregate capacity of some 2200 horse-power. The 
motors range from 2 to 200 horse-power. 

The Whangarei Borough Council can call on the 
cement company for energy up to 500 horse-power. 
Current is delivered to a sub-station through two 
sets of aluminium three-phase transmission lines, 
choking coils and electrolytic cell lightning arresters 
being provided. The lines terminate in 25,000 volt, 
300 ampére hand-operated -oil switches, each phase 
switch being enclosed in a concrete cubicle. On the 
machine side of each oil switch are three single-pole, 
hook-operated, isolating switches, while three similar 
switches isolate the bus-bars. The current is stepped 
down to 2200 in a bank of three single-phase trans- 
formers with a capacity of 300 kilovolt-ampéres, 
there being a fourth transformer to act as a stand-by. 
The 2200-volt current is led to a two-panel switch- 


hoard equipped with main oil switches, an ammeter, | 


time relay trips, and three integrating watt meters. 
On the board is also a ‘ Maxicator”’ working in 
connection with an electrically driven clock. This 
instrument records the highest load on the system 
during each half-hour, and it is reset at the end of 
each period by the clock. From the switchboard, 
which is housed in a part of the sub-station belonging 
to the cement company, the current is taken by a 
three-core lead-covered cable through a dividing 
steel grille, 10ft. high, into the portion owned by the 
Borough Council, where it connécts up with a six- 
panel switchboard. The instrument equipment in- 
cludes a voltage regulator and a ‘“ line-drop” 
compensator. The pressure is stepped down by three 





MILL AT PORTLAND, NEW ZEALAND 


is river silt, it was considered advisable to drive piles 
for the foundations. Twenty-three reinforced con- 
crete piles, 12in. square, were used for the purpose, 
and on them reinforced foundations were built. The 


walls of the building, which are 9in. thick, are without | 
reinforcement saving only over windows and door | 


openings and inthe cornice. The floor is of concrete, 
Gin. thick, and reinforced with steel wire netting. 
The interior is divided up into three compartments, 
one being for the Cement Company’s receiving 
station, one for the Borough Council’s transformer 
station, and the third containing the office and store 
of the borough electrician. 
The transmission line was 


run under somewhat 








Fig. 2—BACK OF SWITCHBOARD, WAIRUA FALLS 


adverse circumstances, partly owing to the nature 
of the country traversed and partly because of the 
weather. The line for a good part of its length 
traverses gum-fields, and apparently some of the 
ground is little better than a quicksand. Disused 
tramway rails, which had been used by the Auckland 
Tramways Company, were used as poles, and they 


each of them had a large iron plate bolted at the foot. | 


When raised into a vertical position they were 
embedded in a concrete base. 
with its base, when got into position, began to sink 


* star’? connection, to 400 and | 


In one case the pole | 


and continued to do so until rock was reached at a 
depth of 18ft. ‘The line was run in winter time and 
very heavy rains were experienced. So persistent 
was the rainfall, in fact, that the workmen found 
themselves wet to the skin day after day. ‘They 
finally discarded ordinary clothes, and the whole 
party donned sacks with holes cut in the corners and 
bottom for the arms and head, and in this somewhat 
primitive costume carried on their work ! 

The running of the distribution lines also gave a 
not inconsiderable amount of trouble, since the holes 
for the poles had, in many cases, to be drilled in solid 
rock; blasting even not infrequently having to be 
resorted to. 

In addition to the cement works, and the town of 
Whangarei, certain farmers are also supplied with 
current. In such cases outdoor sub-stations are 
employed. <A sub-station of this kind, which has a 
capacity of 300 horse-power, is shown in Fig. 3. 

The total cost of the Cement Company's portion 
of the scheme is given as being about £60,000, of which 
approximately £11,000 is represented by the trans- 
mission line. The Borough Council’s part, for which 
Mr. Irwin Crookes was the engineer, cost about 
£10,000. 16 is to be regretted that British plant was 
not employed in the work, but, perhaps, under 
existing conditions this could not be expected. 
As it was, the National Electrical and Engineering 
Company of Auckland, New Zealand, which represents 
many of the principal United States firms, was the 
contractor for supplying practically the whole of 
the plant for the various schemes, 








BOOKS OF REFERENCE. 


THe war would certainly appear to agree with that 
very excellent annual ** Kempe’s Engineers’ Year Book,” 
which is published by Crosby Lockwood and Son, price 
£1 net. In actual pages there is an increase of 184, but 
since a certain amount of obsolete matter has been excised 
there are very nearly 200 pages of entirely new matter. 
Among the new sections introduced may be mentioned 
** Water Power Development,” by Mr. Arthur Surveyer, 
the Canadian engineer; and ‘* Navigable Waterways,” 
by Dr. Brysson Cunningham. The section on ‘ Gas 
and Gasworks”’’ has been entirely rewritten by Mr. 
Alwyne Meade, and there is a sub-section dealing with 
the metric system in relation to international trade. 
We notice, too, than an Italian section has been added 
to the French, Russian, and Spanish glossaries of trade 
terms. The general result of this year’s alterations and 
additions is that the volume has evidently been made 
even more useful than it was before, and that is saying 
a good deal. 


Tue thirty-third annual issue of “ The Year Book of 
the Scientific and Learned Societies of Great Britain 











Fig. 3—OPEN-AIR SUB-STATION 


| and Ireland,’ which is published by Charles Griftin and 
| Co., Limited, at 7s. 6d. net, has recently made its appear- 
|ance. It would be impossible to tell from it that we were 
nearing the end of the third year of a great war. Practically 
all the societies appear to be carrying on their usual 
business, and a record of theit work during last year is, 
| as is customary, contained in the present volume. The 
| book forms a wonderfully complete list of the various 
societies. of the United Kingdom. There is only one 
| which we personally have sought in vain and we have 
drawn attention to the omission each year for some time 


| now. It is the Manchester Association of Engineers, 
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OBITUARY. 


ENGINEER-VICE-ADMIRAL SIR A. 
DURSTON, K.O.B. 


JOHN 


Tue death of Sir John Durston, late Engineer-in- 
Chief of the Fleet, which occurred at his house at 
Blackheath, on Wednesday, 18th inst., removes from 
our midst one of our most eminent and respected engi- 
neers. He was called by the exigencies of the times 
we live in to exercise his talents on, and to direct the 
trend of the progress of naval engineering in a difficult 
period of transition. He did so with consummate 
skill, tact, and judgment, and it is not too much to 
say that a great part of the progress and efficiency 
of the modern steam Navy of England is due to his 
efforts. In saying this we detract in no wise from the 
great work which has been done by the, present 
Iingineer-in-Chief Sir Henry Oram, who was for 
many years before Sir John Durston’s retirement 
his principal assistant. 

Sir John Durston was born at Portsmouth on 
October 25th, 1846. He joined the dockyard 
as an engineer student on February 28th, 1861, 
and entered the Service on June 
26th, 1868, after having passed through 
the School of Naval Architecture, 
where he gained the Diploma of Fellow. 
From 1868 to 1872 he was at sea in 
H.M. ships as Assistant Engineer and 
engineer, principally, we believe, on 
the China station. From 1872 to 1889 
he was assistant to the Chief Engineer 
of H.M. Dockyards Portsmouth and 
Sheerness, and Chief Engineer Inspector 
at tne Admiralty. In 1889 the late 
tichard Sennett resigned his position 
of Engineer-in-Chief, and Mr. Durston 
was appointed in his place in April of 
that year, at the comparatively early 
age of forty-three. One incident of 
his deckyard experience is deserving 
of mention. The locomotive boilers 
of the torpedo ram Polyphemus had 
proved themselves inadequate, and it 
was decided to replace them by the 
cylindrical direct-tube type. It was 
at first thought that this would mean 
removing the armour of the turtle- 
back deck or else taking the boilers 
out in dock by removing some of the 
vessel’s bottom plating. Mr. Durston 
was quite certain that the old boilers 
would come out, and the new ones be 
got in, through the funnel hatch 
without interference with the structure, 
and this was successfully done, with a 
consequent large saving of time and 
money. This was only one of the 
many examples of that engineering 
instinct and steadfastness of purpose 
which marked him out as the future 
Ingineer-in-Chief of the Navy. 

The year of his appointment as 
Engineer-in-Chief was also the year of 
the passing of the Naval Defence Act, 
and the designs of the machinery for 
the large number of vessels provided 
by that Act brought with them a 
heavy burden of work and responsi- 
bility. We have already hinted that 
his work lay in the transition stage 
of the Navy. When he first went to 
sea masted men-of-war still formed 
our first line of defence, but little by 
little the importance of steam propul- 
sion and the inutility of masts and 
yards) came to be recognised. Old 
prejudices of naval officers against 
machinery died, a lingering death it is 
true, but the newer generation and 
some of the more progressive members 
of the older, with all the enthusiasm of the proselyte, 
began to demand higher speeds for our ships. To 
meet this demand forced draught had been intro- 
duced, boiler pressures and piston speeds had been 
increased, and the horizontal type of marine engine 
had been definitely abandoned in favour of the 
vertical. Progress had, if anything, been a little too 
rapid, and a whole crop of troubles was the result. 
Ships got their designed speed and power with 
difficulty, hot bearing and other engine troubles 
were frequent, accounts of boiler accidents, some with 
fatal results—we remember at the moment a notable 
one, that of the third-class cruiser Barraconte, in 
1888—were rather disturbing reading, and it was 
natural that some uneasiness should find public 
expression. 

Such was the situation with which the new Engineer- 
in-Chief was confronted in dealing with the designs 
of an unprecedentedly large number of new ships 
to be constructed under the Act, but he did not 
permit. the difficulties to drive him to a reaction. 
Attention to the details of design, in which he had 
the co-operation of a loyal staff and the best marine 
engine builders of the country, minimised the 
machinery troubles, and the leaky tube trouble was 
finally overcome by the suppression of all sources 
of entry of oil into the boilers and by the invention, by 


Admiral Oram of the Admiralty cup ferrule. When 
the ships of the Naval Defence Act were all completed 
and some had been a considerable time in service, 
Mr. Durston was able to present in a paper read 
before the Institution of Civil Engineers, in November, 
1894, a very satisfactory statement of the results 
obtained. 

He was essentially a man of progress, and would 
not be content with any results, however good, without, 
considering how better could be obtained, and the 
conviction came to him that in steam-raising capacity 
the cylindrical boiler had reached the limit of its 
possibilities. The result was the introduction into 
the Service of the water-tube boiler, an act for which 
he was severely criticised. This controversy is too 
fresh in the minds of our readers to need any recapitu- 
lation here. The Boiler Committee appointed by 
Lord Goschen, the then First Lord, found after 
exhaustive inquiries and experiments that the 
cylindrical boiler could not meet the requirements of 
a modern war vessel. The Belleville boiler was 
condemned, but in justice to Sir John Durston it 
must be remembered that at the time of its adoption 
it was the only one in which extended experience 
at sea had been obtained, and, moreover, anyone 
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who has had to superintend its working on board 
ship will agree that in spite of its peculiarities and 
defects it is an excellent steam generator. 

Sir John was keenly alive to the “value of 
experiments as an aid to progress. One of the earliest 
carried out by his direction was on the transmission 
of heat through plates, in the early nineties, if we 
remember correctly, which demonstrated the absolute 
importance of keeping oil out of the boilers. Later 
the experiments on the application of oil fuel to 
the boilers of warships and the use of internal 
combustion engines claimed his earnest attention. 
The fact that the Surly, a torpedo-boat destroyer, 
specially fitted for experiments at Portsmouth, was 
for several years a by-word and a source of mockery 


to the town by reason of the intense volumes of | 


black smoke emitted from her funnels during the 
experiments, did not convince him that his object 
was unattainable, and it is noteworthy that success 
in smokeless combustion was finally obtained at 
the very moment when the American Liquid Fuel 
Board of Naval Engineers had issued a report in 
which they stated that the solution of the smoke 
problem was as far off as ever. 

The history of the introduction of the steam turbine 
into the Service is also too recent to need any 
comment, but it will be readily understood that 


Sir Charles Parsons’ enthusiasm found ready sym- 
pathy in the progressive spirit of Sir John Durston. 
He was the same with everyone, ever ready to listen 
to new ideas and suggestions, and never rejecting 
anything without careful investigation. 

We cannot conclude without a reference to his 
work for the personnel of the engineering branch. 
He was a keen educationalist, and had a well-balanced 
opinion as to the relative value of theoretical and 
practical training of engineers. ‘The agitation which 
for years had been going on in the country for due 
recognition of naval engineers often placed him, as a 
naval officer and head of the engineering branch, 
in a delicate position, but he continued to press 
tactfully and consistently the claims of the branch. 
When executive titles were granted to engineer 
officers in 1903 he became the first Engineer-Vice- 
Admiral. His services to the Navy were recognised 
by his being made a C.B. in}1895 and K.C.B. in 
1897, and when he came to{the age of compulsory 
retirement in 1905 he was granted a year’s extension 
of office, and finally retired in 1906 after thirty-eight 
years of active service. 

He was a strenuous worker,~and expected his 
subordinates to be the same, having small sympathy 
for those who failed to come up to his 
expectations, but he-had the happy 
knack of making those to whom he 
gave his confidence feel that they had 
a friend in him while being not a whit 
less their chief. 

He was a Member of the Council of 
the Institution of Naval Architects, a 
Member of the Institutions of Civil 
and Mechanical Engineers, and a past- 
president of the Institution of Marine 
Engineers. 

His loss will be lamented, not only 
by his former colleagues and subordi- 
nates, but by the whole engineering 
profession. 

THOMAS KENNEDY. 

THE death took place on April 18th, 
at Kilmarnock, of Mr. Thomas Kennedy, 
of the well-known Kilmarnock firm 
of Glenfield and Kennedy, Limited, 
with which for over fifty years he 
had been prominently identified —most 
of the period as managing director. 

Mr. Kennedy was born at Oban, 
Argyllshire, where his father was a 
banker, but when still a youth he 
went to Greenock to serve his appren- 
ticeship with a firm of marine engi- 
neers. Completing his term, he there- 
after served for three years as a 
sea-going engineer, during which he 
assisted in the laying of the first 
Atlantic Cable. About 1866-67 he 
took up engineering ashore, entering 
the employment of the Glenfield Engi- 
neering Company, Kilmarnock. The 
works at that time only employed 
about sixty men, on the making of 
meter castings chiefly, but they were 
gradually extended, and the output 
varied as time went on. The original 
little foundry was soon only a minor 
part of the large workshops which 
increased business required. On the 
death of the then managing director 
of the Glenfield Company, Mr. Kennedy 
succeeded him, and with other partners 
organised and greatly developed the 
works. The Kennedy Patented Water 
Meter, the company’s best known 
speciality, was his invention, and he 
organised a separate company for its 
production on the scale soon demanded. 
This concern also in time became 
extensive, and was operated jointly 
with the Glenfield Company. In 1897 
the two concerns were amalgamated, and the combined 
establishment in Lord Glencairn-street now covers an 
area of 23 acres,and employssomething like 2000 hands. 
The success and prosperity which continued to attend 
the combined works were in large measure due to 
Mr. Kennedy’s exceptional ability and skill as an 
engineer, his rare organising powers, his untiring 
industry and his keen interest in all departments of its 
works and the details of production. He was truly 
@ captain of industry, and had a high conception of 
the part. He enjoyed great popularity among the 
Glenfield workmen, always evincing the warmest 
interest in their welfare. He instituted a system of 
awards to young men for attendance and proficiency 
at the evening schools, and also of granting bonuses 
for regularity in working hours. He followed with 
pride the careers of his “ old boys,” many of whom 
are now occupying honourable and important positions 
“both at home and abroad. In later years, as the 
works extended, and the volume of output increased, 
he obtained assistance in the practical management, 
and devoted a considerable part of his time to visiting 
foreign countries in the interests of the company. 


RANKIN KENNEDY. 
THE death took place at Rothesay, Isle of Bute, 
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ou April 17th, in his sixty-fourth year, of Mr. Rankin 
Kennedy, consulting engineer and inventor, who, at 
one time, occupied a prominent position as electrical 
plant manufacturer in Glasgow, and of late years 
wrote a number of semi-popular works on electrical 
engineering and allied subjects. Prior to engaging 
in technical literary work and retiring to Rothesay, 
Mr. Kennedy had been on the electrical staff of Kelvin 
and James White, Limited—now Kelvin, Bottomley 
and Baird, Limited——but his best work had been 
achieved earlier in connection with the introduction 
of electricity for lighting and power purposes. In 
1888 he had control of the Woodside Electric Works, 
Kelvinbridge, Glasgow, a concern of considerable 
importance, established five years previously, but 
subsequently demolished to make way for the Kelvin 
Bridge Station of the Caledonian Railway. The 
works were equipped with good facilities for the 
manufacture of dynamos, motors, lamps, &c., for 
both land and ship lighting. In 1883 Mr. Kennedy’s 
name was closely associated with the introduction of 
electric distribution by means of alternating currents 
and transformers. Complete installations for ships 
were turned out in considerable numbers from the 
works, in the establishment and conduct of which 
Mr. Kennedy had associated with him Messrs. R. and 
J. Dick. Among the machines he patented, the most 
notable was, perhaps, his compound wound self- 
regulating slow-speed dynamo. 


GEORGE G. WARD. 


Ir is with regret that we have to record the death, 
from heart failure, of Mr. George G. Ward, deputy- 
chairman of Davidson and Co., Limited, of Belfast, 
which took place on the 23rd inst. at Craigavad. 
Mr. Ward, who was fifty-six years of age, was the 
eldest surviving son of the late Mr. F.D. Ward. He 
began his business career with the firm of Marcus 
Ward and Co. With them he served his time, and with 
them eventually held a prominent position. He joined 
the Sirocco Works twenty-one years ago, and was 
appointed a director when the company became a 
limited concern in 1898. He was a good business 
man and an energetic worker, and he loyally sup- 
ported Mr. S. C: Davidson, whose life-long friend he 
was, during the many years of their close association, 
thus contributing in no small measure to the success 
of the firm. 

Mr. Ward was a genial man of very kindly disposi- 
tion, and his loss will be sincerely mourned by his 
many personal and business friends. 


JOHN GEORGE LEIGH. 


THE death is announced as having taken place 
at Lee, on the 12th inst. of Mr. John George Leigh, 
a journalist with a wide experience in many parts 
of the globe. Mr. Leigh was born in Canada, but 
when quite young came to England and received 
his early education in London, afterwards studying 
at Heidelberg, where he took the degree of Doctor of 
Philosophy. Thereafter he worked at journalism 
successively in Canada, England, Ceylon, and again 
in this country, where, besides founding the Bristol 
Evening News and the Sheffield Evening News, 
he was for some time Editor of the Iron and Coal 
Trades Review. Subsequently he went to Samoa 
on behalf of The Times. When he again returned 
to England he took a post on the foreign editorial 
staff of the Tribune and at the same time was engaged 
in general engineering work. Later, he again went 
to the East, and besides working for a Bombay 
journal, was editor of the Indian and Eastern Engineer. 
He was an expert linguist, and was a frequent con- 
tributor to the columns of THE ENGINEER, especially 
on subjects connected with Latin America. 








INDIAN RAILWAYS IN 1915-16. 


Ow1nc to sundry abnormal incidents, the administra- 
tive report on the railways of India for the year ending 
March 31st, 1916, is only now available. 

The report deals with the first complete year, during 
the whole of which war conditions had prevailed, con- 
ditions which are reflected in most of the figures dealt 
with. The most notable features are the reduced capital 
expenditure and the recovery of gross receipts—which had 
seriously deteriorated in 1914-15—unaccompanied by a 
corresponding increase of outlay charged to revenue. 
The latter feature was due to the adoption of special 
measures designed to reduce expenses to the lowest 
practicable limit. This recovery of earnings without a 
rise of revenue expenditure of course resulted in a drop 
in the percentage of working expenses to gross earnings 
to 50.91 per cent., a figure which has been approached 
rarely during recent years. 


CaPITAL EXPENDITURE. 


The capital expenditure amounted to Rs.6,73,85,000 
(equal to £4,492,333), of which Rs.1,74,14,000 was on 
lines open for traffic, including suspense, Rs.4,05,64,000 
on rolling stock, and Rs.94,07,000 on new lines. During 
the current year Rs.4,50,00,000 (equal to £3,000,000) 
was to be spent on capital, mostly on lines open for traffic. 
The former figure fell short of the actual grant by Rs.491 
lakhs—a lakh equals, at Rs. 15 to £1, £6666 ; Rs.491 lakhs 
is Rs.4,91,00,000—a decrease due to the outlay being 
reduced to the lowest possible limits on account of the 
war, as well as to difficulty experienced in importing 
materials required for works. There was also a reduction 





in the suspense balance due to the transfer of railway 
stores to the Army Department for military purposes. 
The latter figure—the capital expenditure for the current 
year—has been fixed so as to continue progress, but gener- 
ally at a reduced rate, on works already in hand, which 
could not be interrupted without loss or great inconveni- 
ence. Funds have not been allotted for the commence- 
ment of any new line of railway, and provision has been 
made only for such new works as cannot with safety be 
postponed. 
REsuLTs OF WORKING. 


The total capital expended up to the end of the financial 
year was £365,046,000. The receipts for the year were 
Rs.57,26,43,000, the expenditure Rs. 29,53,00,000, leaving 
net receipts Rs.27,73,43,000 (equal to £18,489,000), 
giving a return on the capital of 5.06 per cent., which 
compares with 4.41 per cent. in 1910-11, 4.93 per cent. 
in 1911-12, 5.29 per cent. in 1912-13, 5.12 per cent. in 
1913-14, and 4.54 per cent. in 1914-15. 

The net working profit from the State railways, after 
meeting interest and other miscellaneous charges, amounted 
in the year 1915-16 to £4,076,000. It would have been 
more had it not been that, in accordance with instructions 
of the Secretary of State for India, certain annuity and 
sinking fund payments, which really go to the discharge 
of debt, are included in the railway revenue account. 

We have already said that the proportion of expenditure 
to receipts was 50.91 per cent. This figure compares 
with 54.19 per cent. in 1914-15 and 51.79 in 1913-14. 

Passenger traffic increased in numbers and receipts, 
but the average receipt per passenger per mile, 2.44 pies 
—a pie is the equivalent of one-third of a farthing— 
remains stationary. The increase in passenger traffic 
was chiefly due to the revival of traffic after the outbreak 
of war, to the opening of new lines, and the movement 
of troops, also to fairs, pilgrimages, and marriage parties. 

Goods traffic increased in tonnage and receipts. The 
average “lead ’’ was 208 miles, which is a higher propor- 
tion than in any of the eleven years covered by the report, 
but the average receipts per ton per mile, 4.34 pies, were 
the lowest in the eleven years. This increase was attri- 
butable to the recovery of trade, the opening of new lines, 
the movement of military stores, and the diversion of the 
coal traffic for Bombay from the sea to rail, owing to the 
abnormal shortage of shipping. 


THE WAR AND THE RaILways. 


In addition to transporting troops, material, and supplies 
at short notice, State and company-worked railway 
administrations have loyally co-operated in meeting 
heavy demands for staff and material for railways in East 
Africa, Mesopotamia, and elsewhere. A _ considerable 
number of officers and men have volunteered for military 
duty, and the railways have in most cases met considerable 
charges on account of allowances to the staff given up. 
In addition to 47 Royal Engineers officers, the railways 
have set free 380 civil officers—140 from State and 240 
from company lines—and 2060 subordinates—1043 from 
State and 1017 from company lines. 

In 1915 the Secretary of State cabled the Government 
of India suggesting the manufacture of high-explosive 
shell in India. The Government gave the Railway Board 
control of this work, and a Munitions Branch was formed in 
July, 1915. A complete census of machinery in India and 
Burma was taken. It is too early, however, to state the 
full measure of assistance which railway workshops have 
been able to afford in the manufacture of shell bodies, and 
the meeting of various demands made by the transport 
and other military authorities, but the loyal co-operation 
accorded to the Railway Board by the railway administra- 
tions is stated in the report to have been an important 
factor in making for the success that has been attained. 

Up to March 31st, 1916, the quantities of metre-gauge 
rolling stock and permanent way material which had been 
supplied from India to Expeditionary Forces were approxi- 
mately 50 locomotives, 600 vehicles, 165 miles of rails and 
fastenings, and half a million sleepers. Large quantities 
of stores and tools and plant of all kinds necessary for the 
construction, repair, and working of railways were also 
supplied by broad, as well as metre-gauge railway works. 

In illustration of the manner in which all railways 
co-operated to meet these demands, particulars of a 
requisition received by the Railway Board on December 
12th, 1915, may be given. This demand comprised 10 
locomotives, 12 tank wagons, 28 miles of track complete, 
and an extra 25,000 sleepers. These were obtained from 
seven railway systems, and dispatched from Bombay on 
January 5th, together with 100 covered goods wagons 
ordered on December 18th. A large number of river 
craft have been taken from railways, resulting in the closing 
of several ferry services and the curtailment of others. 

Two hospital trains, one for British and one for Indian 
troops, were expeditiously constructed in the carriage and 
wagon shops of the North-Western Railway. 


New Works. 


During the year there were opened 237.84 miles of 
5fit. 6in. gauge railway, 171.72 miles of metre gauge, 
137.75 miles of 2ft. 6in., and 58.59 miles of 2ft. gauge 
railway, making a total of 605.9 miles of new railway, 
and bringing the total open line to 35,833 miles. 

The report mentions the progress of the principal new 
works now in hand. Among these may be noted the 
Bombay overhead connection of the Great Indian 
Peninsula Company. This had made very fair progress 
during the year. It involves much heavy work in the 
heart of the city, and will, when completed, provide an 
easy and rapid communication for traders to and from 
the grain warehouses and cotton market on the Harbour 
Branch Railway. It is anticipated that the line will be 
opened in June, 1918. 

The Hill section of the Assam-Bengal Railway, since it 
was opened on December Ist, 1903, has always been 
liable to damage by floods. In the second week of July, 
1915, floods caused by a rainfall of 26in. in three days 
did such extensive damage that it was evident that the 
line could. not be repaired and brought into use within 
@ period of at least 12 months, and that an expenditure 
of some 25 lakhs of rupees would haye to be incurred if 
necessary repairs and protection works were to be effected. 
The disaster was of so serious a character, and the expen- 
diture on necessary remedial work was so large that it 
became necessary for the Railway Board to consider 





whether it would be better policy to carry out the necessary 
repairs or to abandon altogether this expensive section 
of mountain railway. An officer deputed by the Director 
of the Geological Survey in India to assist the chief engi- 
neer of the Railway Board in preparing a report on the 
technical aspects of the problem, reported that the chief 
difficulty to be contended against was the constant 
tendency of the streams of the district traversed to deepen 
their beds by scour, resulting in the undercutting of 
banks running parallel to the streams, and supporting 
the railway. It was considered, however, that it would 
be possible to combat this tendency, and by this and 
other means to render it unlikely that in the future any 
such extensive damages will recur. The examination 
of the earnings derived from this section in the past, and 
the cost of working it, showed that notwithstanding the 
very high cost of maintaining this mountain railway, it 
was doubtful whether, even with the existing volume of 
traffic, any actual loss was incurred, while, if the possi- 
bilities of developing further traffic were taken into 
account, there was every reason to suppose that in a few 
years this section would be returning a considerable profit. 
On this account, and because of the very great administra- 
tive inconvenience which would have been caused by 
severance of railway communication between the northern 
and southern parts of the Assam Province, it was decided 
that the necessary repair work should be carried out as 
expeditiously as possible. 


OTHER MATTERS. 


Some very interesting particulars are given as to the 
working of the abnormal coal traffic that has been thrust 
on the railways by the shortage of shipping. Should 
space permit, we will return to this subject on another 
occasion. 

An “‘all-steel”’ train of the Great Indian Peninsula 
Railway is referred to, also some hopper coal wagons of 
the Bengal-Nagpur, and some hopper ballast wagons of 
the Great Indian Peninsula Railways. 

The oil fuel tests referred to in the last report—Tur 
ENGINEER, November 19th, 1915—-were undergoing their 
final trials when the present report was made. 

A remarkable freedom from accidents is reported. 








RAZORS FOR THE ARMY. 

We have much pleasure in publishing the following 

letters :— 
Cutlers’ Hall, Sheffield, 
April 20th, 1917. 

Dear Srr,—Soon after war broke out you were kind 
enough to assist me by giving publicity to an appeal for 
spare razors, which the Cutlers’ Company undertook at the 
request of the late Lord Kitchener. This appeal has been 
very sympathetically taken up throughout this country, 
and in many parts of the world, and I enclose copy of a 
letter I have received from Lord Derby appreciating the 
great response which has been made. Will you kindly 
give publicity to this letter. It will be noticed that nearly 
300,000 razors have been already received, and that the 
appeal has to a great extent fulfilled its object. I wish to 
offer my warm thanks to all supporters of this effort, and 
to ask them kindly to send forward any razors they may 
still have in their possession, addressed to me at the 
Cutlers’ Hall, Sheffield, so that they may be put in order 
and sent forward to the troops._-Y ours faithfully, 

W. H. Extts, 
Master Cutler. 
The Editor, Toe ENGINEER. 


Copy of letter from Lord Derby on the subjeet of Razors 

Collected for the troops, received by the Master Cutler. 

War Office, 
27th March, 1917: 

My Dear Master Curter,—I am much gratified to 
learn that your organisation for the collection of spare 
razors for the use of the Army has succeeded in obtaining 
nearly 300,000 razors. 

The Cutlers’ Company met a great need when they very 
kindly undertook to tap the large reserves of razors in the 
possession of private individuals throughout the country 
who, as the result has shown, have welcomed the oppor- 
tunity of sending their spare razors to be renovated for the 
use of the troops. 

I feel that your appeal to the public may now be said 
to have fulfilled its object, and I desire therefore to take 
this opportunity of conveying to you personally, to the 
Cutlers’ Company, and to all those who have furthered 
your appeal, my appreciation of the services rendered, and 
to assure you that your gift has been widely appreciated 


by our soldiers.—Yours very truly, 
DERBY. 








AUSTRALIAN RAILWAY FINANCE. 


Ir has been found necessary by the Victorian Govern- 
ment to call in the services of an English expert to investi- 
gate the cause of the unfavourable financial condition into 


which the railways of that State have lapsed. The 
operations of the New South Wales railways each year, for 
the past five years, have shown a more alarming set-back, 
with indications of a greater deficiency in the near future, 
although the traffic has been above all previous records. 
The results have been as under :—For the year 1911 
810,948,779 ton-miles of goods and 11,915,500 passengers 
were carried, which realised on the railway transactions a 
surplus of £553,998. This traffic increased year by year 
until, by the year 1916, it had reached a total of 
1,028,760,304 ton-miles goods, and 31,931,210 passengers, 
equivalent to an all-round increase of over 25 per cent., yet 
a loss of £777,747 resulted, compared with the operations 
of 1911. During this period capital expenditure was 
increased by £17,853,698, and £1,500,275 extra was paid 
in wages—for operating the traffic—for the year 1916 to 
that paid in 1911. 








Ir is usually computed that the yield from an acre of 
wheat will produce 1400 Ib. of flour after passing through 
the milling process. 
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RAILWAY MATTERS. 


Tue chairmanship of the Great Northern Railway, 
vacant by the death of Lord Allerton, has been filled by 
the election of Sir Frederick Banbury. 


THe New York connecting line, including the Hell Gate 
Bridge, described in THE ENGINEER of November 26th, 
1915, was opened for public traffic on April Ist. 


THE steamer hospital ship Donegal, recently torpedoed 
in the Channel, belonged to the Midland Railway Company 
and was formerly employed on the Heysham-Belfast 
service. 

Tue American railways are expecting that the other 
grades will be asking for payment at the rate of eight 
hours, instead of ten, to the day, now that the trainmen 
have it. In fact, the New York Central Company has 
already given it voluntarily to the shunters. 


THE Board of Trade has recently confirmed the Kent 
and East Sussex Light Railway (Amendment) Order, 
1917, amending the capital powers of the Kent and East 
Sussex Light Railway Company, and for other purposes, 
made by the Light Railway Commissioners. 


At the close of the article on ‘“‘ American Railways in 
War Time,” which appeared in our last issue, reference 
was made to a Bill empowering the President to take over 
the railways, telegraphs, telephones, &c., which we said 
we had not noticed to have passed into law. At the time 
of writing, that was so; the Bill was signed by President 
Wilson on the 12th inst. 

THe Russian railways employ dog-ear spikes for 
fastening the rail to the track. Some of these have 
recently been made in the United States, and have 
attracted the attention of engineers and manufacturers, 
because they have a deeper head than the American 
pattern, and will therefore better resist corrosion by brine 
drippings from refrigerator cars. 


Ar the annual meeting of the Stratford-on-Avon and 
Midland Junction Railway it was mentioned that upwards 
of 30 million tons of a rich vein of iron ore lay within easy 
reach of the railway, and that analysis had shown that it 
contained 30 per cent. of iron. It is now stated that a 
new railway is being made to connect the workings up with 
the Stratford-on-Avon line. 


AFTER the egg and poultry demonstration train comes 
the ‘‘ potato special”! The Lehigh Valley Railroad 
Company is preparing to operate a potato demonstration 
train for the purpose of encouraging the growth of potatoes 
on its line. The latest methods of treating seed, the 
benefits of spraying, the proper ingredients of the liquid 
to be used, and all the other things to be learnt about the 
cultivation of the potato are to be shown on the car. 


Four medals are awarded each year by the American 
Museum of Safety to the individuals and corporations 
who, during the’previous twelve months, are conceded to 
have accomplished the most in the way of safeguarding the 
life and limb of employees. This year the Scientific 
American medal for the most efficient safety device 
invented within a certain period of years was awarded to 
the Pullman Company, for originating the “‘ Dean” end- 
frame for cars to prevent telescoping. 


THE Chicago Traction and Subway Commission has 
issued @ report. proposing an expenditure of nearly 
£20,000,000 within the next nine years for the electrifi- 
cation and extension of suburban railways. The initial 
nine years’ programme involves the construction of eleven 
single-track miles of subway, six miles for rapid transit 
and five miles for surface cars; 64} miles (single track) 
of elevated lines; 150 miles of new surface lines; and 
the improvement of 111 miles of existing tracks. By 


the year 1950 it is estimated Chicago will possess 58 miles | 


of subway and 525 miles of surface lines. 


WELL-DIRECTED efforts are being made to bring to the 
public notice the advantages of the Cambrian Railways 
system for industrial purposes. The coast line served 
has numerous natural harbours and estuaries available for 
shipping. Some of these ports are capable of 
accommodating ships of deep draught, and until recent 
years steamers of over 1000 tons made a regular service 
between Aberdovey and the principal ports of Ireland. 
In addition to being within easy reach of the coal-bearing 
ava, ample power could be obtained from hydro-electric 
pl ints driven by streams from the hills; already there 
are several such plants, with modern Pelton wheels and 
turbines, in use in the locality. 


THe Comptroller and Auditor-General reports that 
during the year ended March, 1916, monthly advances, 
amounting in all to £5,879,876, were paid to the Railway 
Executive Committee, subject to audit. That sum 
compares with £6,851,957 advanced during the period 
ended March, 1915, in respect of about six months only. 


The accounts for 1915 are still under audit of the Govern- | \ hy 
| starting of an engine. 


ment accountants. The work is heavy, and much time 
is taken up in inquiries and investigation. 
on March 31st, 1916, was that the total advances by the 
Government were then £12,731,833, of which £6,112,898 
only had been certified. We would add that on the basis 
of the above figures the railways cost the Government 





NOTES AND MEMORANDA. 





THE exports of timber from this country last year 
amounted to 6,400,000 tons. 


For about three-quarters of all the bassic Bessemer steel 
produced in the world, the Minette ore from German and 
French Lorraine is used. 


Tue largest American submarine has a surface speed 
of 14 knots and a submerged speed of 11 knots ; the horse- 
powers developed to give the above speeds are 900 and 340 
respectively. The cruising radius is 3500 miles. 


A Russian ship-owning company whose headquarters 
are at Petrograd now owns twenty Diesel-driven vessels, 
aggregating 18,210 shaft horse-power. The fleet includes 
twelve large 13} knot passenger ships, with engines of 
1200 horse-power. : 


THE flour milling capacity of the United Kingdom is 
said to be 30. per cent. in excess of the requirements. 
44.28 per cent. of the flour manufactured, exclusive of all 
English wheat flour, is produced by the mills at the 
Thames, Mersey, Humber and Severn ports, and the other 
55.72 by other English and Welsh mills. 


REFERRING to the great falling off of exports of raw 
steel from America to this country in 1916 compared with 
1915, the Iron Age says, the British steel industry 
is making wonderful strides under the most difficult 
conditions. The 1916 steel output probably exceeded 
that of 1915, which in itself was a record. It logically 
follows that British competition in the world’s markets 
after the war will not be an insignificant factor, but 
probably more important than before the war. 


THE extraordinary development of the iron manufacture 
in the Cleveland district has led to the building of the 
largest smelting furnaces in the world, says the Ironmonger. 
One of these, and the largest hitherto built, is at the 
Norton Tronworks. It was put in blast a few weeks ago, 
being previously charged with upwards of 500 tons of 
mineral. The inside diameter is 25ft., the height 85ft., 
and the capacity 26,000 cubic feet. Notwithstanding 
the extraordinary size of the Great Norton blast-furnace, 
there are two others now in course of erection at Ferry Hill, 
also in the Cleveland district, with a diameter of 27ft. 
and height of 102ft. 


A WELL-KNOWN American firm of oil engine builders is 
exhibiting at New York a surface ignition type of engine, 
in which the bulb is heated electrically instead of by a 
blow lamp for starting on heavy oil. The apparatus 
consists of a small metallic coil contained in a body 
resembling in size and outward appearance an ordinary 
spark-plug, and screws into the combustion chamber. 
This coil is made red hot by means of an electric current 
produced by a small generator driven off the vertical 
governor shaft at the after end of the engine. On to this 
red hot plug the oil fuel is sprayed in the form of an 
atomised mist, and combustion takes place. 


A PAPER on steels suited to aeronautical purposes 
was read before the Aeronautical Society of America 
recently, by Mr. G. A. Richardson. The best engine 
cylinder to use for aeronautical purposes is one of ordinary 
comparatively low carbon steel, cold drawn to shape, says 
Professor Lucke, of Columbia University. By this method 
of manufacture a cylinder with uniform wall of desired 
thinness can be obtained, while at the same time it will 
possess the requisite toughness to enable it to stand up 
well. Not only this, but the material cannot be injured 
by overheating, and the composition is such that it will 
draw uniformly without leaving hard spots. He objects to 
the use of alloy compositions on the ground that they 
will be injured by overheating, and that as the ordinary 
steel is sufficiently strong there is consequently no gain 
in their use. This objection is not to be. met with in 
25 per cent. nickel or low-carbon steels, both of which 
will stand overheating without injury. This is especially 
true of the 25 per cent. nickel. 


THE United States Government Bureau of Standards has 
issued a statement with regard to liquid fuel in which it 
states that the definition of gasoline will have to be based 
on the percentage that distils over between specified 
temperatures, when the distillation is carried out under 
specified conditions. This distillation test, speaking in 
non-technical terms, is a measure of the freedom with 
which the gasoline will vaporise. The gasoline must not 
vaporise too freely for two reasons—one that it would not 
be safe, and secondly, its loss in storage by evaporation 
would be too great. Hence, the specification may have 
to contain limitations of the percentage distilling over 


below a certain temperature, coupled, perhaps, with a | 


proviso that certain percentages shall distil over below 


| other fixed temperatures, in order that requisite amounts 


The position | 


£856,000 per month for the eight months August, 1914, to | 


March, 1915, and £490,000 per month for the twelve 
months April, 1915, to March, 1916. 


services in India, which, we judge from some comments 
made by the Indian Railway Gazette, is directed more 
against the higher class passenger trains than against the 
third-class—the backbone of Indian railway traffic, as it 
is termed. Our contemporary contends that no one is 
any the worse for the restrictions. On the contrary, the 
plan is operating to the benefit of the railway companies 
in the conserving of engine power, and, regarding it from 
a higher standpoint—that of national expediency—is 
already having the effect of reducing the consumption of 
coal and placing a larger quantity of that commodity at 
the disposal of the Government. It is also giving the 
companies a better chance to tackle congestion of goods 
traffic. With regard to the higher class passenger our 
contemporary has failed to ascertain that the withdrawal 
of trains has imposec any hardship or involved any 
inconvenience. 


of low-boiling constituents shall be present to ensure easy 
The specification must also 
contain a provision that all must distil over below a certain 
maximum temperature in order to exclude from the 
gasoline the heavier petroleum distillates such as kerosene. 


CHANGES in nomenclature or in the magnitudes of units 
used in commercial practice always calls for careful 
consideration before they are accepted as worthy of 


| adoption, especially when they relate to matters which 
| affect the general public as well as the trades or industries 


War conditions have caused the restriction of train | 





concerned, says the Electrical Review. They should 


| never be made unless they tend in the direction of 


uniformity, convenience, and scientific accuracy. All 
these advantages unquestionably attach to the proposal 
to adopt the “‘lumen” as a new unit for measuring the 
luminous output of light sources of every description. 
The lumen is not strictly new, seeing that it has been 
known for.some twenty years ; but it has not come into 
general use until comparatively recently. It should be 
obvious that to rate a lamp in terms of the total flux 
of light which it produces is much more scientific and 
practical that to state the intensity of its lighting value 
in @ particular direction, or a more or less imaginary 
mean value. The lumen has already acquired considerable 
vogue abroad, and has now been adopted, in addition to 
the watt rating, by the leading British lamp makers ; 


| it is to be hoped, therefore, that it will speedily become 


a household word in the electrical world, 


MISCELLANEA. 





Accorp1né to Mr. A. P. Young, of the British Thomson- 
Houston Company, the members of the newly formed 
British Ignition Apparatus Association have now turned 
out over 200,000 magnetos for Government purposes, most 
of which are being used for aero purposes. 


A NEw reinforced concrete water tower has recently 
been erected for the Hull City Waterworks for supplying 
the South Holderness district. It has one reservoir 
of 300,000 gallons capacity at ground level, and one of 
100,000 gallons at a height of 60ft. The structure is 
built on the Kahn system. 


AN announcement of some significance is made by a 
German nickel works. This firm paid dividends of 
35 per cent. and 25 per cent. for 1914, but announces 
that it has had considerable difficulties to contend with 
during the past year, and it is possible that the financial 
results will not equal those of 1915. 


WoopseN ships, 233ft. long by 42ft. beam, and 23ft. 
moulded depth, with two decks and large cargo capacity, 
in addition to accommodation for 100 passengers, are 
being built in America. They are to be propelled by two 
valveless heavy oil engines, each of 625 horse-power, 
running at 200 revolutions, and driving cast iron propelicrs. 


From @ Bulletin recently issued by the United States 
Department of Agriculture, it appears that considerable 
interest is being evinced in processes for the recovery of 
potash and other products from aluminite. This mineral is 
@ hydrous sulphate of potash and alumina, and it occurs 
in important deposits both north and south-west of 
Marysvale, Utah. 

Ir is said that the present scarcity of manganese and 
manganese ore in Germany has been met by the utilisation 
of blast-furnace slag accumulations of the past. These 
slags are smelted in electric furnaces, the alloy produced 
at one plant analysing about 60 per cent. manganese, 
20 per cent. silicon, and 2 per, cent. carbon. The phos- 
phorus is, of course, very low, as all that in the ore originally 
went into the metal on the first smelting. 


On the 14th inst., at Wellington Works, Lincoln, an 
illuminated address was presented to Sir William Tritton 
by the staff and workpeople of Wm. Foster and Co., 
Limited, of which he is. managing director, as a mark 
of their appreciation of the honour of knighthood which 
had been conferred on him in consequence of his work in 
connection with the famous ‘“ Tanks.” A silver rose 
bowl was at the same time presented to Lady Tritton. 


In addition to the high prices and short quantities of 
printing paper. now available, straw-board, which is 
necessary for the binding of books, has risen enormously 
in price, whilst a famine in that commodity threatens 
soon to deprive the publishing trade altogether of the 
power to bind books in cloth. It is clear, says the 
Publishers’ Association, that in the very near future. 
publishers, binders, and booksellers will have, in regard 
to the majority of books, to adapt themselves to a new 
order of things, and the public will have to be satisfied 
with books issued, as is so widely the custom on the 
Continent, in paper covers. 

Ir is well to bear in mind that, although all our current 
methods of obtaining useful substances from coal depend 
upon the application of comparatively high temperature, 
with consequent decomposition, the coal substance is 
by no means one which resists all other forms of attack, 
said Professor John W. Cobb, in a lecture delivered 
before the Midland Section of the Coke Oven Managers’ 
Association. It is by no means impossible that ultimately 
the most economical way of utilising coal which, from a 
high ash content or other peculiarity, is unsuitable for 
our ordinary processes, may be that of purely chemical 
treatment with solvents or reagents, followed by a 
working-up of the resulting products. 


A FERRO-CONCRETE flagstaff is in course of construction 
on the new municipal buildings at Stirling. According 
to Ferro-Concrete it is 55ft. long, 12}in. in diameter at 
the foot, and 4in. in diameter at the top. The staff is 
reinforced as follows :—At the foot and up to a height 
of about 20ft., there are nine longitudinal steel bars 
connected at frequent intervals to steel hoops and firmly 
wired at the upper end to the exterior of a steel hoop ; inside 
the latter, six steel bars are continued up for an additional 
| height of about 17ft. 6in., and there wired to another 

steel hoop, these bars being stayed as before at frequent 
intervals. The remainder of the staff is reinforced by 
| three longitudinal rods secured at the top to a small 
hoop and stayed by hoops as in the lower portions. 








EXCELLENT results have been obtained with saponified 
creosote by simply soaking estate timber in an open tank, 
and the method seems to deserve a trial if the greater 
| expense ‘of creosoting pit timber under pressure cannot be 

faced, says the Iron and Coal Trades Review. The idea 
| was first suggested by Mr. S. H. Collins, of Armstrong 
College, and advanced by Mr. J. F. Annand, of the same 
college, in the Quarterly Journal of Forestry, in July, 1914. 
According to him, the addition of a small percentage— 
say, } per cent. or less—of caustic soda to pure creosote 
improves penetration, even in the case of timbers like 
spruce, which take the oil with difficulty even when 
comparatively well seasoned. Moreover, saponification 
makes it possible to dilute the creosote with water, and 
thus cheapens the impregnating process. 

In a leading article in the current issue of the Auto- 
mobile Engineer on engine design, it is pointed out that 
the orthodox white metal big end and main journal bear- 
ings, while far from unsatisfactory, could advantageously be 
replaced by something more durable and robust, but they 
have become so thoroughly accepted, and give such good 
service, as to be almost in danger of being overlooked, 
although there is every reason to expect that something 
better will ultimately materialise. One or two motor 
cycle manufacturers are employing roller bearing big ends 
and journals, apparently with complete success, and 
although one well-known car manufacturer produced 
a roller bearing engine that was not altogether satisfactory, 
yet it seems not unreasonable to suppose that moderately 
quiet roller bearing engines may ultimately be developed. 
for use in automobile work. 
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THE“WAIRUA FALLS HYDRO-ELECTRIC POWER SCHEME 


(For description see page 376) 











Fig.4—-THE FALLS IN FLOOD ; Fig. 5-SLUICE GATES AND DAM UNDER CONSTRUCTION 











Fig. 6—-THE CANAL SLUICE GATES Fig. 7—THE POWER HOUSE AT TIME OF RECORD FLOOD 











amet 


a . 


+ = EEE AOTL ES ALT RAO aie ts ae ay 








Fig.8—THE POWER HOUSE UNDER CONSTRUCTION Fig. 9-SWITCHGEAR 











Fig. 10—1500-H.P, TURBINES AND ALTERNATORS BEING ERECTED Fig._11—1500-H.P. TURBO-ALTERNATOR 
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Standard Mapine Engines. 


THE action of the Shipping Controller in ordering 
a large number of cargo vessels to be fitted with 
so-called standard engines, has brought to the front 
the question of standardisation as applied to the 
merchant marine. We have before us two papers 
on the subject, one read by Mr. D. B. Morrison 
before the last meeting of the Naval Architects, and 
the other read recently by Mr. W. V. Lang before 
the Institute of “Marine Engineers. Both are full of 
suggestive ideas, and are interesting to read side by 
side as representing, the former the manufacturers’ 
point of view, and the latter the owners’ point of view, 
as seen by a superintending engineer. The subject 
is one of considerable difficulty, and one may easily 
lose oneself in a maze of details in discussing it. As 
Mr. Lang remarks, the phrase standardised ships has 
become a sort of catchword with non-technical news- 
papers and journals which write for the general 
public. -If any good is to come from the discussion 
it is therefore necessary’ that we grasp what we mean 
by standardisation before considering what steps are 
to be taken to attain it. Mr. Morrison gave a defini- 
tion of it in his paper, but it was clear that none of 
the speakers who took part in the discussion accepted 
his definition completely, which was natural, for it 
challenged discussion, whereas a definition, which is 
the expounding of a new idea in terms of the rest of 
our knowledge, should not admit of discussion. He 
said that to standardise was “ accurately to determine 
the best.” Probably no two marine engineers in the 
country could be got to agree as to what is the best 
in any particular detail, and therefore if uniformity 
is to be obtained it must inevitably be of the nature 
of a compromise. We have no wish to appear to be 
splitting hairs or indulging in verbal inconsequences, 
but we do insist that we must first establish principles 
before details can be discussed. We _ therefore 
suggest that the word standard should be confined 
to its true meaning of something fixed to which 
everyone looks for guidance, in the same sense that 
we refer to the standard of length, or one of its many 
copies, when we wish to verify a dimension. Of 
course, with machinery, whether it be a lathe or a 
motor car, or the engine of a tramp, the adoption of a 
standard brings with it commercial possibilities, but 
for the purpose of clear thinking we must bear in 
mind that, although cheap production and larger 
sales are the end and aim of standardisation, they 
have nothing to do with the process itself. 

In the construction of a marine or any 
other engine, three main factors enter—design, 
materials, and workmanship. The latter may be held 
to include workshop methods, and will have its 
influence on the other two, which are the principal 
factors to be taken into consideration in the prepara- 
tion of a standard article. Now, obviously we cannot 
have a standard marine engine in the sense in which 
we have defined it unless there is a general agreement 
as to the rules on which the design is based. Both 
Mr. Morrison and Mr. Lang remark on the incom- 
patability of the present rules of the Board of Trade, 
Lloyds, and the British Corporation, as regards 
working pressure for boiler shells and sizes of shafting 
Here is a first case for compromise. All cannot be 
right, and there is enough experience of the working 
of marine engines and boilers in‘ actual service to 
establish a universal rule for calculating the strength 
of these parts. Agreement would have to be arrived 
at as to the rules for scantlings of other parts, and for 
the allowance to be made for reboring of cylinders 
and for turning up of piston and slide rods, to which 





Mr. Lang calls special attention, as being of primary 
interest to the owner, and naturally of secondary 
interest to the manufacturer. Once these and other 
rules had been brought into line, we should have a 
sound basis on which to begin the preparation of a 
standard design. Mr. Lang remarks that. the Engi- 
neering Standards Committee’s pipe flanges have not 
yet penetrated into marine engine practice, which 
indicates the conservatism of our engine builders 
and their drawing-offices, and the difficulties which 
may be expected in bringing different builders into 
a uniform system. The specification is often of a 
one-sided nature, and here compromise is necessary 
to bring together the experience of the manufacturer 
and the user. The North-East Coast Institute of 
Shipbuilders and Engineers has produced ‘such a 
specification, but to be effective it will have to be 
adopted by the whole country, or another one drafted, 
which we suppose would be in the main a compromise 
between Tyne and Clyde practice. There are obvious 
advantages in specifying standard lengths of boiler 
and condenser tubes, and no valid reason that we can 
see why Mr. Lang’s suggestion of standard diameters 
and lengths of furnaces, and lengths of fire-bars, 
should not be adopted. Boilers of standard diameter 
and length would facilitate the production and stock- 
ing of plates by the steel maker, providing, of course, 
we first have the rules as regards thickness for a given 
working pressure standardised. 

One difficulty will be that some makers may say 
that they are asked to abandon practices that they 
have made a standard for themselves in order to 
conform to designs and specifications which are 
nobody’s standard. It is here that the commercial 
side of the question enters, and if the standard designs 
justify themselves by their commercial results, no 
maker is going to allow himself to be left in the cold 
by mere attachment to the traditions of his own 
particular works. We make no mention of the 
standard ships now being built, as their construction 
and characteristics have been determined by the 
special circumstances of the time, and we think it 
would be a mistake to base on them any arguments 
for or against standardisation. The matter is one 
that deserves the very careful attention of the marine 
engineer and engine builder, for it is only by focussing 
their experience and opinions into something | which 
will be acceptable to all that progress is attainable. 


American Shipbuilding and Shipping. 


THE position and prospects of American shipping 
and shipbuilding are of more than passing interest. 
The war has given those twin trades a boom unpre- 
cedented in history, certainly unequalled since iron - 
and steel superseded wood in the building of ships. 
The pressure began in the middle of 1915, as a direct 
result of the European War, and the activity in 
shipbuilding is sure to last at least until well into 1918, 
even if the war ends to-morrow. In June, 1915, 
not one vessel was completed in any American ship- 
yard, and only 76 ships were building or under con- 
tract. Orders then began to flow in rapidly, and by the 
end of the year 200 vessels were under construction or 
on order. By the middle of 1916 the number of 
ships in hand was 385, of 1,225,000 tons. At the 
present time nearly 450 vessels are in hand on mer- 
chant account. Besides this, ten first-class battle- 
ships, six battle cruisers, ten scout cruisers, 50 torpedo- 
boat destroyers, nine fleet submarines, 58 coast 
submarines, three fuel ships, and one transport, 
are authorised by the new Naval Act. 

For two generations American shipping and ship- 
building have been stagnant, or declining, industries. 
Whether this war-created prosperity proves more 
than temporary is a question of high international 
importance. If the Americans succeed in perma- 
nently reviving their shipping and shipbuilding we 
are in for new and formidable competition. From 
1898 to 1901 United States shipbuilding experienced 
a marked revival, and it was boldly asserted that: a 
new era had set in, and that British supremacy 
would soon be in danger. That revival was due mainly 
to the large amount of coastal shipping—a protected 
American trade—taken over by the Government for 
service in the Spanish-American War, and, to a 
lesser degree, to the great expansion of the steel 
industry, which involved the building of a large 
number of vessels for the shipment of iron ore down 
the Great Lakes. But nothing serious happened 
from a British competitive point of view. Indeed, 
against a United States ocean-going tonnage of 
1? millions in 1898, there was only one million tons 
in 1912. In the middle of the nineteenth century 
United States tonnage reached 2} million tons, and 
90 per cent. of the country’s exports was carried in 
American vessels. On the eve of the present war 
only 7} per cent. of the country’s exports was carried 
in home vessels. But since the middle of 1914 
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America’s ocean tonnage has been increased from 
one million to 23 million tons, and nearly another 
1} million tons is under construction to American 
orders. Great additions have been made, and continue 
to be made, to the number and size of United States 
shipyards. During the last session of Congress there 
was an appropriation of six million dollars for improve- 
ments and additions at the Navy yards at Puget 
Sound, Philadelphia, Norfolk, Boston, Portsmouth, 
Charleston, and New Orleans. On private yards 
new capital is being invested lavishly. The demand 
for new tonnage is unprecedented for service on the 
Great Lakes in carrying ore, coal, and grain; on 
account of the great additions that are being made 
to ocean shipping; and the influx of orders from 
Norway and one or two other countries which have 
hitherto had their ships built in Britain. Even British 
owners are turning to America for new tonnage. The 
New York Journal of Commerce announced some weeks 
ago that the Cunard Line had ordered 18 ships of 7500 
to 12,500 tons in America, and that another British 
company, unnamed, but “of equal importance,’ 
was in the market for 12 large vessels. Before the war 
there were only three private shipyards on the 
Pacific Coast. Now there are seven, all building 
ocean-going craft, while the number of private vards 
on the “Atlantic Coast has been brought up to twenty- 
one. Small yards have been extended ; several which 
only built tugs, barges, and other river and coastal 
craft are now engaged on ocean-going tonnage. 
Several yards have passed from individual ownership 
to large steel making, bridge building, and other 
constructional companies. A big expansion is under 
way in the building of wooden vessels, in consequence 
of the high price of steel. On January Ist no fewer 
than 161 wooden vessels of 500 tons or more were 
being built in United States yards, the aggregate 
tonnage being over 207,000, or an average of 
about 1290 tons per boat. Eighty-three of the 

wooden vessels are to be driven by engines. In steel 
shipbuilding standardisation has been - practised only 
to a very limited extent in the tidewater yards, 
though it has been common in the Lake yards for 
twenty years. Standardisation is now likely to 
become the common custom. 

Prior to the war United States builders stood no 
chance of competing with British and German yards. 
For example, a steamer costing £66,000 in England in 
1913 would cost £136,000 in the United States, 
according to the calculations of the National Trade 
Convention. Similarly with sailing, the cost was re- 
turned as £80 per month more for wages, and £20 per 
month more for food and stores, under the American 
than under the British flag. The higher normal 
peace-time costs in America than in Britain are due to 
the circumstances that in the States the iron ore is 
deposited a thousand miles from the coal, necessitating 
two journeys by rail and one by lake from mines to 
smelters, and that the steel works, on account of 
the situation of the coal, are between 400 and 500 miles 
from the tidewater shipyards, and that wages are 
abnormally high in America, both for mechanics 
and sailors, through the scarcity of skilled labour. 
But. it is thought in some quarters that the European 
war on the one hand, and the measures likely to be 
taken by the United States Government on the other, 
will so modify the competitive conditions that 
American shipbuilding and shipping will again be 
able to compete successfully with the British trades, 
as they did in the first half of the nineteenth century. 
The large amounts of new capital that are being 
invested in United States shipping and shipbuilding 
evidence the strength of the confidence that is felt. 
One high American authority, the New York 
Annalist, declares that “it is probable that for many 
years to come the cost of labour and materials in 
the United Kingdom and Germany will be as high as 
in the United States, and that the start which 
American yards have obtained, thanks to the war, 
will enable them to compete successfully with foreign 
shipbuilders.” Nearly everything will depend, of 
course, upon the extent of the protection, or sub- 
sidisation, or other assistance given to American 
shipping by the Government, and upon our own 
efforts to meet the new competition. 

Under the Ship Purchase Act the President has 
appointed a Federal Shipping Board to supervise 
shipping and all foreign commerce. The Board is 
to acquire for the Government by construction, 
lease, or charter, merchant vessels that may be used 
as naval auxiliaries or army transports, and for this 
purpose a 50,000,000 dol. issue of bonds is authorised, 
besides which the Board is empowered to form one 
or more corporations with 50,000,000 dols. capital 
stock to acquire and operate ships. This measure 
can have no immediate competitive effect, as every 
American yard is fully booked far ahead ; but it is 
more than probable that amendments or new measures 
will follow with a view to a permanent revival of 





American shipping and shipbuilding. It is not at 
all unlikely that the idea of a State shipping service 
will be abandoned and that direct subsidies will be 
paid with the object of making American trades 
successful. But the task of raising American shipping 
to a status commensurate with the commerce and 
economic importance of the country will be very 
formidable. The natural difficulties in the way are 
so great that success can only attend our new ally’s 
efforts on condition that we waste our resources 
and neglect our opportunities. We hold such advan- 
tages as a shipping and shipbuilding nation that it 
only requires reasonable co-operation between capital 
and labour and the State to maintain our position. 
But such co-operation must be forthcoming, or our 
supremacy in shipping and shipbuilding, and all 
that that involves, may passaway. For the moment 
our wants are such that we must watch with plea- 
sure rather than regret America’s efforts, but when 
the war is done we shall be called upon to make 
every exertion to regain a position that we now 
surrender in face of a greater need. 








RANDOM REFLECTIONS. 
i 

Ir is rarely indeed that a President 
is greeted with such honest and 
such long applause as that which 
surprised, and perchance shocked, 
the newer of dead worthies in the hall of the 
Institution of Civil Engineers when Mr. Michael 
Longridge sat down after his eloquent address to 
the ‘“*‘ Mechanicals’’ on Friday last. It has been 
frequently said of speeches that it is the peroration 
which catches the audience, and many a young 
speaker has been advised to write or commit to 
memory his concluding sentences, whilst he leaves 
the rest to the influence of the occasion. Mr. Long- 
ridge gave us an admirable conclusion, one that 
touched the heart no less than the head, and one that 
was not too long delayed, for he was speaking barely 
an hour. But we should do a grave injustice to his 
address if we allowed it to be understood that its 
merits were all in the ending. It was, as those who 
read it in our columns to-day, and even more, those 
who heard it delivered, will admit an address that 
appealed to our greater thoughts, that lifted us up 
from the details of our profession and that gave us 
a broader view of the great industries with which 
we are associated. The essence of greatness in art 
is that it should suggest rather than define, that it 
should call upon those who have it in them to use 
their own imaginations, their own thought, their 
own intelligence. And so it is with great speeches. 
They must, even when addressed to engineers, touch 
other strings than those played upon daily in the 
humdrum routine of life. Mr. Longridge’s oration 
did that, and because it did it, it moved its audience 
to an unusual expression of approval. But the very 
features that made it an admirable address to hear 
are the same that make it a difficult, an unsuitable 
one to discuss. Here and there there were tangible 
passages, as where the President outlined a scheme 
for the organisation of engineering, expressed views 
upon the future of consulting engineers, or hinted 
at desirable reforms in education or condemned 
“the obstinacy of our two most famous Universities 
in retaining Greek as a compulsory subject in their 
examinations.” But even these passages depended 
more upon what they suggested than on what they 
specified, and even though some of them may raise 
the spirit of criticism it would be unfair to hang 
adverse opinions upon what, after all, might only be 
images called up in our minds by the art of the speaker. 
It is better then, perhaps, for the present at least, 
just to put the address in its complete form before 
engineers and invite them, whether they heard it 
or not, to read it and to think over the message that 
it bears for all of us, employers or workpeople, manu- 
facturing engineers or consultants, professors or 
students. We can give it no greater praise than to 
say that no one can fail to be the better for having 
read it. 


Mr. Longridge’s 
Address. 


* * * * * 


THERE are few men who have not 
learnt from their own experience 
that there is a power factor of 

Gao. the human frame and mind which 
cannot with safety be exceeded. We are being 
constantly reminded by facts which force themselves 
on our attention through suffering and disease that 
man is a machine and subject to all those limitations 
to which inert machinery is subject. Even the mind, 
which seems to move in a different atmosphere, 
to be made of finer stuff, and to be capable of greater 
extension, is subject to the common law that a power 
factor can never reach unity for more than a short 
period. Rest is essential to all things living or 
lifeless which exert power, and as our knowledge 
increases we shall perhaps be forced to recognise 
that materials subjected to a constant stress, as for 
example the columns of an Egyptian temple would 
endure for more generations if they could at recur- 
ring intervals, of decades or so, be relieved of the 


Hours 
and 





superincumbent weight they bear. It had long 
been recognised in a vague way that repetitive labour 
lost in efficiency as hours were prolonged, but not 
till the war had forced us, by putting the whole 
nation on overload, to give deeper attention to the 
subject had it been ever studied scientifically. This 
useful work was taken in hand by, amongst others, 
the Health of Munition Workers’ Committee of the 
Ministry of Munitions, and the result of investigations 
has been an increasing recognition of the fact that 
excessive hours of work, or lack of sufficiently 
prolonged periods of rest, so impair the efficiency of 
the worker that the output not only does not increase 
pari passu with the increase of time, but is actually 
less for the longer period than for the shorter. The 
Committee issued a blue-book a few days ago in 
which the importance of rest is enforced by argument 
and example, and it warns us that what often appears 
to be slackness is no more nor less than the revolt 
of the body and mind against continuous work. 
We have always held that Sunday work was only to 
be defended as a measure of grave emergency, and 
we rejoice that science now indicates that the practice 
of the greater part of the civilised world to rest 
from its labours at least every seventh day is based 
upon laws which cannot be questioned by the 
principles of exegesis applied. by critics to the first 
book of Genesis. We may go even further and assert 
that if intensive production is carried out then either 
the hours worked per day will have to be decreased 
or more than one day, or one and half days in seven, 
will have to be set aside for recuperation. 


* * * * * 


WE have been asked by a corres- 
pondent if we can give any 
information about the payment of 
groups or gangs of workmen by 
the Premium System. The number suggested is 
from forty to fifty, and we may say at once that we 
have no knowledge of the employment of the system 
with so large a group as that, but from a couple of 
sources we have been able to obtain particulars about 
the method followed with smaller gangs, in both cases 
engaged on erecting or assembling. The principle 
is simple and fairly obvious. The men are paid 
pro rata of their standard day wages, the time being 
fixed for the whole job. In both cases the employers 
work out the rate and pay the wages direct to each 
unit of the squad; payment of the ganger alone, 
who settles up with the men, is not adopted. As 
some members of the squad may not start or stop 
when the others do it is necessary to note the actually 
working time for each man or boy, and it is desirable 
in a large group to bind all the job tickets, or “ lines” 
as they are frequently called, into a book, as they are 
by that means more easily kept together. As it 
is not unusual for *prentices to be included in a squad, 
some plan of evaluating their time relatively to that 
of the journeyman must be devised. A ready way 
of doing this is to base the premium on only a portion 
of the time worked instead of on the whole time, 
the proportion of time thus taken increasing as the 
number of years served increases. For example, 
in the first year one-third of the time spent on a job 
may be taken for the calculation of the premium, 
in the second and third year one-half, and in the 
fourth and fifth three-quarters. An example may 
be useful. A third-year apprentice is allowed sixteen 
hours to do a job and takes sixteen. One half of 
this time, namely, eight hours, is taken as the basis 
for calculating the premium. He has therefore made 
50 per cent. on the job, and if his rate is 2}d. per hour 
he will get 5s. instead of 3s. 4d. for the sixteen hours 
worked. If a few more examples are worked out 
it will be seen that this plan encourages the younger 
apprentices ; it is exactly equivalent to giving them 
a handicap. The more advanced a ‘prentice is the 
better able should he be to save time on the allowance. 
The whole question of squad payment raises many 
interesting problems. For exgmple, it is quite 
obvious that if the work is of a consecutive order 
passing from one operator to another a single bad 
worker in the early stages of the job may reduce the 
bonus of all those that follow him. That is a point 
which needs the anxious care of the manager. for 
there is bound sooner or later to be trouble if it is 
not put right. 


Baer oer 
'ayment by 
Groups. 


* * * * 


Or no branch of engineering can 
it be said with more positiveness 
that a long practical training is 
necessary than of the charge of 
marine engines at sea. In other occupations 
it is, at least, a debatable point whether some 
portion of workshop experience may not with 
advantage be sacrificed in order to give to study 
he time so saved. But for marine engineering, 
and particularly for the engineers of ordinary 
commercial steamers, there can be no doubt at all 
that experience and the self-reliance that springs 
from it, and from it alone, is of higher importance 
than school knowledge. Hence if a choice must 
lie between more time in the college or more time 
in the shops we do not doubt that the general con- 
sensus of opinion would favour the latter. But 
there would at the same time be general agreement 
that the level of education of sea-going marine 
engineers should, or rather must, be raised. Nothing 
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can be said against the Board of ‘Trade Examinations. 
They have their defects and shortcomings, but the 
proof that they attain the object in view is to be 
found in the high standard of trustworthiness, 
of resourcefulness, and of real practical knowledge 
of the engines in their charge that is possessed by the 
British marine engineers. These men take a place 
in the transmarine commerce of the world of which 
their countrymen are justly proud. But whilst 
we are satisfied that of all engineers the sea-going 
engineer stands inore in need of practical training 
than any other, yet it would be grossly unfair 
to handicap him by withholding those facilities 
for education which are enjoyed by others, and 
we are glad to see that in all the discus- 
sions which have taken place recently this fact 
is recognised. Only a few months have passed 
since we had to record that the Liverpool Engineering 
Society had taken the matter up and was endeavouring 
to enlist the sympathies of all similar bodies in its 
campaign for a better education in English, mathe- 
matics, physics, and applied mechanics for sea-going 
engineers, and now we find the Institute of Marine 
Engineers presenting to its members a report by its 
Council on the same subject. In this report we 
see ample support given to the call for better educa- 
tion by the provision of good secondary schools, 
and by the employers opening facilities in working 
hours for the boys to attend classes ; but, and as we 
think rightly, stress is laid upon the need for a long 
period of apprenticeship and a practical training 
in several trades rather than in one only. Further- 
more, as indicative of the modern movement, we 
observe that years of apprenticehsip before the age 
of sixteen will not “ be counted,” but that if a junior 
technical school course is taken after fourteen it will 
be ‘allowed an appropriate value.’ The report 
has not yet been discussed by the members. As they 
are themselves nearly all practical men, we may look 
for an illuminating debate when it is put before them, 
* * * * * 


F Sovutn African engineers have 
— opportunities for the study of 
on power plant which may well rouse 


the envy of their British brethren. 
A few weeks ago—February 2nd and 9th—we 
published a portion of an admirable paper on boiler- 
house efficiency, read before the South African 
Institution of Engineers, and based on the examina- 
tion of the results recorded on no less than one hundred 
and two boilers belonging to four companies, and in 
the last issue of the journal of the Institution—that 
for March—we find a paper on the deterioration of 
Curtis-Rateau blading, by Mr. A. Fenwick, which 
is no less thorough and which throws a brighter light 
upon this rather obscure problem than any it has 
yet received. The author is the turbine specialist 
of the Rand Power Companies—the Victoria Falls 
and Transvaal Power Company and the Rand Mines 
Power Supply Company—and he has been able to 
collect observations made on fifty-one turbines of 
the Curtis-Rateau type, varying in size from 300 to 
10,000 horse-power, and fitted with blading of various 
metals. With such facilities for study, it is not 
surprising that the paper abounds with interest. 
Reading it, we could not but find ourselves regretting 
over and over again, that rarely, indeed, do we get 
a contribution of such obvious practical value at our 
own institutions. It is not, we think, that they 
cannot be written because the plants are lacking, 
but rather -because, the plants being under different 
ownership, it is impossible to concentrate all the 
observations, and possibly because there is still 
enough jealousy and rivalry amongst makers to 
cause resistance to the publication of failures. We 
hope to see that ostrich-spirit disappear. In South 
Africa the great power stations are looked upon as a 
colossal resesrch laboratory, and the results of all 
are collected and analysed for the benefit of the 
community. There is no sound reason why the same 
course should not be foliowed here, and we say, 
without a particle of hesitation, that the amount of 
harm that might be done by the publication of 
failures would be out-balanced immeasurably by the 
general expansion of knowledge. We have no shadow 
of doubt that every turbine maker who reads 
Mr. Fenwick’s paper will assert that he knew it all 
before. Let us grant for the moment that he did, 
the fact still remains that he is not the only person 
who ought to know it. We must get rid of the idea 
that particular knowledge should be concentrated in 
a few hands; the more widely scientific facts are 
circulated, the more rapidly will progress be made. 


ee ee 


We had meant in the preceding 
of Tettias note to refer to a few of the con- 
lading. clusions to which Mr. Fenwick’s 
examination of some thousands of 

turbine blades have led him, but were drawn away by 
another consideration. But to stimulate interest in 
the paper, we ask leave to devote a little more space 
to it. The author, after an exhaustive review, 
illustrated by photographs of failures, reaches the 
conclusion that ‘‘ there is no difficulty in choosing a 
material for moving blades, which can be depended 
upon to give fairly satisfactory results in particular 
stages.” We call attention to the last words of this 
quotation. The material that is suitable for one 
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stage is not suitable for all, and care must be made in 
the selection. So far it does not seem that a single 
alloy has been found that can be used with advantage 
throughout. Thus, where the temperature is high, 
aluminium bronze—which perishes by a process 
similar to dezincification—and high percentage nickel 
steel have but a short life, but nickel steel appears to 
give satisfactory results even at high temperatures 
when used for guide blading; a fact which 
can possibly be accounted for by the absence 
or at least reduction of vibration. On the ques- 
tion of inlet nozzles the author is very posi- 
tive. It is, or, should we say was, a common 
practice to make these nozzles of cast iron, and 
experience has shown that the thin lips fail very 
readily. ‘‘ Nozzles with thin cast iron vanes should 
be abolished, but if cast iron is used, the design should 
be such that there is no possibility of pieces becoming 
detached.” A curious fact was noticed in this 
connection. In the 9600-kilowatt set at Rosherville, 
after being at work for only 3000 hours, it was found 
that every vane was cracked or broken, yet the 
efficiency did not fall off. A further experiment was 
made “‘ with a particularly bad set of nozzles. The 
result of this test showed that the turbine was as 
efficient as if nozzles in good condition had been 
used.” This test having made it clear that some 
liberty might safely be taken with the nozzles, all the 
vanes in another set were slit a short distance 
longitudinally on the centre line with a saw, and the 
corners adjacent to the cut were well rounded off. 
It has been running for over 3000 hours without 
showing any defects. Speaking of the small effect 
that bad nozzles have on the efficiency reminds us 
that Mr. Fenwick found a parallel case with moving 
blades. A particularly bad set of blades was 
removed and replaced by a new set, but “ careful 
tests showed that no appreciable improvement had 
been made in steam consumption.” That opens up 
a line of inquiry of great interest. There are occasions 
in mechanical engineering when the best is too good, 
and good enough is better. Is this one of them ? 
More careful investigation is needed. There are 
many more most valuable observations in the paper, 
but as we hope soon to place some extracts from it 
before our readers enough has for the moment 


been said. 
* * * *& & 


In his speech in the House of 
Commons, on Thursday of last 
week, Mr. Fisher gave as neat 
a definition of the objects of 
education as the heart or the head could wish. 
“Our desire,” he said, ‘is that our people should 
be good citizens, reverent and dutiful, sound of mind 
and body, skilled in the practice of their several 
avocations and capable of turning their leisure to 
rational uses.” We are at a loss to find any single 
word by which that statement could be improved. 
It lays before us the end and consummation of wise 
teaching, the making of men and women who further 
the welfare of their country in their working hours, 
and increase its happiness in their hours of leisure, 
and add at all times to its measure of contentment. 
We are tempted to say of education that it is only 
at its greatest when it teaches us how to employ 
and enjoy leisure. Essential as is that kind of 
education which opens the gate to prosperity, it 
only attains the summit in exceptional cases, and in 
those cases it may often enough be found that it 
has been so expanded, so developed, and enlarged 
that it has broken all common grounds and has in 
fact and deed become liberal. For the ordinary 
mortal this is not possible, and we become more and 
more convinced as years go by that, since contentment 
of the people must be the object of all rulers, a wide 
education outside pure business needs is needful. 
In his presidential address Mr. Longridge observed, 
“The workman must have better education to 
qualify him to rise if capable, and to give those 
who have not the ability to rise some interest outside 
their daily work and football matches. The 
need will become greater as_ repetition work 
and automatic machinery replace varied jobs and 
manual skill. Unless an antidote be provided, the 
monotony of this kind of work will crush initiative 
and mental vigour, and instead of skilful craftsmen 
we .shall breed incompetent machines.” Save that 
we should omit the reservation implied in the reference 
to those who have not the ability to rise, who to our 
thinking need the relaxation of wider education 
as much as their less capable brethren, and that we 
do not think human machines would of necessity be 
‘““incompetent,” we agree absolutely with Mr. 
Longridge. At present thousands of men and women 
are earning money that they do not know how to 
spend wisely, and others are refusing to earn it because 
they have no wants that are not satisfied by rude 
conditions of life. If, after the war, we wish, as we 
shall wish, men and women to earn more money and 
to use it well, we must see to it that they are taught 
to enjoy the better amenities of life. 

Se as ee ee 

On Monday last Sir Francis Fox 


Education. 


Pen addressed the Royal Geographical 
Tunnel. Society on the subject of the 


Channel Tunnel, and made it, if 
possible, more than ever abundantly clear that the 
establishment of direct railway communication be- 





tween London and Paris presents, as far as can be 
seen through the eyes of geologists, no difficulties 
that engineers cannot readily overcome. A great 
mass of experience has been gained since the con- 
struction of the tunnel was begun and stopped some 
thirty-five years ago, and the application of it to 
problems that are likely to arise in the piercing of 
such an easy material to deal with as chalk, will hasten 
and cheapen progress when the time to resume work 
comes, as we are sure it eventually will. But a good 
deal of opposition has to be overcome before a dream 
which has so long fascinated engineers is realised. 
One aspect of that opposition we do not pretend to be 
in a position to discuss. Such military objections as 
may still exist to the construction must be left to the 
consideration of the proper authorities, and we can 
only say with conviction that engineers can provide, 
and would provide, means for blocking or destroying 
the tunnel that could be applied at a moment’s 
notice. Another aspect of the opposition is of a 
different kind. Those responsible for it endeavour 
to show that no economic advantages would follow 
upon the completion of the tunnel. They are partly 
inspired by the fear that the existence of through 
railway communication would damage shipping 
interests, and partly, we fancy, by the old dread of the 
loss of our sea defence. To their economic arguments 
it seems almost unnecessary to make reply ; they are 
about as reasonable as those of a ferryman who pro- 
tests against the construction of a bridge. The use 
of a tunnel can no more be measured by the immediate 
results it would attain than the value of a new railway 
can be gauged by the traffic it secures in the first few 
years of its existence. The Morning Post has the 
hardihood to say, “the shortening of the journey 
from Paris to London is nothing more than a social 
convenience.” The same observation might be made 
of every suburban railway, and it is therefore obvi- 
ously untrue. Pleasure is not the end and object 
of every visit to Paris, nor is Paris the only conti- 
nental city that would be served by the tunnel. 
Much too narrow a view is taken of the matter, if 
attention is concentrated on Paris and London alone. 
We must remember that the tunnel facilitates com- 
munication with the whole Continent of Europe, and 
puts the Continent in touch with the great shipping 
facilities we provide. It will be a channel of com- 
merce—-a commerce so great that it is impossible to 
foresee itsextent. 4. +* «* * * 


THERE is no fault more common 


= than that of condemning the past 
because it is not as good as the 

Present. : ° 
unless it be that of 


present, 
disparaging the present because a greater future 
opens before the imagination. The proper, but 
unattainable, philosophical attitude would be to 
award neither praise nor blame, but to note merely 
that certain changes have already taken place and 
that other changes will take place in the future. 
It is in this manner that the scientist records 
advances in the knowledge of natural laws or the 
achievments in the industrial applications of science. 
He contrasts the present with the past, but he does 
not traduce old scientists. Rather does he praise them 
because they did by their work lay here and there 
some stones on the pathway that he must tread. 
But when we leave the regions of science and enter 
those of economics we find a marked difference. 
Philosophic treatment of the subject disappears 
and philippics are strained to paint the past in the 
blackest colours, and, worse fault of all, to saddle it 
with criminal responsibility for the sins of the present. 
As rational would it be to arraign the fathers of 
electrical knowledge for the loss of the Birkenhead, 
since had they but been wise enough to discover 
wireless telegraphy the ship might have been saved, 
just as the Volturno was saved! It is not fair to 
judge the Past in the knowledge of the Present. 
It is conceivable that the past when it was the 
present had little power over some of its acts, 
and that they were as inevitable as are many things 
done by us to-day which we believe will not be done 
to-morrow. We were moved to this reflection when 
listening to the remarkable address which Mr. 
Michael Longridge delivered as President of the 
Institution of Mechanical Engineers on Friday last. 
Mr. Longridge, in seeking excuses for the attitude 
of labour to capital, epitomised the factory conditions 
of a hundred years ago, and assumed that the great- 
grandchildren of to-day still taste the bitterness of 
their sires. We find it hard to believe. The period 
is long dead and the system is not even an ugly 
memory to any now living. But that by the way. 
At the moment we are concerned chiefly in asking 
if it is possible to imagine the past different from what 
it was? Obviously it is not. Whatever mistakes 
were made in the ordering and management of 
factories were the mistakes of ignorance and were 
inevitable. We do not hesitate to say that, proud as 
we are now of what we are achieving, the next century 
will look back upon this and see as many errors In 
it as we see now in the early days of the last. The 
factory system sprang from a plexus of conditions 
which it would be hard to unravel, and we are 
tempted to say that with all its faults, as we now 
see them, it was the only possible solution that the 
time could offer, and frightful as it was for the worker, 
it did undeniably raise the country to a position 
which in the end has repaid the sacrifices. 
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THE USE AND ABUSE OF STEEL.* 
By Lieut.-Colonel R. K. BAGNALL-WILD and Lieut. E. W. 
BIRCH. 
WHERE weight-saving is essential, the designer is 
constantly keeping in mind the necessity for strength 


combined with lightness and durability ; it follows, there- | 


fore, taking a typical example, that the quality of steel 
used in aeroplane and aeroplane engine construction must 
necessarily receive very close attention. In the earlier 
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Fig. 1 


days the Royal Aircraft Factory rendered the greatest of 
services in instituting detailed specifications for aircraft 
steels. Prior to this date the complete range of alloy steels 
had not been fully used for parts requiring great strength 
with a minimum of weight. 


| their mechanical properties, independent of chemical | considerably in excess of that recorded by the pyrometer. 


| treatment. 

Two steels differing widely in composition may, by 
| different heat treatments, be made to give the same 
| physical test results. An example of two such steels is 
as follows :— 


c. Si. Mn. Ss. < Ni. Cr. Va. 


0.570 0.080) 0.020 | 0.070 1.000 0.320 


| 
| 
| 
| 0.130 


0.400 


0.284 0.0385 0.375 | 0.014 0.0381 | 5.070 0.434 Nil 


Again, it is not generally realised that an alloy steel can 
be made to give physical tests covering a wide range by 




















Fig. 2 


variation of heat treatment. For example, a steel of the 


composition : 
Per cent 
CO Be es ay ae > . O.3to0.4 
silicon ; .. 0.05 to0.1 
Manganese ale Pra O.4 to 0.6 
Sulphur (not exceeding) +“ 0.04 
Phosphorus (not exceeding) 0.04 
ee cs he bees 3.010 3.75 
Chromium 0.75 to 1.2 
may be expected to give the results as in Fig. 1 after 
hardening from 820 deg. Cent., and tempering from the 
temperatures shown. 


| in the hands of a glorified foreman blacksmith, 


| careful handling than a carbon steel. 


co-operation 


| compositions, each composition requires a different heat | On examination the pyrometer was found to be incapable 
| of reading higher than 440 deg. Cent., although the scale 


extended to over 1000 deg. 

In pre-war days it was the custom in a number of cases 
for firms who are now producing aeronautical components, 
to leave any process which required the steel to be heated 
Many of 
these men are most excellent and worthy individuals, but 
they were brought up on wrought iron, they learnt a little 
about mild steel, disliked what they had learnt, and con- 
sidered that as long as a part was finished at cherry red, or 
perhaps even a little hotter, it could be thrown on a cold 
plate, or left to its own devices to cool. 

A great deal of delay in production, waste of material 
and financial loss is undoubtedly caused by want of metal- 
lurgical knowledge on the part of some designers. Certain 
losses both in time and money have also occurred owing to 
manufacturers not realising that alloy steels require more 
For example, the 
machining of some crank shafts, rough machined prior to 
heat treatment, was in one instance very rough, and left 
many jagged edges and sharp corners. On heat treatment 
these crank shafts developed serious cracks at 45 deg. to 
the angle of the web and the axis of the pin—see Fig. 2. 
At first the steel was blamed, next the heat treatment, but 
finally, after a considerable loss in cranks had occurred, the 


| real truth was found out, namely, that during heat treat - 


ment the cracks started from the rough and jagged edges 
at the corners of the web and the pin. With a little more 
between the manufacturer and the steel 
maker, and greater metallurgical knowledge on the part 
of the manufacturer, these losses and the delay in produc 
tion they involved could have been prevented. —« 

Another great source of danger, which must arise in 
certain cranks made in the ordinary way, is due to design. 
Designers naturally endeavour to curtail the dimensions 
of an engine. In one or two cases of engines of the twelve 
cylinder Vee type, this was effected by the substitution of 
roller bearings for the ordinary plain bearings. 

The cranks were to be made from billets twisted through 
120 deg., and the main journal where the twists had to be 
made was approximately 7/,;in.—see Figs. 3, 4, 5, and 
6—in length between the webs. It was anticipated that 
serious damage to the steel would result, since, in order to 
twist the shaft, it had to be raised locally to so high a 
temperature that subsequent heat treatment could not 
restore the steel to such a structure as is required to give 











Fig. 4—Crank from single width Billet ready for Twisting 120 deg. 


‘ Six-cylinder 
Vertical Engine. 











Fig. 5 


Crank from single width Billet Twisted 120 deg. 














Fig. 6—Rough Machined Six-throw Crank ready for Final Machining. 


In many cases, firms engaged in the construction otf 


atronautical components had practically no knowledge of | 


the treatment of special alloy steel. As matters pro- 
gressed it was found from experience that some of the 


conditions required by the Royal Aircraft Factory speci- | 
Such progress | 
was inevitable with the great increase of output in the | 


fications had to be altered and improved. 


earlier stages of the war. 
The progress of the various manufacturers was very 


carefully watched, and every endeavour was made to assist | 
The | 


them to promote and encourage developments. 
object of this paper is to place on record some of the 
troubles experienced in the earlier days, and to a 
certain extent to-day. 


A year or so ago very few firms—excepting in the | 


Sheffield district—possessed heat treating appliances of 
their own. 
this is specially the case in the Birmingham and Coventry 
districts. It is not, however, sufficient to build a heat 


treating plant ; it is essential to be eble to use it correctly. | 


At the present time this is a cause of a considerable 


amount of difficulty, in that it is almost impossible to | 


obtain men with the requisite knowledge. A further con- 
sideration is that when steels are classified according to 


* Institution of Automobile Engineers. 


| fulfil them. 


Many plants have since been laid down, and | 


This range of results is very wide ; consequently when 
the lower figures are required it remains a steel making 
problem, and there is no doubt a straight nickel steel will 
It remains, therefore, for the steel maker to 
say which, irrespective of cost, he can most regularly pro- 
duce with the least scrap. 

There is one question, however, in the choice of a steel 
by composition that requires consideration, and that is its 
resistance to abrasive wear. Experience has shown that 


a relatively high nickel steel does not resist abrasion as well | 
On the other 


as @ low nickel steel with low chromium. 
hand, the very low nickel, high chromium steel is objec 
tionable owing to its liability to defects in the form of 
cracks, 

It is essential that very close touch be kept between the 
steel maker and the steel user, and lack of this co-operation 
has led to many costly mistakes. In some cases it is not 
recognised that a few degrees in temperature one way or 
the other may spoil a good steel. It is not sufficient for a | 
firm to install a heat treating plant with the latest type of | 
pyrometer, and then sit down and allow a semi-skilled man | 
to do the rest. For instance, a firm recently expressed | 
pride in their heat treating plant and pyrometric installa- | 
tion, whereas observation of the interior of their furnace 
during & heat showed that the temperature was obviously | 


Fig. 7—Double width Billet, slotted prior to Twisting 60 deg. 


| the physical properties demanded by the specification and 
| desirable for the safety and life of the crank. 


A number of 
tests were made on these cranks after final heat treatment, 
with the following results : : 


| 

| 
er 
Straight portion) f 
of crank \ 


Elongation, 
per cent. 
on 1. 5in. 


Max. stress, 
tons 
per sq. in. 


Reduction 
of area, 
per cent. 


62. 42.3 


56.2 


Twisted portion} f P {3 0.28 
of crank |¢ 52.5 ; 0.25 
! 

It was next suggested that the cranks should be made 
from a double width billet, so that the twist would not 
exceed 60 deg.—see Fig. 7. This certainly improved 
matters, but did not entirely obviate the doubtful structure 
obtained in the twisted journals. Various other methods 
were then tried ; cranks were cut from the round, and they 
were also forged into trifoliate section ; the latter is thought 
to be promising. If it is possible in the design to have, 
from the steel maker’s point of view, a reasonable distance 
between the webs, it is obvious that some form of pressing 
from a bar billet gives the most. suitable structure in the 
shaft. The flow of the metal is then continued through 
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the journals, up the webs, along the pins, and so through- | 
out the shaft—see Fig. 8—but such a form of combined 
stamping and forging is not possible with the very short 
main bearing. 

It is essential that the greatest possible care and super- | 
vision be given to the use of alloy steels, not only by those 
who are actually operating, but by the heads of depart- | 
ments who have the necessary technical and metallurgical | 
knowledge. A reluctance to heat treat after working used 
to be prevalent, and the necessity for heat treating after 
bending, welding or stamping, &c., was not fully recog- 
nised. Many firms were quite content to receive stampings 


Fig. 8—Sulphur Print from Longitudinal Section of Forged and Stamped 
Crank Shaft. 





| —are dangerous, having regard to their life. 
Assuming in the first place that a crank shaft has only a | 


There was a general tendency on the part of manufac- 


turers of aircraft to flood some of these small steel makers | 


with orders, and a considerable amount of disappointment 
and trouble was experienced when the quality fell off. 


There is another point which makes steel production at | 
the present moment somewhat difficult in that the raw | 


materials now available are variable. Pig iron—known by 
trade classification—instead of being uniform in composi- 
tion as before the war, now may vary within very wide 
limits. 


and it is only by reason of the great skill exercised by the 


As a result of this variation there is no doubt that 
|each charge becomes a separate metallurgical problem, 


then be more readily judged. It is noted that the practice 
of turning blooms all over before cogging down is becoming 
| more prevalent. This undoubtedly saves wastage at a 
| later date, and eliminates, to a great extent, surface defects. 
| The authors are strongly of the opinion that in addition 
| to physical tests, analysis within reasonably wide limits 
| should be specified. ‘There is no doubt that the designer, 
especially the engine designer, is finding that some steels 
| are more suitable for certain purposes than others. Many 
| steels may satisfy the specification, but differ in chemical 
composition. The following table illustrates the varying 
composition of a number of steels, which, by suitable heat 











steel makers that a relatively high degree of perfection has 
been maintained in the high-grade alloy steels. Many of 


the troubles experienced with regard to ‘“‘hair cracks” are | 
undoubtedly traceable not only back to the ingot, but to | 


the steel making. 


This brings forward a matter of very great importance. | 


From the point of view of the purchaser it has been a 
custom in specifications for steel to deal only with the 
physical properties, and no attempt has been made to 
specify the methods of manufacture other than generally 


to determine the process, that is to say, whether steel | 


should be acid open hearth, crucible, &c. Some interest- 


ing experiments have recently been carried out with a view | 
’— see Fig 9 | 


to ascertain if crank shafts with “* hair cracks’ 


certain life, it was thought that minor “hair cracks,” 


| searcely visible to the eye, should not cause the rejection 


| of a shaft, if it could be proved that such. cracks do not 


as stamped ; in some cases they normalised them, but such 
@ process as quenching and tempering was regarded as a 
luxury or a fad. 

Another drawback to progress was the fact that a 
number of steels were known by certain trade names, and | 
were in fact proprietary articles. ‘They were ordered as | 
such, and no mention of any physical test was made on the | 
order. The Royal Aircraft Factory specifications helped | 





Fig. 1i—Fracture of Crank Shaft Pin during Straightening Operation. 


to break down this troublesome custom, and have most 
certainly widened the market and source of supply. 

A big difficulty had to be overcome where a small steel 
maker produced a comparatively large output of crucible 
steel, which, as produced, was as near perfect as possible. 
Firms such as this greatly enlarged their plant, introduced 
the electric furnace, and other modern improvements, but 
in some cases the increased output was not as satisfactory 
as the previous small supply ; in other words, they had to 
learn and adopt new methods under difficult conditions. 


develop before the shaft has become worn out, due to 
stress reversal. With this in view, an engine was tested 
with a crank shaft which showed certain cracks ; it was 
shaft broke at 78 hours. 


* hair cracks.” 


It is certain that * hair cracks ’’—see Fig. 10—although | 
longitudinal, are undesirable, as they form a | 


starting point for circumferential fractures. 


In many cases the cracks can be traced from | 
There is no definite 


end to end of the shaft. 
proof that these “hair cracks”? open out 


is evidence that after 50 or 100 hours’ work 


shafts. It is obvious, too, that such cracks on 
a pin running in a white metal bearing 


face of the white metal. 
to show that these “hair cracks ”’ 
from defects in the ingot. 


specification dealing with all work on the 
ingot, including cropping, cogging, &c., must 
be considered. 

Fig. 11 shows another source of trouble. 
This shaft had cracked circumferentially on 
straightening ; after heat treatment the shaft 
broke as shown. It would not be advisable 


to introduce into specifications clauses that | 


would hamper the steel maker. There is no 
doubt, however, that some clause dealing 
with the dimensions of the ingot for certain purposes is 
most desirable. This is especially so with regard to crank 
shaft steel. 

It is not economical to lay down a definite crop for every 
type of ingot, or even perhaps individual ingots. Some 
ingots undoubtedly require more than others. The diffi- 
culties may possibly be overcome by insisting on the cranks 
being forged down from ingots split either into two or four, 
preferably the latter. The amount of crop necessary, and 
even the desirability of using the particular ingot, could 


during a short period of running, but there | 


they show signs of developing, and, in some | 
cases, as stated above, cause fracture of the | 


must have a disturbing influence on the sur- | 
All evidence goes | 
are derived | 
It is clear that | 
they should not exist, and with this in view | 
the possibility of including a clause in the | 


Fig. 9—** Hair Cracks’ on Crank Shaft Pin. 





Fig. 10—Developed Surface of Crank-pin, showing Fracture and Hair Cracks. 


treatments, will all conform to the physical tests of one 
| specification :— 











( Si. Ss. | aa ee 3 Cr Va 
| 0.035 0.014 0.031 5.07 0.434 
0.127 | 0.027 | 0.029 5.07 0.040 
| | 0.088 | 0.027 0.010 4.38 1.44 - 
| 0.294 0.020 | 0.017 3.90 1.449 
| 0.230 | 0.023 | 0.031 3.87 0.868 
0.169 | 0.020 0.016 3.80 0.468 _ 
0.198 5 | 0.022 0.022 3.66 0.599 
0.088 | 0.032 | 0.030 3.46 0.607 —_ 
0.110 | 0.024 | 0.025 3.37 _ 
0.024 | 0.026 | 0.034 3.30 - 
0.121 s 0.016 0.020 3.02 0.060 
| 0.181 560 | 0.030 0.028 2.94 —_ 
| 0.311 | 0.010 0.025 2.72 0.060 
0.336 < 0.031 | 0.025 1.23 1.007 —_ 
0.400 0.570 | 0.030 0.020 0.07 1.000 0.32 


0.130 


It is very interesting to note that when the Royal Air- 
| craft. Factory introduced an impact test for aircraft stecl 
very considerable opposition was experienced. Records 
| of tests show that, in the earlier days, impact test figures 


| proposed to run the engine for 100 hours, but the crank | 
The break was a very interesting | 
one, in that it was quite clear that it developed from the | 
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| Fig. 12—Curves showing variation in test results on a given Steel 
obtained over a certain period. Horizontal lines indicate specifi- 
cation figures. 


were very variable, and this was used as a basis for argu- 
ment that the impact test, as carried out, did not give a 
true representation of the general properties of the steel. 
To-day the impact test figures are far more regular, and in 
steels of a similar composition and tensile figures, from 
the same firm, the impact results are higher than they were 
two years ago. A number of experiments have been 





carried out in the Test House of the Aeronautical Inspec- 
‘tion Department and elsewhere, with reference to the 
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introduction of a round Izod test specimen. The results 
so far obtained have been extremely regular, but this may 
be argued not to be a sure indication of possible instability 
in the steel. At the present moment, however, even with 
the insufficient data available, it is thought that this form 
of test piece may be accepted in lieu of the square specimen. 
The round test piece is suggested as the better, in that it 
eliminates the difficulty of machining to the standard form 
now in use. Inaccuracies in the ‘‘ V” notch are thought 
to produce variations in the result obtained, but this is 
not altogether borne out in practice. It is proposed not 
only to endeavour to introduce the round Izod test piece, 
but to allow it to be used with varying diameters. The 
amount of machining then required would be compara- 
tively small. 

The steel maker suffers from inspectors. There is no 
doubt that some inspection staffs are, owing to certain 
circumstances, forced to employ “‘ diluted labour.’ The 
steel maker must recognise that there is a right of appeal 
to a senior inspector when he disagrees, and probably 
justifiably so, with an arbitrary decision given by a junior 
official. In one case a steel was rejected by a department 
because the ultimate tensile strength was slightly above the 


but they are inserted to emphasise the different behaviour 
of the two classes of steel under load. It is argued that as 
a difficulty exists in determining the yield point, it should 
be omitted from the specification. This is an erroneous 
idea, because in the majority of cases the steel is used in a 
state where the yield point can be determined and the 
curve shows a kick sufficient to be intelligible. It is but 
seldom that a steel is used in the state giving the second 
curve. Even if this were not so the yield point, as distinct 
from the elastic limit, can be determined by a “ non- 
diluted ” inspector within reasonable limits. 
(To be continued.) 








LIVERPOOL TRAMWAYS. 


THE report concerning the working of the Liverpool 
Corporation electric tramways for the year 1916, which 
has recently reached us, affords some interesting reading. 
In the first place, it may be said that, financially, the 
year was decidedly successful. The total revenue was 
£766,577 and the total operating costs were £518,037, 
the gross profit, therefore, being £248,540. 
This represents some 12 per cent. on the 
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| total capital expenditure to date. The net 

profit, after making provision for interest— 

£49,834—and sinking fund and repayment 
of loans—£52,735—was £145,971 9s. 3d., 





N 


which was anincrease of £22,777 19s. Lld. 

as compared with that of the year 1915. 
This satisfactory result has been arrived 

at, it may be explained, in spite of circum- 








stances which were the reverse of favour- 
able. In the first place, there was a very 
heavy increase in general expenditure. 
Some of the increases which had to be 





faced, as compared with the figures for the 
year 1913, were as follows :— 


Rates and taxes .. 





Dependents’ allowance ¢ 
Increased cost of material, &c. 

War bonus to employees . . 
Increased cost of current... .. .. 
Increased rate of pay to certain em- 
































Ployees.. .. «2 «+ 2 os 7,000 
Decreased receipts from advertising 
GUUERREREES :.. 22 00 se 8 5 


£103,484 











ELONGATION 
Fig. 13—Stress Strain Diagram for Mild Steel. 


maxunum figure given in the specification, but the elonga- 
tion was also slightly above the maximum figure. This par- 
ticular cast was joyfully accepted by another department 
requiring steel to the same specification. 

In this connection the authors cannot too strongly 
emphasise the lack of knowledge that unfortunately must 
exist in some cases under present circumstances ; they refer 
not only to inspectors, but to users, Specifications which 
give maximum and minimum figures are not correctly 
interpreted. As an example, take a specification demand- 
ing: ultimate, 50—60 tons per square inch ; elongation, 
18—22 per cent. In the first place these figures are 
incorrectly stated; they should read: ultimate, 50—60 
tons per square inch ; elongation, 22—-18 per cent. Now, 
what does thismean ? We assume that legally a purchaser 
must accept a steel giving 50 ultimate and 18 per cent. 
elongation, and that he should reject a steel giving 62 
ultimate and 22 per cent. elongation. Such a reading is 
obviously erroneous. An inspector who is allowed to 


ELONGATION. 


Fig. 14—Stress Strain Diagram for High Tensile Alloy Steel, heat- 
treated to give about 90 tons per sq. in. tensile. 


use discretion can and will accept a reasonable, logical, and 
metallurgical reading of the figures. 

The curves shown in Fig. 13 indicate the feeling pro- 
duced by specifications in the steel maker’s mind. They 
almost invariably attempt to go above specification mini- 
mum figures. This shows that the steel can be produced, 
but experience shows that an excess of scrap results from 
such attempts ; the remedy would appear to be to reduce 
the specification figures. Such a reduction, without defin- 
ing the composition, would be disastrous. For example, 
@ medium carbon steel can be made to conform to a speci- 
fication which is intended for a medium straight nickel 
steel, yet the- properties of these two steels in use are 
totally distinct. Mueh has been said with regard to the 
difficulty in determining the yield, though it is easy where 
carbon steels are concerned. A curve of the nature shown 
in Fig. 13 is obtained. With an alloy steel giving a high 
ultimate, the curve obtained is as shown in Fig. 14. 

These diagrams will probably be subject to criticism, 


Then, again, the staff was seriously de- 
pleted. Out of a total of 2700 no fewer than 
1900 had left to join the forces. The vacan- 
cies thus created were as far as possible 
| filled by men incapable for military service or by women. 
This class of labour has, states the report, performed the 
duties as well as could be expected under the circum- 
| stances, having regard to their lack of experience, and 
| to the effect of an ever-increasing traffic on a depleted 
| staff, which renders the duties more difficult to perform. 
| The increase in traffic was, in fact, a by no means negligible 
| quantity, as many as 13} millions more passengers having 
' been carried in 1916 than in 1913, the year before the war, 
and over 6? millions more than in 1915. Notwithstanding 
this increase, however, and the inexperience of a large 
proportion of the staff, not a single serious accident 
occurred on the system during the year 1916, and even 
| the minor accidents did not show any material increase. 
Further than this, the overhead lines were maintained 
| in excellent condition throughout the year, and 13 miles 
|of new trolley were erected during that period. No 
delay whatever was caused by any defect. 

A comparison between the two years 1916 and 1915 

is given in the following figures :— 

1915. 

150,755,680 


1916. Increase. 
Passengers .. 157,636,595 6,880,915 
Receipts from 
£738,321 £696,893 £41,428 
12,688,163 12,682,018 6,145 
| It will be observed that the carriage of the increased 
| numbers of passengers was effected with an increase of 
| only 6145 car miles; the numbers of passengers carried 
| per car mile being just over 12.42 in 1916 and just under 
| 11.89 in 1915. The average earnings per car mile 
| amounted to 13.97d. in 1916, as compared with 13. 20d. 
| in 1915, an increase of .77d. The operating costs—the 
| figure given for which includes the rental of leased lines— 
| works out at 9.8d. per car mile, so that there was an 
| excess in the traffic receipts over the operating costs 
| equal to 4.17 per car mile. 
The net profit of £145,971 was allocated as follows :— 
| To the reserve, renewal, and depreciation account, 
£20,971, and contribution in aid of the general rate 
| £125,000. It is interesting to note that the amount of 
| £20,971 put to the reserve, renewal, and depreciation 
| account represents just under 0.4d. per car mile. 
| | There is just one other point to which we may allude, 
| though it has no engineering interest. It simply shows 
| how forgetful human beings can be, and how compara- 
| tively easy it is to lose things which it would have been 
| thought impossible to leave in a public conveyance. 
| The report gives a list of articles found in the tramcars 
| during the year. They amounted in all to 32,361. One 
| can understand the mislaying of such things as books, 
| gloves, jewellery, muffs, opera glasses, walking sticks, 
umbrellas, &c., but one is puzzled to understand under 
what circumstances the following articles could have 
been left behind in the cars :—971 ‘“‘ boots” ; 13 “ false 
teeth’’; 2 ‘gas meters”; 2 “‘ gas stoves”’; 24 “ mail- 
carts”’; 9 “‘ birdcages,” and 33 revolvers and cartridges !”’ 
No less than 21,822 of the 32,361 articles remained un- 
claimed. 








AccoRDING to the latest statistics of the International 
Bureau of the Telegraph Union, the United Kingdom has 
11,061 low-speed instruments in use, and 670 quadruplex, 
795 Wheatsone, and 22 Baudot high-speed instruments. 
France has 12,714 low-speed instruments, and 1155 
sectors on the Baudot system. Germany, with 12,455 
low-speed instruments, had 30 Baudot, 27 Wheatstone, 
1 Murray and 16 Siemens high-speed instruments. Italy, 
with 15,514 of the former, had 19 Wheatstone, 152 Baudot, 
and 4 Rowland sets; and Russia, with 9796 of the former, 
had 121 Wheatstone, 115 Baudot, and 3 Murray high-speed 
instruments. 








STEELS USED IN AERO WORE. 


Tue Aeronautical Society of Great Britain has been 
very active this session, and not the least valuable of the 
papers that have been read before it was the one presented 
at the last meeting by Dr. W. H. Hatfield. We cannot 
hope to deal in detail with this on the present occasion, 
for the paper was something akin to a text-book on the 
subject, and was prepared specially for the benefit of 
those engaged in the new science of aeronautics, which 
has developed at a great pace, and brought forward 
many new problems to be solved. As such it holds a 
worthy place among the long list of discussions appertaining 
to iron and steel that we have had this session before the 
various scientific societies. That there is considerable 
scope for ideas in relation to aeronautics and steel to 
settle down into constant practice was amply shown by 
Dr. Hatfield ; but before this stage is arrived at much 
research will be required. 

We need not do more than make a passing reference to 
the necessity for the use of high-class material and 
scientific methods in works practice, nor to the fact 
that the paper catalogued the various stresses which have 
to be provided for in aeronautical construction work. 
As Lieut.-Col. Bagnall-Wild pointed out in his paper on 
a kindred subject before the Institution of Automobile 
Engineers, referred to in our last issue, nothing on an 
aeroplane is rigid. 

Commenting upon the fact that the factor of strength 
as fixed by the authorities is well known to be so many 
times the load borne by the supporting surfaces during 
straight, horizontal flight, it is suggested that better results 
might be obtained and fewer mysterious failures result. 
if the various contingencies to be allowed for were care- 
fully examined and the “factor”? placed on a more 
definite basis than on the values hitherto arrived at 
by the method of trial. For instance, the difficulty of 
measuring the true elastic limit militates against this 
fundamentally important figure being determined as 
frequently as it should be. Incidentally, it was remarked 
that our ignorance as regards the properties of steels 
below the yield point is considerable, whilst of the pro- 
perties between the yield and the breaking stress it is 
still greater. 

Dealing with the parts in detail, emphasis was laid 
upon the astonishing divergence of opinion as regards 
the material best suitable for pistons. Cast iron, steel. 
and aluminium alloys are all used at the present time, 
Cast iron appears to be superior in wearing qualities, and 
is found less liable to seize, although at high temperatures 
it is apt to distort and give out. One of the most 
important points is that, whatever the material is, it 
should not deteriorate under the temperature developed. 
The author has had definite indications that piston heads 
spent a considerable time in service above the carbon 
change point, viz., 730 deg. Cent. 

The various methods of mechanical testing were 
described. If yield point is to be taken as a guide as to 
the value of the “‘ true elastic limit,” then the quantity 
must be given more attention than it usually receives. 
The simple bend test is not appreciated, and is imperfectly 
understood. After considering all the facts relating to 
impact tests on notched bars as at present carried out, 
Dr. Hatfield is convinced that too much reliance is often 
placed on them, and a much too ready interpretation 
placed upon the results. Until it is better understood 
what quality is really indicated by the impact value, and 
what are the causes of variation, it seems not only un- 
necessary but unwise to make too much of it. The tests 
may in future perform an important service, but for the 
present the whole question should be left in the hands of 
unbiassed investigators to determine the real meaning 
of the tests, and to say what their service shall be. They 
will probably find their true value as auxiliaries to tensile 
tests, and then their mysterious value will have become 
quantitative. As to hardness tests, the paper pointed 
out that the whole question as to the real meaning of 
“hardness” is under consideration by various experi- 
menters, including an important Committee of the Institu- 
tion of Mechanical Engineers, whose findings will probably 
elucidate much of the vagueness at present attached to 
this term. The scleroscope hardness, and to a lesser 
degree the Brinell hardness, no doubt depend to some 
extent on the elastic properties of the material, but Dr. 
Hatfield cautioned engineers against looking upon, say, 
the Brinell as a substitute for the tensile test. Incidentally, 
Brinell hardness, he said, is not an infallible guide as to 
machining properties. Astonishment was expressed that 
greater use is not made by aeronautical engineers of the 
torsion test. 

The paper then discussed the varying properties and 
approximate composition of a case-hardening steel, 
carbon steel, high tensile steel, air-hardening steel, stain- 
less steel, high nickel steel, magnet steel, and manganese 
steel, and explained the change taking place at the critical 
change points. From this, Dr. Hatfield went to the 
question of standardisation, and approved of the work 
now being carried out by the Institution of Automobile 
Engineers in selecting and defining the compositions of 
a number of suitable steels. At the same time it should 
be remembered, he added, that a specification cannot 
deal with all the useful steels, and a progressive branch 
of engineering, such as aeronautical engineering, should 
not be unduly fettered by too rigid standardisation. 

Perhaps the most important point which the paper 
endeavoured to drive home is the necessity for efficiency 
in manufacture. In steel making, in designing, in forging, 
and in heat treatment, the efforts of the steel maker, the 
stamper, and the engineer must be unrelenting. Not 
only does this apply to those in charge ; more important 
still is it that the workman should be taught and encouraged 
to make his work a labour of love. '-It is the excellence 
of technique in the various items which is going to be 
the chief factor in making for reliability. 

Sir Charles Parsons, who presided, said it was impossible, 
with the old carbon steel, to harden large masses. The 
result usually was that the outer skin was hardened, 
leaving a soft core in the centre. As to the causes of 
trouble with steel, he mentioned the case of some mild 
nickel steel shafts on Admiralty ships, which were subject 
to torsional vibration. It was found that the punch 
mark on the shaft sometimes started a crack, and it 
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was not known for some time that this eflect was due to 
the particular quality of steel. 

Professor H. C. H. Carpenter commented on the fact 
that as the majority of parts used for aeroplane construc- 
tion were small, it was much easier to give them the correct 
heat treatment than when dealing with large masses. 
He disagreed with the author in his remarks on measuring 
the true elastic limit. It was perfectly easy to do this 
if sufficient care were taken. It was remarkable, con- 
sidering the severe conditions the materials of an aero 
engine had to work under, that they stood up as well as 
they did. He was particularly interested in the 25 per 
cent. nickel steel, which was discovered many years ago, 
and was first prepared by Mr. James Riley. A great 
deal of experience had now been accumulated with regard 


| crank shafts, although strained very little, break down 


to this material, and perhaps the Chairman would be | 
able to give some information concerning its use on | 


turbine blades. 
body of evidence was accumulating that it was not a 
trustworthy material. 

Mr. H. Fowler, speaking with regard to the remark in 
the paper that the torsion test had not received sufficient 
attention, said that a great many such tests had been 
carried out on locomotive cranks, but without 
definite results. 

Lieut.-Col. Bagnall-Wild said there was no doubt in 
his mind that a brittle steel gave a bad impact test. He 
used to think that a steel might give a bad impact test, 
and yet not be brittle, but he was not sure of that now. 


His general impression was that a great | 
| blades, they were never used in turbines, chiefly because of 


i 


very | 


In interpreting the Izod test figures, careful examination | 


of the fracture was essential. The paper seemed to place 


a good deal of value on the readings obtained by the | 


Shaw scleroscope, but he could never get any readings 
of any value compared with the Brinell figures. In 
fact, the Shaw scleroscope had no place in the whole of 
his inspection department. In his opinion, five steels 
would meet 80 per cent. of the tonnage required for 


aeronautical work, viz., a straight carbon, a straight | 


nickel, 3 per cent. nickel case-hardened, 0.15 per cent. 
case-hardened, 3 per cent. straight nickel, and a 3 per 
cent. nickel chrome. He regretted the author had not 
dealt with steel tubes, as that was a most important 
matter from the aeronautical point of view. 


had failed from fatigue, the micro-structure of which 
was by no means an indication of the possibility of what 
happened taking place. The main practical objections 
to the impact test was the extreme difficulty of getting 
the machining done. There was, however, a great deal 
of promise in this test, and he looked forward to it being | 
in full use as a regular part of steel inspection. 

The Chairman said he had hoped that some of the 
speakers would have taken up the question of the square 
corner as being bad engineering practice. If he himself | 
saw a square corner in any piece of machinery he at once 
said it was an entire mistake. In turbine work all square 
corners were absolutely barred. He had known many 


because of the square corner. Aluminium scored over 
other metals for pistons because of its high conductivity, 
the heat being communicated to the walls much more 
rapidly than with cast iron or steel. As to nickel steel 


corrosion, and not on account of strength. In certain 
parts of aircraft construction manganese steel might have 
advantages. 

Dr. Hatfield briefly replied. 








TWO NEW DRILLING MACHINES. 





Since the outbreak of war, the demand for machine | 
tools of every description has been incessant, and at the | 
present time shows little sign of subsiding. Steps have 
certainly been taken by the Government to ensure that 
orders are not accepted for other than essential machines 
for important war work ; but, nevertheless, machine tool 
makers throughout the country have a heavy list of orders 
on hand which will keep them working under strenuous 
conditions for many months to come. 

The illustrations show two horizontal drilling machines 


| of the lighter class which have proved of great utility in 


Dr. Walter Rosenhain emphasised several of the points | 
mentioned in the paper, and particularly the absolute | 


necessity for accurate heat treatment. It was inadvisable 
to use welds in construction where important stresses 
had to be borne. 
brought forward by a British metallurgist was dealt with 
by Giolitti, of Turin, whose book on the subject was one 
of the finest records. The point referred to the tendency 
in case-hardening to form an abrupt transition from the 
carburised case to the relatively non-carburised core, 
owing to the action which occurs during the cooling of the 
case-hardened piece from the case-hardening temperature 
down. to the ordinary temperature, which was something 
in the nature of segregations. The way to avoid this was 
to cool very rapidly from the actual case-hardening 
operations. Giolitti preferred—and, he thought, quite 
rightly—to quench in water from the actual case-hardening 
furnace before subsequent heat treatment. After that 
followed high quenching for refining the core, and low 
quenching for hardening the case. There could be no 
question as to the value of the impact test, and he had yet 
to come across @ material that failed if it had given a 
good impact figure. 

Mr. E. C. Rimington thought more prominence should 
be given in aeronautical work to the effect of the modulus 
of elasticity, which involved the consideration of rigidity. 
Stress reversal had not been sufficiently brought forward, 
especiallly as regards the use of aluminium as an alternative 
to steel. The conclusion that aluminium could supplant 
steel must not be too readily accepted as dangerous 
conclusions might be drawn from the mere effect of the 
saving of weight. 

Mr. J. H. T. Dickenson was in agreement as to the 
importance of the impact test, but failed to see that the 
microscopic structure was an infallible guide. In this 
connection he showed a slide of the end of a forging that 


general engineering and motor vehicle workshops, and in 
shipyards. The left-hand machine in the engraving was de- 
signed for drilling holes up to 1 jin. diameter in steel or 2in. in 
cast iron. It is mounted on a cast iron bed of box section, 
24in. wide across the square slides, and fitted with a rack 
for traversing the column. The latter is also of box 


| section and is fitted to the bed, with adjustment for wear 


A point which he believed had never been | 


| saddle, which is balanced for easy adjustment, is provided 


| A work table 3ft. long by 2ft. Gin. wide is bolted to the 
| front of the bed. 


| shaft, fitted with a three-speed cone, which, with the change 





by means of a taper strip. It is traversed along the bed 
a distance of 3ft. by a hand wheel carried on the saddle, | 
which operates bevel gears and the rack pinion. The 


with a vertical traverse of 3ft. by hand wheel through 
rack and pinion. It carries a spindle 2}in. diameter in 
the driving part, which revolves in a cast iron non-rotating | 
sleeve, to which is fitted a nickel steel rack. Three power | 
feeds are provided to the spindle through the feed gear 
box, and a large friction clutch by which the feeds are 
engaged and disengaged. There is also a quick power | 
movement of the spindle by a star wheel and rack pinion. 
The. spindle is driven from bevel and spur gearing at the 
back, and is fitted with a reverse and change speed gear 
for tapping. The drive is from a two-speed counter- 


gear on the saddle, gives a range of twelve spindle speeds. 


The right-hand view shows a simple but handy type of 
horizontal drilling machine which was originally designed 
for boring out motor vehicle crank cases, but which has 
also been found of great. service in general engineering 
shops. The bed in this case is 7ft. long by 20in. wide 
across the table ways. It is machined along the bottom. 
The column, which is of box section, is fixed to the bed by 
large set screws and steady pins. The saddle, which has | 
adjustment on the column by taper strips, is arranged | 
with a vertical traverse of 24in. by hand through a hand | 
wheel and rack and pinion, and is balanced for easy 
adjustment. 

The spindle is of crucible steel 3in. diameter, and it | 
is driven by a cast iron sleeve through which it slides. It 





| and mercantile marine. 


| active demand for nut and bolt iron. 


has a 24in. traverse through a star wheel and rack pinion, 


| the feed being obtained through a feed rack coupled up to 


the spindle through ball thrust bearings. The spindle is 
driven by a nickel steel rack pinion by variable speed gear 
through a worm wheel fitted with a friction clutch which 
may be engaged or disengaged instantly. This variable 


| speed gear provides three feeds to the spindle, 7.e., 16, 


32, and 62 cuts per inch. The drive is from a three-speed 
cone from bevel and spur gearing, this giving three spindle 
speeds, i.c., 60, 110, and 200 revolutions per minute. 


| The travelling table, which measures 2ft. 6in. along the 


bed, and 3ft. across the bed, has 30in. of cross traverse 
and 24in. of longitudinal traverse. 

Both machines were made by D. and J. Tullis, Limited, 
of Clydebank. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Finished Iron and Steel Business. 


THE concentration of supplies on war work 
of the first importance has become much more marked 
of late. Merchants state that they have a considerable 
amount of highly desirable business which they are unable 
to place, even though it carries the A Certificate. Difficulty 
is experienced in placing some orders for manufactured 
iron and steel which carry the first priority certificate. 
The control of material is becoming stricter, little being 
spared for any purpose but definite war work. A feature 
of the demand is the larger claim made for the Navy 
This is a claim to which prece- 
dence has to be given by all manufacturers. Bar makers 
are mainly intent upon avoiding new commitments till 
their over-full order books are relieved. There is an 
Producers quote 
up to £14 10s. net, delivered in the district. Stringency 
is still the prevailing characteristic as regards all descrip- 
tions of small iron. Quotations are on the basis of 
£16 10s. for three-eighths size with the usual war extras. 


Advance in Tinned Sheet Prices. 


In several branches there are higher quotations 


| for iron made at works which are not under control. 


An advance of £2 per ton is declared by the Staffordshire 
and East Worcestershire Tinned Sheet Makers’ Association. 
The basis price is now 44s. per cwt. singles, coke quality, 
with the usual extras for charcoal sorts. Large quantities 
of these are used in various trades of the district, and 
deliveries are not obtainable from any other centre. 
This places makers in an advantageous position. Export 
business is not encouraged and the trade continues to 
dwindle. Values are stationary at £19 10s. for plain 
sheets, and £20 10s. for painted sorts. There is plenty 
of employment for mills that can roll thin plates. The 
galvanised sheet trade proper is in a very poor way, and 
prices in the absence of demand are scarcely more than 
nominal at £28 to £28 10s. for doubles for export, and 
£29 to £29 10s. for the home trade. 


Raw Iron Trade. 


No light is yet forthcoming as to the view takén 
by the Ministry of Munitions respecting the application 
from the smelters for the raising of the maxima. The 
Staffordshire furnace owners have, like the Midland 
makers, sent a deputation to represent their case. Opinion 
is divided as to the result of the movement. The shortage 
of pig iron is becoming emphasised. But the market 
generally hardly attaches so much significance to it as 
the smelters seek to do. In the case of foundry iron 
in particular such orders as are taken are subject to any 
advance in the Government official maximum. Some 
buyers of forge iron have sufficient faith in their position 
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to resist makers’ forward price condition. The last are, 
however, able to negotiate only very ‘small lots. South 
Staffordshire present maximum prices are: Common 
forge iron, 90s.; part-mine forge, 95s.; foundry, 97s. 6d.; 
all-mine forge, 115s.; foundry, 120s.; warm-air forge, 
145s.; foundry, 155s.; special quality (Lord Dudley’s 
eylinder) 167s. 6d.; cold-blast, 182s. 6d. North Stafford- 
shire: No. 4 forge, 95s.; foundry numbers, 97s. 64d.; 
basic, 97s. 6d. Northamptonshire: No. 4 forge, 87s. 6d.; 
No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derbyshire : 
No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 
94s. 6d.; No. 1 foundry, 95s. 6d.; basic, 97s. 6d. 


Steel and Scrap. 

Very little American steel is available here. 
The only new business to be noted relates to wire rods, 
These are quoted at £20 f.a.s. New York; with freight 
and insurance added the price becomes quite out of the 
question, except for absolutely imperative purposes. 
Serap is very scarce. Business in heavy wrought iron 
serap does not appear to have recovered the momentum lost 
when price restriction was applied recently. 


The Chain Trade. 

A serious position is threatened in the chain 
and anchor industries in South Staffordshire and East 
Worcestershire in consequence of the calling up of all 
young men between the ages of eighteen and twenty-three 
years. When the order in respect of this class of recruit 
was issued, a deputation representing the employers 
and the trade union leaders met in London, and as a result 
of that conference the recruiting officers were asked 
to suspend operations. No trade cards, however, have 
ever been issued in the chain trade, and the position has 
been rendered more acute by the decision of the County 
Appeal Court, to which several test cases were taken 
by the Military authorities. It is evident that the calling 
up of all those fit for general service will practically close 
down some of the smaller factories, and will seriously 
interfere with operations at the large works. Strikers 
are now very scarce, and if the War-oftice persists in its 
demands it is feared that large numbers of chainmakers 
and anchor smiths will be thrown out of employment, 
and important work for shipbuilding yards restricted. 
Further representations are being made to the Government 
on the subject. 


Engineers’ Wages. 


The Government 
has just awarded an advance of wages in the 
Coventry engineering and _  ironfoundry trades of 
2s. per week on time rates, the increase to be regarded 
as war wages and due to present abnormal conditions 
only. Previously the Coventry mechanics have had 
granted to them a 5s. per week premium war bonus. 
The new advance is also additional to the 5s. increase 
awarded under the National Board. It is not to affect 
piece prices. Wages in the Birmingham and Midland 
brass trades have, as the month goes out, been advanced 
ds. per week and 2s, 6d. to boys and youths, the increase 
to date back to April Ist. 


Committee on Production 


Railway Charges. 


Increased railway cartage charges have become 
payable this week on station-to-station trafttic, as to delivery 
of which the railway companies are under no statutory 
obligations. The merchandise affected includes in some 
cases pig iron and other metal consignments. Most of 
the railway traffic, however, it has to be borne in mind, 
includes the service of delivery, and the revision does 
not apply to that. The amount of the advance is about 
12} per cent. This, it is stated by the railway people, 
will certainly not do more than cover the enhanced 
cost of cartage under prevailing conditions. 


Road Motor Transport. 


Everything is now in readiness for the experiment 
which is to be made in organising road motor transport 
between Birmingham and some of the neighbouring 
industrial towns, and a beginning will, it is said, be made 
almost immediately. The object in view is to end as 
far as possible the waste of energy represented by .motor 
vans and lorries “running light”’’ for one half their 
journey. Their owners cannot as a rule so arrange their 
business as to provide loads on both the outward and 
inward journey, and an attempt is now to be made to 
evercome the difficulty by organising services on co- 
operative lines. The present scheme comprehends inter- 
communications between Birmingham, Coventry, Kidder- 
minster, Wolverhampton, Walsall, Dudley, and _ the 
intermediate Black Country. Manufacturers and traders 
in considerable numbers have signified readiness to place 
their vehicles at the disposal of the organisation, and 
full particulars have now been tabulated of the resources 
which can be drawn upon. A scale of rates has been 
drawn up ranging from 6s. per hour for a 10-cwt. vehicle 
to 12s. 6d. an hour for a 5-ton vehicle. It is hoped in 
many quarters that the scheme may prove applicable 
to trading conditions after the war also. For the quick 
transport, which is an all-important desideratum in many 
branches of business, the road motor has no rival. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Norte of a startling nature has taken place in 
the iron and steel markets, so far, this week, but this was 
scarcely expected. Nevertheless, the conditions are 
changing, and although no apparent result may be seen 
for months, when it is seen, it will probably be too late to 
do anythings There has been talk in America of a 
Government fixed price for copper, but nothing has been 
heard of any fixed price for steel from that side of the 
Atlantic. As copper is only about twice its normal price, 





while steel is about four times its normal price ; and as the 
steel industry is, reckoned from the financial point of view, 
about four times as important as the copper industry, 
one might have thought that if any fixed prices were 
talked about at all, they should be steel prices rather than 
copper prices. However, once the American Government 
lays its hands upon prices, it will not stop at copper; of 
that we may be quite sure. Possibly, the steel industry 
in the United States will, like the copper industry, offer 
the Government a few million tons at half price, in order 
to stave off the day of interference. It is understood that 
our pig iron makers in Cleveland are to be allowed to 
charge an extra 5s. per ton on exported pig ; making the 
f.o.b. price 102s. 6d., instead of 97s. 6d., as hitherto. The 
only foreign buyers allowed to take this iron are now 
French or Italian, and, in spite of the price, there does not 
seem to be any check to the demand ; in fact, so far as 
can be ascertained, the demand cannot be satisfied. The 
position as regards hematite iron is not yet rélieved, 
although the make on the West Coast has been increased 
by another furnace. Here in Manchester, it is quite as 
difficult as it ever has been to obtain any small lots of 
hematite, and this class of iron remains under the 
strictest control. The scarcity of hematite and of other 
special pig suitable for making particular castings has, 
however, stimulated invention to quite a remarkable 
degree in foundry practice; and some extraordinarily 
effective work has been done lately with mixtures which 
would have been rejected with scorn and contumely, had 
they been suggested to a foundry manager three years ago. 


Foundry Iron. 

The market here for foundry iron is now very 
firm, and it is beginning to feel the prolonged absence of 
any supplies of Cleveland or Lincolnshire iron. Even 
Northamptonshire iron does not come into this district 
so freely as it used to do, and the supply of Staffordshire 
available in Manchester was always small. Some time 
ago it was suggested that if almost the whole burden of 
supplying foundry iron to Lancashire was to fall upon the 
Derbyshire furnaces there would be a probability of 
scarcity, and this position seems now to be threatened. 
If the usual foundry trade in Lancashire had been going 
on, the position would have become acute long ago; but 
the war and its results checked a good deal of this trade, 
and even now the quantity of foundry iron being used is 
not up to a peace average. Up to the time of writing, no 
news has been received here with regard to the expected 
advance in the maxima for all the Midland irons, and the 
delay is causing a considerable amount of dissatisfaction, 
not only to merchants and selling agents, but to consumers. 
The Cleveland advance was decided upon as from April Ist, 
and there seems no reason why a decision could not have 
been come to before this with regard to the other irons. 
The uncertainty leads to a lot of trouble, because, until the 
announcement is made, it is impossible to see whether or 
not the market will rise to the new maxima, or whether 
it will lag behind; and if so, to what extent. Sellers of 
Derbyshire iron are quoting the old price plus commission, 
say 98s. 8d. per ton delivered, but with a proviso that the 
buyer shall pay any increase in the maximum which may 
be permitted. This, of course, might mean that the buyer 
would have to pay 103s. 8d., which to my mind is more 
than the market price is likely to be ; and, moreover, he 
could to-day buy Staffordshire iron at LO2s. 6d. It is 
easy to see, therefore, that the whole position is awkward, 
and must remain so until the question of the alteration of 
the maxima is settled one way or another. ‘There is no 
change in Scotch iron, which is still selling in small 
quantities at 126s. 6d. to 128s. delivered here plus a 
merchants’ commission. 


Forge Iron. 


There is a better demand now for forge iron and 
not a very adequate supply, and it will probably be easy 
to obtain any increase which may be permitted by the 
authorities, at any rate up to 5s. per ton. The absence of 
other ironmaking material should augment the demand 
for forge pig. Derbyshire makers would have to bear the 
brunt of the demand in this district, although it is possible 
that some Lincolnshire forge might be obtained. 


Serap. 

There is very little to be said about heavy 
wrought scrap. No sign of any modification of the 
restriction in prices is to be seen ; and yet the trade cannot 
well be resumed until some alteration takes place. 
Steel scrap for melting purposes seems a decidedly dull 
market here, and no business has been reported lately. 
The nominal price is 102s. in trucks and the official maxi- 
mum 105s. There is no inquiry, except from South 
Wales, and it would appear now that consumers there are 
better supplied and expect to buy at about £5 5s. Of 
course, this would leave but a poor price for scrap lying 
up in Lancashire. Cast scrap is rather stronger, as a 
result of the position in the pig iron market, and one does 
not now come across cheap lots at 95s., or thereabouts. 
Probably 100s. would now have to be paid for scrap of 
moderately good quality, and up to 107s. 6d. for the best 
spinning machinery castings. This latter is the present 
price of No. 1 Staffordshire pig iron, but it is substantially 
cheaper than Scotch iron. 


Metals. 

The copper market seems to be on the way down 
now, and it is a question how far the movement will 
carry it. In America the situation is obviously weaker, 
and evidently some anxiety is shown as to the future. 
Strong sheets were quoted here at £168. Merchants here 
quote £232 10s. for English tin. Lead is not quoted. 


Barrow-1n-Furness, Thursday. 
Hematites. 


There is again more activity to report in the 
hematite pig iron trade. An additional furnace has 
been put into operation in the Workington district, and 
a total of 29 is now engaged in the production of iron. 
Of this number six are at Barrow. Other furnaces are 
being got ready for work, and it may not be long before 
they are relighted, as the supply of raw material is improv- 
ing. The requirements of users are heavy, not only on 





local but on general home account, and there is every 
likelihood of this being the fact for some time to come, 
for even should the war end, the demand for iron is bound 
to be heavy. Prices are at the maximum rates with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special brands are at 140s. per ton f.o.t. 
There is nothing being done in warrant iron, nor has there 
been for months past. 


Iron Ore, 

The demand for hematite iron ore is particularly 
heavy om local account, and smelters are pressing all the 
time for substantial deliveries of metal in order to maintain 
a good solid output of iron. Besides local requirements 
outside users are asking for deliveries. ‘There is more 
activity at the mines than there has been for some time 
past, and developments are being made in several parts of 
the district. 


Steel. 

Whilst there are really no new features to record 
in the steel trade there is a very busy state of affairs 
both at Barrow and at Workington, where every available 
department is as busy as it can be. There is a keen demand 
for billets and other semi-manufactured steel sorts for 
work of national importance. The steel foundries are 
well employed. For finished steel business is slack, 
commercial descriptions having to take a back position 
in these days. Prices are unchanged with heavy rails at 
£10 17s. 6d. to £11 10s. per ton ; light rails, £14 to £14 10s.; 
heavy tram rails, £14; ship plates, £11 10s.; boiler plates, 
£12 10s, 


Fuel. 

The demand for coal is brisk at 25s. to 27s. 6d. 
per ton delivered. For coke the inquiry is fuller and East 
Coast sorts are at 33s. to 35s. 6d, per ton, delivered ; 
and Lancashire cokes are at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue Cleveland iron trade continues to display 
a healthy activity in all its branches, notwithstanding 
the many restrictions as to price and distribution. 
Yhere is a large and increasing inquiry both from home 
and foreign consumers. Shipments of foundry iron are 
limited to France and Italy, licences for neutrals being 
unobtainable. The demand for Cleveland iron from 
Italy seems likely to be increased. The home trade is 
now in quite a satisfactory position. Consumers no 
longer complain of delayed deliveries due to congestion 
on the railways, and the output is now such as to enable 
all consumers to obtain adequate supplies. “The 
amount of iron in the public store is now almost a 
negligible quantity, and shows practically no variation 
from month to month, Since April 7th, when 30 tons 
were withdrawn, the stock has stood absolutely un- 
changed at 2117 tons. For home use No. 3 Cleveland, 
No. 4 foundry, and No. 4 forge are quoted at 92s. 6d., 
with a premium of 4s. for No. 1. For export No. 3 is 
quoted at 102s. 6d.; No. 4 foundry, 101s. Gd.; No. 4 
forge, 100s. 6d., and No. | at about 107s. 6d. 


Hematite Pig Iron. 


Whilst the East Coast hematite pig iron trade 
shows no material change, the prospects are all in the 
direction of an increasing stringency and higher prices : 
but, so far, no change has been made in values. Makers 
contend that the present home price is quite inadequate, 
but apparently the difficulties involved in an advance 
of the maximum have not yet been surmounted. To 
home consumers mixed numbers are still quoted 
122s. 6d. per ton, but the export figures, 137s. 6d. for 
France, and 142s. 6d. for Italy, are quite nominal. 


Iron-making Materials. 


Business in foreign ore is confined to a few 
prompt lots. Coke continues to be very firm in price, 
but ironmasters are not experiencing any difficulty in 
obtaining supplies, medium qualities of good furnace 
coke realising 28s. per ton at the ovens, or 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


While Government work continues to absorb 
practically the entire energy of the steel makers on the 
North-East Coast, little change in the ruling conditions 
can be recorded, although the pressure in every depart - 
ment may be said to intensify as day follows day. The 
shipyards are now getting good supplies of plates, 
angles, &c., but other mercantile orders are neglected 
in the pressure of contracts for munitions. The volume 
of ordinary trade has diminished considerably since the 
beginning of the year. It is not now possible to export 
without a licence ordinary crucible cast steel and goods 
made from it. This restriction is in addition to the em- 
bargo on open-hearth steel and steel containing alloys. 
It is a matter of great difficulty to get licences for Allied 
countries, so that it can readily be understood that little 
or no business is being done with neutrals. The manu- 
factured iron trade continues to run at the highest 
possible pressure, makers having an unlimited supply of 
orders for both their iron and steel departments. Every 
mill is kept busily employed producing an extraordinary 
output, the bulk of which is required on Government 
account, the demands of the ordinary consumer being 
held subsidiary. The quotations for home trading are 
as follows :—Steel ship plates, £11 10s.; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. The following are nominal quotations for 
export :—Common iron bars, £15; best bars, £15 5s.; 


‘double best bars, £15 12s. 6d.; treble best bars, £16 ; 


packing iron, £11; packing iron, tapered, £11 15s. to 
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£12 15s.; iron ship angles, £15; iron ship rivets, £17 to 
£18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel bars 
Siemens, £16 10s. to £17 10s.; steel ship plates, gin. and 
upwards, £13 10s.; 5/,,in., £13 15s.; tin., £14; 4/,,in., £16 ; 
fin., £18; steel boiler plates, 20s. on the foregoing 
prices ; steel sheets, singles, £20 ; steel sheets, doubles, 
£22 ; steel joists, £11 2s. 6d.; steel strip, £17; steel hoops, 
£17; heavy sections of steel rails, £12; all less 24 per 
cent., except ship plates, angles and joists, packing iron, 
and iron bars, 


Scrap. 

The position of the scrap trade in this district 
presents no outstanding feature this week. Holders are 
still dissatisfied with the maximum prices which the 
Government fixed some time ago for old wrought iron, 
considering the drop effected upon current values as far 
too drastic. It appears to have lowered the market by 
from 20s. to 30s. per ton. What displeased holders of 
the material gave great satisfaction to the makers of 
finished iron, who use considerable quantities of wrought 
iron scrap in the puddling furnaces. A brisk business 
is being done in the heavy smelting sorts of new steel 
scrap, and in heavy shell turnings. Deliveries are pro- 
ceeding more regularly, the trouble experienced recently 
in obtaining the necessary trucks having been to some 
extent overcome. ‘The current rates stand :—Steel 
scrap (heavy melting), £5 5s.; heavy forging, £5 5s.; 
steel turnings, £2 12s. 6d.; steel scrap, light, £2 to £2 5s.; 
cast iron scrap (cupola metal), £4 10s. to £4 15s.; heavy 
wrought iron scrap (for forging), £6 10s. to £7; iron 
scrap (for piling), £6 10s. to £7. 


The Coal Trade. 


The conditions in the Northern coal trade have 
undergone no material change during the week, the 
market being without animation or noticeable feature. 
There is a marked indisposition to enter into any heavy 
commitments very far ahead, in view of the possible 
fixing of minimum prices for neutral orders, which may 
be announced almost any time, and are being looked 
forward to with not alittle interest. Otherwise there is 
quietness for prompt delivery, and bargains are possible 
as the collieries would welcome a ready teem, but for a 
month ahead the limitation figures are firmly quoted. 
The Northumberland steam coal section is fairly steady, 
prices being nominally at recent levels. Best Blyth 
steams are at 30s., and Tyne primes 27s. 6d. to 30s. 
The secondary classes of best steams are at from 22s. 6d. 
to 24s. 6d. for Hastings and Hartleys, with the cheaper 
brands possible at from about 2ls. 6d. Unscreened 
steams for bunkers are about at recent figures, namely, 
17s. to 18s. Small steams proceed quietly at about 
18s. to 20s. for bests, and 15s. 6d. to 16s. 6d. for seconds. 
The Durham market is also lacking in buoyancy. Gas 
coals are steady at about 25s. for bests, and seconds 
passing at from 16s. 6d. to 18s. Coking fuels are 
unchanged. The bunker coal trade outlook is said to 
be brightening, and the prospect of harder. prices is 
present, but the change, if any, is not obvious, and the 
general situation has not undergone much change. 
Meanwhile the prices are unaltered at from 16s. 6d. to 17s. 
for good ordinaries, and bests at about 17s. to 18s. 
The coke market is quiet, but for later summer a large 
and increasing demand is being experienced. Quota- 
tions are as follows :—Best Blyth steams, 30s.; Blyth 
second steams, 21s. to 25s.; Tyne prime steams, 27s. 6d. 
to 30s.; Tyne prime seconds, 20s. to 24s.; unscreened 
bunkers, 17s. to 18s.; households for home market, 21s.; 
for export, 30s., nominal; Blyth best smalls, 18s. to 
19s. 6d.; Tyne prime smalls, 19s. to 20s.; second smalls, 
15s. 6d. to 16s. 6d. Durhams :—Steam (locomotive), 
27s. 6d. to 30s.; best gas, 24s. to 25s.; second gas, 16s. 6d. 
to 18s. 6d.; special Wear gas, 27s. to 28s.; smithies, 25s. 
to 27s. 6d.; ordinary bunkers, 16s. 6d. to 17s.; best 
bunkers, 17s. to 18s.; superiors, 20s.,nominal ; coking, 
unscreened, 17s. to 18s.; coking, smalls, 16s. 6d. to 17s.; 
gas coke, 31s. to 33s.; blast-furnace coke, 28s. at ovens, 
fixed price ; foundry coke, 40s. to 42s. 6d. 


Cleveland Miners’ Wages. 


A settlement was reached this week between 
the Cleveland mineowners and the miners’ representa- 
tives on a claim by the men for a war bonus. The 
owners have agreed to a special advance of 10 per cent., 
and reserve the right to take this into consideration in 
discussing three months hence any advance that may 
be due to the men under the ascertainment for the 
second quarter of the year. 








SHEFFIELD. 
(From our own Correspondent.) 
Iron and Steel Institute Associates. 


I HAVE heard more than one comment concerning 
the reference to the work of the Applied Science Depart- 
ment of the Sheffield University which was made in 
**Random Reflections’? last week. The matter dealt 
with was the number of applications for associateship 
of the Iron and Steel Institute, the writer observing that 
no fewer “than thirty-seven (of the applicants) are 
described as chemists, a very large proportion of this 
group being, we gather from the names of the proposers, 
students of the Metallurgical School of the Sheftield 
University.” There is a feeling in some circles here that 
nothing like the number of young men eligible for associate- 
ship are seeking to avail themselves of that privilege, 
and that Sheffield should yield at least two hundred. 
When all the facts are considered, however, the number 
indicated in ‘Random Reflections”’ as desirous of 
seeking election at the Institute’s forthcoming meeting 
is very creditable to Sheffield. The wonder is, that in view 
of the large numbers of our young scientists who have 
‘* joined up,” there are so many. It is not every student 
of metallurgy who has sufficient ambition in his profession, 
for after all it is only the ambitious young men, generally 
speaking, who have such desires. On the other hand, 
there are some men, devoted to the profession, who 
seem to lead, in a sense, detached lives. hey miss more 


than they can estimate in not rubbing shoulders with 
other and more experienced men of science, and they fail 
to enjoy the breadth of view and freshness of ideas which 
are essential to real success. They are, in short, always 
left out in the cold. For their own sakes, therefore, 
as well as for the sake of the help they might be to others, 
such men should ally themselves with a body like the 
Institute, and on that ground I would appeal to students 
of metallurgy and men who have, perhaps, long ago 
passed from that stage but who are living and working 
practically in isolation, to avail themselves of the advan- 
tages of the Institute. ts 


Visits to Works. 


What are those advantages? I have heard 
it contended that they consist chiefly of the fact that 
for a guinea a year associates receive copies of all the papers 
read before the Institute, both in preliminary proof form 
and afterwards in bound copy form. But these surely 
are the very minor considerations. What strikes one 
as being the most valuable privilege is the opportunity 
of association with some of the best minds in the iron and 
steel industry, with all that it means in the way of inter- 
change of views and theories, a broadening of outlook, 
and .a cure of that habit of detachment which 
keeps one ‘“ cribbed, cabined, and confined.’”’ Another 
privilege of almost equal value in a district like Sheffield 
is that of forming parties—all Institute members—to visit 
various works from time to time. These visits are gener- 
ally very privileged, and the insight gained, especially 
by the student, is of incalculable value. I was chatting 
this point over the other day with Dr. Ripper, the Vice- 
chancellor of the University here. ‘‘ Yes,’ he said, 
‘*but there is another point of view. It may be a privilege 
for Institute members to be shown over these works, 
but the bare fact of such visits is of the greatest value 
to the firms concerned. How could they venture to invite 
a party of more or less trained scientists to their works 
unless everything was up to date, and just as it should 
be ? We are not living in the old days when such niceties 
were not considered, and any ignoramus could be a 
director of a steel works. If you invite a party from the 
Iron and Steel Institute, or from any other of the scientific 
bodies, you must have something to show them, some 
innovation, some very modern method or process as 
an evidence that the works are progressive and run upon 
scientific lines.” The Vice-chancellor’s suggestion thus 
strikes a new thought. The knowledge that their works 
may at any time come under the scrutiny of a party 
of industrial scientists nerves the managements of firms 
to greater effort, which in its turn redounds to their own 
profit and to the lasting good of the industry. In every 
sense, therefore, those who are reaching out to the light 
of scientific advancement in industry should do so in 
association with each other by means of the excellent | 
institutions open to them. 


The Faculty of Metallurgy. 


Speaking of the work of the Sheffield University 
reminds me that early next month the Court of Governors 
will meet for the purpose, amongst other things, of con- 
firming the resolution passed some time since separating 
metallurgy from engineering in the Applied Science 
Department, thus creating a new faculty. I have seen, 
somewhere or other, a half suggestion that after all this 
very desirable step may not be actually taken. There is 
absolutely no foundation for it. To all intents and purposes 
the thing is already accomplished, the only measure now 
necessary for it to be placed on the statute book being the 
formal confirmation of the resolution. As Sir Robert 
Hadfield said on a recent occasion: ‘It is true that in 
the past we have had what was called the applied science 
side of our University, but I cannot quote a better or 
higher authority than one of England’s greatest scientists— 
Huxley—against the improper use of this term. ‘What 
people call applied science,’ he said, ‘is nothing but the 
application of pure science to particular classes or 
problems ;’ and he was perfectly correct. Therefore 
we shall be in every way right in the establishment of 
metallurgy as a faculty and not merely a part of what 
has been in the past termed applied science. . . . : As one 
who has grown up in the metallurgical art, I am delighted 
to see our Sheffield University recognise these facts, and 
that the science of metallurgy is to be raised in its scope 
and to its proper status and dignity.” As Dean of the 
new Faculty, Dr. Arnold may be trusted to lose no 
opportunities to justify fully the step the Governors 
have taken. 


The Six o’Clock Start. 


The Sheffield branch of the British Foundrymen’s 
Association spent @ very profitable evening on the occasion 
of their meeting since my previous letter. The point 
raised in a paper by Mr. John Watson was the wisdom 
or otherwise of the custom which insists upon a commence- 
ment of work at six in the morning. He made no secret 
of his belief that the whole idea of such an early start 
was a relic of barbarism, and is at the root of much of the 
bad timekeeping. The period before breakfast, he 
contended, was one of inefficiency, with consequent loss in 
output. The best way to prevent the loss was by works 
commencing at a later hour, for after the workman had 
had time to enjoy a substantial meal a forty-eight or 
forty-nine hour week might prove of more productive 
value than often was the result of a fifty-three hour week, 
Besides, the shorter day would require but one break. 
Mr. Watson was convinced that the reason men lost less 
time at the night shift was not so much that they were 
paid more as that a man’s household arrangements 
enabled him to come to work on that shift better fed. 
warmer, and generally more comfortable. The men liked 
the night shift, he thought, because it enabled them to 
level up the poor money they earned (on account of lost 
time) on the day shifts. Mr. Watson also urged the impor- 
tance of a more scientific and methodical arrangement 
of the foundry shops with a view to economising time 
and labour, while on the question of quality he challenged 
the too frequent excuses that poor material was responsible 
for indifferent results. He had examined many examples 
of German castings, and found that the steel was no better 


was great need for a more scientific training in this country. 
In the discussion that ensued, the chairman (Mr. John 
Little, of Cammell, Laird’s) and Mr. T. H. Firth (Brightside 
Foundry and Engineering Company), both agreed as to 
the probable advantages of the later start in the morning. 
Personally, I am afraid that the men’s vigilance on 
night shifts is not invariable, for I have a very distinct 
recollection of the managing director of a large rolling 
mills here telling me—and since the war began too— 
of the serious cases of slacking on night shifts with which 
he had had to deal. Mr. Little expressed the opinion that 
better and more efficient workmanship would only be 
secured by some scheme whereby the apprentice divided 
his time between practical work in the shop and technical 
study at some institution provided for the purpose. 
This, I happen to know, is no new idea with Mr. Little, 
who has for years preached it and practised it wherever 
possible. Mr. Firth maintained that the Government 
should insist on the provision of work for every man 
and the payment of a living wage, but that beyond that 
each worker should be allowed freedom to make the most 
of his own skill and energy. This, of course, suggests the 
premium bonus system, and appeals to one as the right 
means of bringing out the best in every man. It was, as 
I have said, a profitable evening, and it is to be hoped 
will bear fruit. 


Works Renewals. 


Last week I made reference to some remarks 
by Mr. Douglas Vickers regarding the use to be made 
after the war of the special buildings and plant set up 
for the production of war material. I would like to draw 
attention to remarks of a similar nature made the following 
day by Mr. W. L. Hichens, the chairman of Cammell, 
Laird and Co. Referring to a heavy depreciation item 
in the Company’s balance sheet, Mr. Hichens said the 
most important cause of it was the wear and tear and 
obsolescence of buildings, machinery, and plant. The 
wear and tear in these days, he added, were extremely 
heavy, and although it had been possible to maintain 
everything in fuily efficient working order for war purposes, 
repairs and replacements which could stand over without 
immediate loss of efficiency had been left in abeyance. 
This was especially the case, of course, with plant required 
for war work, and he thought it was right the shareholders 
should know that large sums would have to be spent 
after the war on renewals if they were to face successfully 
the fierce competition which he thought we must expect. 
There was no doubt that far too little attention was 
paid for many years before the war to that important 
question of renewals by most engineering firms in the 
country. They were too apt to take advantage of the 
comparatively low rates of unskilled wages and to use 
human hands or antiquated machinery in place of the 
most modern devices. After the war wages will, Mr. 
Hichens thinks and hopes, rule high, and money and 
intelligence will have to be spent on labour-saving devices. 
Much of the machinery and plant acquired for war purposes 
will be practically valueless after the war. Mr. Hichens, 
therefore, on the last-named point, is entirely at one 
with Mr. Douglas Vickers. 


Round the Works. 


There are absolutely thousands of tons of finished 
steel products waiting to be handled by the railway com- 
panies here, and the warehouses are becoming so congested 
that I heard the head of one of the firms here express 
the fear that the floors of some of his places could not 
possibly sustain the extraordinary weight put upon 
them very much longer. These things refer almost 
wholly, of course, to non-war material. The rolling 
mills are working at top speed,and are having to turn 
down orders and inquiries pretty well every day. If 
the rolling mill capacity were four or five times as great 
as it is it would still be an impossibility to satisfy the 
demand. Steel makers, under special conditions, are 
doing a very large amount of oversea work, chiefly for 
Allies, and one of the features of the moment is the 
enormous call for farm tools and those used for allotment 
operations. Whilst cutlery manufacturers cannot buy 
open-hearth steel except for Government work, makers 
of these tools are amongst the privileged few who may 
do so. Everywhere extensions of works are stili being 
pushed on with, but the pressure for a yet greater increase 
in output continues to be felt. The War-oftice is inviting 
tenders for a number of light things in steel, including 
10,000 snip shears, but this is but as a drop in the bucket 
of contracts in hand or pending from the Government. 
New general oversea business includes tools for Calcutta, 
Lisbon, Bahia, Auckland, Toronto, and Montreal ; 
hardware for Sierra Leone; cutlery for Calcutta; files 
for Iquique; sickles for Lisbon; knives for Napoli ; 
shovels for Fremantle ; and steel for Montreal and Yoko- 
hama. 


Iron, Steel, and Coal. 


The fact that furnaces on the East Coast are 
being changed in some instances from hematite to Cleve- 
land iron is not without its effect in this district, especially 
as nothing further appears to have been heard of extra 
furnaces being blown in for hematite production on the 
West Coast. Consumers’ requirements, however, are 
being fairly well met where war work is concerned, and 
that, of course, is the chief consideration. Values for 
hematite and common irons keep firm at full maximum 
rates, sellers always guarding against any possible official 
upward revision catching them at a disadvantage in 
future deliveries. Billets keep on recent levels, Siemens 
acid being quoted up to £15 10s. and Bessemer ,quality 
about 20s. to 30s. lower; Siemens special high carbon 
is at £18 10s., these prices being less 2} per cent. 
discount for Bessemer makes. Basic billets are about £11 
net at works, but extremely difficult to buy. Shell 
discards range from ‘£10 to £12 per ton, and all kinds of 
scrap are very firm under a strong demand. There is 
no material change in steam coals. Collieries are well 
booked up with contract orders and the open market 
goes almost abegging. Usually works can obtain good 
supplies of large coal, but in some cases the Government 
has had to step in to secureJadequate deliveries. Nuts 





than the steel supplied to Sheffield moulders, but the 





German methods of moulding were much superior, There 


are in rather better supply, though none too plentiful ; 
slacks are in heavy demand and the position of the house 
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coal market shows no improvement. Neutrals are getting 
very little, but France and Italy are being fairly well 
supplied. For inland consumption best South Yorkshire 
steam hards are quoted 17s. 9d. to 18s. 3d.; best Derby- 
shire, 16s. 9d. to 17s. 3d.; seconds, 16s. 6d. to 16s. 9d.; 
cobbles, 16s. 6d. to 17s.; and nuts, 16s. 6d. to 17s. per ton 
at pit. Coke keeps very firm. 








SCOTLAND. 
(From our own Correspondent.) 


Voluntary Enlistment of Miners. 


THE campaign in connection with the voluntary 
enlistment of miners has entered upon its last fortnight. 
Meetings held at the different collieries in Lanarkshire are 
heing well attended. It was officially stated that the 
response, Which was disappointing at the beginning of the 
campaign, was now fairly good. 


Wages. 

The dock labourers employed at Glasgow harbour 
have applied for another advance in wages of 2d. per hour, 
and the payment of overtime at the rate of time and a-half. 
An important interpretation in connection with the recent 
award to Clyde workers ‘has just been issued by Sir George 
Askwith, and is to the effect that the advance of 5s. per 
week is applicable to all male workers over eighteen years 
of age. Hitherto, it is reported, many of the employers 
conceded the increase only to workers over twenty-one 
years of age. 


Pig Iron. 

Scotch pig iron makers report full order books. 
The local demand for hematite and No. | foundry qualities 
in connection with war work is very insistent, and these 
grades are now very scarce, consequently a little more 
business is being done in No. 3 iron, including exports, at 
firm prices. Stocks amount to 3558 tons, compared with 
5338 tons three months ago, and 116,098 tons at the end 
of 1915. 


Quotations. 

The prices of Seotch makers’ iron 
quoted as follows :—Monkland and Carnbroe, f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or 
Troon, and Dalmellington at Ayr, Nos. 1, 126s. 6d.; 
Nos. 3, 121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s.; 
Nos. 3, 125s. per ton. 


are still 





Finished Iron and Steel. 


The pressure on all departments of the Scotch 
steel and iron trades is as severe as ever, and in many 
instances deliveries are running far behind. Recent 
improvements and additions have been made to plants, and 
these are now beginning to have an effect, but everything 
produced is quickly absorbed. Steel mills are still 
chiefly engaged on the production of bars for war require- 
ments, and shipbuilders and constructional engineers 
particularly, along with others, have great difficulty in 
securing supplies. Exports are limited to small con- 
signments to Allied countries. Export prices are firm at 
£14 5s., £15 5s., and £14 2s. 6d. per ton, net, for steel 
ship plates, boiler plates, and angles respectively. Black 
sheet makers are simply overburdened with work. Govern- 
ment requirements of the heavier gauges are very heavy. 
In galvanised material, too, practically nothing can be 
done outside war work. The price is unchanged at 
£18 2s. 6d. to £18 5s. per ton, net, f.o.b. Glasgow. The 
output of steel from the malleable ironworks continues to 
increase, and the production of iron to diminish. The 
price of the latter continues at £15 per ton, net, for crown 
bars for export, but consumers are prepared to pay much 
firmer prices for guaranteed deliveries. The various 
departments of the engineering trade are also very busy, 
chiefly on war contracts. 


Coal. 

The situation in the Seotch coal trade is still 
unsatisfactory. In the West Scotland district there 
is a good local demand for industrial supplies and also 
for household qualities, though the latter show a fall- 
ing off due to much milder weather. Prices are un- 


changed. Ell coals are quoted, f.o.b. at Glasgow, 19s. 
to 21s. 6d.; splint, 18s. to 31s.; navigation, 30s.; 


steam, 18s. to 24s.; treble nuts, 23s. td.; doubles, 22s.; 
singles, 20s. per ton. In the Lothians the position is 
moderately good. Best steam coals are quoted 23s. to 
23s. 6d.; secondary qualities, 21s. per ton. In the 
Fifeshire district, local demands are small. Best screened 
navigation coals are quoted, f.o.b. at Methil or Burntisland, 
30s.; first-class steams, 25s.; third-class steams, 20s. per 
ton. The aggregate shipments from Scottish ports during 
the past week amounted to 129,854 tons, compared with 
124,759 in the preceding week and 203,511 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 

CONSIDERABLE satisfaction is expressed in coal 
trade circles that the Miners’ Federation of Great Britain, 
at its Conference in London last week, adopted a different 
and more reasonable attitude towards the question of the 
combing out of miners for military service than that taken 
up by the South Wales Executive and the delegates from 
the coalfield of this district. It will be recalled that the 
Executive of the South Wales Miners’ Federation 
recommended that no action, as a Federation, should be 
taken with regard to the scheme presented by the Coal 
Controller for releasing men for the Army, which was 





tantamount to declining to give the authorities any 
assistance in the matter. The coalfield conference took 
the same view, but when the question came before the 
Miners’ Federation of Great Britain Conference, the South 
Wales delegates found themselves in the minority. The 
Miners’ Federation of Great Britain Conference, in fact, 
decided by a substantial majority to assist the Government, 
and to instruct the Executive to consider the best and most 
equitable method of securing the men required for the 
Army. 


Coal Prices. 


No announcement has yet been made concerning 
any scheme for fixing the price of coal to neutrals, but the 
question is one that is frequently under discussion in trade 
circles. The view, however, is gaining ground, as 
previously pointed out in these columns, that coalowners 
are not likely to benefit much by a minimum price of 30s., 
as has been suggested for neutral consumers, for the good 
reason that shipments to neutrals are on such a limited 
scale. The opinion is now held that a more reasonable 
scheme would be to make the maximum price of 30s. for 
large coals for the Allies, the minimum price as well, and 
to leave neutral business alone. It is pointed out that the 
authorities fixed 30s. as the price of large coals to the 
Allies, when market values were 10s. to 20s. higher, which 
was a considerable sacrifice on the part of colliery owners. 
Since that time prices have come down very substantially, 
and supplies have been obtainable on the market as low 
as 23s. to 24s., of which Allied buyers have been able to 
take advantage. Meanwhile, however, coalowners’ 
working costs have risen very materially, and the con- 
tention is put forward that a fair and reasonable course 
for the Coal Controller to adopt in any scheme of fixing 
prices, would be to give due weight to the altered conditions 
since 30s. was fixed as the maximum price for large coals 
for the Allies, and make this the minimum figure as well. 
Patent fuel manufacturers from South Wales have this 
week had an interview with the Coal Controller on this 
very question of fixing the price, in view of their enhanced 
costs, and, although no definite arrangement was come to, 
the deputation was assured that in any scheme that might 
be prepared due consideration would be given to its 


claims. 


Current Business. 


The improvement in the coal market is more 


marked even than it was last week, as compared 
with the conditions of a few weeks ago. ‘The tone 
venerally is very firm, and although it is difficult 


to say how long this will last, many hold the view 


that there is a probability of the market keeping 
good well to the end of next month. For this month 
collieries are in most cases very heavily stemmed, 


and salesmen are naturally making the most of the 
conditions to get the best possible prices for May loading. 
Second Admiralties are little more than nominal at 27s. 
to 27s. 6d., as these coals are so difficult to get released by 
the Admiralty authorities. As a consequence, buyers 
have turned their attention to other grades, notably 
Monmouthshires, and the result is that these coals have 
become relatively about the firmest section in the market. 
Best Black Veins, Western Valleys, and best Eastern 
Valleys have filled up with orders, and business has been 
done at 27s. and 27s. 6d., and some sellers are asking as 
much as 30s. for any further supplies. At the moment, 
however, nothing above 27s. 6d. has been done. Even 
ordinary Eastern Valleys have advanced in price to 26s. 
to 27s. Best drys are quoted from 26s. to 28s., the lowest 
figure have been paid, and some sellers, who are in an 
independent position with Government orders are quoting 
28s., but ordinary drys have not been in much request, 
and buyers can obtain their requirements at 24s., and in 
the case of inferior qualities at 21s. to 22s. Bituminous 
coals have shared in the improvement, No. 3 Rhondda 
large, which are taken mainly for home consumption, 
being about 24s. 6d. to 25s. 6d., while No. 2 Rhondda 
large are about 23s. to 24s. Bunker smalls have displayed 
a firm tone, and best descriptions are 16s. 6d. to 17s. In 
one case as much as 18s. has been paid for a small lot for 
early May shipment, but this can scarcely be taken as any 
real criterion of the market. Cargo sorts are not 
appreciably better, and there is not much call for inferior 
sorts. Prices rangefrom 10s. to 14s. for the best. Patent 
fuel is steadily quoted at 30s., and pitwood well maintains 
75s. for imported supplies. Members of the Coalowners’ 
Pitwood Association are urged not to pay more than 55s. 
for home-grown wood, and to use the machinery of that 
body as far as possible in securing their requirements. 


LATER. 


There has not been quite so much business passing, but 
the tone of the market in most departments continues 
firm for early loading. Buyers are not doing much 
forward business, owing to fears that the market will 
not maintain its present strength. Admiralty coals are 
still difficult to stem, but some of the ordinary drys are 
not so well placed, and values are irregular and range 


from 23s. to 26s. Monmouthshires are conspicuously 
firm. Leading descriptions are firmly quoted up to 30s., 


but no business is reported to have been done above 
27s. 6d. Their scarcity has forced buyers to turn their 
attention more to ordinary Easterns, with the consequence 
that these coals have changed hands at as high as 27s. 
and 27s. 6d. Bituminous qualities are firmer, No. 3 
Rhondda large being quoted up to 26s., and No. 2 Rhondda 
large from 23s. 6d. to 25s. Bunker smalls are very 
steady at 16s. 6d. to 17s. for the best descriptions, but 
cargo sorts remain quiet and unimproved. Coke values 
are easier, and stocks, particularly of furnace coke, are 
aecumulating. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best. seconds, nominal ; seconds, 27s. to 27s. 6d.; ordi- 
naries, 26s. to 27s.; best drys, 26s. to 28s.; ordinary drys, 
22s. to 24s.; best bunker smalls, 16s. 6d. to 17s.; best ordi- 
naries, 15s. to 16s.; cargo smalls, 12s. to 14s.; inferiors, 
10s. to 12s.; best Monmouthshire Black Vein large, 27s. 
to 27s. 6d.; ordinary Western Valleys, 27s. to 27s. 6d.; 
best Eastern Valleys, 27s. to 27s. 6d.; seconds, Eastern 





Valleys, 25s. to 27s. Bituminous coal: Best house- 


holds, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. to 
25s. 6d.; No. 3 Rhondda large, 24s. 6d. to 25s. 6d.; 
smalls, 19s. to 20s.; No. 2 Rhondda large, 23s. to 24s.; 
through, 18s. to 19s.; smalls, 12s. 6d. to 13s. 6d. Patent 
fuel, 28s, to 30s. Coke: Special foundry, 62s. 6d. to 65s.; 
good foundry, 50s. to 55s.; furnace, 45s. to 47s. 6d.; 
pitwood, ex ship, 75s. 


Newport. 


Tonnage supplies have improved and _ pressure 
for coals has been fairly heavy, with the result that values 
have stiffened for loading this week and next. Colliery 
salesmen have advanced their quotations to 27s. to 27s. 6d. 
for leading descriptions, and in a few cases where sellers 
have no coals to spare as much as 30s. is indicated. The 
augury is fairly good. Small coals are very steady. 
Approximate prices :—Steam coal: Best Newport Black 
Vein large, 27s. to 27s. 6d.; Western Valleys, 27s. to 
27s. 6d.; best Eastern Valleys, 27s. to 27s. 6d.; other 
sorts, 24s. to 26s.; best smalls, 15s. to 17s.; seconds, 
13s. to 15s. Bituminous coals: Best house, 25s. 6d. to 
26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 28s. to 
30s.; pitwood, ex ship, 75s. , 


Swansea, 


The inquiry has shown a little expansion during 
the past week, but this has not been reflected in any 
material appreciation in values. Machine made descrip- 
tions have been relatively the steadiest section, and 
rubbly culm has been rather firmer, but duff has been a 
very slow market. Approximate values :—Anthracite : 
Best malting large, 24s. 6d. to 25s. 6d.; second malting 
large, 22s. to 23s.; Big Vein large, 19s. 6d. to 21s.; Red 
Vein large, 18s. 6d. to 19s. 6d.; machine made cobbles, 
34s. to 36s.; Paris nuts, 33s. 6d. to 36s.; French nuts, 
33s. 6d. to 36s.; stove nuts, 33s. to 35s. 6d.; beans, 27s. 6d. 
to 28s.; machine made large peas, 20s. to 22s. 9d.; rubbly 
culm, 9s. to 9s. 6d.; duff, 5s. 3d. to 5s. 9d. Steam coal : 
Best large, 24s. 6d. to 26s. 6d.; seconds, 20s. to 22s.; 
bunkers, 17s. 6d. to 21s. 6d.; smalls, 8s. to lls. 6d.; 
Bituminous coal: No. 3 Rhondda large, 24s. to 27s. 6d.; 
through and through, 20s. 6d. to 23s. 6d.; smalls, 17s. 6d. 
to 20s. Patent fuel, 28s. to 30s. 


Tin-plate Trade. 


The trade continues to display very firm con- 
ditions, the probability being that owing to the curtailment 
of steel bars, further mills will close down. Makers are 
very fully booked up with orders for several months to 
come. Prices under Class A certificates are about 27s, 6d. 
per box for I.C. 14 x 20 112 sheets. There is a good 
demand for wasters at about 26s. 6d., on the same basis 
under Class A certificates, but those sizes which can be 
disposed of without restriction command up to 32s. 
Quotations :—Block tin, £224 15s. per ton cash ; £224 15s. 
per ton three months ; copper, £130 per ton cash; £129 
10s. per ton three months. Lead: Spanish, £30 10s. per 
ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Roya InstiTruTion or Great Brirain.—Albemarle-street. 
Piccadilly, W. Paper, ‘‘ The Organs of Hearing in Relation to 
War,” by Mr. J. Dundas Grant. 5.30 p.m. 

THE Lonpon Soctety.—Hall of the Royal Society of Arts, 18, 
John-street, Adelphi, W.C. Lantern Lecture: ‘* London 
After the War,” by Mr. Paul Waterhouse. 5, .m. 

Tae Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SurpsurLpEers.—Lecture Theatre of the Literary and Philoso- 
phical Society, Newcastle-on-Tyne. Paper, ‘‘ A Method of 
Finding the Indicated Horse-power for Steamships,”” by Mr. E. 
W. de Rusett. 7.30 p.m. 


MONDAY, APRIL 30rn. 

Royat Soctety or Arts.—John-street, Adelphi, London, 
W.C. Howard Lectures: ‘* The National Shortage of Iron Ore 
Supplies,” by William George Fearnsides. Part I.,‘* Available 
Home Supplies of Iron Ore.” 4.30 p.m. 

TUESDAY, MAY Isr. 
Socrery.—Cancer Hospital, 
S.W. General meeting. Discussion on ** The 
British X-Ray Industry.” 8.15 p.m. 

THe Farapay Socirety.—Rooms of the Chemical Society, 
Burlington House, Piccadilly, W. Discussion on ‘* Osmotic 
Pressure,” to be opened by Mr. Alfred W. Porter. Paper on 
** The Colloidal Membrane : Its Properties and its Function in 
the Osmotic System,” by Dr. F. Tinker. Paper on ** Osmotic 
Pressure in relation to the Constitution of Water and the 
Hydrates of the Solute,” by Mr. W. R. Bousfield. 8 p.m. 

WEDNESDAY, MAY 

THe ArRoNAvTICAL Socrety oF GREAT Brirarn.—Theatre 
of the Royal Society of Arts, John-street, Adelphi, W.C. 
Lecture on ** Some Meteorological Conditions which Increase 
the Risks of Flying,” by Capt. C. J. P. Cave, R.E. 8 p.m. 

Tue Institution or Civi~ ENGINEERS.—-Great George- 
street, Westminster, 8S.W. 1. Twenty-fifth ‘‘ James Forrest” 
Lecture, ‘“* The Standardisation of Engineering Materials, and 
its Influence on the Prosperity of the Country,” by Sir John 
Wolfe Barry. 5.30 p.m. 


THURSDAY, MAY 3xp. 

InstiruTe oF Merats.—-Hall of the Institution of Civil 
Engineers, Great George-street, Westminster. ‘ture, ‘* Re- 
searches Made Possible by the Autographic Load Extension 
Optical Indicator,” by Professor W. E. Dalby, F.R.S. 8.30 p.m. 


SATURDAY, MAY 

Roya. InstiruTion or Great Britratn.—Albemarle-street, 
Piceadilly, W.  ‘* The Electrical Properties of Gases,’’ Lecture I. 
by Sir J. J. Thomson. 3 p.m. 
MONDAY, 


Royat Soctery or Arts.— 
W.C. Howard Lectures: Part 
which Supply the British Market.” 


TUESDAY, MAY 8ru. 


THe Royat Sanrrary InstituTe.—90, Buckingham Palace- 
road. Discussion on ‘‘ Collection and Digposal of House Refuse,”* 
to be opened by Mr. C. H. Cooper. 6 p.m. 


Fulham-road, 


RONTGEN 
Future of the 


2ND. 


Orn. 


MAY 7ra. 

John-street, Adelphi, London, 
.. ‘ Overseas Tron Fields 
4.30 p.m. 
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BRITISH PATENTS. 





Ar the meeting of the Society of British Gas Industries 
last week, Sir Robert Hadfield took the presidential chair 
for the coming year, and delivered a short address from 
which we extract the following passages :— 


Why do we not in our Empire try to weld together our 
common interests more unitedly ? Take the question of 
Patents, by means of which, in my opinion, our cousins 
over the water in the United States have largely built 
up their progress. As you know, an American, for the 
small fee of some 35 dols., or about £7 including the 
final payment, can obtain the magnificent privilege of 
patent protection for no less than seventeen years from 
the date of issue of the patent, that is not merely from the 
date of application or lodging the specification. This 
patent monopoly for a new idea which will indirectly 
benefit not merely the patentee but the users of the inven- 
tion, holds good throughout the whole of the fifty-two 
American States, and covers country representing an 
area of some three million square miles ; in fact, more than 
this, as I believe American patent protection covers the 
whole of their Republic whether North America or else- 
where, and protection can even be extended to the 
Philippines upon payment of a merely nomina! extra fee. 

At the present time within the Empire and within the 
region where the Union Jack floats, to get full protection 
requires no less than forty separate patents, the total 
cost of which for a much smaller term of years, only 
fourteen in Great Britain and Ireland is about £1340. 
This total charge, what with special Government fees, 
agents’ expenses, patentee’s expenses, would probably 
increase the cost of one patent to something like 
double this amount. In other words, to sum up, 
we have a total charge for a patent within the great 
American Republic of the ridiculously small sum of £7, 
covering as I have said an area of more than three million 
square miles and a population of not far short of one 
hundred million people. Against this, to cover our 
Kmpiré we have the very heavy figure of probably over 
£2000, that is for one patent, including Government fees, 
also general expenses and charges. It seems impossible 
to imagine that this country with its business acumen 
should continue such a foolish policy. Incidentally it 
may be mentioned that Canada seems to be the only 
sensible member of the British Empire in its granting an 
eighteen year patent, whilst Australia is one of the equally 
sensible large Dominions giving a fourteen year patent 
for the moderate sum of £13. 

Is there any wonder, therefore, that with American 
patents obtainable for about £7, and for 20 per cent. 
longer time, as compared with the £1340, or not far short 
of £2000 to cover all the expenses, paid by a member of 
this Empire, America goes ahead and develops her material 
welfare and industry in the way she has done, for without 
doubt the mainspring of this enormous development’ of 
our American cousins has been by their Government’s wise 
encouragement of this system of cheap patents. I am 
speaking of what I know personally, or would not lay 
such emphasis upon this important subject. 

Take, for example, the great General Electric Company 
with its enormous pay roll of, I believe, between 50,000 
and 60,000 people at its various works; it has largely 
developed its present proud and strong position by the 
wise employment and encouragement of patents, and their 
annual balance sheet generally refers to the amount of 
money spent in patent protection. This is a very large 
sum, and yet it is money well expended, as in time it 
brings literally a return of hundreds, in fact probably 
thousands, per cent. for the expenditure and capital so 
invested. I have only mentioned this one instance, 
but it is to my personal knowledge of the facts that nearly 
all big successful corporations in that country have been 
largely founded upon the basis of important patents 
which not only give a monopoly but enable such corpora- 
tions to have, at any rate for the time being. an advantage 
over their competitors. American policy without doubt 
indirectly benefits the country concerned in a thousand 
ways. It stimulates invention and encourages the 
smallest member of its great Federation to try and progress 
in the various arts concerned. 

Surely it ought not to be impossible for our Empire 
to have equal facilities. If we are too short-sighted, 
then let: us accept calmly the fact that we shall not progress 
as our American cousins have done, because we do not 
offer these same advantages. But do not put this down 
to want of knowledge, or to our people being inferior, 
whether as regards master or man. As one of our past- 
presidents, Dr. Dugald Clerk, has clearly shown, inventive 
genius and the study of research in this country are not 
behind but rather in front of other countries, but we do not 
go about trying to develop in the proper and business-like 
way which should be done. 

Obtaining a patent is very much like throwing the 
proverbial stone into a pond, the ripples from which 
extend and circulate in a manner which causes no little 
astonishment. In the same way, it is difficult to say when 
and where the benefit will end in a successful patent. 

We have in this country at the present time large 
numbers of distinguished representatives from our 
Dominions, Commonwealths, and other Possessions over 
the seas, men of position and high rank. May I beg 
most earnestly that their attention should be called to 
this important subject, and endeavour made whilst they are 
with us to in some manner obtain for our citizens of the 
British Empire exactly the same privilege as the citizens 
of the Great Republic. Some day, although those present 
may not live to see it, I firmly believe that the time will 
come when it will-be possible to obtain one patent for the 
whole of the Anglo-Saxon speaking race in this terrestrial 
globe. A better and more excellent way of fighting 
our enemies with whom we are now at war could not be 
devised. The claim would not be at all an impracticable 
one, and with the hearty co-operation—which I believe 
will be readily obtained—of the Great Republic, our 
own Dominions, and this country, a step forward in the 
world’s history for advancement and progress in the art 
of inventions would be without doubt obtained, and for 
the benefit of all the Anglo-Saxon people generally. 











BRITISH PATENT SPECIFICATIONS. 


When an ¢: tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ia 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


104,796 (7647 of 1916). May 30th, 1916.—-ENGINES FOR 
AEROPLANES AND Motor Boats, Guy St. Barbe Sladen 
Watkins, Coombe-place, Lewes, and another. 

This invention has for its object the placing of the auxiliaries 
of internal combustion engines for aeroplanes and motor boats 
in an easily accessible position. In the figure the projecting end A 
of the engine crank shaft carries a bevel wheel B which drives 
on to a bevel gear C on the subsidiary shaft D. The casing E 
for this bolts on to the end of the crank chamber F and a cover 
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plate G to the casing may carry a starting handle H adapted 
to drive on to the bevel gear B. At the lower end of the sub- 
sidiary shaft D there may be mounted, for example, a water 
pump J and an oil pump K. The casing E extends upwards and 
may be provided with platforms such as L for the attachment 
of the magneto M, ignition distributors, lighting dynamos, &c. 
These are driven by spindles, such as N, driven fiom gears on 
the subsidiary shaft D.— March 22nd, 1917. 


104,761 (4588 of 1916). March 29th, 1916.—Mu.uti-CyLInDER 
Enerine, Leyland Motors (1914), Limited, and Allan 
Fergusson, Leyland, Lancashire. 

This invention covers a multi-cylinder engine having a central 
cylinder A or row of two or more cylinders and lateral cylinders 
B, C arranged at either side of the cylinders A and at angles of 
40 deg. thereto and a single centrally disposed crank shaft D 
having one or more cranks. The connecting-rod or rods E of 
the piston, or pistons, of the central cylinder, or row of cylinders, 
is or are connected directly to the pin or pins of the crank, or 
cranks, and the rods of the pistons of the two lateral cylinders, 
or rows of cylinders, are articulated on the big end or ends of the 
rod or rods of the piston or pistons of the central cylinder or 
row of cylinders. The valves of the cylinders are operated from 
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two cam-shafts F arranged between the central cylinder or row 
of cylinders, and the lateral cylinders or rows of cylinders, 
within the crank case. Ignition may be effected by a single 
magneto, but a separate magneto is preferred for each cylinder 
or row of cylinders. The inventors claim :—‘* A multi-cylinder 
internal combustion engine comprising a central cylinder or 
row of two or more cylinders and two lateral cylinders or rows of 
two or more cylinders arranged one at either side of the lateral 
cylinder or row of cylinders at angles of 40 deg. thereto, so as 
to form one or more sets of three co-planer cylinders, the pistons 
of the set or each set of cylinders operating the same crank on 
a centrally arranged crank shaft, and the valves of the three 
cylinders or rows of cylinders being operated by cam-shafts 
arranged in the crank case of the engine between the central 
cylinder or row of cylinders and the lateral cylinders or rows of 
eylinders.”’— March 22nd, 1917. 


DYNAMOS AND MOTORS. 


104,731 (3859 of 1916). March 15th, 1916.—Dynamo, John 
Herbert St. Hill Mawdsley, Rednock, Dursley, Gloucester, 
and another. 

This invention is for a dynamo of the kind described in the 
specification No. 15,487 of 1908, in which the poles of each pair 
of main poles are inclined one to the other and symmetrically 





with respect to the centre line between them, so that the faces 
of the magnetising or field coils extending at right angles to the 
axes of the pole, are at right angles to a line drawn through the 
centre of the armature and midway between the centre line 


Fig. I. 
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referred to and the adjacent edge of the body of the pole. The 

arrangement is shown diagrammatically in Figs. 1 and 2. 

A and B are the main poles, C is an interpole, and D is the 

armature. E and F are the magnetising or field coils wound in 

two sections, a space being left at G. H H are ventilating ducts 
March 15th, 1917. 


AERONAUTICS. 


104,769 (4862 of 1916). April 3rd, 1916.—Drricrnie BaLtoons 
oR Arrsuips, Hugh Oswald Short, 56, Prince of Wales- 
mansions, Queen’s-road, Battersea Park, London, S.W. 

This invention relates to that construction of dirigible balloons 
or airships in which the gas containers are situated within an 

outer rigid framework composed of a number of girder frames A 

extending longitudinally and connected together in transverse 

planes by lateral girders B and in which transverse partitions 
composed of radial stays C are employed. Flexible gas 
containers D are situated between these transverse stays. In 
order to overcome the detrimental effects upon the structure 
brought about by excessive pressure upon the radial stay wires 
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forming the transverse partitions by the gas container in one 
of the compartments becoming deflated, the central boss or 
plate or one of the transverse partitions composed of the radial 
stay wires is connected to the boss or central plate of the next 
transverse partition, and so on, by means of an axial tensioned 
flexible connection. By this means the centres of the transverse 
partitions are connected one to the other throughout the length 
of the aerostat, the ends of the flexible connection being attached 
to the front and rear of the framework, and consequently should 
one of the gas containers become deflated or should the airship 
be placed with its axis at an angle, no excessive strain has to 
be borne unsupported, by any single transverse partition.— 
March 22nd, 1917. 


SHIPS AND BOATS. 


104,832 (13,541 of 1916). September 23rd, 1916.—SuBMARINE 
Boats, Harold Edgar Yarrow, Scotstoun, Glasgow. 

This is an arrangement for filling and emptying the ballast 

tanks of submarine vessels. A lever at a central station is 
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arranged to control a supply of fluid under pressure or of a 
current of electricity for operating simultaneously all the valves 
of a ballast tank or group of tanks, in whatever positions these 
valves are placed. Fig. 1 represents a part plan of a submarine 
vessel showing the positions of the various tanks and Fig. 2 
shows the means of operating a group of valves by air or fluid 
under pressure. In Fig. 1, A and B are control levers for operating 
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respectively the valves of the port and starboard external 
ballast tanks E. C is a lever for operating the valves of the 
forward and aft trimming tanks. These tanks are situated 
respectively forward and aft of the arrow heads shown on the 
lines in connection with the lever C.D is a lever for operating 
the valves of the main ballast tanks M. V are comp 

air valves, W sea valves and X venting valves. Referring to 
Fig. 2, P is a lever which when placed in the central position 
causes all the valves of the tank or group of tanks which it 
controls to be shut. When the lever is displaced to the extreme 
position in one direction, the sea and venting valves of that tank 
or group are opened, so that the sea water can enter the ballast 
tank or the group of ballast tanks. When the lever is displaced 
to the extreme position in the other direction, the sea and com- 
pressed air valves of the tank or group are opened, so that the 
water is expelled from the tank or group of ballast tanks. The 
diagram Fig. 2 shows the means of operating the sea valve T 
by means.of the cylinder and piston K, J from the hand con- 
trolled eylinder F. March 22nd, 1917. 


ORDNANCE AND ARMOUR. 


104,672 (13,670 of 1916). September 26th, 1916.—FusE For 
GRENADES AND Bomss, Maurice Velin, Rambervillers, 
Vosges, France, and another. 

This bomb comprises two metallic parts, A, B, insulated one 
from the other and electrically connected by a fusible member (, 
embedded in black powder D. A Bickford cord E starts from 
this powder and ends at an explosive charge contained in one 
of the constituent parts of the appliance. The device E for 
discharging the appliance carries contacts F, G, connected to 
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the two terminals of a source of electricity, placed in such a 
manner that as the appliance passes through this device, the 
two parts of the appliance simultaneously come into contact 
with these contacts, the circuit is closed, the fusible member 
melts and causes ignition of the black powder. This ignites 
the Bickford cord which in turn effects the ignition of the 
explosive material.— March 22nd, 1917. 


104,771 (4923 of 1916). April 4th, 
PROJECTILES, Augustus Beven, Bowling 
Bradford, Yorks. 

This is a shell for destroying wire entanglements ; the body 
resembles that of an ordinary shrapnel shell with the nose 
made separate. The nose of the shell is provided with ears 
inside to which chains are fastened, and the chains have hooks 
or weights on their ends. When the shell bursts in the same 
way as a shrapnel shell the nose is blown off and drags the 
chains with it. The chains fly outwards and tear or break 


1916.—EXPLosIve 
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down the wire entanglements. A is the body of the shell. 
B is the chamber for the explosive, C being the steel disc separat- 
ing the explosive chamber from the remainder of the interior 
of the shell. D is the tube connecting the fuse with the explosive. 
I. is the loose nose which is blown off when the shell bursts. 
‘This nose has ears F formed in it, to which chains H are attached 
by means of pins G. These chains are arranged in the interior 
ot the shell body, and have either hooks I or weights attached 
to them.—March 22nd, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


104,806 (8629 of 1916). June 23rd, 1916.—F rep MoTion ror 
Mitiixc Macuines, Lawrence Oxley and others, Canal 
Ironworks, Shipley, Yorks. 

This invention relates to improvements in the mechanism 
for controlling the feed or traverse motions of machines driven 
from two independent sources, and is particularly adapted to 
milling machines. The main shaft of the machine i8 rotated 
by a belt, and carries a recessed dist A, provided with a number 
of spindles B, to each of which im secured a collar of suitable 
weight, mounted to slide away from or towards the rotating 
shaft to which the disc is secured, in accordance with the rota: 
speed, Mounted in combination with the shaft, is a hollow shaft 








C, driven through a clutch by a belt and pulley D, arranged to 
operate the f or traverse motion. . This shaft has a sliding 
movement, and under normal conditions 
shaft actuated by the main driving pulley by means of the 
compressed spring E, and is held so long as the main shaft 
is rotating at the desired ee. Immediately the speed of this 
shaft is reduced, the weighted spindles slide into contact with 
a cam F, secured to one end of the shaft operating the feed motion, 
by which this shaft is caused to slide in the direction for forcing 
the clutch out of engagement with the pulley driving the feed 
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or traverse mechanism of the machine, thus stopping the rotation 
of the pulley and shaft. On restarting the machine, on the 
main shaft attaining the desired speed, the weighted spindles 
slide away out of engagement with the cam F, thus permitting 
the spring to expand and force the clutch into engagement 
with the rotating pulley for actuating the feed mechanism 
by which this mechanism is automatically put into operation 
and maintained so long as the main driving pulley is rotating 
at the desired speed, thus reducing liability of damage to the 
machine and work.—March 22nd, 1917. 


LIGHTING AND HEATING. 


100,201 (4006 of 1916). March 17th, 1916. 
Testine Etecrrio Circuits, Ferdinand 
Thaliastrasse, Vienna, XVI. 

In this portable glow lamp apparatus for testing electric 
circuits the lamps A are mounted on a flat base of insulating 
material adapted to carry a removable narrow protective casing 
B, which allows of inspection of the lamps. On the underside 
of the base are the fuses C, which make connection by contact 
with the contact pieces D of the lamp sockets. For the purpose 


APPARATUS FOR 
Proksch, 155, 
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of fixing the protective casing there is provided a simple spring 
clamping device E which allows of a rapid lifting of the protective 
casing from the base, and also allows of ready access to the lamps. 
The construction of the base and of the protective casing is 
such that the entire apparatus can be attached by means of 
a spring clip F to a garment of the person entrusted with the 
testing of the circuit, and the protective casing is formed with 
holes G for the purpose of enabling the glow lamps to be observed 
during the testing operation.—_-March 19th, 1917. 


MINES AND METALS. 


13,168 of 1915. March 15th, 1916..—Recovery or Tin FROM 
Scrap, Henry Arthur Leaver, Castlenau, Ditton Court-road, 
Westcliff, Essex, and another. 

This is a process and apparatus for de-tinning scrap metal 
by passing the latter on an endless conveyor through an electro- 
lyte. A is the electrolytic tank, and B is the conveyor on to which 
the scrap is delivered, the conveyor passing over rollers C, 
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The conveyor consists of an endless band of india-rubber, having 
upon its surface on which the tin rests metal plates connected 
together, constituting the anodes, to which current is suitably 
transmitted, as by a weighted arm D, a roller on the end of 
which bears on the metal plates as they move over it; the 
arm being connected to an electric conduit, so that current is 
conducted to the plates in the batli, and so to the scrap upon 
them, The cathodes E are arranged along each side of the 
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tank, and consist of plates of iron suspended by hangers on to 
an overhead bar above them, so that they can easily be hooked 
onand hooked off as required. The de-tinned scrap is discharged 
from one end of the tank A, into a tenk F, in which it is washed 
with an alkaline solution for the removal or neutralising of 
the acid. From this tank it is passed into another tank G 
containing a weak solution of copper sulphate, and coated with 
a thin coating of copper. After being removed from this tank 
the scrap is compressed. March L5th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patenis Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of two of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 19,852/11.—Ammunition wagons. To enable all the 
space to be utilised in an ammunition wagon having its axle 
passing through the ammunition chest, holes are made in the 
axle through which the ammunition can be pushed. Kheinische 
Metallwaaren-und Maschinenfabrik, Germany. Dated June 9th, 
1911. 

No. 19,921/11.—Braid belting. A fabric suitable for belting, 
particularly in hoisting machinery, is composed of a number of 
braided ropes connected together in the course of manufacture. 
Luckweil, A., Germany. Dated September 7th, 1910. 

No. 20,121/11.—Electric furnaces; electrode furnaces. In 
melting ferro-manganese or similar ferro-alloys, especially those 
rich in carbon, by contact resistance heating with movable 
electrodes just touching the metal bath, the pressure drop 
between each such electrode and the bath is made less than 
30 volts, preferably about 20 volts, to avoid ares and burning or 
volatilisation of manganese or the like. A thin layer of slag 
formed by the action of oxides on the furnace lining is also kept 
hot by the contact heating, but is repelled from the electrodes. 
Bronn, J. I., Germany. Dated November 4th, 1910. 

No. 20,129/11.—Rubber composition. In a process for 
producing a rubber and flint composition for friction wheels, 
tires, &c., ground flint up to 30 per cent. of the whole mass is 
added to the rubber made soft by heating, and is brought into 


intimate combination with the rubber by vulcanisation. 
Rauhgummi-Verwertungs-Ges., Germany. Dated August 2nd, 
1911. 


No. 20,145/11.—Preparing peat. Raw peat to be dried is 
mixed with hard dry compressed peat and the mixture com- 
pressed, the product being used as fuel or mixed with further 
supplies of raw peat and treated in the same way. The pressure 
is continuously and gradually increased. Abresch, E., Germany. 

No. 20,146/11.—Drying and like presses. In drying and like 
sresses of the type consisting of two converging perforated 
travelling bands, one or both of which are provided with side 
flanges to prevent the material from being squeezed out sideways, 
transverse partitions are also provided so that when the material 
is most closely compressed, it is enclosed on all sides. Abresch, 
E., Germany. 

No. 20,224/11.—Exhausting electric lamps. Red phosphorus 
is introduced into a metal filament lamp, which is then exhausted 
by a pump, with external heating only, and permanently sealed 
off, electric current being passed through the filament at any 
subsequent time to heat the phosphorus and complete the 
exhaustion. Preferably the current at first is half that required 
for normal incandescence, and is increased gradually. Schwab, 
K., Berlin. Dated May 4th, 1911. 

No. 20,320/11.—Electric telephones. Relays are arranged 
so that the line magnet influences the passage of currents 
through an electric arc in a local circuit. The are is provided 
with a system of regulating magnets. Schiessler, J., Vienna. 

No. 20,380/11.—Electrie incandescent lamps. 
wires ; making ; a lamp having leading-in wires passing through 
the sides instead of through a stem is made by placing the wires 
previously attached to a filament, across the open neck of a 
bulb, lowering a tube on to the neck so as to grip the wires, and 
then heating the joint to unite the parts and seal in the wires ; 
the tube may then be contracted above the joint, to facilitate 
sealing off the lamp after exhaustion. The parts or the fusing 
blowpipes may be revolved, or a large number of stationary 
used, Schwab, K., Berlin, Dated January 


Leading-in 


burners may be 


llth, 191d. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Balderton-street, Oxford-street, W. 
ORDERS. } 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander H. de P. Birkett. 

Next for Duty.—-Platoon Commander Bowden. 

A ppointment.—Company Sergeant-Major Bowden 
Platoon Commander. ‘ 

Monday, April 30th.—Technical for No. 3 Company, Right 
Half Company, at Regency-stréet. Drill No. 3 Company, Left 
Half Company. Signalling Class. Recruits Drill, 6.30 to 8. 
Medical Examination and Attestation, 6 to 8. 

Tuesday, May 1st.—Lecture, *‘ Demonstration of Landscape 
Target,” by Platoon Sergeant Hoad, 6.30. Physical Drill and 
Bayonet Fighting, 7.30 to 8.30. 

Wednesday, May 2nd.—Instructional Class, 6.15. 
Company, Right Half Company. 3 ; 

Thursday, May 3rd.—Drill, No. 2 Company, Right Half 
Company. Ambulance Class, by M.O., 6.30, Signalling Class. 

Friday, May 4th.—Technical for No. 3 Company, Left Half 
Company, Regency-street. Drill, No. 3 Company, Right Halt 
Company. Recruits Drill, 6.30 to 8.30. 

Saturday, May 5th.—Commandant’s Parade, 2.45. 
for Drill in Hyde Park. , 

Sunday, May 6th.—Special Work at Bombing School. ( 
Clapham Common Station (City and South London Tube Rail- 
way), 9.45 a.m. Uniform, haversacks, water bottles. Mid-day 
rations to be carried. As this work is very important, the 
Commandant would like to see much larger parades, 

Musketry.—For all companies, see notice at headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at headquarters, 


to be 


Drill, No. 1 


Uniform 


Parade 


By order, 
Macrop Yrarsiey, 


April 28th, 1917, Captain and Adjutant, 
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IN, THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 
Invites 


rhe Public Trustee 


TENDERS —s ~~ PURCHASE of the whole or any 
rt of 119,660 s £5 each, fully paid, in SIEMENS 
;ROTHERS and COMPANY, Limited, ves in him as 
Custodian by an Order made by the Board of Trade in 

ursuance of Section 4 of the ing with the Enemy 
e mendment Act, 1916, and dated 9th August, 1916. 

The issued capital of the company consists of 120,000 shares 

f£5each fully paid. 

The purchasers, who must be British born subjects, will be 
required to make a sworn declaration as to nationality and 
fr sedom from — control, on a form to be obtained from 

e offices of the Public Trustee. 

The purchasers will also be rerralted to satisfy the Public 

Trupes as to their financial and technical ability to carry on 
» business of the company as efficiently as heretofore, or 
ot ‘herwise to the satisfaction of the Government. 

A report upon the company’s operations and affairs has been 
prepared by the company in conjunction with the company’s 
a iditors (Messrs Price, Waterhouse and Co.) and with Messrs. 
Turquand, Youngs and Co, Copies of this report can be 

obtained, subject as hereinafter mentioned. together with 

pies of company’s accounts up to the 3lst December, 1915, 
in written application to the Public Trustee, Kingsway, W.C. 

All applicants will be required to satisfy the Public Trustee 

to any matter which he may think fit to investigate before 
copies of such Report or accounts will be suppl ied. 

Intending tenderers who desire to inspect the property of 
the company should apply to the Public Trustee for an 
,uthority to do so. 

Tenders must be delivered, sealed, to the Public Trustee, 
Kingsway, W.C., on or before Thursday, the 14th June, 1917 
(NOT APRIL Zsxp, AS PREVIOUSLY ADVERTISED), at 
12 o'clock noon, and marked on the envelope “ Tender, Siemens 
Shares,” 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 





with, 
Forms of Tender can be obtained from the Public Trustee. 
Dated this 8th day of eT 917. 
RT, 


Trustee. 


Public 
780 Custodian for E matand and Wales. 


pplications Invited for. the 
position of saggy MANAGER for works manufac- 
turing electric motors. Applicants should be capable of laying 
out and equlpring | a mo ern factory. gg ser ogg will be 
made at the ena of the War or earlier, if suitable Sppacant 
is available. nd When is should state age, expe 
expend, we when disengaged.—Address, 141, 


rchitect’s Assistant Wanted 


A (artistic Draughtsman and some knowledge of Quantities) 
for controlled firm. Ineligible or Class C. Write fully, stating 
salary required. No person already employed upon vern- 
ment worg will be engaged.- Applicants must apply to their 
nearest Employment Exchange, “The 
and number 24 “241 a 


° “es ° 

A ssistant Civil Engineers 

WANTED for Munitions Construction Work. Must be 

ble.— Reply in the first instance, by letter, to WALTER 
and MIDDLETON, Ltd., 28, Victoria-street, S.W.1. 
272 a 


perience, 


“The, at 











ineligi 
800’ 


Associated British Machine 


Tool Makers, Ltd. Head Office, 34, Victoria-street, 
London._WANTED, GENERAL MAN \AGER, with com- 
mercial and technical experience. Liberal remuneration to 
suitable man.—Apply, by letter (which will ‘be treated as 
strictly confidential), stating age, experience, and salary 
required. Not necessary to commence duties at present. 


First- -class Steady, Reliable Male 


INSPECTORS for testing ye. Shell and ae Forgings 
before machining for concentricity, cracks, &c. Works hours, 
Manchester district. State experience, wages required an 
references. — Apply your nearest Employment Exchange, 
quoting No. A318. No person already on Government work 
will be engaged. P540 a 











PATENTS AND DESIGNS ACTS, 1907-1914. 
STAMP AFFIXING MACHINES. 
[he Proprietors of British Letters | : 


Patents Nos. 11,237 and 11,238 of 1913 are prepared to 
SELL the PATENTS or to LICENSE British Manufacturers 
to work under them. They relate to machines for affixing and 
ancelling stamps on Insurance Cards and for carrying and 
counting different denominations of stamps. 
Address : BOULT, WAVE and 1 KNNANT, 
lll baa 112, 2, Hatton-garden, 


233 London, E. 





. 5 
([\enders are Invited for Four 
BABCOCK and WILCOX WATER-TUBE BO'LERS, 
with Antomatic Chain-grate Stokers. Working pressure 210 lb. 
In excellent condition. Each evaporates 15,000 Ib. per hour. 
A an be seen working daily, Mondays to Fridays, 10 a.m. to 
2 noon and 2 p.m. to4p.m., at the Stuart-street Electricity 
Works, Bradford, Manc hester. 
1 addressed to the CHAIRMAN 





of the 
EK TRICITY COMMITTEE, Town Hall, Machester, and 
be delivered not later than 10 o'clock a.m. on Friday, the 
llth May proximo. *229 


[he South Indian Railway 
COMPANY, Limited, 


are pepared_S o receive TENOERS for the SUPPLY of 
STEEL tiRES for Locomotives and Rolling Stock. 

Specifications and forms of Tender may be obtained at the 
© mneey 's offices. 

Tenders, addressed to the Chairman and Directors of the 
South Inaian Railway Company, Ltd., marked “* Tender for 
Steel Tires for Locomotives and Rolling Stock,” must be left 
at the offices of the Company not later than One o'clock on 
Monday, the 14th May, 1 

The Company is not 5 to accept the lowest or any 
Tender. 

A charge, which will not be returned, will be made of 20s. for 
each copy of the specification. 

Copies of the drawings may be yey on payment at the 
office of Robert White, Esq., M. Inst.C E, Consulting Engi- 
neer to the Company, 3, Victoria-street, Westminster, 8. W. 

91, York-street, 

Westminster, S.W., 
27th April, ‘1917. 





296 





(Sorporation of Paisley. —Elec- 
TRICITY DEPARTMEN 
have for DISPOSAL one HOF RIZONTAL CROSS-COM- 
POUND DIRECT-CURRENT STEAM GENERATOR, of 
72) K.W. capacity, pressure 550 to 600 ee 8} yom ty revs. per 
minute ; diaincter o cylinders—H.P. »L.P 4 
This plant is suitable for a working eam = fens of 150 Ib. 
to 175 lb. per square inch. 
he sct may be seen 


by appointment, and all communica- 
tions regarding same shou!d me. Ri 
Cc 


nddressed to the undersigned. 
. PARKINSON, 

Engineer and Manager. 
Blackhall-street, 





243 
anted, a Competent Man 
(ineligible) to TAKE CHARGE of a provincial 


PATENT AGENCY, and preferably having a knowledge of 
Motor Vehicles, Motar Cycles, and Engines. Liberal salary.— 
seme 330, ** The Engineer” Office. 330 A 


Sic 


anted, a Thoroughly Capable 
plant ; permanent position to Pana - om —Address, 


ENGINEER, to run engine of wood gas Boo sane 
Adveriising Offices, Floet-street, E.C 


809, Sell’s 
286 a 
1 ‘ . 
W anted, Good Jig and Tool 
INSPECTOR for large a I firm, Manchester 
district. Perma: ent porition to:uitable man. No person at 
present on Government work will be engayed —Apply your 


nearest Employmeut Exchange, quoting “The Engineer and 
n amber 250 4 


Works Manager Required Im- 


MEDIATELY to take over Control of Labour 
(chiefly semi- occa! | in small factory at present engaged upon 
small Repetition Parts ust be keen disciplinarian, an 
efficient practical engineer, one who can speed up cutput by 
tactiul management.—State full cetails of experience, 
salary required, to 312, ‘* ‘the Engineer” Office. 12 a 


W orks Manager, to Control 
Foundry and Machine Shop of prog: ive Engincering 
Werks in Yorkshire. Applicant must “be capable «nd « good 
rganiser. Six o'clock mau peers. Permanency to suitable 
ula. — -tate age, experience, and salary required to 175, ** The 
Kngineer” Office. Applications will be treated in otrictest 
conidence. 175 a 


























W orks Manager Wanted in 
Manchester district. Speciality, electrical cranes ard 
lifting machinery. Frevicus experience in this yeas line 
not absolutely necessary, provieing the applicant is upto date 
in the management of men and machines. Firm is controlled 
and engaged on Class A work, carr)ing highest priority. Per- 
manent and spore position for a man showing good 
resuits, State fullest part culars in strictest confidence.— 
Addiess, 2:5, * Lhe Engineer’ ( flice. “63.4 











eee s Assistant (Ineligible) 
RE 


IRED “A controlled firm of Steel Constructional 
ae in drawing-office 
a preparation of estimates, tenders, and handling corre- 
spondence. State age, experience, and salary requil No 
person already employed on Government work will be engaged. 
Applicants must apply to their nearest ee Exchauge, 
mentioning “The Engineer” and number 304 a 


Metallurgist Required, who is 


able personally to carry out anslytical and research 
work bearing upon all phases of malleable iron foundry prac- 
tice. Practical eras in a malleable iron foundry is 


ineers 7° the Midlands. 





G ood Mechanical Draughtsman 
WANTED for Seay. establishment, accustomed to 
small high-class work preferrea. State age and present = 
wapply (by letter only) to Box No. 1071. care of i leent-. 
> tar r te and Son, Genl. Advng. Agents, 33, Fleet-street, "ionton, 
A 


[»specting Engineers, Estab- 
LISHED over 20 years in Midlands, with qualified staff 
can UNDERTAKE T. STING and ag I ie N, Electrica 
Plant, aaron, Pa Work, Bridgework, Rolling Stock, Machi hinery 





Heed gem Required ; 


thoroughly capable. ——_ man, — experience of 
efficient Drawing-office system and management, for Engi- 
neering works engaged on Government contracts for high- 
class Automatic and Capstan Repetition work. Sound know- 
og of Tool and Jig Design essential. State age, experience 
salary required. No one employed on Government work 
will be eo, —Apply at your nearest Employment Ex- 
change and mention “ The Engineer,” also No. A5161. 271 a 


Lady... Braughtsman, also. a 


(Mechanical), REQUIRED. SAND INe, Not 
se ot- 





stating age, experience, and salary required, JA 
tingham. 





Required for Important Govern- 
. MENT work, JUNIOR J1G and TOOL DRAUGHTS- 
MEN, accustomed to design gning 7 and Tools for the rapid 
production of Automobile Parts. No person already eniployed 
on Government work will be engaged.—Apply your nearest 
Employment Exchange, quoting “The Engineer” and ref. 
No. A3156. 246 a 





Tve Exp erienced Draughtsmen 
(MECHA pas REQUIRED for Monmouthshire, 
aes to lay-out of Steel Works and Rolling Mill Pant. 
Applicants must apply, with full particulars, to their nearest 
Employment Exchan 4 i! wages required and core 


ce ae uotin, mngineer” and No 
ly on tree work will beengaged. 2974 
\ anted, Foreman, Over Fifty 
Machines and lathes, large ‘ond medium. Capable of 
getting maximum output. State age, previous and present 
employers, and av No person on Government work will 
en, —Apply to nearest a Exchange, men- 
tioning “The meer” and number 191. la 


Required for Curragh Camp 


Power Station, WORKING FOREMAN, with experience 
d maintenance of Diesel Engives, D.C. 
and jenigm nape for D. na = 

expected, witht refer- 
nition, to COMMANDING 
Camp. 2924 








in the running an 
a - A 





ee - ape age, experience, 
id when able to commence 
ROYAL ENGINEER, Curragh District, Curragh 





essential.— — ans to DIRECTOR, T.M. 5, Minist = 
Munitions, hitehatl- -place, London, 8.W. 1. 
Chemist and 


Metallurgical 

ASSAYER WANTED, with experience in Tungsten 
Ores.—Replies to A. V. G., c/o Fool's, 92, Fleet-street, --¥ 
A 


Wanted, a Smart Young Lady 


TRACER to assist Draughtsman.—Address, 316, 
“The Engineer” Office, stating salary required and par 
ticulars of previous experience. 





Wanted, Clerk for Time Office 


and Cost Book ; pizeligitie: military service. No person 
already on Government wo 1 be en, Apply your 
searens Es Employment Exchange, quoting ‘“‘ The Engineer az and 





Woe Accountant Required by 
Government Controlled Engineering Works in 
on divtrict making large and smal. engines, repetition, 





Wanted, a Smart Youth Per 


16 years to assist Draughtsman.—Addr.ss, 315, ‘The 
Engineer” Office, stating salary required. 315 a 





Wanted, by Railway Company 
in London, D&AAUGHTSMAN ‘(ineligibie), with ex 


rience of Railway hklectric Signalling.—Address, 230, ‘* ‘The 
Engineer” Office 230 a 





Wanted Draughtsman, Prefer- 


ABLY with knowleage of Oi] Engines. No person 
already employed on Government work will. te engaged — 
Apply your nearest a Exchange, a 


and general work. Applicants must have had first-class experi- 
ence in factory accouuting, and be capable of developing 
thoroughly modern system of cost and expense records ; one 
accustomed to Hollereth tabulating machine prefe’ 
Apply, stating age, details of experience and salary required, 
to your nearest Employment Exchange, — No. oe 
No person on Government work will be engag 





seen ‘to KIDD 


Large | Firm of Engineers in 


—— P288, Engineer Office, 33, Notfelkostwoet, Strand, 
A the Mid 
HAVE ~4 “SPENI NG for a YOUTH of Good 
Education J PREMIUM PUPIL, 
the course to include both Works and wing-office. 
Address, 2002, Engineer ‘Ome 3 33, Norfolk-st., -» Strand, W.C. 





¥ ° . 
artnership Sought in a Foundry 
making General or Malleable Castings. Advertiser can 
een new business.—Full particulars to P545, “ = ae 
neer ce. 


London Company, with Large 


spt in Kingsway, and in touch with buyers, 
home and abroa 
OPEN to REPRESENT MANUFACTURERS of LATHES, 
MACHINE TOOLS, &c. 
Address, P511, “‘ The Engineer” Office. P$11 1 


AGENCY WANTED. Ss 
wo Gentlemen Commencing 


business at the close of hostilities as Merchants, are 
WILLING to CONSIDER an ENGINEERING AGENCY, 
preferably Raw Material. 

They have a very extensive personal connection among 
constructional engineers and buyers in the London district, 
and would be willing to arrange terms on results. 

Write in confidence to P485, “* The Engineer” Office. P485 ,, 
Wanted, Block-making Machine 
(Second. Pony s for ape conerete blocks about 28in. x 


9in. a chiselled te full particulars, GRIGGS and 
SON, Builders Cubitt Trt os 14 326 ¥ 


Wanted, Fowler Set Cultivatin 


TACKLE; also Foden or other overtype STEA 
or without 

















WAGON, by good, ares 3 or 5-tonner, wit 
rubber tires ; ako Co nd modern STEAM TRAC- 


m, 
TOR. —Apply, w. NY REYNOLDS. Fordfela House, ae. 


Wanted, New or Good Second- 
werful LATHE, for turning heavy long 
shafts ; AASDIA 


DRILL, 6ft. to 7ft.arm. State full dimen- 
om, ‘makers, and price.—Address, 247, “The a 


Wanted, Steam-driven ‘ Inger- 


SOLL” ae COMPRESSOR, capacity about 200 cubic 
feet ; must be and ready for work.—State price and where 
Er and CO., 40, St. Enoch-square, Cane 


Wanted, Time Register, 


make; must be in good working order. State Any 
= jones: price.—Box T.R., Smith's Agency, Ltd., 100, Paes 
Wanted, Two Light 2tt. Gauge 

LOCOMOTIVES. Please state ry, condition, and 
price.—Address, 318, “‘ The Engineer” Office. 318 F 


Electric Overhead Cranes 


ED. Two electrically-driven OVERHEAD 
TRAVELLING pee tone — for 440-volt. D.C.; one 
each to lift 12 tons and 7 to’ 

Full particulars and price to JOHN M. HENDERSON and 
CO., King’s Works, Aberdee’ P539 F 




















Wanted, Employment as Super 


VISOR or ASSIST. WORKS MANAGER, p 
in Cornwal) or Devon, by Britisher, trained in ‘high-class 
fitting, erecting, and general mechanical work ; 48; single ; 
abstainer. Recently completed foreign contract, *and now m 
London. Considerable experience in D.O. and on hydraulic, 
mining, milling —— Rateau turbines, and experimental 
research ‘ture, testing, and running. 
Keen, interested, yonourostth: and inventive man of character, 

with record, who has occupied responsible positions 








Engineer” and No. A35146 
}anted Immediately fur Con- 


TROLLED __kstablishment, PE Ml 
CLERK of WORKS, for extension of blast furnaces in the 
Midlands, Applicants must have had first-class experience in 
the building of furnace casings, hoists, mains, &c. State when 
could be at liberty and salary expected. —Adadress, ae — 


Engineer” Uffice. 

Wanted Immediately, Heating 
and VENTILATING LRAUGHISMAN. State age, 

Sees and salary required.—Address, 270, “‘ The Engi- 

neer” Office 2 a 





Draughtsman_ -(First- class) 


WAN.:ED in Manchester district for Internal Combus- 
tion Engines. Preference given to one with marine engine 
experience who has becn invalidei from Navy or Army or is 
otherwise ineligible. State age, experience, salary required, 
and when at uberty. No person employed on Goverument 

work will be engagea. —Apply nearest Employment Eachange, 
mentioning * ‘Lhe Kugineer ” und number 240. Wa 


Praughtsman Wanted by Large 


Firm of Cotton spinners and Manufacturers ; must be 
cu,able ou general work. Une who has sligut knowleage of 
electricity and consumption of cual preferred. Not exgibie 
for military service. ‘lo such a man gvod , osition is onereu, 
With good wages.—Address, 3u9, ‘The Kugineer ” uftice. 





309 a 





[raughtsman Wanted, - Experi- 

ENvnv in Constructional Masuecting and building. 
Accustomed correspondent. Immune from military service. 
State age, previous experience, and salary required.—W rite, 
Box 1, c/o ‘l’. B. Browne’s Advertising Utticés, 1; Market-street, 
Manchester. 294 a 





[)raughtsmen, Junior or Senior, 
for jigs and tools; with shop expe:ience; permanent 
position, 0 man ou Government work will be engaged.— 
Kaasewa, stating qualifications, age, salary required, and 
earliest date can commerce, to your nearest fumployment 
Eachange, mentioning * ‘The Engineer ” and No, A3ivl. 317 4 





raughtsmen.—Several Mecha- 
Nivtswt DRALGHTSMEN for Turbine Désign-and 
detail WANTED by a coutrolied firm m the Mudiands. 
Liberal salaries and bofuses to suitable men. No man on 
Government work need obpely. —Appiy,. Stating salary and 
when abvie- to commence,: to your nearest « en 
‘exchange, mentioning * The Engineer ” ona No. AUD. 


raughtsmen Wanted Imme- 


DIstELY for Admiralty establishment, duration of 
war. Must be experienced in mechanical details ; no others 
need apply.—Apply by letter, stating age, experience, plesent 
salary, and sulary required, togetner- ~~ copies Of testi- 
monials, to Kox.No. 1168, c 0. Messrs, White and fon, 
Genéral Advertising Agents, 23, piety ed eb2 a 





The Kagineer” Uttice. 


“outbreak ot war on the ree of aircr: 





demeaning ingenuity, individuality, initiative, and control. 
On National Service Register as ‘unemployed, but has no 
news, in spite of ‘apparent anxiety to obtain men.—Address, 
537, “ The Engineer ” Office P537 B 


A. M.1.C.E., A.M.I.N.A., Re- 
QUIRES APPOINTMENT as ASSISTANT 
MANAGEK in controlled firm, reased 


with view to iac 
re ponsibility. 





Experience in marine engineering work and 
shi s’ repairs; control’ of men; interview.—Aadress, P529, 
e Engineer” Office. P529 B 


(hiet Engineer, Age 40, Extra 


chief ee ph 6s years’ drawing -office 





rience, 11 sea experience, WisHES 5U PERI NTEN- 
be od ENGINEER'S POSITION or other position of oes. — 
2e. 


ddress, 328," Tne Engineer ” 





(Jompetent Engineer. (31); 15 


years’ workshop, drawing, and estimating epee 
electrical and mech., gooa cormme: cual kuowledg ,is OPEN for 
ENGAGEMENT.—Address, 2526, ‘Ihe Engineer” Nm 
26 B 





7 be ‘ 
Engineer, Age . 48, First-class 
organiser, with thorough knowledge of latest = thods of 
mauufaccuriug shelis, fuses, wc., is prepared to ALCEP 1, tor 
the duration of the Wur, a KESPUNSIBLE PUSITION in, 
or undertanse the entire management of, a Munition Factory. 
—Address, P533, ** The Engineer” Office. P5383 wb 





Buyer and - Stores 
mANAGER (35), ineugible, DESIRES PUSITION 
‘with controlled nrm. Goou organiser, capavle, energetic; 15 
years’ experience with firm emp loy ing several thousand h nds. 
—Address, rt33, * Phe Engineer” Uitice. P5335 B 


‘ngineers’ 


Minng Machinery Wanted :— 


Two or Three SINKING PUMPS, each capacity 
20,020 to 30,000 guls. per nour. 
Also STATION PUMP, capacity coated - over, suit- 
able for a head of 200ft., with steam pressure 
Prices and particulars to HOOPER, SPEAK and CO., » 5, 
London Wall-buildings, E.C. 2. 279 








WANTED, 


gt erful Punching and Shear- 
ING MACHINE, 20in. to 24in. gap, motor or 
en. — STEEL SLABS and SHIPBUIL ING 
MACHINER Apply, THE LION CONSTRUCTIONAL 
and ENGINKERIN xe" CO., Ltd., War Office Contractors, 36, 
Lime-street, E.C 298’ » 








Stamping Machine Required, 
for stamping Bronze Powders. ecieeate who can 


quote please communicate to P542, “ The Engineer” OPS 
2 


bree Gas Engine for Sale, 


H.P ee cylinder by loin. stroke, magneto, patent 
governor, No. 75.1 only worked about three months, seen 
running.—W. E. DEELEY, 11, Victoria-buildings, rh 


For Hire, 








Pumps and Well- 
BORING TOOLS for Contractor’s Deep Wells, &., 2in. 

to 24in. diam.—R. RICHARDS and CO., Upper Ground 

street, London, S.E. Telephone No. 978 Hop. $22 @ 


Fer Sale, Air Receiver, 2uft. by 
2ft Yin., 80 1b. pressure.—A. UNDERWOOD, 5, Queen- 
street, E.C. 356 o 


r Sale, an H.P. Ferguson 


0 
F SUPER1.E. ATER, in splendid condition.—W is stating 
ofter, to PREMIER FiSH MKAL CO., Carpenters-ro: id, E. 


__ 322e_ 











~y ° 
M I.Mech. E. (44), Desires 
Change as Works or General Manager ; 30 years’ practical 
and commercial experience (14 years’ management) ; ractical 
man in all departments, with comprehensive manufacturing 
experience; scientific orgamser; at uberty at shurt notice. 
Min. salary £0(0.—Address, Pol?, “The bngineer ern 


517 B 
Publicity _Man, Trained — Engi- 
NEEK, OPEN for. APPOINTMENT. Would 1s as 
swwp-gay on work of national importance while developing 


campaign. Tentative” enquiries invited.—Ad — 











Practical Engineer and Works 


Manager, who has been continuously engaged since the 
ait of various 
designs, including 8.E. 5, Se2kkS PUSITION of responsiblity. 
A thoroughly: practicat’ man, first-class organiser, and very 
experienced in works equi,ment, and first-class buying and | 
comme: cial experience.—Address, P543, ‘Lhe Rhginget. aioe. 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO., 
46, Watling-street, LONDON, E.C. 


Albert-square, Manchester. 
26, Collingwood-street, N i Tyne Sp 5005 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs IJ., Ui., LXXXI. 


Numerical Index to Advertisements, 
Paea 1 XXXI 
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AERIAL ROPEWAY. 


One AERIAL ROPEWAY, by Bullivant, men yas jong, 
endless ~~ meee | ficted with lz 4-cwt. steel 
carriers, loading and disc ing statio! steel 
standards from Sift. to 60ft Cor heh d Zz . Price £600 


JOHN FRED. WAKE, DARLIN GTON. 


Fez, Sale, Lancashire Boiler, 


long, 6ft. "Gin. diam., complete a all necessary 








CEMENT MAKING 
PLANT. 


One ROTARY COOLING PLANT, S4ft. une by 6ft. 
OTARY CLINKER Se ER, soft, oy 

ROTARY COAL DRY R, 29ft. by Sft. 

= ate mag GRINDING MILL, by the Bradley Pul- 


Quantity st ELEVATORS, HOPPERS, SHAFTS, — etc. 
Ali in good coment hand condition at low prices ; will be sold 
soparahat y if desired. 7 a number of STEEL ERECTIONS 
of C »RRUG ATED IRO. 325 ¢ 


JOHN FRED. WAKE, DARLINGTON, 


Fer Sale : 
- ONE MILE of NEW 14 lb. 


PORTABLE RAILWAY, 
24in. Gauge complete. 

Srntis of SRCOND RAED Ma Pe R. ae B04 50-60 Ib, FLANGE 
eek Aaa ho ti Line Lids. ne 
B. M. RENTON and CO., 

Market-place-buildings, High-street, Sheffield. Spi 3006 





Fer Sale :— 


nag 70 H.P. Robey BORISORT AL “seisiauiaa ENGINE, 
Sin. x 26in., single cylinder, 9ft. fly-w 


aon 40 B.P. COMPOUND aenenenran, ENGINE, by 
Davey Pagman, 9in. and 12in. cylinders by 12in. stroke. 

Tangye “J” type ..ORIZONTAL ENGINE, cylinder 12in. 
X 24in., dise crank. 

Tangye HORIZONTAL ENGINE, Qin. x 18in. 

Two Tangye VERTICAL ENGINES, liljin. x lin. 

Two sets Worthi gton VERTICAL BOILER FEED 
PUMPS, about 2000 galls. each per hour. 

Berryman type VERTICAL FEED WATER HEATER, 
8ft. x Sft., with brass tubes 2in. diameter. 

Webster Patent FEED onan “HEATER, by Simpsons, 
Newark, 9000 Ib. per hour. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


For Sale :-— 


PARSON’S STEAM TURBINE and ALTERNA- 
, 1200 r.p.m,, 200 Ib. to sq. in., alternator 
be. and exciter complete ; 6000 volt maxi- 


reophnes, 50 cycles, 


2012 ¢ 





TOR, 
— — 


350 K Ww. “ALTERNATOR, three 
§50 volts, by B.T H. Co., driven b P. Cross-com- 
d a by Barclay, _ _ cyl, ‘in. a re 


stroke, 
Two. WESTINGHOUSE MC MOTOR GENERAT- 
ETS, 300 H.P. — S-phase, 40-cy 
role S Generators — » D.C., ae wound. 
separate so! eaishe 
MOTOR. DRIV EN AIK COMPRESSORS, by 


Ragrell, anette 32u cub. ft. per minute, with inter- 


MOTOR. DRIVEN FAN, by Waddel Ld., A.C. 
motor, 500 volts, 20,000 cu tt capacity. 
COAL CUTTERS, including .Jeifrey Longwall, 
Shortwall. and Heading Machines, also "piamosa Ma- 
ch.nes, with spare parts.—All in excellent condition. 
PAIR CAPSTAN ENGINES, Cyls. Qin. by 
12in, worm geared 80 to 1, with two ‘drums, each to 
hold 800 yards ljin. rope, to lift 17 tons. 
WORM-GEAKED CAPSTAN, 5$in. dia. cys, 


a 8in. warn <~y regen 3 motion, worm gearea 90 


ot, dru Wicte. 
THREE HE ADGEAR PU LLEYS, 12ft. dia., 
monkey guide, 6ft. 6in. eentres for 1jin rope cL 

pari’ segments for 16ft. to 18ft. pit ; in gootl oder. 
MORT AS agro — 3 under driven, ft. dia. pan, 


R. H. LONGBOTHAM & CO., Ltd., 
MILBURN WAKEFIE! D. os ON-TYNE. 


Boe 
7:4 Wakefield; 867 New 
Tel Add. - “ Engineer. Wake =< 217 ¢ 


Fer Sale :— 


Two Horizontal three-throw MINING PUMPS, “ Fraser 
and Chalwers,” 1000 gallons per minute, 66uft. vertical lift, 
coupled to B'T.H. induction motors, 2/5 H. P., 182 r.p.m., 
500 voits, 50 cyc.es, liquid starters, panels, switches, 

One “Sulzer” Horizontal three-stage MINING PUMP. 
1500 gallons per minute, 660ft. vertical ng coupled direct to 500 
H.P. 8.T.H. motor, 500 volts, 50 periods, running at a speed 
of 1480 r.p.m. Faultless condition and immediate delivery. 

THUS. OXLEY, LTD 
SHILOH WORKS, SHEFFIELD. 
ondon Office : 133 136, High Holborn. 
* Ironical, sheffield.” Telephone: 4630 es a 





felegrams : 








For Sale, “ Belliss” 200 K W.’s, 


530 volts, direct coupled Steam Engine and Dynamo. 
Excellent condition, immediate delivery.—Price and ee 
lars, P495, ** The Engineer” Office. F495 « 








Fors Sale, Blowers—7in., 5in., and 
bearings, fast and | 

pulleys ; for An ean bi SPOseL J. H. KING G and CO. 

Ltd., Engineers, Nailsworth, G.os. 1703 @ 





or Sale, Complete Small Gene- 


fe ATING * TATION, capacity 1100 kilowatts, of efficient 
perfect working order. Plant cunsists of High-pressure 
Wee Per cine Boilers ; High-speed Keciprocatin Belliss Engines, 
directly coup.ed to two-phase 50-period High-pressure Alter- 
nators, switchgear, with generator and circuit panels, pumps, 
heaters, steam pi es, instruments, &c. &c. Can be inspected 
under running conditions. Full particulars on application.— 
Address, 209, ** The Engineer” © G 


a] Y 
Fer Sale, Compressor, Steam 
cyl. 14 air, 12 by 17 stroke, with receiver 26 by 3, 80lbs., 
vertical 43 by 43, Worthington. _A. UNDERW: OOD, 3, — 


street, E.C, 

Fer. Sale, Drainage Pumps, 
Accord oi RE (with Engines), 18in. bore and 2Z7in. 

bore, lifting respectively 25 and 50 tons per minute. V ery cheap. 

—Apply, A. DODMAN and CO., Ltd., Engineers, King’s AP ie nn. 











or Sale, Engineers’ and Builders’ 


SU RPLUS STOCK.—AIl particulars on ——- to 
4 WORKS MANAGER, 10, Artillery-row, Se 
x & 





Beta 7 tan and (0,1 Bathurst Wharf, Bristol. Tele. 

po mo “ Pugsley, Bristo Sle 

For, Sale, Tanck re_ Boiler, 

Tf, 

; Soft PR ith ting, s re-insure at 140 1b. . Brae ; ; 

Som P536 @ 

For Sale, Marine Engines in 
Suit t or coast leted 


progress. ers. Can. be eo! 
under certificate. Also 6in. x 9ft. MARINE “BO. LER, 
under same conditions.—Apply, A. DODMAN and CO., Ltd., 
Engineers, King’s Lyan. 306 ¢ 


or Sale, One Pair Horizontal 


Coupled WINDING ENGINES, cylinders 22in., stroke 
54in.; Corliss steam exhaust valves, ‘fitted with ab ad 
trip ‘gear; steam reverser; Whitmere steam post brakes, 
over speed and over winder; depth indicator; heavy pattern 
bayonet type beds; wicdivg drum lift. by 8ft. shea vy east iron 
sides; drum steel plated and with 6in, ak laggings. 
Condition equal to new and immediate delivery. 

THOS. OXLEY, LTD., 


SHILOH WORKS, SHEFFIELD. 
London Office : High as = gg 
Telegrams : “ lronical,” Sheffield. Tel. : 4630 (@tinse). 

or Sale or Hire, Electric 


EXGINS frome toll Fs STEAM BOILERS, iS, CRANES, 








png bo deli Sa wh Sand SOX UL 
Sent Vetnaeet lation EC. Tel.: City 3038 xs 





Sale, Powerful Hioriadaiad 


or 

Fez, RING, DRILLING a pel ast TAPPING MACHINE 

spindle Sin. a. dihmater — d CO., 40, . ee 
square, 


ee Sale, Powerful 1 0in. High 


EED Desn, Smith and one 6 8&8. LATHE, létt. 
Six wheel cow Saddle Tank LOCO, Liin. ‘eylin- 
Yo Fin. stroke. — for Shen —BRAMLEY ‘ERGE 
NEERING CO., Ltd., Leeds. 
Fer Sale, Powerful 28in. ren 
Self-acting and Sliding LATHE.—RIDDEL and CO., 
40, St. Enoch-square, Glasgow. 277 a 


ror Sale, Single Cylinder, Long 


Stroke CONDENSIS G ENG bgt with cylinder 17in. 
diameter by 32in. stroke. Fly-wheel, diameter by lin. 
face, to -_ x 70 revolutions per mye ae ssenn- 
ion’ gear, mp, jet condenser, wit UunY ven 
lever from end ge oll Two-way Cabaust valve tor 
ee sing, 3 — exhaust 














fevelay de’ H.P.—Write, Box 
Nightingale, Liverpool. 320 ¢ 


ForSale, Superior Belliss Electric 
“ Balancer” GENERATING SET. dt K.W., 250/300 

volts, comprising Belliss engine, coupled to two dynamos, in 

excellent oraer. 

RIDDEL and CO., 3, St. Enoch-square, Glasgow. 293 ¢ 


For Sale, rior 6in. Double 


Caete a. ot = HOIST for nro 
Purposés.—RI och-sequare, G 








GENERATING SETS. 


Two 400 k.w., 500 volt, Belliss-Westinghouse, 
with Surface Condenser complete 
One 600 k.w., 440 volt, 50 period, 3 phase. 
One 400 kw. 350 volt,” 50 period, 3 phase. 
One Be Bo k.w. Willans-Parsons-Siemens, 440 volt, 
hase, with surface condenser 


One 200 i k.w, iw. Pur ‘bo Generator, 400 volt, 50 period, 


Independent Jet Condensing Plant, by Mirrlees- 
Watson, capacity 19,000 Ib. steam per hour. 

Roturbo Electric-driven Pump, 400/500 volt, 25 

period, vee capacity 500 galls. per min., 500ft. head, 


One “ and one 20 H.P. Sep. -ring Motor, 400 volt, 
period, 3-phase, 750 r.p. 
Two 20 DH Fs Bi. polar ond one 40 H.P. Multi- polar 








Crompton, 110 volt, Motors. 
The above is ready for immediate despatch. 
App y 
FRANK GILMAN, 
Lightwoods Hill, 
BIRMINGHAM. 
Telegrams : Gimen Lightwoods, Birmingham. 34a 

Horse Shoe Plant for Sale. 
gy pest for making Horse Shoes, comprising 
small and ing machine’, iercing machines, tools, 
dies, &c.. and a és rol offing mill fo: taking at bars for horse 


shoes an bars of — cachious. 


pve dled on application 


Specifications and full 


ABP by letter, R. ce aes c/o Hay, Fieldings, 43, Old aeree 
bin. to 12in. 


estminster, S. 
Lathes , (New) Zin 
centres, —_ . make, hollow spindle, high sj ; 
quick delivery. Sp several & Lit NG and nd SC 
CUTTING Taree aad SLAIN L HES. 3ft. 6in. centre 





CRANK or SHAFTI @ LATHE on tt cin bed, with three 
tool rests; several BORING BARS with heads; two WALL 
RADIALS, 6ft. 7ft. radius; l4in. stroke SHAPER ; 


DYNAMO and SWITCH: 


and 
10 H.P, Crossley GAS ENGINE; 
—DOWNING, Tool —_. 


BOARD by Mayor and Coulson. 
12, Longbridge-road, Birmingham. 


oe 
ee 


RUSSIAN INFORMATION 
BUREAU 


(8S. SHVETZ, C.E., Russian). 





ADVERTISING, COMMERCIAL, AN]) 


TECHNICAL REPORTS, 
TRANSLATIONS, PRINTING, &c. 


(Correspondence in English, Russian, & Frei}, ) 


REGENT HOUSE, 
KINGSWAY, LONDON, me. 2 


Tel.: REGENT 3039. 


7 
CRAVENS LIMITED, 
RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, naan SHEFFIELD, 
Manufacturers of ; 
very Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLEs, 
BRASS AND IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘"° 


GOYAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.w. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Q4s2 
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Gale or Hire:—Eight Loco. 


TYPE BOILERS, insured pressures 801b. to 1601b. ; 
10 STEAM WINCHES, 6i Tin. cyl, 10in. stroke ; 
16DUPLEX PUMPS; FEED WATER HEATER; AIR 
COMPR R; Three AIR RECEIVERS ; NK- 
SHAFTS; GEARING; PULLEYS; VERTICAL STEAM 
PUMPING ENGINES; DEEP-WELL PUMCS; BORE: 
HOLE PUMPS; W.1. and STEEL TUBES; WELL-BOR 


A. C. POTTER AND CO., 
gineers 
Lant-street, Borough, 8.E. 


Steam Boilers, All types and 


Sizes, Vertical, Loco., 4 fence, Hialdee 
SeaSTHAS BOILER & CRANK roam t Ltd., Grantham 


Se W 


iy ee. 











ns.—For Immedi- 
‘ood ** pear ¥ STEAM WAGONS. 
each.—Address, 228, “ The Sag? 


= ea w.p. 





to the CHIEF OFFICER, Fire Departmen 





For Sale, ‘Theodolites, 
PMQLARKSON'S. 53, folborn, WG. 
ite Gray's Inn-road). 
For Sale, Levels, 


er IngTRUMENTS ~ ng a eat 
RESON'S, 558, High h Holborn, W. 
(opposite Gray’s Inn-road). 


Fer Sale, Time Recorder 


for 150 hands, as new. guaranteed, latest el. t 
offers ?—Box 260, Smith's Agency, Ltd., 100, Fleet-street 39la 


F or Sale, Two Economic Boilers, 


Mft. by 8ft., for 150 steam, by Paxman, and one, 
14 x 9, by Fraser. as UNDERWOOD, 3, Queen-street, ‘oe 


For Sale, Two Good Second- 
HAND I3in. Rf 18in. SADDLE TANK LOCOMOT.VES, 
10ft. wheel base, 6 wheels coupled, 130 Ib. w.p., standard gauge. 
—Address, 227, “‘ The Engineer” 227 « 


F or Sale. ‘two 600 K.W. Brush 

Mather and Platt STEAM ee. steam pressure 
160 Ib., coupled —, generators 
compound —- 














with in te bearing, 
G. 500-560" volts. Price £1250 each ou site, 
purchaser to dismantle and remova+TRAFFORD 
POWLE CO., Ltd., Trafford Park, Manchester. P527 @ 


For Sale, [wo 600 K.W. Mather 


and Platt DYNAMOS, suitable for my coupling to oil 
or gas engines or for use as motors. Twel . 500 to 

550 volts, compound wound, "peed 200 
£1000 each. 
POWER Co., Ltd., Trafford Park, 


For Sale, 20 Tons of Flexible 


WIRE ROPE, jin. to 2in. diameter, various | hs, 
suitable for Crane and general purposes. Equal to new, and 
immediate delivery. 

THOS. OXLEY, LTD., 


SHILOH WORKS, SHEF FIELD. 
London Office: 135-136, High Holborn, 
““Tronical,” Siemeid elephone : 4630 (6 lines) 





e pole C. 





Telegrams : 


Fer Sale, 25 Tons Cast Flat 


FURNACE BARS, 3in. > “e = mt Beg tena: 5 ae 
14 Square Cast BEARERS, 5ft. 4in. | wrongly.— 
Send best offer to the STANDARD Rake, ND baad ar 
CO., Ltd., Watford. 


For Sale, 28ft. x 7ft. mignon 


BOILER ; ; VERTICAL CROSS-TUBE: En, ion 12ft. 








INGTON DUPLEX STEAM PUMPS; 3in., Sin., and Win. 
Belt-driven ret kaa PUMPS.—SPANLEY . 
NEERING CO., Bath 


ee Sale.—32-Ton Hand Travel- 


anne CRANE, 42ft. ax rder type, double chain. 
P. Type “U” CROSSLEY GAS ENGINE. 
pend DAVIES and METCALFE, Ltd., Romiley. 


For Sale, 70 H.P. Horizontal 


COMPOUND CONDENSING ENGINE, with expansion 

valves. Cylinders l6in. and 9in. dia., 24in. stroke Groove 

-wheel 6ft. dia. for 7 . a Condition equal to new. 
akers, Gimson and Co., 

HARRY WALKER “at “SON, Cardigan Boot Factory, 

Kirkstall-road, Leeds. P532 





253 « 








Fe" Sale for Prompt Delivery. 


—Two 6in. x lin. D.C. Self-contained WINDERS, two 
Yin. x Sin. and 12in. x 8in. Steel-framed 


ms, 30in. x 12in. + 
rices on applica 
- at? 


STON EBREAKERS.—Full particulars and 
sion to 217, *‘ The Engineer” Office. 


For Sale, Horizontal Air Com- 


PRESSORS, “Ingersoll” xy other yy belt. and 
steam driven, capacity from 1 with and 





cubie f 





without Air Receivers. RIDDEL and CO. io St. Enoch- 

square. Glasgow. 275 « 
or Sale, Horizontal Beam}; 

NG 


and STRAIGHTENING MACHINE.— 


BEND 
274¢ 


RIDDELL aur 


For Sale, 120 Tons Steel Bars, 


British make, 5-6ft. by 1gin. and 2in. by £14 ton. 
—KING’S, Garston, Livecpecl $c 264 6 6 


or Sale, 300 K.W. Generator, 


by Westinghouse ; a und wound, 500 — D.C, 
> r.p.l., _tnee-bearing machine, with rope pu' ier. 
aA As H. 


delivery. 
GARDAM and CO., Porimived, Stain 


For Sale, c 











AR. cmg® TURBO ALTERNATOR, 1600 r.p.m., hy 04 volt, 
seen 








x G 
For Sale. —The County Borough New Creosoted Sleepers. — 
STEAM FIRE ENGINE, three cylinder, - queen — hy CREOSOTED 


Prompt ye ih “toe lots of sele: 
SLEEPERS, in sizes 9ft. x 10in. x 5in., Oft. x 9in. Sa. 
and 8ft. x Sin. x 4in. State quantity "required.— Adi dress, 
1704, “ The Engineer ” Office. 704 6 





FOR SALE. 

Pair Hauling Engines,  12in. 
dia. cyls. x lin. stroke, 2 drums 4ft. dia., for main and 

tail haulage. 

Pair ditvo, tim dis dir. =. 3 two drums 2ft. dia.; gearing, &c. 

excel 
R. H. LONGUOTHAM AN® CO., nD, 
WAKEFIELD. 


R H. Longbotham and Co., La, 


Bivens 


Good. “RABCOCK and WILCOX 
BOILE a for 200 lbs. working pressure, heating 
— 1827 sq. 't. per boiler, with patent steam super- 


WATS: ON - MIRRLEES CON! ENSER, with 
rator, but without pumps, 30,000 steam os re 
sq. ft. cooling surface. 





TWO Ve 


ESTABLISHED 1861 


HARRISON & CAM 
Chiet Works and Offices: R 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Iron Castings, RAILWAY WAGONS 
(in Steel or Timber). 


M, Ld. 





THE GLASGOW ROLLING STOCK & PLANT WORE. 


HURST, NELSON & CO., LTD. 


Butlders of of RAILWAY CARRIAG " 
BLECTRIC at RAILWAY 


other 
Makers of Wes Asim Raney Ps Piast, Forome, Surra 
SEBLS, way 
Wons, and lrox 
and Chief Works: MOTHERWELL 


Gan, Sake oes Queen Street. 
Londen Offices: 14, Lesden EC. 
See iluatrateA Adrt this week. pace 4) wef OF 


P, & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 


Manufacturers of WAY WAGONS and 
IRON and STEEL FISH-BOL' 


TE 
TERIAL, BRIDGES.’ and 
other PERMANENT 
ROOFING. 


CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 


Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108,, Cannon-street, London, E.C. 


RAILWAY & TRAMWAY SPRINGS 


to British, Colonial, India-office Specifications, &c. 


Wm. GRIFFITH & SONS, Ltd., 


Sheffield. 
Napler Steel and Spring Works, Savile Street, East. 








Nos. 38 and 5S, Yee Westminster, 5.W. 
Tel a am dress—Griffith, Sheffield. 
Telephone No 4680 (3 lines). 503 








FOR SALE. 


ft. 6in. Gauge 4-wheel Coupled 
SADDLE TANK LOCOMOTIVE (Hudswell, rke), 
with outside cyls. 7in. diam. x 12in. stroke. 

3Ton STEAM DERRICK CRANE (Cameron), with 65ft. 
4 timber jib, vertical boiler for 80 lb. steam working pres- 
su 


‘on STEAM GUY CRANE (Balmforths), with 40ft. steel 
lation’: fixed jib, boiler for 75 Ib. steam working pressure. 
Practica new ‘“PRIESTMAN” DOUBLE-CHAIN 
GRAB for ad 3 closed tine with plates inside ; 4ft. 9in. long, 
4ft. Gin. wide, 3ft. deep. 
LADLE and CARRIAGE 
ladle, 5ft. « iam. x 5ft. deep; 
9ft.; wheel-base, 6ft. 6in. 
oft. Qver-tsives PERFORATED GRINDING MILL (Alex- 
ander), with strong C.I. rollers 5ft. diam. x 17in. face ; about 
4in. perforations. 
ATALOGUE of Stock MACHINERY, 2-5000 Lots, free 

on application. Taspection invited. 

O08. W. WARD, LTD., ALBION WORKS 

Tel. : “ Forward, Sheffield.” Spl4101 SHEFFIELD. 


120 B H.P. ak and | Platt 


GAS ENGINE, Fe ped Rie. 


Stevensons, Preston); size of 
-L. carriage ; gauge of wheels 





GAS ENGINE, No. 54,017, B.H.P. NeTiONAL 
AS ENGINE, No. 17,451, X ie F aa “complete with suction 
plant. GALLOW ILER, 28: 7ft., insure at 80Ib. 
—* VERIICAL C TU BE bol LER, 12ft. 9in. b: 
i hotties at 70 1b. pressure, H.P. LOCO. TYP 
BOILE y Robey, reinsure at 901b. pressure. a} 
MA SHALL S SEMI-PORTABLE ENGINE and BOILER 
(Und +e reinsure at 1401b. pressure. 10 H.P. Double- 
cylinder” RTABLE ENGINE, by Tasker, in good order.— 
w. WHEELER. Midsomer Norton, Somerset. 1676 





FOR SALE. 


500 H.P. GAS ENGINE. 


Very fine 500 H.P. GAS ENGINE, by the Caen &. 

vi re, 
ignition, 
Alternator 





1 m., ed to thr: h 
by G. Ch od 50 cycles, B30 volts... 


JOHN FRED. WAKE, DARLINGTON, 


S.B. Gi? IRON 


STEEXK Bars. Plates & Sheets. 


{STRINGER BROTHERS, 


WEST BROMWICH. 


The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Lang ge “ Rip ong eee 








Boilers, T umetive Meller i _ heaters, Shatting 
Hydraulic Work, Boring Rods, &. 


SHELL BASE 
PLATES 


(Rivetted Type) 
SPECIALISTS. 


Trentham Engineering 


Company, Spl 3068 
CORNBROOK, MANCHESTER. 











WESTOOL ELECTRIC DRILLS. 





THE WESTMINSTER TOOL & ELECTRIC C0., 
Suffolk House, Laurence Pountney Hill, 

Cannon Street, LONDON. E.C. 4, Sp] 3064 

Telegraphic Address: Westolelco,C n, London. 








500 K.W. Exhaust 
uy. 


eycle, Ca 
er nF on load —For further particulars, address 
“The Engineer” Office, “i 88 ¢ 





Q0,, 40, St. Enoch-square Glasgow. 
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APRIL. 


America Joins the Allies. 


In the many months of tedious waiting 
for America to declare herself at one with the Allies 
it was not uncommon to hear people say that the 
help of the United States was not wanted, and that 
if they did not care to lend a hand we would see the 
business through without them. But when at last 
President Wilson’s patience was exhausted and he 
picked up, on the sixth of the month, the gage that 
Germany had so often thrown at his feet no arriéres 
penssées clouded the rejoicing of the British people. 
They welcomed America not only because her adherence 
to the cause completed the chain of Anglo-Saxon 
English-speaking peoples who are fighting for liberty, 
but because they knew that the grapes were not indeed 
sour, and that the United States could offer help of a 
very practical and material kind. Most of all, 
perhaps, they thought of her vast workshops, her 
increasing shipyards, her enormous wealth, her fine 
navy, and the inventiveness of her people. Little 
thought was given,and has since been given, to the 
possibility of an American army fighting on European 
soil, and attention has been directed, and we think 
rightly, on the means ready to America’s hands, 
through which she can add to the material of war 
rather than to man power. We all look to her with 
confidence not only to increase her output of munitions 
and food of every kind, but to arrange,a more difficult 
matter, for their safe transport to Europe and to 
other scenes of our activities. In this we lean on no 
broken reed. America is already straining every 
effort to organise still further her workshops, she is 
laying down new ships in large numbers, and she 
is putting into condition for the service of the Allies 
such German vessels as she has deemed it proper 
to seize. She is accustomed to move rapidly, and 
now that she has at length been set in motion we 
believe with full confidence that she will give us of 
her best and give it quickly. On no side does one 
hear now anything but expressions of satisfaction 
that she has broken her flag beside that of her English 
cousin and of those who are allied with him. 


A Further War Eonus for Railwaymen. 


In September last the bonus of the railway- 
men was increased from 5s to 10s. for men, and from 
2s, 6d. to 5s. for youths. Advances of about similar 
amounts were subsequently made to the railway 
shopmen by the Committee on Production. Recently 
there has been a request for an increase of a further 
10s. per week, with a corresponding advance in piece- 
work rates, and during the week ending April 14th 
there were meetings between representatives of 
the Railway Executive Committee and delegates 
from the National Union of Railwaymen, the 
Associated Society of Locomotive Engineers and 
Firemen, and the Railway Shops. Organisation Com- 
mittee of Craft Unions. These conferences, inci- 
dentally, were of interest for two reasons in particular. 
It was the first time that there had been a meeting 
between representatives of the companies and of 
the last-named trades union, whilst the companies’ 
representatives came from the Railway Executive 
Committee as representing the Government, and not, 
as in former such meetings, as a committee of the 
general managers. The result of the present con- 
ferences is that all men get an additional 5s. per week, 
all youths an additional 2s. 6d., all girls and women 
over eighteen receive 2s. 6d., and those under eighteen 
get Is. 3d. A further and new concession is that all 
employees—men and women—who work on Sundays, 
after working on each of the preceding six days, get 
one-sixth of the additional amount granted. Hitherto 
no addition has been made to the bonus whenever 
a man has worked over a full week. It is estimated 
that the present concession will cost £7,000,000 a 
year. In any consideration of the question of the 
justice of the concession it must be remembered that 
railwaymen are not, speaking generally, highly paid. 
They do not make the money that munition workers 
do, and they cannot change their occupation. 


Supply of Agricultural Machinery. 


THE need, in view of enemy submarine 
activities, of making the nation as far as possible 
of foreign sources of food supply, has 
considerable development of the agri- 
hinery trade. The Board of Agriculture, 
ural Machinery Department of the 
Ministry of Munitions, and the Technical Committee 
of the Royal Agricultural Society, have all been work- 
ing to ensure the production in the necessary quantities 
of the right type of machinery both for the present 
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and the 1918 season, by which time there should, 
if the arrangements now in contemplation are 
realised, be a vast increase in the area under culti- 
vation. It is fortunate under the circumstances that 
Great Britain possesses an old established and well 
organised agricultural machinery industry, and that 
the leading motor manufacturing firms are interesting 
themselves in the production of the newer types of 
farm tractors and motor ploughs. The plans’ of 
the authorities are designed not only to facilitate 
production in home factories and to organise the 
import trade in farm implements, but to arrange 
deliveries to meet the conflicting claims of various 
districts on a system based on national interests. 
It is satisfactory to learn that the steps taken have 
resulted in far larger supplies of machinery being 
available than would otherwise have been the case, 
and that arrangements which are being matured 
will ensure a considerable increase in output in the 
near future. The difficult problem of arranging for 
the necessary supplies of materials and labour is 
being grappled with, and the tests which have been 
recently carried out with the newer types of machines 
have indicated the exact lines which design should 
follow. Questions relating to horse-power, weight, 
wheel design, and the need that the normal fuel for the 
new motor-driven tractors and ploughs must be 
paraffin, have received careful consideration. Atten- 
tion is now being given to means whereby the output 
of machines of the desired type can be produced 
in large numbers, and a scheme is being worked out 
by some of the leading motor manufacturing firms 
with the object of delivering within a limited period 
several thousands of farm tractors. 


The New York Connecting Line. 


THE only direct rail communication between 
Boston and the New England States and Philadelphia, 
Baltimore, Washington, and the South has been 
by the Poughkeepsie bridge over the Hudson and 
the Central New England Railway; the alternative 
has been by rail to Port Morris, in the borough of 
Bronx, in Manhattan, and thence by a train ferry 
along the East river, and across New York Bay to 
Jersey City, where the Pennsylvania system was 
joined. When the Pennsylvania entered its new 
terminal in New York City by the twin tunnels under 
the Hudson, and the Long Island Railway came into 
the same station by means of tunnels under the East 
River, the practicability of a new route to and from 
the New England States was made more possible. 
This led to the scheme for the New York connecting 
line, described in THE ENGINEER of November 26th, 
1915, owned jointly by the Pennsylvania and New 
York, New Haven, and Hartford railway companies. 
Of several remarkable features on this work the most 
prominent is the Hell Gate Bridge, which has the 
longest and heaviest steel arch yet built, the span 
measuring 1017ft. from pier to pier, and the distance 
from centre to centre of the end bearings being 
995ft. The arch, which has a rise of 220ft., with 
the summit some 300ft. above mean high water, 
is composed of 23 panels, each 43ft. 6in. wide. It 
is supported by two flanking masonry towers, 240ft. 
high. The depth of the truss at the ends is 140ft., 
and in the centre 40ft. There is also a four-span 
inverted bowstring girder bridge over Little Hell 
Gate, and a bascule lift bridge over the Bronx Kill, 
besides long lengths of steel plate girder viaduct 
carried on concrete piers, some of the latter being 
as much as 135ft. high. The railway, which is four- 
tracked throughout, has been recently completed, 
and was opened for public traffic, including the 
through expresses, on April Ist. 


The Training of Engineers. 


In his admirable presidential address before 
the Institution of Mechanical Engineers, on the 20th 
of the month, Mr. Michael Longridge laid stress on 
the need of reform of some parts of the system on 
which the education of engineers—using the word 
in its widest meaning—is based. Many will concur 
in his statement that the provision for the technical 
education of the student destined for the higher 
ranks of the industry is fairly satisfactory, and will 
also share the belief that for the mechanic class of 
engineers the existing educational facilities are 
quite inadequate. The account which appeared 
in our news columns on April 20th of the steps being 
taken to establish at Dudley a technical college for 
the training of engineeering mechanics is a welcome 
indication that some employers are not unmindful 
of the need, if we are to take our share of the oppor- 
tunities which will be given by after-the-war trading, 
of seeking to produce a higher type of artisan than 
in the. past. The object of the Dudley School is 
to enable the boy who is already employed in the 








shops to supplement his purely practical training 
by receiving instruction in applied mechanics, 
geometry, and mechanical drawing, as well as in 
some of the ordinary subjects taught in continuation 
schools. A feature of the scheme is that the attend- 
ance of the boy ‘at day classes is not to impair his 
wage-earning capacity, and between the ages of 
sixteen and eighteen he will, under the arrangement 
made between the Amalgamated Society of Engi- 
neers and the local employers supporting the school 
scheme, be a regular attendant at the day courses. 
When he reaches eighteen years of age he will be 
required to continue his studies in time outside 
ordinary working hours, which appears to be a 
reasonable limitation of the employer’s contribution 
to his education. The scale of wages of the student- 
worker is fixed for the pericd between the ages of 
sixteen and twenty-one. If it is seen that young 
mechanics are taking advantage of the new educa- 
tional facilities in the Dudley district to fit them- 
selves for a higher position in the shops than they- 
could otherwise occupy, the same system will probably 
be put in force elsewhere. 


Electric Supply and Wayleaves. 


THE question of wayleaves is closely 
associated with the development of the business 
of electric supply on national lines, which is one of 
the great topics of the time. In a paper which has 
been read before the Institution of Electrical Engi- 
neers during the month, Mr. C. Vernier dealt with 
the subject in all its varied aspects, and put the 
case for the reform of the laws relating to wayleaves 
for electric transmission system with grea. force. 
He pointed out that the United Kingdom and 
Germany are the only two large European States 
which, having reached a high degree of industrial 
development, have not yet adopted compulsory 
powers for expropriation for electric mains on private 
property. In Great Britain the -only statutory 
powers at all analogous to the right of expropriation 
are the powers for the purchase of land under the 
costly and cumbrous procedure of the Land Clauses 
Act. Land purchase is not, of course, the question 
at issue, and at a moment when the whole business 
of electric supply is in the melting-pot, it is felt that 
the law relating to wayleaves should be amended 
to bring it in line with that of most other nations. 
As to the economies in capital cost of a 20,000-volt 
transmission which could be effected by the installa- 
tion of an overhead system across open country, 
as against the existing underground cable method, 
Mr. Vernier estimates it at 50 per cent., and even 
the use of cross-country routes for underground 
cables, instead of laying them along public roads, 
is estimated to show a saving of 30 per cent. At 
higher voltages the saving would be greater. At 
present only between 1000 and 2000 miles of over- 
head electric mains have been erected in Great 
Britain, owing to the difficult conditions obtaining 
here. . 


Co-operation in the Machine Tool Trade. 


THE announcement that ten of the leading 
machine tool manufacturers, including Birmingham, 
Manchester, Yorkshire, and Scottish firms, have 
decided to join forces both on the manufacturing 
and selling sides, is a welcome sign of the new spirit 
which the lessons of the war have aroused in British 
engineers. The new body, which has been named 
the Associated British Machine Tool Makers, has 
not drawn up its scheme in any slavish imitation 
of the German method. The founders have sought 
rather to eliminate the internal competition between 
its own members in catering for home and foreign 
trade without grafting on to its constitution the 
objectionable features of a trust. While each of 
the firms included in the Association will in future 
concentrate on the design and manufacture of 
particular types of machine tool, for which their 
experience and plant is best fitted, there will be no 
loss of identity or of the individual incentive which 
makes for progress. To effect the arrangement 
it has been necessary for some of the firms concerned 
to relinquish certain branches of manufacture in 
which they were formerly engaged, but it can scarcely 
be doubted that the policy adopted is destined to 
pave the way for improved technical efficiency, and 
a reduction of manufacturing costs without any 
sacrifice to the fetish of standardisation, such as 
would stifle progress. The selling organisation, 
which has been entrusted to a specially formed 
limited company, provided with ample funds, should 
prove a most valuable adjunct of the manufacturing 
side. It is intended to pay immediate attention 
to foreign markets, and the Association will issue a 
joint catalogue of the manufactures of the various 
firms in the languages of the countries in which it 
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is sought to do business. It is good news that the 
usual type of selling agent is to be replaced by a 
representative, who must show that he has the 
necessary technical staff at his disposal, and who will 
not act as agent for any foreign machine tools of the 
types manufactured by members of the Association. 
It is also intended that in its corporate capacity 
the Associated British Machine Tool Makers shall 
undertake agencies for machine tools of allied origin 
of types not made by any of its own members. The 
activities of the Association will moreover be directed 
to fostering the manufacture by British firms of 
machine tools, of which milling machines are a 
notable example, for the supply of which reliance 
has hitherto been placed on foreign sources of supply. 
The whole plan of campaign appears to have been 
carefully thought out, and there will be a general 
wish to see the aims of the founders of the new 
Association realised. 


Aeronautical Activity. 


From the aeronautical point of view the 
past month has been epoch-making in the intensity 
of the aerial activity on the Western Front. How 
intense has been this activity may be judged from 
the figures reported in the British communiqués. 
We find that altogether during the thirty days of 
April 147 British aeroplanes were reported as missing. 
On the German side 109 were reported by Sir Douglas 
Haig to have been brought down, while 161 were 
driven down damaged, the majority of which were 
probably wrecked. In addition, 16 hostile balloons 
were destroyed by the British in the same period. 
The French were hardly less active in the air, so 
that altogether we feel safe in saying that on the 
Western Front during the month something like 500 
enemy aeroplanes were destroyed or driven down. 
Elsewhere the aeronautical activity during the month 
was of a very varied nature. On the night of the 
5th a hostile aeroplane dropped eight bombs over 
certain Kentish coast towns without doing damage. 
On the night of the 7th-8th British seaplanes bombed 
the Mole at Zeebrugge and ammunition dumps at 
Ghent and Bruges. On the 14th, as a reprisal for 
the sinking of British hospital ships, a large 
squadron of British and French aeroplanes bom- 
barded the town of Freiburg, in Baden. Good results 
were obtained, although some of our machines 
failed to return. On the 24th it was announced 
by the Admiralty that a British airship had left 
an East Coast air station on the morning of the 21st 
for patrol work, and had not returned. She appears 
to have been brought down in flames in the Straits 
of Dover by hostile aircraft. According to the 
enemy her crew consisted of eight men. On the 
23rd three British seaplanes attacked five enemy 
destroyers five miles off the Belgian coast. Sixteen 
bombs were dropped by each of the seaplanes. 
One of the destroyers was seen to receive a direct 
hit, to take a list, and to remain stationary. It is 
considered probable that this vessel sank, particularly 
as later on only four destroyers were observed return- 
ing to Zeebrugge Harbour. 


Events at Sea. 


In addition to the enemy’s intensified 
efforts with his submarines, the past month has 
witnessed a considerable degree of naval activity 
and incident. On the 3rd a British minesweeper 
of an old type struck a mine and sank, with the loss 
of twenty-four of her crew. During the night of the 
7th-8th certain operations were carried out off 
Zeebrugge, as a result of which two enemy destroyers 
were torpedoed. One of these was seen to sink. 
The other was very severely damaged, but her exact 
fate is uncertain. The British sustained no casualties. 
On the 10th a British patrol vessel struck a mine 
and sank in the Channel. Sixteen of her company 
were reported missing. During the night of the 
20th-21st five or six German destroyers attempted 
to carry out a raid on Dover. They succeeded in 
firing a number of rounds into a ploughed field a 
few miles from the town, but otherwise they did 
no damage. Thereafter the enemy was engaged 
by two vessels of the Dover patrol—the destroyer 
leaders Swift and Broke. There followed a fight 
described officially as a very fine example on the 
part of the British of destroyer work. Ramming, 
torpedoing, gunfire, cutlasses, fixed bayonets, and 
revolvers all came into play, for the Broke, locked 
with an enemy vessel, was boarded, and had to repel 
the invaders in the old-fashioned way. In the 
end two of the German destroyers, the G42 and 
the G85, were sunk, while a third may possibly 
have ‘suffered the same fate. In addition, 118 
Germans were rescued and made prisoners. The 
British vessels suffered little serious damage, while 
their casualties were slight in comparison with the 


results obtained. On. the night of the 26th—27th 
several enemy destroyers fired a large number of 
rounds against Ramsgate. Most of the projectiles 
fell in open ground, but twenty-three buildings 
were damaged and two people were killed and 
three injured. Following upon the torpedoing 
in mid-Channel of the hospital ship Glouces- 
ter Castle on the night of March 30th-3lst, 
the British hospital ship Salta was mined in the 
Channel during very bad weather on the 10th? of 
April. She had no wounded on board, but five 
medical officers, nine nursing sisters, and thirty-eight 
members of the Royal Army Medical Corps lost their 
lives when she sank. On the evening of the 17th 
the British vessels Donegal and Lanfranc, carrying 
wounded from France, were torpedoed without warn- 
ing The Donegal was carrying slightly wounded British 
soldiers. Of these, 29 men were lost, besides 12 of 
the crew. The Lanfranc had on board 234 wounded 
British and 167 wounded Germans. Of the British 
wounded 13 perished, and of the German 15. Six 
of the crew and staff of the vessel also lost their lives. 


Foreign Languages. 


Ir was announced during the month that the 
Institution of Civil Engineers had decided to make a 
very important modification of its examinations. 
Hitherto it has generally disregarded the commercial 
aspects of engineering, but it has recently shown an 
interest in them that is as surprising as it is welcome, 
and the latest decision is but one more step forward 
in the right direction. Over and over again it has 
been insisted by speakers and writers that a know- 
ledge of one or two foreign languages is ani essential 
part of the equipment of engineers who seek to 
develop our foreign trade. The hall of the Institution 
itself has often listened to that assertion, but the 
Council remained unmoved by it. Its members no 
doubt knew as fully as anybody the value of foreign 
tongues, but they failed to recognise that responsi- 
bility rested on them for seeing that languages were 
adequately learnt. They are not to be blamed for 
that attitude, and the praise that is due to them 
because they have departed from it is the greater. 
The Council has decided that, after the beginning of 
the new year, every candidate for election to associate- 
ship will be required to show by examination a 
suitable knowledge of French, German, Hindustani, 
Russian or Spanish, unless he has previously quali- 
fied in such subject in a preliminary examination 
recognised by the Institution. The tests will be of a 
purely practical kind. The candidate will be required 
to translate from a newspaper and from a commercial 
letter, and will have to show sufficient mastery of the 
language to write a passage in it. Neither should 
give much trouble to anyone with a little aptitude 
for languages. The literary style of newspapers and 
commercial correspondence is rarely of a puzzling 
kind, and it is generally not difficult to arrive at the 
meaning from a sentence here and there. The con- 
struction of a foreign passage is more difficult, but 
we may take it that the Council will not insist that 
faults shall be only those, as Macaulay said, of a 
careless native rather than of an ignorant foreigner. 


The Watford New Electric Train Service. 


On June 15th, 1912, the London and North- 
Western Railway Company opened two additional 
lines of rails, for the construction of which powers 
were obtained in 1907, between Willesden and 
Harrow, and on February 10th, 1913, the further 
length between Harrow and Watford was brought 
into service. On January 3lst, 1915, the London 
Electric Railways Company opened its “‘ Bakerloo ” 
extension from Paddington to Queen’s Park—a 
station on the London and North-Western line 
between Euston and Willesden. On May 10th of 
the same year the London and North-Western 
opened two additional lines of rails between Queen’s 
Park and Willesden, which joined on to the Willesden- 
Watford new lines. This allowed the “ Bakerloo ”’ 
electric trains to run into Willesden, but as the 
additional lines north of Willesden were not equipped 
for electric traction, the ‘‘ Bakerloo”’ trains were 
not able to proceed further. The provision of 
the necessary conductor rails, power-house, sub- 
stations, cables, &c., by the London and North- 
Western Company was, however, proceeded with as 
fast as the conditions allowed, with the object of 
establishing as soon as might be an electric service 
toandfrom Watford. There still remained, how- 
ever, a difficulty about rolling stock, which could 
not be obtained; but when the rest of the work 
was finished it was surmounted by the London 
Electric Railways finding the vehicles, and the 
new service was brought into use on the 16th of 
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LUBRICATION OF STEAM TURBINES. 
By T. C. THOMSEN, B.Sc. 
No. V.* 
ACQUIRED IMPURITIES. 


Durine the passage of the oil through the entire 
circulation system it picks up more or less water, 
air, iron oxides, and other impurities, and when passing 
through the main bearings the oil gets intimately 
churned together with these foreign matters; the 
result is that, owing to the high temperature and 
the great surface speed of the revolving shaft, the oil 
gradually breaks down. 

When ordinary oils, not specially manufactured for 
turbine use, are employed they may not have a life 
of more than a few months, whereas high quality 
turbine oil may last under normal conditions 10,000 
working hours or more, and 3000 working hours 
under very unfavourable conditions ; also, the margin 
of safety will be considerably greater when using the 
best possible oils. Whereas all oils, even the best, 
are affected in time, unsuitable oils will sooner show 
the signs of breaking down, which are (1) darkening 
in colour; (2) increased gravity; (3) increased 
viscosity ; (4) increased acidity ; and (5) the throwing 
down of various kinds of deposits. 

The first three effects cannot be said to be detri- 
mental except that they are the “signs of warning ” 
that the oil is breaking down ; the increased viscosity 
is not a sign of increased lubricating power, rather 
the contrary. As regards the acidity, the acid 
produced in the oil is the result of oxidation, and is a 
petroleum acid which must not be confused with 
sulphuric acid, which is sometimes found in mineral 
oils that have been treated with this acid during their 
manufacture. The acidity is usually given in terms 
of SO, (sulphuric anhydride); the normal alkali 
used is of such strength that when 25 cubic centimetres 
are required to neutralise the petroleum acids in 
100 grammes of oil, the result is expressed as 1.0 per 
cent. in terms of SOs, which equals 7.05 per cent. in 
terms of oleic acid. The petroleum acids do not 
attack the metals ordinarily used in the construc- 
tion of the circulation system, but they do slowly 
dissolve zinc or alloys consisting largely of that metal. 

Increased acidity can always be taken as a guide 
to judge how far the oil has suffered, and when it 
gets in the neighbourhood of .3 per cent. in terms of 
SOs, steps should be taken to prevent this limit being 
exceeded, either by renewing part of the oil, or 
all of it, as the circumstances may seem to justify. 
When the acidity of an oil is below .03 per cent. 
it is generally considered by chemists to be “ free 
from acid ;”” good turbine oils often contain less than 
-008 per cent. of acidity, when new. 

Deposits may form even where the best oils are in 
use, although always in very much smaller quantities 
than where unsuitable oils are employed. 

Naturally, it is the constant aim and endeavour 
of the oil manufacturer to produce oils which possess 
as great a resistance as possible against the oxidising 
and emulsifying effect of the impurities, &c. 

The principal causes of deposit, apart from the 
quality of the oil, are: (1) water; (2) solid impuri- 
ties; (3) air; (4) electric action; (5) adding new oil. 

(1) Water.—Water has an emulsifying effect on the 
oil, particularly if it contains impurities, whether in 
solution or suspension. Where considerable quantities 
of water leak into the system and emulsification 
takes place, the oil becomes yellow or brownish- 
yellow in colour, and if a sample is taken out and 
heated it will separate into clean oil at the top, more 
or less milky water at the bottom, and a spongy 
sludge separating the oil and the water. If the oil 
and the water are removed, the spongy emulsion, 
which varies in colour from grey to brown, will be 
found to consist of numerous exceedingly thin films 
of oxidised matter surrounding small drops of water ; 
in fact, the sludge consists of about 99 per cent. water, 
by weight, and 1 per cent. of exceedingly thin films. 
On analysis these films have been found to be com- 
posed of a chemical combination between petroleum 
acids produced by decomposition of the oil, and rust 
(iron oxides) which is found throughout the system. 

The nature of the sludge in the oil produced by the 
water is most objectionable, as it tends to clog the 
oil strainers, oil inlets to the bearings, and oil inlet to 
the governor ; furthermore, the oil pressure may be re- 
duced, due to the oil pump not delivering the requisite 
quantity of oil, because of the partial choking of the 
pump strainers. The chief source of water getting 
into the oil is usually the gland packings ; water may 
also leak into the oil in the oil cooler or in the bearings 
(when water-cooled). On sea-going ships a leakage 
of cooling water into the oil can be detected at once 
by taste, the cooling water being salt. If one 
could always be sure of the steam passing the glands 
producing an absolute soft water of condensation 
free from boiler salts, it would be an easy matter by 
analysis to determine whether the water leaking into 
the oil was from the glands or from the cooler, 
or partly from one, partly from the other source. 
But when the boilers prime, such analysis becomes 
almost useless, for obvious reasons. Determining 
the degree of hardness of the water drawn away from 
the oil in the system is quite misleading, as the acidity 
of the water—washed out of the oil—upsets the 
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titration test. Evaporating the water to dryness 
and ignoring the percentage of metallic salts—iron, 
copper, &c.—which the water has dissolved from the 
oil pipes and comparing the grains of salts remaining, 
with the result when evaporating a similar volume 
of cooling water is about the only reasonably accurate 
chemical method of forming an idea as to where the 
leakage occurs 

Mechanically, it is often possible, sometimes even 
quite easy to locate the leakage. 

Where leakage of water into the oil system cannot 
very well be avoided a “ water leg” consisting of at 
least 4ft. of vertical pipe—2}in. to 4in. in diameter— 
fitted into one of the oil tanks may do great service, 
as it will catch the fine drops or particles of water 
circulating with the oil, and once a particle is caught 
in the “leg” it cannot again rise and mix with the 
oil ; it goes to the bottom of the leg, which should be 
drained twice every 24 hours. Strict instructions 
should be given that the drain cocks in the oil tank 
or tanks should be opened twice every 24 hours, and 
every time the turbine is about to start up after a rest ; 
the drains should be kept open until clean oil appears. 
Turbine oils are affected by water if it contains boiler 
salts in solution, more than by clean water, and certain 
boiler compounds have a strong emusifying effect, 
but the greatest effect seems to be produced by iron 
salts in solution. The water cannot help dissolving 
some of the iron during its rapid flow through the 
oil pipes, hence the desirability of using copper oil 
pipes in preference to iron pipes; copper is little 
attacked by water, and a copper solution has only a 
slight emusifying effect on the oil as compared with 
the effect of an iron solution. 

(2) Solid Impurities.—The disintegrating effect on 
the oil caused by finely suspended solid impurities, 
such as fine rust, moulders’ sand, &c., is very marked. 
The oil darkens considerably in colour, the acidity 
increases rapidly ; the oil assumes a “‘ burnt ’’ odour, 
a slimy dark coloured deposit develops and lodges, 
particularly in the oil cooler. If, furthermore, there 
is a leakage, however slight, of water into the oil 
system, the oil may get badly emulsified, much more 
than would be the case with water alone, as the oil 
is in a weakened condition due to the oxidising effect 
of the solid impurities. This will explain why, when 
starting up a new turbine for the first time, emulsifi- 
cation of the oil may occur even if the oil is of good 
quality. 

Where the inside of the oil tank is painted, 
emulsification and breakdown of the oil usually 
occurs, as there hardly exist any paints that are 
* oil-proof ’’ under the exacting conditions prevailing 
in turbine practice. The advisability of changing 
the initial charge of oil will, in view of what is said 
above, now be fully understood, the effect being that 
the entire system gets thoroughly cleaned, and that 
the fresh charge of oil will have very much better 
conditions to work under. 

(3) Air.—The circulating oil always contains more 
or less air, and when the temperature is above normal, 
say more than 140 deg. Fah., this air has a tendency 
to oxidise the oil, a tendency that increases rapidly 
with increasing temperatures. This effect will be 
better realised when considering that the oil film 
in the bearings is very thin and that the air is present 
in exceedingly fine bubbles, which are intimately 
mixed with the oil. The result is that the oil darkens 
in colour, increases in acidity, and in extreme cases 
a black, carbonaceous deposit develops, which is 
extremely dangerous, as it may choke the oil inlets 
to the bearings and cause sluggish working of the 
governor gear, or may even cause it to stick, put- 
ting the governor out of action. Another effect of 
air in the oil shows itself only when an abnormal 
amount is present ; the effect is known as “‘ fuming.” 
Fumes issue from the main bearings and oil tank, 
notwithstanding that the bearing temperatures are 
quite normal; the fumes may be drawn into the 
generator windings and cause disastrous results, 
The cause of the “ fumes ”’ is that the fine air bubbles. 
with which the oil is heavily charged, burst in the 
bearing cavities and in the oil tank, producing a 
very fine spray of oil that oozes out in the form of 
a mist—-the oil “‘ fumes.” The oil will be found 
creeping all over the outside of the bearings and 
turbine bed-plate, forming a very thin film, and the 
loss of oil may be quite considerable, several gallons 
per 24 hours. The remedy is to prevent, as far as 
possible, the oil from getting churned together with 
the air. Perhaps the churning takes place between 
oil throwers and baffle plates inside the bearings, or 
the oil gets violently disturbed in the sight-feed 
arrangements in the return pipes, or where the return 
branch pipes join the main return pipe, &c. If the 
spray is formed inside the bearings these should be 
ventilated, a large pipe connection being taken from 
the air space in the bearing cavities to the oil return 
tank ; the ‘‘ fumes ”’ will then go through these pipes 
instead of oozing out of the bearing ends ; sometimes 
enlarging the oil return pipes will get over the trouble. 
The main return oil tank should always have a vent 
pipe, at least lin. in diameter, to prevent accumula- 
tion of oil “fumes” in this tank and in the return 
oil pipes. Frothing may also occur temporarily when 
a considerable percentage of the oil in circulation is 
renewed at one time, say, 50 per cent. New oil 
should always be added in small quantities at tho 
time. 

(4) Electric Action.—If in the case of the electric 
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generator there is a slight leakage of electric current | 


from the generator—direct-current generator—or if | 
the magnetic field is out of balance—alternating- | 
current generator—and produces induced currents | 
in the turbine shaft, the result is that an electric | 
current passes through the shaft down through one of | 
the main bearings, through the bed-plate, and up | 
through another main bearing back into the shaft. | 
The effect on the oil is that it quickly darkens in | 
colour, increases in acidity, and throws down a | 
deposit which coats all parts of the turbine with | 
which it comes in contact, lodging particularly in the | 
oil cooler. The deposit is of a fairly hard, brittle | 
nature, and of dark chocolate colour ; it is exceedingly | 
difficult to remove, and therefore very objectionable. | 
The remedy is completely to insulate electrically one | 
of the main bearings from the turbine bed-plate, | 
including the connections between the oil pipes and 

that particular bearing. This insulation will prevent 

the formation of an electrical current, and conse- 

quently the formation of deposits will cease. On rare 

occasions local galvanic currents may cause corrosion | 
of the oil tubes in the oil cooler, or of the turbine | 
shaft and bearings, and even in the governor, causing | 
the oil-operated piston to stick, or may eat away the | 
sharp edges of the pilot valve. 

(5) Adding New Oil.--Where practically no water 
enters the circulation system, and where practically | 
no waste or leakage of oil occurs, so that the amount 
of new oil added to the system per week is only very 
small, the oil in time becomes very dark in colour, and 
the acidity increases considerably. In such cases 


| Downs, and Thompson, Limited, of Hull. 


THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 


No. X.* 
THE ARRANGEMENT OF OIL MILLS. 


HavinG described in the two preceding articles 
the construction and working of typical modern oil 


| presses, it is desirable that we should now briefly 


deal with the general arrangement of vil mills and 
with some of the machines and appliances which, 
in addition to the rolls, kettles, moulding machines, 


and so on already described, are commonly to be found 
| installed therein. 


ANGLO-AMERICAN OIL MILL. 


In Fig. 47 we give a cross-sectional elevation of a 
typical oil mill arrangement as carried out by Rose, 
The plant 
snown can treat per hour 15 to 18 cwt. of linseed 
or similar small seed ‘requiring only one pressing. 
At A is shown a set of 5-high crushing rolls of standard 
design. The individual rolls are 3ft. 6in. long, 
and have an average diameter of about l6in. The 


| general design is similar to that of the examples 


illustrated and described in a _ previous article. 
From these rolls the crushed seed is conveyed by a 
small chain bucket elevator B into the meal-heating 
kettle C. The kettle follows the usual design, and 
is 5ft. in internal diameter by 2ft. 2in. deep. It is 
lagged with hair felt’ and is provided with a steam 
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Fig. 47—CROSS SECTION OF A MILL WITH ANGLO-AMERICAN PRESSES—ROSE, DOWNS AND THOMPSON 


it has been found that when adding new oil a dark 
deposit is thrown down throughout the system, owing 
to the action of the old oil on the new, and this is 
more particularly the case with heavy oils rather than 
with light oils. 

Speaking generally, deposits are always inclined 
to accumulate in the most dangerous places, such 
as the oil pipes leading from the main oil pipe 
into the main bearings. A partial choking of 
the oil inlet would reduce the oil feed, the bear- 
ing would heat up quickly, and if not observed 
in time the bearing surfaces would with all certainty 
be destroyed, which might have very serious conse- 
quences, owing to the high speed at which all turbines 
operate, and particularly so on account of the time 
it takes—half an hour or more—for the turbine to 
come to rest from full speed. If deposits get into 
the oil pipe feeding the governor gear, the governor 
may fail to act, and consequently the turbine would 
gradually slow down or increase in speed much above 
the normal speed. The. parts inside the governor 
gear in contact with the oil are very sensitive—with 
small clearances—and the oil must be absolutely 
clean and good in order to make the parts work 
smoothly. 








A STRIKING result of the microscopic study of steel, says 
Iron Age, is the conclusion that the electrical conductivity 
of a substance is primarily dependent upon the shape and 
distribution of the fundamental grains or particles com- 











prising the substance, and even upon the presence or 
absence of thin films of secondary material enveloping 
these ultimate grains. 


reducing valve and a steam trap for the exit of 
condensed water. The moulding machine D receives 
the hot meal from the kettle in the manner we have 
already described, and reduces each charge of meal 
from an unconsolidated layer 3in. thick to a rough 
formed cake l}in. thick. The four presses E are 
of the standard Anglo-American design and_ size. 
Each is capable of making at a charge 16 cakes, 
measuring about 28in. by 12in. and weighing 10 
to 11 Ib. each. The press rams are 16in. in diameter 
and work under a pressure of 2 tons per square inch. 
The presses stand in a steel tank sunk into the floor. 
The expressed oil is caught in this tank and is drawn 
thence by an oil pump and forced into storage 
vessels. ‘These vessels have a capacity of 50 tons, 
and are provided with oil taps and with additional 
taps whence may be drawn any mucilage which 
may settle out from the oil on standing. s 
The cakes taken from the press are stripped of 
their bagging, and one by one are placed on the table 
of a power-driven paring machine F. With these 
machines we will deal presently. Their function is 
to pare off the extra oily edges of the cakes so as to 
trim the cakes to a more or less uniform size, and 
further, to recover the oily edge portions for additional 
treatment. The parings are passed into an edge 
runner G where they are reduced again to the form 
of meal. This meal is then returned by means of 
the elevator H to the kettle C, where it is mixed with 
a fresh charge. The edge stones are of Derbyshire 
grit 4ft. in diameter by-12in. thick. Besides reducing 
the parings to the form of meal, they are also used . 





* No, IX. appeared April 20th, 
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to treat likewise any broken or damaged cakes 
arising from the working of the presses. 

Hydraulic pressure is supplied to the presses by 
a set of horizontal belt-driven pumps J. No accumu- 
lators are used. The base of these pumps forms a 
cistern, whence the pumps draw their supply of 
pressure fluid—oil usually—and to which the exhaust 
from the presses is delivered. In working oil presses 
there are two distinct. periods. 
the meal and press bagging are closing up. 


creasing quantity, and the movement of the ram is 
considerable. 
left standing under pressure. 


; 
| 
| 


| 
| 


During the first | 
The | 
resistance experienced by the press ram is an in- | 


During the second period the meal is | to be pressed twice, is shown in Fig. 48. 
The resistance on | received at A is passed through a set of rolls B and 


and to the moulding machine. 
absence of a low-pressure accumulator, has to be of 
the steam-operated type. The whole plant illus- 
trated occupies a room measuring 34ft. by 28ft. 
by 18ft. high, and engages per shift the attention 
of three men, not counting the boiler and engine 
attendant. 
CAGE AND ANGLO-AMERICAN PRESSES IN 
COMBINATION. 


The ground plan of a mill—also by Rose, Downs, 


and Thompson—for treating seeds which require 
The seed 
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Fig. 48—PLAN OF MILL WITH CAGE AND ANGLO-AMERICAN 


the ram is now constant, and its movement is practi- 
cally zero. It is distinctly economical to use a 
low pressure on the ram during the first period, 
followed by a higher pressure during the second. 
In addition, it is found desirable to use a low pressure 
during the earlier period, because if a high pressure 
is used the chances of the meal spreading are increased 
and the press bagging is likely to be quickly damaged. 
These considerations are also of importance at the 
moment when the change over from low to high 
pressure is being made. The change should not be 
made suddenly; the pressure, rather, should grow 


gradually to its maximum value. This is secured 
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PRESSES—ROSE, DOWNS AND THOMPSON] 


is conveyed by an elevator C to a kettle D. If the 
first pressing is to be carried out cold no steam is 
admitted to the jackets of this kettle. The meal, 
hot or cold, is distributed from it into two cage 
presses E E beneath it. The round cakes left after 
the first pressing are broken up in a cake breaker F, 
and are taken by an elevator G to a disintegrator H, 
where the pieces are reduced to meal again. An 
elevator J then conducts the meal to a second kettle K 
and a moulding machine L. The second pressing is 
conducted in a set of four Anglo-American presses M. 
The paring machine is shown at N and the hydraulic 
pumps at P. 
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Fig. 49—HIGH AND LOW-PRESSURE OIL PRESS PUMP—CRAIG 


usually by employing regulating valves of a suitable 
type. The pumps in the installation illustrated 
in Fig. 47 have two low-pressure barrels 3in. in 
diameter and two high-pressure barrels 1}in. in dia- 
meter. 

The whole plant is driven by a single-cylinder 
horizontal engine of 45 indicated horse-power running 
at 100 revolutions per minute. The steam supply 
is obtained from a Lancashire boiler 20ft. long by 
6ft. diameter. Thisismore than large enough to meet 
the demands of the engine. It has, of course, in 
addition to supply steam for the heating kettle 


The oil mill arrangements represented in Figs. 47 
and 48 may be regarded either as complete in them- 
selves or as units of. larger mills. 


CAGE PRESS OIL MILL. 


On the opposite page we reproduce the general 
arrangement drawing of an oil mill equipped with cage 
presses, all the machinery for which was supplied by 
A. F. Craig and Co., Limited, of Paisley. The mill as 
heres hown was specially designed for treating copra, 
but by suitably varying the preparatory crushing 
portion of the plant it can be used for treating any 


‘ | 
The latter, in the 


kind of seed or nut. Its designed capacity is 10 cwt. 
of copra per hour if one pressing only is given to the 
material, and 8} to 9 cwt. if it has to be pressed 
twice. The cage presses, two in number, are fed 
with hot meal from an overhead kettle, the arrange- 
ment being in general on the lines of the pair of 
presses by Messrs. Craig, illustrated in Fig. 45 of 
our preceding article. Each cage is 19in. in internal 
diameter by 100in. long. The rams are 18}in. in 
diameter and work under a pressure of 2 tons per 
square inch. 

The material is first passed through a set of 
reducing rolls 18in. wide. From these it is raised by 
an elevator and dropped into the hopper of a set of 
shredding and crushing rolls, 36in. wide, of the type 
illustrated in Fig. 4 of our third article. A second 
elevator then lifts the material to the meal kettle at 
the top of the presses. ‘The expressed oil collects in 
a receiving tank and is thence forced by an oil pump, 

















Fig. 50—OIL PRESS PUMP—CRAIG 


with a ram 3in. in diameter by 3in. stroke, into a 
storage vessel. The whole plant is driven by a 
50 brake horse-power, single-cylinder, horizontal 
engine supplied with steam at 100 lb. pressure by an 
18ft. Cornish boiler. The labour required to operate 
the plant consists of two men for the presses and @ 
man or @ boy to attend to the reducing and crushing 
rolls. A second shift, similar to the above, is required 
for night working, as the plant is, as usual, run 
continuously. In addition to these, two men are 
required to look after the oil, the cakes, and the storage 
of the copra. These men, however, work only during 
the day shift. 


HYDRAULIC PUMPING EQUIPMENT. 

As in the case of the mill arrangements illustrated 
in Figs. 47 and 48, the presses represented on page 397 
are operated directly by pumps without accumulators. 
Each press has its own pump, so that it may be 
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Fig. 51—OIL MILL ACCUMULATORS—ROSE, DOWNS AND 
THOMPSON 


worked entirely independently of the other. In 
Figs. 49 and 50 we give the reproductions of a 
drawing and a photograph, which will enable the 
construction of the pumps to be understood. They 
are of & horizontal, belt-driven type, and are mounted 
on top of a cast iron suction tank for the hydraulic 
fluid. An additional suction tank, it will be noticed 
from the general arrangement drawing, is also provided 
for each pump. Each pump has four rams, all of 
3in. stroke. The rams are reciprocated by a crank 
shaft running at about sixty revolutions per minute 
and working within blocks, which can slide vertically 
in crossheads, to which the rams, suitably guided, are 
attached. On one side of the crosshead the rams 
are 2}hin. in diameter, and generate the low pressure 
required during the early stages of the pressing, as 
above explained. The two high-pressure rams on 





the other side of the crosshead are lin. in diameter, 
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All four rams draw from the pump cistern through 
separate pipes extending downwards from the valve 
box. Their action is united during the earlier stage 
of the pressing, but when a pressure of 700 Lb. is 
reached in the press cylinder, the low-pressure rams 
are automatically shut down, while the high-pressure 
rams continue the work until the final pressure of 
2 tons is reached. ‘This effect is obtained by means 
of a weighted lever mounted on top of the valve box 


ACCUMULATORS. 

The method of working hydraulic oil presses without 
accumulators, exemplified in the above mill arrange- 
ments, entails the use of a separate pump for each 
press if the presses are to be capable of being operated 
independently. Naturally, therefore, this method is 
best suited to the case of oil mills having but few 
presses. In such cases, little, if anything, is to be 
gained by adopting accumulators ; indeed, these may 

















Fig. 52—ACCUMULATORS IN AN OIL MILL—MANLOVE, ALLIOTT 


and connected by a rod and lever to a rod passing up 
each low-pressure suction pipe. The latter rod acts 
upon the low-pressure suction valves in such a way, 
that when it rises it throws these valves out of action 
and causes the delivery from the low-pressure rams 
to pass back again into the cistern. The rise of the 
weighted lever when 700 Ib. pressure is reached, is 
brought about by a plunger acting beneath it close to 


its fulerum. A second weighted lever on the high 





—————— 











Fig. 53—ACCUMULATOR PUMP—MANLOVE, ALLIOTT 


pressure side of the valve box constitutes the working 
element of a safety valve, which prevents the pressure 
generated from rising above 2 tons per square inch. 
The pumps are provided with fast and loose belt 
pulleys, but during a spell of working they can be 
allowed to run continuously, their delivery when not 
actually required at the presses being returned at the 
press control valves back into the auxiliary suction 
tanks. 


well be but an added complication, and entail the 
provision of more floor space and head room than is 
strictly economical. When, however, the number of 
presses in the mill exceeds a certain figure, a point is 
reached at which both first cost and floor space will 
be economised by providing accumulators -worked 
by one or two pumps--rather than separate pumps 
for each press. Practice implies that this point is 
in general regarded as having been reached, when 
there are eight or more presses in the mill. 
When accumulators are installed, it 
tind one arranged for a high-pressure supply working 
in conjunction with one or more for a low-pressure 
supply. An additional advantage of using accumu- 
lators in large mills lies in the fact that the low- 
pressure supply can be utilised for working the 
meal-moulding machines, if the presses are of the 
Anglo-American type, the hydraulic cake-trimming 
machines referred to later on in this article, and any 
hydraulic lifts with which the mill may be equipped. 
It is frequently stated that a still further advantage 
attending the use of accumulators is to be found in 
their “ safety-valve action,’ for in general it 
impossible to admit to the press cylinder and _ its 
connections a pressure greater than that for which 
the accumulator is deliberately loaded. The implied 
danger, however, need be no greater with a properly 
arranged system of independent pumps than it ts 
with accumulators, 


is usual to 


Is 


‘The accumulators used in oil mills are in no essential 
respect. different from those used for other purposes. 
The low-pressure accumulator—see Fig. 51—-may be 
loaded with cast iron weights, but usually it is loaded 
similarly to the high-pressure accumulator shown 
also in Fig. 51, namely by means of a mild steel 
plated case filled with slag, sand, or other material. 
The cylinder is of cast iron, formed externally with 
two ribs, on which the weight case is guided. The 
weights are hung from a east iron crosshead fixed to 
the top of the ram. Sometimes matters are reversed, 
the ram being fixed to the floor and the cylinder, 
with the weight case attached to it, sliding on the 
ram. 

The low-pressure accumulators are commonly 
designed for a pressure of 500 Ib. to 600 Ib. per 
square inch. Their rams may have a diameter of 
from 8in. to 15in., and a stroke of from 8ft. to 12ft. 
The high-pressure accumulators give a working 
pressure of 2 or 3 tons per square inch, according 
as the presses are of the Anglo-American or of the 
cage type. Their rams vary in diameter from 2}in. 
to 5in., and in stroke from 5ft. to 12ft. In Fig. 52 
we give a view: of three accumulators by Manlove, 
Alliott and Co., Limited, as erected in an oil mill. 
Here there are two low-pressure accumulators, each 
with a stroke of 10ft., and one high-pressure accu- 
mulator with a stroke of 5ft. 


ACCUMULATOR PUMPS. 
The pumps employed in connection with the 
accumulators in an oil mill are usually of a vertical 
reciprocating belt-driven type. An example by 
Manlove, Alliott and Co., Limited, is illustrated in 
Fig. 53. ‘The cast iron base is in the form of a tank 
into which the hydraulic fluid from the press exhausts 
and from which the pump draws its supply. A bridge 
is cast across the top of the tank,and on this are 
fixed the side frames carrying the driving shaft. 
The side frames are fixed to the tank by means of 
bolts, which extend right from the caps of the driving 
shaft) bearings to the underside of the bridge. ‘The 
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Fig. 54—RELIEF VALVE DETAILS--MANLOVE, ALLIOTT 


driving shaft carries an excentric at each end. ‘The 
excentric rods are of cast steel and each reciprocates 
a crosshead to which two rams are attached. The 
rams work within forged steel blocks fitted into the 
The suction valves and the delivery 
valves are fitted with renewable seats of nickel 
steel. The delivery valves are, as shown in the 
engraving, arranged in two steel blocks so that access 
may readily had to them. The chief point of 
importance to pay attention to in the design of 
such @ pump as this is the accessibility of those 
parts liable to wear or get out of order. Oil mills 
usually are run both night and day, so that any 


top of the tank. 


be 
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Fig. 55—CAKE PARING MACHINE—ROBERT MIDDLETON 


repairs required to the machinery have to be effected 
in the short meal time stoppages. 
ACCUMULATOR RELIEF VALVES. 

As usual, means have to be provided whereby 
the pumping up of the accumulators is stopped 
when their rams reach a certain height. Elsewhere 
this is frequently effected by automatic means 
which stop the pumps. In oil mills, however, it is 
customary to keep the pumps running continuously 
and, when required, to deflect their delivery back 
through a relief valve into the supply tank. An 
automatically worked relief valve arrangement by 





Messrs. Manlove, Alliott is illustrated in Fig. 54, 
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When the weight case of the accumulator reaches 
its prescribed height, a bar on its crosshead, shown 
at A in Fig. .52, strikes the end of the lever B, Fig. 54, 
and pushes it upwards. The opposite end of this 
lever is connected by a chain, &¢., in the manner 
shown to the weighted lever of the relief valve. 
‘This lever is therefore moved up. It is held up by 
the action of the cam lever C which, moving out under 
the influence of a spring plunger, engages the pin 
shown on the side of the lever B. When the accumu- 


| inoseding cakes are trimmed the pile rises into the 
| hollow top of the machine until, with each fresh cake 
| fed to the knife, a trimmed cake is ready to be removed 
| from the top of the pile. The ram is conveniently 
| worked from the low-pressure accumulator, but if 
| there is no such source of hydraulic supply the machine 
|can be designed to utilise steam pressure. Similar 
| machines Tare made for paring Anglo-American 
| cakes. In these, of course, the action is one of 
pure shearing, the cakes being forced up against 

















Fig. 56—-HYDRAULIC CAKE PARING 


52, 


lator falls again the bar A, Fig. strikes the now 
projecting cam lever C, moves it in, and allows the 
weight of the lever D to pull down the lever B and 
so resets the arrangement. When the lever D is 
raised the delivery from the pump is deflected from 


the accumulators back to the supply tank. 


resumed. The actual raising of the weighted lever 
is not effected by the chain and red but by a plunger 
beneath it. A by-pass supply of low-pressure fluid 
is admitted beneath this plunger by a piston valve E 
operated when the lever B is raised. During the 
resetting of the arrangement this piston valve acts 
as a dashpot and prevents the relief valve from being 
dropped violently on to its seating. 
CAKE-TRIMMING MACHINES. 
Cake-trimming machines, as will have been gathered 
from what has already been said, form quite important 
items in the economy of oil mills. They are made 
in a variety of forms. A simple arrangement for 
paring the edges of straight sided cakes, made by 
Robert. Middleton and Co., is shown in Fig. 55. 


This machine is attended by two youths and can ; 


pare two cakes at a time. It comprises two knives 
moved by power along the edges of a slot at the 
centre of its table. The oily parings fall into the 
slot, where’ they are caught in a trough and are 
broken up and moved forward to the spout by a 
series of steel conveyor knives mounted on a power- 
driven shaft within the trough. A similar type of 
machine is made by Rose, Downs and Thompson, 
Limited, except that all the driving gear is carried 
on two standards bolted to the table top, the idea 
being that in this way the working parts cannot 
become clogged with oily cake parings. A machine 
of this type is indicated in the mill arrangement, 
Fig. 47. 

Various designs of automatic cake-paring machines 
are now coming into use. In a typical example 
the cakes, one by one from a pile, are moved forward 
against two knives set at the desired distance apart. 
Their movement is then continued at right angles 
to the first traverse,so that the two remaining edges 
of the cakes may be passed between a second pair 
of knives. Such a machine can readily deal with 
thirteen cakes per minute. 

There is sometimes a little difficulty in getting 
a clean cut edge with the above machines. Further, 
their operation calls for a certain amount of skill and 
judgment, and the cutting knives have to be carefully 
looked after. These considerations have led to the 
introduction of hydraulic paring machines. An 
example of this class, made by Manlove, Alliott and 


Co., Limited, for paring the round cakes obtained | 
In this | 


from cage presses is illustrated in Fig. 56. 
machine the cakes, one at a time, are pushed against 
stops on the table underneath a power-driven revolv- 
ing knife having saw-like teeth. When it is thus in 
position pressure is admitted to a hydraulic cylinder 
beneath the table. 
against the revolving knife, which trims the cake 
by a combined shearing and cutting action. The 
cake, after being trimmed, remains within the circular 
knife being held there by automatic catches. 


When | 
the lever falls again the delivery to the accumulators is | 


The ram head forces the cake | 


As | 


MACHINE—-MANLOVE, ALLIOTT 


four fixed knives arranged at the edges of a quadri- 
lateral opening in the machine head. 





THE TRAINING OF DISABLED SAILORS AND 
SOLDIERS FOR ELECTRICAL SUB-STATION 
WORK. 

Srnce June, 1916, an important experiment has been in 
progress, which was first conceived in February, 1916, by 
the Institution of Electrical Engineers, which approached 
and obtained the sympathetic help of the Education 
Committee of the London County Council. It was held 
that a preliminary period of technical training under 
capable instructors in an institution having up-to-date 
electrical laboratory equipment might enable men of 
various grades of education to qualify as sub-station 

| attendants in a much shorter period than otherwise 

would have been needed, and might give them an enhanced 

value during the period of station training. The experi- 
ment was projected to test the possibility of such pre- 
liminary training. 

The Northampton Polytechnic Institute was selected 
as a suitable training centre in London, and the experi- 
ment was entrusted to the Electrical Engineering Depart- 
ment of that Institute. The training, which is intensive, 
lasts only three weeks, a new course being held each 
month, and the number of students in each course being 
limited to 20. The seventh course of the series ended in 
March, 1917, and the eighth is now in progress. Statistics 
of these courses are as follows :— 





Number of Applications for Admission from June, 1916, 
to March 30th, 1917. 
Course Course Course Course Course Course 
¥ 2. 3. 4. 5. 6. 
99 


Course 
de 


99 24 


22 21 23 30 


22 
Number Actually Commencing the Course. 
20 18 23 19 18 


Number Approved for Employment. 


15 14 16 20 18 13 18 
Number Actually Placed. 
13 12 15 20 18 13 17 


Number of Applications from Employers. 
16 42 Over 50 Over 40 Over 45 Over 35 Over 35 


Totals for Seven Courses. 


Number of applications for admission .. 164 

3 actually commencing the course 130 

we approved for employment 114 
pr eee 108* 

‘+s of applications from employers, over 205 


* A few of those approved for eet obtained work privately ; 
one or two had to return to hospital. 

The disablements which have been found not to dis- 
qualify for all posts of the kind at which the training aims 
are total disablement of one arm or one leg, or @ partial 

| disablement of one limb. Disabled men suffering from 
shell shock, however, cannot be accepted. 

Up to the present time the whole of the men who have 
taken sufficient advantage of the training to secure the 
| recommendation of the joint committee under which the 
training is being managed have been placed out, and 
there are still many vacancies to fill, but increasing diffi- 
culty is being found in placing men with serious arm dis- 
|ablements. It is suggested that, in certain cases, such 
men might still be utilised for this work by simple modifica- 
tions of parts of the switchgear, and the patriotism of 
station engineers throughout the country is appealed to 
to consider carefully the possibility of employing men 
who have lost partially or wholly the use of one arm. 





Particulars of the course of training and the men available 
may be had from the Principal of the Northampton 
Polytechnic Institute, Clerkenwell, London, E.C. 1. 








THE NATIONAL SHORTAGE OF IRON ORE 
SUPPLIES. 

Proressor W. G. Frarnsipes, Sorby Professor of 
Geology in the Sheffield University, gave the first of two 
Howard Lectures at the Royal Society of Arts, on Monday, 
on the subject named above. The first lecture was 
confined to a discussion of the available home supplies 
of iron ore and the second, which will be delivered next 
Monday, will be devoted to the overseas ironfields which 
supply the British market. 

From 1904 to 1914 Germany, said Prof. Fearnsides, 
increased her steel production from about 9 million tons per 
annum to 19 million tons ; France from two to five millions ; 
and Belgium to a similar extent, but although the British 
output had gone up, it had not done so proportionately. 
The figures in pig iron showed a little of the history of 
these movements. Germany had increased her output 
of pig iron from ten million tons in 1904 to nineteen 
million tons in 1913, and the other countries had raised 
theirs to a considerable extent, but Great Britain had 
only increased hers from 84 million tons in 1904 to a little 
over ten million tons in 1913. 

Dealing specifically with the position in Great Britain 
the lecturer gave figures illustrating the fact that in the 
early eighties the home production of iron ore was very 
considerably greater than it is at present. The import 
of iron ore has been steadily rising. Taking the ore 
producing counties seriatim, it was pointed out that York 
shire had stood first for fifty years. The field is continuous 
under the whole of the northern part of Cleveland, the 
thickness varying from 17ft. down to 7ft. and even less. 
Professor Louis, who measured up the available ore for 
the purpose of the International Congress estimate, came 
to the conclusion that there are 3000 million tons of 
similar ore equally accessible in Cleveland, so that in that 
part of the country there need be no fear of a shortage. 
The chief difficulty is that of getting the necessary labour 
to mine the ore. In 1915 the output was five million tons 
against six million tons in 1913. This, said Professor 
Fearnsides, was one of the districts to which we should 
have to look chiefly for an increase in our ore supply and, 
moreover, ore was mined very cheaply there, viz., at 5s. 4d. 
per ton in 1915. Only a small quantity of ore was mined 
from the coal measures in Yorkshire now, only 23,000 tons 
having been produced in 1914. 

In Northamptonshire there were also possibilities of 
an increased supply, although, despite the fact that the ore 
of that county was put into the truck more cheaply, it 
was not finally so cheap as the Cleveland ore on account 
of the distance from the coal mines. There were, indeed, 
considerable quantities of Northampton ironstone which 
in pre-war days it had not paid to work. Lincolnshire 
also was away from the coalfields, but in the Frodingham 
district there had been great extensions in the iron ore 
industry in recent years. This ore contained a quantity 
of lime, and consequently was self-fluxing, and in this 
area there were hopes of considerable extension. In 
some parts the ore was almost equivalent to the Cleveland 
ore. From Cumberland we obtained the finest supply 
of hematite ore in the world, but, unfortunately, our 
forefathers needed these ores, and the development 
had proceeded to such an extent that it did not seem 
likely we could expect very much more from them. 
He believed the Romans actually used this ore, and the 
supply attained its maximum just at the time when the 
process of steel making made it certain that iron from the 
coal measures had got to be replaced. The maximum 
production of hematite ore was in the early eighties, 
the amount produced then being considerably greater 
than in recent years. We had now reached the time 
when the supplies were nearly exhausted, and it would 
only be by a@ progressive development in front of the 
actual needs that a uniform production could be obtained. 
The output was less than 14 million tons in 1913, and in 
1915 it was only 1,300,000 tons, and it did not seem likely 
that the output would ever reach two million tons again. 
Leicestershire supplies were drawn from a continuation 
of the Lincolnshire beds, and there were possibilities 
of merease; similarly, Lancashire must be considered 
as an extension of Cumberland. Until means were found 
for dealing with the ore bodies underneath the Irish Sea, 
Lancashire could not seriously increase its production. 

Stafford ores and those obtained from the Scottish 
counties were very similar. A great deal of these ores 
was taken from the coal measures. The ores were clay 
ironstones, of which it was estimated there were 33,500,000 
tons in various parts of the country, and these must be 
regarded as a national asset. Unfortunately it cost 
10s. per ton to bring these ores to bank, and as they had 
to compete, except for a very limited market for puddled 
iron, with ore from other parts of the country produced 
much more cheaply, they had not much chance. He 
rather suspected also that there was some other dis- 
advantage with these ores; but, at any rate, there was an 
enormous quantity available now at a price. In 1883 
the quantity of these clay ironstone ores obtained was 
over five million tons, but it was now down to less than 
two millions. There must be some impoftant reason 
for that, and it did not appear that we would count 
these coal measure ironstones as an important reserve. 

In Oxfordshire the conditions seemed to be similar 
to those in Leicestershire, and there was no real reason 
why the field should not have developed as rapidly. 
The Glamorgan ores were comparable to the hematite 
ores of Cumberland and the Cleveland ores. The year 
of maximum production was 1903, but the output was 
now extending. There was no reason geologically why 
there should not be a large extension of the Antrim ores, 
but labour difficulties and railway facilities had been the 
drawbacks. Wiltshire might seem a curious place to 
find iron ore, and if the area were not so far from the 
coalfields it would be a fine proposition to carry that ore 
to the blast-furnaces. It was cheaply obtained and rather 
low in phosphorus, and a similar materiai near the coal- 
fields would be valuable. 

Although adjoining Cumberland, the Durham ores 
were of quite a different type, being the by-product of 
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the lead mines. The ore sometimes carried as much as 
12 per cent. of manganese, and the output had increased 
since the war. In Gloucestershire ore was accessible 
almost on the surface, and being near the South Wales 
coalfield the Forest of Dean supplies would not 
remain long unexhausted, and we could not look upon this 
district as a national reserve. There was a plentiful 
supply of iron ore in Shropshire, and Kent was interesting 
use the supply of ore there was due to the coal mines, 
and it was possible that although the coal supplies had 
not been quite so successful as had been hoped,a good 
deal might be done with iron ore. It had been estimated 
that there were thirty thousand million tons of iron ore in 
this country not at the moment economically available. 
From Saltburn to Oxford there was an almost continuous 
bed of ore, and wherever there were railways this had been 
worked. This supply lay under a small bed of rock 
to a large extent, and must be counted a great reserve. 
Summarising the position, Professor Fearnsides said 
that althongh there was a real shortage of the hematite 
ores or, in fact, of any ore low in phosphorous or which 
had no phosphorous at all, there was plenty of low grade 
ore which carried either a little or a good deal of phosphor- 
ous. The tremendous increase in the German production 
of steel had come about because the Germans had learned 
to make advantageous use of low grade ores of which 
we had abundance, and when we had learned to make 
use of our materials, and the metallurgists had learned or 
had shown everybody that they had learned—for he 
believed some of them knew how to make steel as good 
from the phosphoric material as in normal practice was 
made from hematite—then we could truly say there was 
no national shortage of iron ore. 








APPRENTICES. 


THE following recommendations have been drawn up 
by the Apprenticeship and Skilled Employment Associa- 
tion, of Denison House, Vauxhall Bridge-road, which has 
had long experience in the apprenticing of boys and girls 
to employers in skilled trades. In framing them, due 
regard has been paid to the necessity of adjusting the old 
and rigid apprenticeship system to the new social and 
industrial conditions. It will be observed that the 
recommendations are in line with those advanced in other 
quarters. 

Length of Term—A maximum period of five years. 
A seven years’ apprenticeship, though upheld by many 
trade unions, is needlessly long, having regard to the 
present standard of education now reached by candidates 
for apprenticeships, and the later age of attendance at 
school, and it, undoubtedly, operates as a deterrent in 
many cases. 

Age at Commencement.—Fifteen or sixteen, where it is 
possible for the boy to remain on at school. For those 
leaving the elementary schools at fourteen years of age, it 
is best that they should enter the works where they are to 
be apprenticed immediately on leaving school. 

The Period of Trial before the indentures are signed 
should be at least one month in length ; a longer period is 
sometimes desirable. This period should be included in 
the term of apprenticeship. During this time the boy 
should be put on work which he will do when apprenticed, 
in order that his ability and liking for it may be tested. 
A wage should be paid during this period not greater than 
the wage during the first year of apprenticeship. 

Wages must vary according to trade and locality, but 
should not compare so unfavourably with the wages paid 
to boys in unskilled trades as to deter poor parents from 
apprenticing their sons on purely financial grounds. Much 
talent which would have been of the greatest use to the 
nation has been lost through apprenticeship wages being 
so low that lads from poor homes, but with marked 
industrial gifts, have been unable to enter skilled trades. 

Premiums should not be required ; they have the same 
dffect in keeping out poor boys as have low wages. If 
charged, the wages should be proportionately high. 

A Bonus payable at intervals for good time-keeping, 
behaviour, and work is an incentive to the apprentice to 
do his best. 

General and Technical Education at continuation classes 
should be arranged for and insisted on, especially in the 
case of apprentices who are bound at fourteen. Where 
possible this should be during working hours, in order 
that the apprentice may come fresh to the classes and get 
the utmost profit from them. Where this is not possible, 
some relaxation of hours should be allowed, either on the 
afternoon of the day on which the class is to be held, or 
on the following morning. During the first two years of 
the apprenticeship, the classes attended should be on 
subjects of general rather than technical education. 

The Indentures must contain an undertaking by the 
employer to teach the trade, and by the apprentice to 
learn it, and must be signed by the parent, boy, and 
employer, in the presence of a witness. Clauses should 
be included relating to all the above points and to the 
hours of work, overtime, holidays, and payment during 
sickness. If an outside and impartial agency is interested 
in the apprentice, it is an advantage that this agency 
should appoint a member to sign the indentures as a fourth 
party, and that the power of arbitration, and in the last 
resort cancellation should be given him. This avoids 
recourse to a Court of Law in the event of any dispute 
between the employer and the apprentice. An indenture 
must be stamped with a revenue stamp. A specimen 
form of indenture can be sent if desired, price 14d. post 
free. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


HUMAN EFFICIENCY. 


Sim,—My attention has been called to the Editorial of your 
issue of December Ist, 1916, headed ‘‘ Human Efficiency.” 

We would quite agree with you if our methods made, or were 
for the purpose of making ‘‘ workers themselves into automatics, 
with every motion, every thought controlled by mental cams 
which are adjusted in an office by the help of a card index and 
a slide rule.” Fortunately, your hypothesis is wrong. On 
the contrary, our work is wholly a problem of education. 
Our purpose is to show how work can be done more quickly, 





with less fatigue and with more interest in the work. This 
is accomplished by analysing activity into its elements and 
educating a worker so that he can discriminate between 
necessary and unnecessary, effective and wasteful motions. 
There is no effort to enforce certain perfect cycles of motions 
upon workers, although there is every desire and intention to 
teach workers so that they can take advantage of a knowledge 
that will help them in handling old and new problems with the 
least effort, the least fatigue, and the greatest productivity and 
earning ability. 

Does ‘‘ your repugnance arise”’ when you see the super- 
trained dancer dance, the expert juggler handle his clubs with 
surprising ease, or the artilleryman perform his measured 
motions ? Can it be possible that you prefer to see the untrained 
dancer ? Would you prefer to watch an unskilled man at 
jugglery ? Would “ your repugnance arise” less at the raw 
recruit using his “‘ individuality” at the same time that he 
mixes things generally and achieves a smaller output of shots 
per minute ? Yousay “‘ output then is bought too dearly.” Do 


you not distinguish the difference between knowing how to use 
and hence achieving larze 
ops ve gy 


motions that cause least fatigue 
outputs with little fatigue, from 1g outp y 
mere strength and ignorance ? Do you not know that monotony 
is more often caused by being obliged to do repeatedly that at 
which we are not specially skilled, than by doing the one thing 
repeatedly at which we are superskilled ? What could bo more 
monotonous than continuous golf for a duffer, and what is more 
interesting to one who is expert? Is it ‘‘ buying output too 
dearly ” to play the best one knows at golf ? Can you not see 
that there is an underlying science in the mechanic’s motions 
that is as interesting as that of golf, if one has had the chance 
to learn it ? Would you consciously deprive the working-man 
of the knowledge that he could use to his financial advantage, 
of the motions of least waste of his trade, and of the diminution 
of fatigue that comes of being relieved of the necessity of making 
repetitive unimportant decisions ? 

eeping an apprentice from the knowledge of the least 
wasteful motions of his trade, and insisting upon his learning 
his trade by the methods known in pedagogy as “ monkey 
imitation ’’ means that he must learn his trade twice, so far as 
the motions are concerned, and then have the call of habit of the 
wrong motions that he first learned all the rest of his life. Would 
you knowingly stand in the way of an apprentice learning his 
trade in the shortest possible time ? That is what you are 
doing. Our practice is the result of decisions that are based 
upon measurement. We are not guessing, we are not fumbling 
in the dark. Our theories and our thirty-one years of measured 
practice check each other perfectly. 

Are you not pitting your judgment against our ed 
results without a full knowledge of what we are doing ? While 
we welcome criticism, we do not feel that your remarks 
adequately represent the progress of your own countrymen as 
typified by Professor Stanley Kent, of the University of Bristol, 
England, and Professor Henry J. Spooner, of the Polytechnic 
School of Engineering, London, England, and Mr. James F. 
Butterworth, of London. These gentlemen have all become 
well acquainted with our methods and results, and have assisted 
us with criticism that is both intelligent and constructive. 

Because of the great service that Tae Encrveer has performed 
in the past in certain matters of engineering, many of its readers 
will be misguided by your editorials, and believe that you know 
about our work and will accept your findings. This is to be 
greatly regretted. While your editorial is seriously unjust to 
us, it is a far more serious affair for your readers, and a still 
more serious affair for the workers of the English-speaking 
world. 

You are using your powerful influence to belittle, to ridicule, 
and to obstruct progress in learning for all who plan as well as 
perform, preventing them from becoming individually efficient. 
There are many kinds of work that will always be classed as 
‘“* dradgery.”’ There is no excuse for “‘ unintelligent drudgery.” 

Frank B. GIBRETH. 


ht: 








Providence, U.S.A., April 5th. 

[We publish this letter, late as it is in the day, with much 
pleasure. We ought possibly to mention that Mr. Gilbreth 
takes the opportunity to enclose a circular on “ simplified 
spelling ” with it—Ep. Te E.] 


SALARIES IN THE MINISTRY OF SHIPPING. 


Srr,—I extract the following from last night’s Star :—‘‘ Sir 
L. Chiozza Money states that the question of accelerating the 
construction of new ships is engaging the attention of the 
Ministry of Shipping. ... They are not satisfied with the 
position that obtains, and every part of the question is being 
again explored. ... The staff numbers 830... . salary 
of £300 a year is exceeded only in the case of a few men possessing 
technical qualifications. Excluding salaries of loaned officers, 
the total salaries bill of the Ministry is £85,000 a year.” 

As the Ministry in question deals with other matters beside 
new construction, and as this latter runs into several millions, 
we should probably find that the salaries of those engaged in 
it in the Ministry are less than one-half per cent. of the cost of 
the ships. This may appear very satisfactory to those Members 
of Parliament and that section of the public which looks with 
consternation on our growing national expenditure, but the 
professional man will see at once from the figures that something 
is wrong. You cannot run a highly technical department on 
the cheap, and methinks the Shipping Controller doth protest 
too much. Either his department is unnecessary, and £85,000 
of the nation’s money is being wasted, or else it is not efficiently 
staffed by an adequate number of properly qualified and 
adequately paid men. Think of it, ‘‘ A few men with technical 
qualifications with salaries over £300 a year!’’ Six pounds a 
week, which is easily being earned at the present time by numbers 
of trade unionists—I don’t say that the trades unionists are 
not worth it. 

The Controller is a business man, and one would like to ask 
him if he knows any leader of our great industries who boasts 
of the low salaries of his technical staff. Of course, there is 
the Advisory Committee, but the gentlemen who compose it 
have each a heavy responsibility in connection with their own 
businesses, and cannot be expected to deal with all the details 
or to put in more than occasional attendances at the Ministry. 

One hears a good deal of men with no technical knowledge 
being pitchforked into technical departments, and one feels 
that there must be something in it. To such men, of course, 
£300 a year is a good salary, and probably much more than 
they are worth. One trusts it is not the case in the Ministry 
of Shipping, but something is wrong when of a total staff of 
830 there are ‘“‘a few men with technical knowledge with 
salaries over £300 a year.” The country, as the Prime Minister 
has said, wants ships first, ships second, and ships third, but 
we shall not get them by employing an army of clerks and 
typists and ready-made experts. 

One is glad to read that the question of output is being over- 
hauled, and one trusts that the Controller’s next report will 
contain no feeble justification of his department on the score 
of low salaries, but that he will be able to say that good progress 
has been made by the employment of sufficient numbers of 
properly qualified men at an adequate r ation. 

April 26th. OMEGA. 





THE METRIC SYSTEM. 


Sm,—I make use of your kind suggestion for people with 
practical experience of both British and metrical, to come 
forward and state what their opinion is of the respective merits 
are. To state my own experience :—(1) For electrical and 
chemical work the metrical system is the easiest, and I doubt if 
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8 t , ever makes his analysis in anything 
but the metrical system. (2) For mechanical drawing work 
the metrical system gives a somewhat clearer drawing, all 
fractions being avoided. I doubt, however, if, for the actual 
drawing, the metrical system offers any advantage in speed. 
As a curiosity, I shall mention that though all our mechanical 
drawing in my student days in Copenhagen Technical High 
School was done in the metrical system, screws, bolts and nuts 
were always given in the British system, The architectural 
course was also done in the Danish inch and foot system. 

Personally, I found that a couple of months sufficed to 
familiarise me thoroughly with the British system, an experience 
I have had patna by all my Danish poked who came 
to work in this country. I venture to say that, beyond the fact 
of being a decimal system, the metrical system has no particular 
advantage over the British system. : 5 

The clamouring for a revoluti 'y age in this country is 
somewhat exaggerated. The argument that foreign customers 
demand it is not strong. Would it not be easier to have 
catalogues and price lists—how many engineering firms, by the 
way, issue price lists ?—printed with the metrical equivalent 
be iy instead of disturbing every industry, by the changing 
over within its own factories and offices. My experience is 
that customers object more to the British system of £ s. d. than 
to the British system of measures, and for the convenience of 
the country’s business, particularly at home, a change to a 
decimal system would, even if it causes some little trouble in the 
beginning, prove beneficial. : 

¢ this country loses b on t of its system of 
measures and weights, &e., I doubt. After all, it is the quality 
of British production that has made British industry what it is, 
and as long as that high standard is maintained and developed, 
all is well. 

One very important factor has been overlooked, viz., What 
does the workman say ? It would be interesting to have some 
opinion from that side. . J. LASSEN. 

London, N.W., April 24th. 
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SEASONED CASTINGS. 


Smr,—In Tue Enorveer of the 30th ult. you published a 
Random Reflection under the above title, referring to a paper 
contributed by Dr. Richard Moldenke, of New York, to the 
American Institute of Mining Engineers. 

In your article you properly refer to the difference that may 
be easily expected from a vibration treatment such as that 
received by small castings in a tumbling barrel, and the vibration 
which may be set up in castings of some size and weight. 

There is no doubt that many castings become internally 
stable as to stresses, or at least approximately so, by long 
continued freedom from external stresses which, when the 
castings are used, are usually local or concentrated in direction 
or directions. 

The increased internal molecular equilibrium resulting from 
long continued rest leads you o suggest that ‘ if ‘ vibrationing ” 
will remove the strains in cast iron, why should not big castings 
be massaged locally with a vibromotor or pneumatic hammer.” 
Upon this suggestion, I would remark that as the destructive 
internal molecular stresses are in some ogee of a casting 
differential stresses varying in comparatively small areas from 
zero to maximum intensity in opposite directions, it is probable 
that in some cases, at least, judicious m e, by the means 
suggested, might do more to encourage adjustment of the 
differential stresses than to encourage an excessive stress in 
one part to assert itself to the extent of fracture of the casting : 
even, however, if the massage resulted in this it would, in many 
cases, be better that the fracture should happen before any of 
the work of machining had been commenced. : 

¥or many years this subject has interested me, since as the 
inventor of both the vibromotor—1892-3 et seg.—and the 
pneumatic hammer——1881—of the kind that would be used for 
this purpose, the wider vistas of usefulness opening out for these 
inventions is, naturally, a pleasure to me. 

London,W.C., April 26th. W. Worsy Beaumont. 


TORPEDO-PROOF SHIPS. 


Str,—In order to meet the grave menace of the German sub- 
marine blockade, would it not be possible to build a steamer 
which would be torpedo-proof ? 

In a technical journal some time ago Professor Biles stated 
that 4in. of underwater armour would withstand the explosion 
of a torpedo. As an example, take the case of a steamer 415ft. 
long by 48tt. 9m. broad by 25ft. 6in. mean draught, with a dis- 
placement of 10,200 tons, and a deadweight of 6500 tons. Toapply 
4in. of armour plate to the sides of the ship below the water-line 
would mean an additional weight of about 1300 tons, which, of 
course, would reduce the cargo capacity by that amount. The 
carrying capacity would now be 10,200 - 7800 = 2400 tons, 
this isabout 65 per cent. of the normal capacity. 

I realise that, commercially, the proposal is not sound, but 
that is surely a secondary matter at a time like this, when we are 
faced with the possibility of starvation and defeat by the 
diabolical methods of our enemies. 

Ant1-SUBMARINE. 


Belfast, May Ist. 








INSTITUTE oF CuHEMISTRY.—At a meeting held at the Institute 
of Chemistry, on April 27th, the President and Council presented 
a silver rose bowl to Mr. Richard Bertram Pilcher, istrar and 
Secretary, in appreciation of twenty-five years’ faithful service. 
The meeting was well attended, and the presentation was made 
by the President, Sir James Dobbie, Principal of the Government 
Laboratories. Mr. Pilcher, who joined the staff of the Institute 
as clerk in 1892, was appointed assistant secretary in 1894, 
secretary in 1895, and has held the joint offices of Registrar and 
Secretary since 1900. 

Roya Instrrution.—The annual meeting of the members 
of the Royal Institution was held on Tuesday afternoon, the 
lst inst., the Duke of Northumberland, K.G., President, in the 
chair. The annual report of the Committee of Visitors for the 
year 1916, testifying to the continued prosperity and efficient 
management of the Institution, was read and adopted. The 
report of the Davy Faraday R h Laboratory Cx tt 
was read. Twenty-three new members were elected in 1916. 
Sixty-two lectures and nineteen evening discourses were delivered 
in 1916. The books and pamphlets pr ted ted to 
about 316 volumes, making, with 540 vol including 
periodicals bound—purchased by the managers, a total of 
856 volumes added to the library in the year. Thanks were 
voted to the President, Tr , and § tary, to the Com- 
mittees of Managers and Visitors, and to the Protessors, for their 
valuable services to the Institution during the past year. The 
following gentl were i ly elec as officers for 
the ensuing year :—President, the Duke of Northumberland ; 
Treasurer, Biz James Crichton-Browne ; Secretary, Col. Edmond 
H. Hills: Managers, Henry E. Armstrong, Sir William Phipson 
Beale, Bart., Charles Vernon Boys, J. H. Balfour Browne. 
John Y. Buchanan, W. A. B. Burdett-Coutts, Sir James 
Mackenzie Davidson, Donald W. C. Hood, the Right Hon. 
Viscount Iveagh, Sir Charles Nicholson, Bart., the Hon. Richard 
Clere Parsons, Sir James Reid, Bart., Alexander Siemens, 
Samuel West, the Right Hon. Lord Wrenbury. Visitors : 
Ernest Clarke, John F. Deacon, Edward Dent, Lieut.-Col. 
Henry E. Gaulter, James Dundas Grant, W. B. Gibbs, W. A. T. 
Hallowes, Henry E. Jones, H. R. Kempe, Francis Legge, James 
Love, Richard Pearce, Sir Alexander Pedler, Hugh Munro Ross, 
and Joseph Shaw. 
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RAILWAY MATTERS. 





Tue Norfolk and Western Railway Company has notified 
its servants that any of them leaving to enlist in the State 
or Federal military service will have paid to them by the 
company, for six months at least, a sum sufficient to make 
each man’s pay equal to that which he has earned on 
the road. 


Tue Irish Board of Works has appointed Mr. Joseph 
Tatlow, the late general manager, and now a director 
of the Midland Great Western of Ireland, to report, 
after inspection, on the condition, also in regard to its 
working, maintenance and development, of the Letter- 
kenny and Burtonport Railway, to which several references 
have recently been made in this column. 


THE railway companies represented by the Metropolitan 
Railway Conference have given notice that as from the 
lst instant the present lighterage charges have been revised, 
and that the charge for the detention of barges will be 15s. 
per day. This charge will be made in respect of barges 
which are detained alongside ship, dock or wharf—in- 
cluding railway wharves—in London more than two days, 
not counting the day upon which the barge is placed 
alongside. 

On April 18th a presentation was made to Mr. J. B. 
Ball, late chief engineer of the Great Central Railway, by 
his ex-brother officers. Sir Sam Fay, in formally making 
the presentation, mentioned that he, in common with all 
present, very much regretted that Mr. Ball had left the 
company, as he had always appreciated the professional 
assistance that. Mr. Ball had given him. The present was 
a table centre piece in the form of a silver dessert stand 
suitably inscribed. 

On the 24th ult. the President of the Board of Trade 
was asked when the railwaymen in Ireland would be paid 
the war bonus recently awarded. It was stated in reply 
that applications for an increase of the war bonus for Irish’ 
railway employees had been made, and that the subject 
was to be discussed that week between representatives 
of the men and of the Irish Railway Executive Committee. 
Since this answer was given it has been announced that 
the men have been granted an increase of 5s. per week. 


In consequence of heavy and increasing pressure upon 
the railways it has become necessary for the various rail- 
way companies’ routes, and facilities for the conveyance of 
merchandise by goods train, to be co-ordinated, and on and 
after Tuesday last, the lst instant, and until further notice, 
traffic for conveyance by goods train between certain 
points will only be accepted and conveyed by selected 
railway routes. This arrangement will facilitate through 
loading to destination, and tend to a quicker rail transit. 


THE Railway Passenger Duty Bill, referred to on page 223 
of our issue of March 9th, received the Royal Assent on 
the 28th iden. Its main object is to reduce clerical 
labour spent in the preparation of the necessary returns 
and accounts that the passenger duty necessitates. 
Since the beginning of the year, when all fares were in- 
creased, third-class fares have been subject to the duty, 
and this has made the labour unbearable, especially 
as whatever payments were made came out of the pockets 
of the Government. 


In the House of Commons on the 17th of April the 
Chancellor of the Exchequer, replying to a question, 
said that the matter of the Channel Tunnel had been 
carefully considered, but it had not been found practicable 
to proceed further therein during the continuance of the 
war. The difficulties in the way of obtaining materials 
and labour for this or any other great engineering work, 
when the whole resources of the country were, for 
the time being, utilised for meeting the requirements 
of existing conditions, were obvious. 


ANSWERING & question recently as to an alleged shortage 
of coal in London, Roberts, the Parliamentary 
Secretary to the Board of Trade, said that this matter 
had received the attention of the Controller of Coal Mines, 
who had issued instructions to. all collieries supplying 
London to forward daily until further notice the same 
quantities of coal as last year. The railway companies 
were at the same time requested to give the traffic special 
facilities. Arrangements were also made that in the 
yards priority should be given to sales in small quantities. 


SpEakinG at the Grand Trunk meeting on the 26th ult., 
the chairman quoted some remarks of Mr, .Frank Trumbull, 
the president of the Chesapeake and Ohio Railroad, as to 
the necessity for increasing railway rates. 
following profits made by different manufacturing com- 
panies in the United States :—American Locomotive Com- 
pany earned, on its common stock, 36 per cent.; the 
Bethlehem Steel Company, 71 per cent.; the Crucible 
Steel Company, 44 per cent.; the Packard Motor Company, 
48 per cent.; the Republic Iron and Steel Company, 47 per 
cent.; and the United States Steel Corporation, 48 per cent. 
after increasing its wages 33 per cent. None of these 
companies, said Mr. Trumbull, could have ever started or 
been in business but for the railways, and the railways, 
which have been paying only 5 or 6 per cent., will have 
even those dividends heavily cut unless they are allowed 
to meet increased expenses by increased rates. 


THE passage of the Bill for the strengthening of Charing 
Cross Bridge would now appear to be assured. On the 
26th ultimo it was passed by a Select Committee of the 
House of Commons. Since the question was considered 
last year, an additional proposal has been made which was 
that the company should construct on the river side of the 
embankment a stairway to enable pedestrians to gain 
access to the bridge from the river side, without having to 
cross the road. Thic the company agreed todo. Counsel 
for the London County Council said that that body did not 
desire to stand in the way of carrying out desirable im- 
provements, provided the Council was given what it 
considered proper protection. The Committee passed the 
preamble of the Bill, but inserted a clause providing that 


the company should not bring any claim against the- 


London County Council or any other public body, which 
might within fourteen years acquire the station and the 
bridge for a public improvement, in respect of the cost of 
the strengthening of the bridge, or in respect of any 
benefit which might accrue to the company from the powers 
given under the Bill. 


He recited the | 








NOTES AND MEMORANDA. 





A LARGE quantity of molybdenum is now being mined 
in Canada, chiefly in British Columbia, Ontario, and 
Quebec. 

Tue first published description of the “‘ divining rod ” 
for tracing underground streams of water was contained 
in Agricola’s “‘ Re De Metallica,” dated 1556. 


_ Practicatty the whole of the textile machinery used 
in the Argentine is of British manufacture. The duty 
on this class of machinery is 15 per cent. ad valorem. 


Wzar is claimed to be the largest electric steel furnace 
in the world is in operation at Duquesne, Pa. It has 
been at work since early in November last, and has a 
capacity of 30 tons. 

Tue coal mining industry is increasing rapidly in Natal. 
In 1916, 3,366,200 tons were produced in the Province, 
an increase of 33 per cent. over the previous year, and the 
quantity of coal bunkered at Port Natal was 1,000,700 tons, 
an increase of 25 per cent. 


Armovr plating suitable for the manufacture of helmets 
is made in America from a nickel chrome composition. 
It is 0.039in. thick; and when properly treated is said 
to be capable of resisting a 0.45in. automatic service 
revolver fired at point-blank range of 20ft. 


Accorpine to P. Cooper Hewitt the use of thallium 
or cesium as negative electrode in a vapour electric 
apparatus is advantageous, a large proportion of rays of 
wave-length 20004 to 4000u being given off from the 
vaporised metal, on current being passed through the 
tube. The other electrode is mercury, as in the case of 
the ordinary form of this lamp. 


Ir is estimated that the deposits of peat in Germany 
cover an area of 6,000,000 acres, of which over a quarter 
are in Hanover and Oldenburg, where the material is 
capable of being easily worked. At the Wiesmoor power 
station in East Friesland, peat is being used in place of 
coal, and 5 Ib. of peat is said to give current equivalent 
to 1 kilowatt hour, at a cost of 0.146d. 


In a recent issue of the Revue Générale de T Electricité, 
Mr. R. Legouez refers to the rapid development of the 
manufacture of porcelain materials for electrical work 
in France. Before to the outbreak of war, France 
purchased 500 metric tons of porcelain accessories from 
Germany per annum. Already this amount is being 
manufactured at home, and the larger works hope soon 
to be in a position to become exporters of such material. 


THE presence of an extremely small percentage of water 
reduces the insulating properties of oil considerably. It 
is therefore importanf to test transformer oil before using 
it, and if necessary extract the moisture by filtering 
through dry blotting paper, or by any other approved 
method. Dry oil will withstand pressures up to 50,000 
volts (alternating) between brass discs 0.5in. in diameter 
with a separation of 0.2in. For use in high-voltage 
transformers the oil should be required to withstand 
a test of 45,000 volts under the above conditions. 


AN investigation into the suitability of chromium steel 
for permanent magnets rendered necessary by the scarcity 
of tungsten, has recently been carried out in Germany 
and reported upon to the Physikal.-Techn. Reichsanstalt. 
Numbers are given for five bars of chromium steel 22 cm. 
by 0.6 cm., these being compared with other five bars made 
of tungsten steel, the product of remanence and coercive 
force being taken as a criterion of quality. The remanence 
of the chrone-steel bars was further tested under twenty 
hours’ heating at 100 deg. Cent., six heatings up to 100 deg. 
and twenty falls from a height of 2} m. on to a wooden 
block. It is concluded that carefully prepared chromium 
steel is a suitable substitute for tungsten steel. 


For modern requirements concrete piles having a 
section less than l4in. square or equivalent area should 
never be used if over 30ft. long, says Mr. W. Cleaver, 
M. Inst. C.E., in a paper recently read before the Concrete 
Institute. The author says that it can no doubt be 
easily proved theoretically thet 12in. square piles in many 
cases are quite large enough, but when it comes to actual 
practice it will be found that the extra cost of 14in. piles 
is more than compensated for by the extra convenience 
of handling. With regard to pile shoes the author has 
used the following type with very satisfactory results :— 
The shoe to be of uniform taper, the faces being at an 
angle of about 16 deg. to the centre-line of the pile, with 
nose slightly blunted. The length of the cast iron portion 
to be about half the total length of the taper, the area 
at the top of the cast iron point being about 40 per cent. 
of the sectional area of the pile in the case of the 14in. 
square piles. The vertical rods to rest on the cast iron 
point and to be kept in place by the recess. The straight 
portions of the wrought iron arms to always be embedded 
in the concrete of the pile and not kept flush or project 
from the body. 


Untim recently our supplies of acetone, of which 
enormous quantities are now required in the manufacture 
of propellant explosives, have been largely obtained 
from foreign countries, where cheap supplies of waste 
wood were available for destructive distillation for acetone 
production. Since the outbreak of war, however, this 
position has been radically altered, and acetone is now 
produced in this country on a large scale by the distillation 
of wood and in other ways. The question is also being 
taken up in other countries of the Empire—it is proposed, 
for instance, to erect a factory for this purpose in Natal 
where wattle wood will be used as a raw material. The 
possibility of similarly utilising the wattle wood accumu- 
lated in connection with the wattle bark industry of the 
East Africa Protectorate is also under consideration, 
and at the Imperial Institute an exhaustive series of 
trial distillations with this wood and also with olive wood 
from the same Protectorate, used locally as fuel, has just 
been concluded. The results show that the yield of acetone 
and acetic acid from both woods is satisfactory. A good 
yield of acetic acid is also being obtained in Ceylon from 
the distillation of cocoa-nut shells and various local woods. 
Attention is also being given to the subject in the Indian 
State of Mysore, and it seem: likely that in a short time 
the Empire will be able to produce all the acetone and 
acetic acid it requires. 











MISCELLANEA. 





TuE largest anchor ever made, in America at any rate, 
weighs 10 tons. It is for the super-dreadnought Penn- 
sylvania. ’ 

Ir is said that the only trouble which has been experi- 
enced with the aluminium motor after a season’s use in 
America is due to alkaline water in the jackets. This water 
attacks aluminium and necessitates the painting of the 
inner surface of the water jacket. 


THE provision of electric starting and lighting sets on 
motor cars in America has almost revolutionised the 
ignition problem. The major portion of the cars in use 
to-day on the other side of the Atlantic have battery 
ignition instead of magneto. On this side of the Atlantic, 
of course, the magneto is universal. 


Bret growing for the production of sugar is to be 
undertaken upon an extensive scale at Kelham, Notts. 
Mr. Jardine, chairman of the Trent Navigation 
Company, explained at a meeting of the shareholders 
recently that he had acquired an estate of 5600 acres near 
the river at Newark for the British Sugar-beet Growers’ 
Society. Buildings will be constructed for dealing with 
1000 tons of beet daily. 


A Toronto newspaper states that a company making 
Portland cement at Durham, Ontario, is now turning 
out as a by-product from the feldspar twelve to sixteen 
tons of potash daily. Feldspar rock is added to the lime- 
stone as a raw material for cement, and a process has been 
evolved for collecting the potash. The company has 
eight kilns, and the output of potash as a by-product 
amounts to 15 tons a day. 


OveR 200 geared steam turbines for ship propulsion are 
said to be under contract or construction at the present 
time in America. The De Laval Steam Turbine Company 
is credited with having over 150,000 horse-power of these 
units in course of construction at its shops. The turbines 
take steam at a pressure of from 180 Ib. to 265 lb. and 
exhaust into a high vacuum of 28in. They give 9 to 14 
horse-power per cubic foot of space occupied for units 
ranging from 1500 to 2500 horse-power. 

Tue daylight saving plan was recently considered by 
@ committee of the American Astronomical Society, with 
the result that two of the five members. favoured the 
adoption of the plan, one thought it should be put in 
operation experimentally, and the remaining two believed 
the disadvantages would distinctly outweigh the advan- 
tages, and therefore opposed the plan. The committee 
agreed in recommending that, if daylight saving should be 
adopted, the names:now in use to describe standard time 
should be continued with unchanged meaning. 


On the subject of the manufacture of large transformers 
in this country, the Electrician says that in the past there 
has been far too little of the heavy electrical business 
done in this country for the overseas market. Our 
‘“‘engineers’’ have been learnedly critical about the 
various systems of lighting, cooking, and heating, and 
such-like trifles, while their competitors have been doing 
the engineering business. If it be that there are no designers 
of large transformers in this country, our contemporary 
imagines that such men could be induced to come over 
from America or from the Continent. 


Tue British Ambassador in Rome has forwarded to the 
Department of Commercial Intelligence of the Board of 
Trade a copy of a notice, issued by the Italian Ministry of 
Agriculture, fixing rules whereby agricultural bodies and 
societies in Italy may obtain a Government contribution 
towards the cost of acquiring tractors for mechanical 
ploughing. The grant will be conceded to those bodies 
up to 30 per cent. of the total cost. This fi may. be 
increased to 40 per cent. in the event of not less than five 
tractors being employed in any one province. In the case 
of private persons the grant will not exceed 20 per cent. 


Ir is announced that, by the requirement of the Govern- 
ment, the principal petroleum companies have arranged 
to pool their distributing facilities in this country, and also 
the tonnage employed in bringing supplies to the United 
Kingdom, with the object of releasing men for the Army 
and effecting economy in various directions. A controlling 
board, with Mr. E. Houghton Fry, Director of Munitions 
Petroleum Supplies, as chairman, has been appointed by 
the Government, with offices at the Ministry of Munitions, 
8, Northumberland-avenue, London, 8.W. The board will 
have the title ‘‘ Pool Board Petroleum Supplies,”’ and will 
consist of representatives of the leading companies. 


In the House of Commons on Friday last, Major Baird, 
Parliamentary Secretary to the Air Board, said that it 
had been decided to institute a committee over which 


-Lord Northcliffe had consented to preside, to consider and 


report to the Air Board with regard :—(1) To the steps 
which should be taken with a view to the development and 
regulation after the war of aviation for civil and commercial 
purposes from a domestic and Imperial and international 
standpoint ; and (2) the extent to which it will be possible 
to utilise for the above purposes the trained personnel of 
the aircraft which the conclusion of peace may leave 
surplus to the requirements of the naval and military 
air services of the United Kingdom and oversea Dominions. 


Most of the criticism recently aroused against the 
United States Navy Department’s battle cruiser designs 
apparently originated either from persons financially 
interested in some form of propelling machinery which 
they hoped to have incorporated in these designs or from 
disinterested but uninformed persons with a smattering 
of engineering training, whose superficial knowledge of 
warship design and lack of understanding of the military 
value of the various factors governing the design of these 
particular vessels make their criticisms practically valueless, 
says Marine Engineering. Needless to say, the design 
of every warship represents @ compromise, and without 
a complete understanding of the various factors governing 
the design, both from a military and from an engineering 
standpoint, criticisms are of little value. As a matter of 
fact, says this paper, the new battle cruisers represent 
a@ step far in advance of anything which has so far been 
attempted in warship design in any country, and the 
features now subject to outside criticisms have received 
the unqualified approval of the general board of the navy 
only after the most careful and mature deliberation. 
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Financing Industry and Trade. 


One of our insular methods, which badly needs the 
reforming hand, is that by which the great industries 
of the country are financed. That we have in past 
years succeeded in building up so large a foreign 
engineering trade, and have, despite the aggressive 
and at times unscrupulous competition of commercial 
rivals, retained so much of that trade, is due to the 
good name won for British goods and to certain 
inherent qualities in our engineers, rather than to any 
of the subsidiary aids with which some foreign indus- 
tries have been sustained. Certainly we have never 
had the benefit of that close co-operation between 
finance and industry which, in the years before the 
war, enabled Germany to pierce our commercial lines 
at many points, and at times to drive our manufac- 
turers out of trade strongholds. 

The lack of co-ordination between business and 
finance must be redressed if British engineering is to 
occupy the high place which properly belongs to it, 
and attention may be directed with advantage to 
some of the many practical points raised by Professor 
H. S. Foxwell in the lectures which he has just deli- 
vered before the Royal Institution. In passing, a 
word of congratulation may be tendered to the 
directors of that home of popular, if exact, science on 
the decision to make this plunge into the realm of 
trade. It may be regarded as another of the many 
indications recently given of the industrial awakening 
of Great Britain. Nothing much has yet been done, 
perhaps, but it is something to have got our eyes open. 
To-day we are beginning to look upon the world with 
a new vision. The German banking system, from its 
first inception, has been closely linked with business 
expansion, and has become perhaps the powerful 
instrument in the extension, not only of the foreign 
trade of Germany, but of political power. New enter- 
prises are financed by banks, and German bankers are 
often the controlling partners in great manufactur- 
ing enterprises. Industrial experts in the employ- 
ment of the banks, if they are not, as is frequently the 
case, directors, are able to give the most intelligent 
examination to all schemes put before them, and to 
insist, before they finance a new undertaking, that the 
necessary provisions are made, whether as to capital 
resources, management, or scientific assistance, to 
ensure that the enterprise has a fair chance of success. 
Each of the leading banks has, as Professor Fox well 
pointed out, a large group of allied banks working in 
general co-operation with it. Thus the Deutsche 
group, even before the last amalgamation, had a share 
capital of nearly £50,000,000; the Disconto group, 
£33,000,000 ; the Dresdner over £16,000,000; the 
Darmstadter, £13,000,000, and the Schaafhausen, 
£10,500,000. The figures show that these five groups 
controlled a share capital and reserve larger than that 
of the whole British banking system, the Bank of 
England included. Outside the primary groups the 
German banks are connected in various ways. They 
combine to deal with particular classes of operations ; 
thus one group will handle trade with China or South 
America, another will finance the dyeing or the elec- 
trical or the steel trade. Risks are made manageable 
by distribution, and it is also the fact that these risks 
can be more readily undertaken as the capital of the 
German banks is much larger in proportion to their 
liabilities than the capital of English banks. There 
is in Germany, indeed, a strong financial prop to 
industry at every stage of development ; the business 
is started, nursed over difficult periods, and given the 
monetary aid necessary to secure contracts. The 
final link between banking and business in Germany 
is the presence on the board of the industrial company 
of the bank nominee. It is worth while to recall 
that in the year 1911 the Deutsche Bank was repre- 
sented on 134 different boards, the Disconto on 114, and 
the Dresdner on 112 directorates. The alliances with, 
or the control of, foreign banking houses is another 





feature of the German system, and a point worth 
noting in this connection is the remarkable ingenuity 
displayed in obtaining what is often the virtual 
dominance of banking institutions in other countries 
by the use of foreign capital. There are other features 
of the German system to which reference might be 
made, and Professor Foxwell had ‘no difficulty in 
showing the high degree of efficiency to which it has 
been raised. It may be, as some German critics have 
argued, that the mothering of industry has been 
carried to excess ; however that may be, it is certain 
that British industry has lost much from the absence 
of a guiding hand. A recent writer has noted with 
dismay the peculiar absence of contact between the 
chief financial centre of the world and the industry of 
its own country. It needs no great prescience, how- 
ever, to realise that the financial and manufacturing 
worlds must go hand in hand. There is need for the 
infusion into our banking institutions of something 
akin to the spirit which animated the famous com- 
panies who called themselves Merchant Venturers, 
and who so manfully carried the trade flag and fixed 
it on many a distant post. Mr. Runciman, speakiny 
in the House of Commons in January last, urged the 
banks to be a little more adventurous, and referred 
to the large part which commercial banking must play 
in the future if we are to hold our own against Ger- 
many. If the great joint stock banks cannot under- 
take the work others must be created which will have 
an intimate association with trade and industry as 
well as transport. Professor Foxwell’s praise of the 
old Scottish system of banking as fulfilling the primary 
need of financing industry and trade is well deserved, 
but the modern English banks have shown a decided 
preference for financial rather than commercial or 
industrial business. It is true, of course, that what 
was their main business before the outbreak of 
hostilities, the creation and circulation of the domestic 
and international currencies, was of the first impor- 
tance, and these currencies have admirably withstood 
the test of war. The position of London as the world’s 
Clearing House is one, too, which it is correct to 
say is the envy of other nations. France and. 
the United States have realised that banks are some- 
vhat apt to succumb tothe temptation to give their 
operation a purely financial aspect, and to furnish only 
indirect aid to industry. Comment was very properly 
made in the Royal Institution lectures to the fact that 
both London and Paris, by huge short loans or dis- 
counts to Germans were providing funds which, in the 
past, enabled German banks to finance their own 
industries, or, alternatively, to finance foreign ven- 
tures on terms which robbed both Great Britain and 
France of their share of the trade. The point is that 
our own money is being used against us because of the 
reluctance of the banks to accept primary risks. It 
is asserted that in the year 1912 we were financing 
Germany by acceptances to the amount of £70,000,000 
—an operation which, however profitable to the banks, 
was apt to be disastrous for industry. 

It will be said that we are now reforming our 
methods ; that our banks have opened some, and 
intend to open more, controlled establishments in 
foreign countries ; are entering into closer arrange- 
ments with foreign banks generally, and‘have estab- 
lished special institutions at home to assist the 
development of trade with particular countries. Yet 
we are inclined to agree with Professor Foxwell that, 
while this is good as far as it goes, it is open to the 
fundamental objection of lacking the natural basis of 
an intimate connection with the national industries. 
The British Trade Bank, the terms of the charter of 
which will shortly be issued as a Parliamentary paper, 
appears to be nearer the ideal aimed at by the reformers. 
Other suggestions are in the air, including the estab- 
lishment of local trade credit associations in the great 
centres of industry. These things, if they are com- 
bined with a wiser use of the facilities we already 
possess, may achieve something, but it is clear we are 
only at the beginning of a great task. 


Standardisation. 


A FEw years ago standardisation was a bone of 
contention. Whoever suggested it was met with a 
torrent of arguments. On one hand, amongst the 
opponents were those who saw in the adoption of 
standards a danger to monopolies they. enjoyed in 
the possession of patterns or the loss of fat bills 
for repairs of parts which were purposely made 
unlike those manufactured by competitors, and, on 
the other hand, were far-seeing people who declared 
that the adoption of standards would hinder progress 
by petrifying designs. Neither kind of argument 
was without its force as long as it was kept within 
reasonable bounds. The maker of agricultural 
machinery, of motor cars, of sewing machines, and 
so on is perfectly within his rights in seeking such 
profits as are to be secured by the replacement of 
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parts. Equally true is it that rigid standardisation 
of such things, so that all makers turned out only 
a few designs, would have a cramping effect. One 
cannot imagine the complete standardisation of 
a few types of motor cars or reaping machines without 
seeing that development would be arrested because 
no maker would dare to depart even in small measure 
from the standard. 

There is only one case that approaches this point, 
and even it is far from completeness. We refer, 
of course, to Indian locomotives, for the standardisa- 
tion of ships and marine engines is as yet only 
beginning, and in any case presents features that 
make it exceptional. Sir John Wolfe Barry, in 
his James Forrest leeture on Wednesday evening, 
claimed that the standardisation of Indian loco- 
motives “has been a complete success, and has 
saved India a very large sum of money.” At the 
same time he had to admit with regret that “as 
far as locomotives for service in this country are 
concerned, very little has been effected.””» He might 
have added that in no other country in the world 
has the standardisation of locomotives been adopted. 
That fact is, we suggest, not without significance. 
The Indian Standard Specification was issued in 
1905, and two thousand three hundred locomotives 
have been built to it. We do not for one moment 
doubt that the engines are doing all that was expected 
of them, nor that they are made more cheaply by 
the new than by the old method; but it is certain 
that with such an example before them standardisa- 
tion would have been adopted by locomotive super- 
intendents in this and other countries were there 
not good reasons for adherence to the older plan. 
As far as this country is concerned, the reason is 
no doubt to be found in the fact that all the greater 
railways have their own works, which are wholly 
occupied in making or repairing engines for the 
company that owns them. Hence there is little or 
no need for national standardisation, and such 
benefits as accrue when standard productions are 
made by a variety of builders cannot be looked for. 
But it would be wrong to suppose that standardisation 
has been neglected by British railway companies. 
Most of them make to standards as close as those for 
Indian railways, but the standards are not inter- 
changeable with those of other companies. India is 
in a different position. She buys very many engines 
from private builders, and there is an obvious advan- 
tage. in having stereotyped designs. Bearing this 
difference of conditions in mind, and remembering 
at the same time that more freedom for invention 
and development exists where standards are slackest, 
we can understand the position of British locomotive 
superintendents, and cannot share Sir John Wolfe- 
Barry’s lamentations because the example of India 
is not followed here. 

Speaking generally, we think it may be said with 
some safety that national standardisation is desirable 
when applied to parts, and undesirable when applied 
to wholes. The science of invention in mechanical 
engineering is in a very large measure concerned 
with the arrangement in different orders of established 
items, rods and axles, wheels, pinions and racks, 
levers and multiplying gear of all kinds, and so on. 
The engineer takes from these parts those that he 
requires, and combines them into a machine, just 
as an author takes words from a dictionary and 
combines them into sentences. The standardisation 
of the dictionary was a great and a desirable work, 
but the standardisation of sentences would put 
fetters on thought. The parallel is not far fetched. 
The Engineering Standards Committee has done 
absolutely invaluable work in making parts and 
items current, and it has a vast field of the same 
kind still to cover. It will perform the most 
useful function whilst it ‘remains the lexicographer 
of design and leaves the ordering and assembling 
of standardised parts to the manufacturer and 
inventor. In the course of usage certain combina- 
tions of words become stereotyped into common 
phrases; they then properly find their place in 
standard dictionaries. In the same manner certain 
combinations of parts become the common practice 
and then may safely be pinned down to certain 
proportions, but until that time arrives the greater 
liberty that is left to design the more rapid will 
progress be. 








RANDOM REFLECTIONS. 


i. 
WE have already in these notes 
alluded to the discussion on Techni- 
cal Education, which opened with 
a remarkable paper by Monsieur 
Guillet, and has occupied the attention of the Société 
des Ingénieurs Civils de France for several evenings. 
We commend it to the attention of all who take an 
interest in technical training, for whilst in the main 
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it is occupied with the kind of education given in 
French technical schools, much has been said that 
beats upon the teaching of engineers in all countries. 
In the seance of March 30th, of which reports have 
recently reached us, we find, for example, an excellent 
discussion on the value of the higher mathematics to 
engineers. We may have a word to say about it 
later on, but for the moment it will be sufficient to 
note that the opinion of many eminent French 
engineers inclines towards a reduction of the time 
given to such studies. What we have to say, now, 
has an indirect bearing on this matter. Reading a 
speech by Monsieur Couriot, past president of the 
Société, our attention was caught by the following 
passage: “‘ Le specialiste étroit et prématuré est il 
condamné a rester un sous-ordre toute sa vie, alors 
que lingenieur & culture générale et a formation 
professionelle compléte, aura seul I’étoffe d’un chef. 
Le specialiste trouvera & gagner plus promptement un 
traitment relativement élevé, car il sera toute de 
suite utilisable, mais il n’atteindra que rarement les 
sommets de la hiérarchie industrielle, qui, seuls, 
procurent de hautes situations largement rémunérées.”’ 
It will be agreed, we think, that his observation 
“* gives one furiously to think.” One’s first emotion 
is surprise. We have come to regard specialisation 
as of such supreme importance that it is almost with 
a shock that we are brought face to face with the 
reverse of the medal. But the more we weigh 
Monsieur Couriot’s words, the deeper does conviction 
grow that they are true. A very simple and obvious 
example is sufficient to make the case clear. We 
cannot imagine the head of a great stores, say 
Selfridges’ or Whiteleys’, for example, being a 
specialist in silks, or furniture, gramophones, or 
surgical appliances, and so on. He must have a mind 
that can embrace all these things, but he must be 
a specialist in none. On the other hand, he must 
employ specialists in each branch, and they, as 
Monsieur Couriot says, will remain his sous-ordres all 
their days. In engineering, the case is a little less 
obvious, because there is intermediate specialisation. 
one man specialising in machine tools, another in 
locomotives, and a third in motor cars or textile 
machinery. But even in that case a little reflection 
shows that it is the men with the largest general ideas 
who occupy the highest positions, and who have 
below them their specialists in each department of 
their manufacture. All of which goes to show that 
early specialisation is bad. 


* * * * * 


THE publication of last week's 
tally of shipping losses by mines 
and submarines, caused a good 
deal of excitement and not a little 
anxiety. The latter, at least, is not wholly to be 
regretted. There are still people who are unable to 
grasp the need for strict economy of food stuffs, and 
the sudden increase in the losses of vessels may help 
to bring conviction to their minds. Whether greater 
harm, by informing the enemy of our position, or 
greater good, by awakening our own people to it, 
would result from the policy of “‘ Trust the People,” 
with which Admiral Lord Beresford has associated 
himself, we do not pretend to say ; it is a question 
that can only be answered by those who have inside 
knowledge of international facts. But there is quite 
a different aspect of the problem, an aspect which 
may fittingly be put before engineers. There are 
two ways of meeting the submarine menace. One is to 
build new ships as rapidly as the old vessels are sunk, 
the other is to reduce the number destroyed. There 
is no kind of comparison between the two, for the 
second is obviously the better plan. Under these 
circumstances, it must be regarded as remarkable 
that whilst engineers have been invited to give their 
attention to the former, they have not been asked to 
consider the latter. We have a Shipping Controller 
assisted by a council of engineers and shipbuilders 
to attend tothe former, but whilst the Admiralty has 
in Rear-Admiral Duff an anti-submarine controller, 
we gather that he is scarcely in a position to collect and 
sift such proposals as engineers might be able to ad- 
vance for meeting the danger. It is true, we have the 
invention boards, but apart from a few individuals who 
are made acquainted with all the facts under the seal of 
secrecy, all others work in the dark. It is time, we 
think, that a change was made. The Navy, we know, is 
doing and has always done its best ; the Admiralty, 
we have no doubt, devotes much time to the problem, 
but the moment has come when the whole body of 
trained scientists and inventors should be asked to 
assist, and we suggest in all seriousness, that the 
clearest possible statement of the problem should be 
issued at once to the public. Engineers should be 
told what proportion of ships are lost by mines and 
what by submarines, whether the attacks are mainly 
by day or night, whether the mines are floating or 
submerged, whether means that would betray the 
presence of mines would be valuable, whether 
apparatus for discovering the propinquity of sub- 
marines have been fitted to all ships and whether 
they are useful or not ; they should be fully informed 
as to the structure and nature of the enemy’s mines 
and torpedoes ; the conditions that are imposed by the 
handling of ships at sea and in harbour, and that 
might effect the design of protective devices, should 
be placed before them. ‘The value of submarine nets 
and counter-mines, and the arrangement of enemy 
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minefields should be stated. These are but a few of 
the things that inventors should know. There are 
many more that greater acquaintance with the 
problems would immediately discover. We have 
worked in the fear that if the enemy were informed 
of our methods he would find means to circumvent 
them. The time has come to try another course. 
He knows how we destroy his Zeppelins and balloons, 
but he cannot stop our success. It is not too much 
to believe that if he knew how we proposed to defeat 
his mines and submarines, he would be in no better 
case. It is, at least, worth trying, and the only way 
to try it is to tell engineers and inventors exactly 


what is required. 
ae. Le 


THe British Empire Producers 
Association came into existence 
without any blaring of trumpets. 
It was started, we believe, largely 
to look after the sugar trade, but it has steadily 
expanded its sphere of influence. Its success is, no 
doubt, due in part to its methods. Instead of 
meeting in the evening, when everyone is tired, or in 
the afternoon, when everyone is busy with other 
things, it meets in the middle of the day over luncheon. 
Thus its members are kept together by the unifying 
effect of food—is there not here a new philosophy for 
a new Teufelsdrock ?—and it keeps pushing forward 
where others seem to halt. It has lately issued and 
sent to the Imperial War Cabinet a memorial 
‘* sioned by eighty-one Associations of Producers and 
Manufacturers, representing as far as can be estimated 
about £1,000,000,000 of capital.’ The industries 
concerned are distributed throughout the Empire, 
and their concurrence, we are told, “in this broad 
statement of principles makes it probably the most 
remarkable manifesto of the kind in British economic 
history.’ This is a large claim, but if you want to be 
listened to nowadays, you must strip off the garments 
of modesty and clothe yourself in flounces of 
adjectives. As a matter of fact, there is nothing very 
definite or very new in the memorial. It desires to 
see the unity of interest in all parts of the Empire 
preserved; it supports the Paris Economic 
Conference ; believes that general and technical 
education must be revised “ to afford to all classes 
equality of opportunity for talent and industry,” 
and thinks the State ‘‘ should recognise and regularise 
the position of industrial organisations.” These 
proposals are of a familiar kind; two other remain 
which we quote in full. ‘That the first claim on 
Imperial statesmanship is that remunerative employ- 
ment shall be made available for all under conditions 
that will crown with comfort and prosperity the 
freedom for which we are now working and fighting,” 
and ‘*‘ That to this end the three great agencies of 
production, capital, labour and sciénce should be 
systematically directed towards the development of 
the boundless resources of the Empire, so that it 
may become more productive, not only of the prime 
necessities of life, but also of the essential materials of 
industry and of all departments of manufacture.” 
These two clauses state admirably the ideals of 
industry ; the first expresses the desire of all men 
that they should be able at all times to earn enough 
to lead a decent, a comfortable and an enjoyable 
existence, and the second indicates the means by 
which that object may be attained.. There are many 
obstacles in the path of progress, but to have a well- 
defined ideal is always a good thing. The more 
clearly we see the summit, the more are we encouraged 
to attain it. The greatest troubles are in the 
beginning. ‘‘ Such is this steep ascent, that it is 
ever difficult at first, but more a man proceeds, less 
evil grows.” Let us but set our feet resolutely 
towards the peak and we shall see the obstacles, now 
terrible because of the mountain mists in which they 
are magnified, dwindle as we approach. 


Work for All. 


* * * * * 


Attempts have been made from 
time to time to break away from 
the standard mechanical methods 
of effecting and controlling the 
motions of machine tools, but none have ever taken 
a firm hold of the market, and the development of 
means devised in the early days of the industry 
continue to hold their own. For operations of a 
certain order, it is impossible to see how the mechanical 
connection between parts can be replaced. One 
cannot, for example,* imagine a _ hydraulic, an 
electrical or a compressed air device that would give 
the close correspondence between the rotation of the 
work and the advance of the cutting tool that is 
provided by the lead screw and change wheels. But 
when one comes to consider the question in detail, it 
is seen that whilst a very high degree of precision is 
required in the setting of tools, screw cutting is the 
only act that demands absolute harmony between two 
moving parts ; slight changes in rate of feed, in speed 
of rotation or reciprocation, in the cam controlled 
movements of the turrets of automatic and semi- 
automatic machines are, for example, of little or no 
consequence. Thus it is clear that there is no 
obstacle in this direction to the adoption of other than 
mechanical power for such motions, and that it can 
be used is shown by the partial adoption of electrical 
control in certain tools, and by the success achieved 
in America by the Warren hydraulic lathe for shell 
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making. But in engineering, as in other matters, it 
is not sufficient to show that a thing is possible and 
practicable ; it has to be shown as well that it is 
desirable—that it is more economical, more durable, 
more convenient, or capable of performing greater 
services than alternative methods. It is in this respect 
that the mechanical control of machine tools has 
continued to hold its own; but it would be rash, indeed, 
to say that the advance of invention may not 
ultimately lead to its replacement; and it is desirable 
that the closest attention should be given to all such 
propositions as show some promise of success. People 
brought up in the established school are only too 
likely to regard the new comers as freaks, and the 
self-interest of machine tool makers will naturally 
cause them to oppose the change and to make the 
most of the defects which are always present in new 
mechanical appliances. Against this attitude, the 
works manager and owner must oppose himself. 
It is for them to make the experiment and to make it 
with an open mind. 
* * * * * 


WE have been invited to give our 
attention to an article, by an 
anonymous’ contributor, which 
appeared some weeks ago in the 
GI.P. Railway Magazine. The article is entitled 
‘* Larger Rolling Stock for Indian Railways,’’ and 
the substance of it is that the only way to increase 
the carrying capacity of the 5ft. 6in. railways of 
India is to reduce the gauge to 4ft. 84in. On the face 
of it this looks an illogical proposition, and we must 
confess that careful examination of the arguments 
has failed to convince us that the desired object 
would be obtained by the means suggested. More- 
over, the author has overlooked the enormous cost 
of effecting any change of the Indian broad gauge. 
Let us give a few figures. The Great Indian Peninsula 
alone possesses 3000 miles of 5ft. 6in. line, the North- 
Western over 5000 miles, the Bengal-Nagpur nearly 
2000, and the East Indian nearly 3000. In all there 
are something like 17,000 miles of broad gauge. 
Again, the G.I.P. owns over 1000 engines and some 
20,000 carriages and wagons; the North-Western 
owns 1200 and more broad gauge engines and 29,000 
or so vehicles; the Bengal-Nagpur has some 500 
engines and some 16,000 wagons and carriages, and 
the East Indian well over 37,000 vehicles and nearly 
1300 locomotives. We give these figures, which are 
all in quite round numbers, to indicate the difficulty 
of making any alteration. But it is not proved 
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that the change from 5ft. 6in. to 4ft. 8}in. would, 


effect any improvement. The author of the article 
appears to conclude that, because the heaviest trains 
in the world are run on the narrower gauge, 
therefore that gauge possesses some recondite 
advantages. It would probably be more correct to 
say that had the American railways referred to 
been built to the broader gauge, with tunnels and 
bridges in proportion, they would carry even greater 
loads than they do now. The author’s quarrel with 
the Indian railway is that there is only 6ft. between 
the track. The result is certainly to restrict the 
loading gauge, but it is impossible to see how the 
act of narrowing the track could result in leaving 
more space through tunnels and bridges and stations, 
or to permit axle loads exceeding those at present 
enforced. We agree that the 4ft. 8}in. gauge might 
be made to carry as much as the broad gauge, and 
that fact might be regarded as a good argument 
for the unification of Indian gauges, but far more 
careful investigation would be required to convince 
us that the only way of increasing the power of the 
locomotives and capacity of the railway is to reduce 
the present gauge to that dimension. 
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ANDREW STEVENSON BIGGART. 


WE have to record with regret the death of Mr. 
Andrew 8S. Biggart, M. Inst. C.E., chairrnan of the 
firm of Sir William Arrol and Co., Limited, which 
took place on April 26th, at Pollokshields. 

For some years before the death in February, 
1913, of Sir William Arrol, with whom he had been 
closely associated since 1879 in the execution of all 
his most important contracts, including the construc- 
tion of the Forth Bridge, Mr. Biggart had—jointly 
with Mr. John Hunter (now Director of Factory 
Construction under the Munitions Ministry)—been 
managing director of the company. Following upon 
the death of Sir William, Mr. Biggart was appointed 
chairman of the company, which responsible position 
he continued to occupy until laid aside by illness. 

Mr. Biggart, who was in his sixtieth year, was born 
at Burnhouse, Ayrshire. He was one of nine sons, 
and in early youth started his training in mechanical 
engineering in Glasgow. In September, 1873, he 
entered the employment of William King and Co., 
marine engineers, dock engine and boiler works, 
Paisley road, and after passing through the fitting 
and patternshops there he accepted a position in 
the drawing-oftices of Matthew Faul and Co., of 
Dumbarton, which he held until August, 1878. 
In the year following, while serving in the drawing- 
office of William Forrest and Co.. Limited, of Glasgow, 





he was engaged by William Arrol and Co. to go to 
Dalmarnock Works, and after a time became their 
head draughtsman. In that capacity he took part 
in the designing of bridges, roofs, and other.structural 
work such as was involved in the South Fsk Viaduct, 
Carlisle Railway Station, &c. 

In connection with the design for the Forth Bridge 
proposed by Sir Thomas Bouch—which, after the 
disastrous collapse of the Tay Bridge, was abandoned— 
and with that for the new Tay Bridge, William Arrol 
and Co. were employed to design and manufacture 
much of the plant required for the preparation of 
structural parts, and in that work as well as the 
actual structural work on the new Tay Bridge 
in its earlier stages, Mr. Biggart took a responsible 
part under Mr. Arrol. Early in 1883, when the 
contract for the erection of the Forth Bridge had been 
given to Tancred, Arrol and Co., Mr. Biggart, then 
in his twenty-fifth year, was appointed engineering 
manager and principal assistant to Mr. Arrol in 
carrying out the work involved in the contract. 
His duties as a mechanical engineer from that time 
onward were rendered more exacting from the point 
of view of administration and surveillance, and in 
every way he proved himself worthy as “ right-hand 
man” to Sir William Arrol. 

On the completion of the Forth Bridge in 1890, 
Mr. Biggart was made a partner in the firm, and 
thereafter took a leading part in carrying out the 
various contracts undertaken. It is impracticable 
here even to enumerate these, the firm having had 
as many as half-a-dozen large bridges on hand at 
one time, as well as a great variety of structures 
of diverse kinds in steel and its combinations. Notable 
amongst these contracts were the steel work of the 
Tower Bridge, London; the rebuilding of the 
Redheugh Bridge, Newcastle-on-Tyne ; new bridges 
across the Clyde for the Caledonian Railway and 
Glasgow and South-Western Railway Companies ; 
bridges across the river Barrow and river Suir, 
Ireland; the widening of the Blackfriars Bridge, 
London ; and the bridge over the Wear at Sunderland. 
Works still under progress, in which Mr. Biggart 
took direct personal interest, are the Southwark 
Bridge, London, and the strengthening of the floor of 
the Forth Bridge. 

Concurrently with the execution of these various 
undertakings, and largely necessitated by them, 
the mechanical engineering department of the 
Dalmarnock Works greatly developed. Many novel 
mechanical engineering appliances employed in this 
department of Dalmarnock Works were of Mr. 
Biggart’s invention. 

In December, 1887, Mr. Biggart was admitted to 
associate membership of the Institution of Civil 
Engineers, amongst his sponsors being Sir Benjamin 
Baker, Sir John Fowler, and Sir Frederick Pramwell, 
and was transferred to full membership about five 
years ago. He was also a prominent member of 
the Institution of Engineers and Shipbuilders in 
Scotland, a past-president of the Glasgow University 
Engineering Society, and a governor of the Royal 
Technical College, Glasgow, being convenor of the 
Engineering Committee. Considering the exacting 
nature of his activities, and the wide ramifications 
of the calls upon him, Mr. Biggart contrived to 
contribute very largely to the ‘‘ Proceedings”’ of a 
number of the professional institutions of which he 
was a member. For a series of papers on the Tay 
Bridge, read during the sessions 1885-86, he was 
awarded the ‘“‘ Railway Engineering ’’ Gold Medal of 
the Institution of Engineers and Shipbuilders, and 
at a later date the ‘“ Institution’? Gold Medal for 
a series of papers on the Forth Bridge, read during 
the sessions 1885-1890. He was the author of two 
papers on the Forth Bridge, read before the British 
Association; a paper before the Institution of 
Mechanical Engineers on stoking plant; and also 
an exhaustive communication to the Institution of 
Civil Engineers on wire ropes. As representing his 
firm he took an active part in the work of the Engineer- 
ing Employers’ Federation—of which his brother, 
Thomas Biggart, was secretary—and of the North- 
West Engineering Trades Employers’ Association, 
serving for a term as president of the latter body. 

He was also a member of the Board of Management 
for the Ministry of Munitions dealing with Glasgow 
and the West of Scotland. 

In private life Mr. Biggart took an active part in 
many philanthrophic movements. In 1905 he founded 
—jointly with his brothers and sisters in memory of 
their parents—the Biggart Memorial Cripple 
Children’s Home at Prestwick on the Ayrshire Coast, 
and his practical support was given to many other 
charitable schemes in Glasgow and the West of 
Scotland. 
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The Submarine Boat : Its Characteristics and Modern 
Development. By AttEN Hoar. London: 
Crosby Lockwood and Son. 1916. 

Tuts little book, designed, as its author tells us, to 

interest the general reader as well as the engineer, 

gives an impartial review of the progress of the sub- 
marine up to fairly recent times. The author, an 

American, is very frank as to the limitations of this 

type of craft, and his frankness is all the more accept- 

able, as it appears that he is himself interested in the 





development of a particular form of submarine boat. 
He recognises that ‘“‘the battleship must remain 
queen of the seas, and must be the deciding factor in 
any naval engagement.” This, of course, is the view 
of all the best people, in spite of the German pro- 
paganda among neutrals, which—following the 
example of the fox who wanted all the other foxes to 
have their tails cut short—has been directed to 
decrying the utility of the battleship and the lauding 
of the submarine. 

The author is, perhaps, somewhat premature in his 
opinion that “a limit has been reached with the 
present dual power system for propulsion.”” He gives 
as his reason that “ either the submerged speed and 
radius of action must be sacrificed to gain an increase 
in surface radius and speed, or vice versd.”” The dual 
system is, indeed, highly objectionable from the point 
of view of weight and space, and makes it impossible 
to obtain higher speeds without considerable increase 
of displacement ; but this increase of displacement 
was bound to come in any case, for reasons of sea- 
worthiness and habitability. As the author remarks, 
““the real limit to the radius of action of the sub- 
marine at the present time is the physical ability of 
the crew to stand prolonged hardships. He mentions 
the case of the United States submarine F 3, which 
made a voyage from Honolulu to San Francisco—2100 
miles—in stormy weather, the whole crew being sea- 
sick nearly the whole time, and utterly exhausted 
on reaching port. 

The chapter on the “‘ Power Plant ”’ is in a measure 
an indictment of the Diesel engine, the experience of 
which in the United States Navy does not appear to 
have been altogether happy. In the “E” and “F” 
class boats light four-stroke cycle Diesel engines were 
installed, but, according to the author, have never 
given satisfaction. The attempt to get weight down 
by a “ built up” construction of plates and angles 
was a failure, the engines simply shook themselves to 
pieces, and “set up new difficulties which serve to 
accentuate the inherent troubles of the Diesel prin- 
ciple.” Many designers, not only of Diesel but of 
other types of internal combustion engines as well, 
have learnt, often after bitter experience, that, like 
Shylock, they will have their pound of flesh, or rather 
cast iron, and the Diesel type out-Shylocks all the 
rest. The author asks “‘ whether the present relia- 
bility of the gasoline engine is not to be greatly pre- 
ferred to the economy of the Diesel engine.”” We 
should not like to give a decided answer to that 
question. One cannot look with equanimity on the 
employment of gasoline in such a confined space as 
the engine-room of a submarine. The Diesel engine 
has, in fact, been adopted because there has been, up 
till now, nothing better to take its place. 

In the chapter on “ Characteristics and Require- 
ments,”’ the author deals with the difficulty of making 
a successful attack by a submarine. The torpedo 
tubes being fixed in the hull the boat must be brought 
to train on the target, and if this is moving at a high 
speed it will only remain in the zone of fire for a very 
short time. Added to this that the periscope affords 
a very poor means of judging distance, we see that 
the chances of making a successful attack depend upon 
opportunity of, if you will, luck, rather than on the 
will of the submarine commander. The target must 
come to him to be hit rather than he should go in 
search of the target. We know, of course, from such 
accounts as have been published, that by far the 
greater number of successful attacks by submarines 
have been in cases where the vessels attacked have 
been steaming at a low rate of speed, or where the 
submarine has had information of the route which 
the vessel was to follow, and has laid wait for it. 
Speed, as the author remarks, is a protection against 
the sybmarine, though we demur to. his sweeping 
assertion that it must ever continue to be the only 
protection. The chapter.on the means of defence 
against submarine attack, by which he means active 
defence or submarine hunting, can hardly be expected 
to be complete or up to date. Fortunately, the thou- 
sand and one “ dodges ’’ which have been devised to 
limit the activities of these craft, are known only to a 
select few, but the relative failure of the several U 
boat campaigns is due to the exercise of inventive 
skill, the extent of which we shall not know till after 
the war, if then. We have no patience with those 
who are always wanting, for the sake of satisfying a 
morbid curiosity, reassuring details of the measures 
which are being taken. 

The book contains a chapter on the torpedo, and 
one on the submarine mine as corollaries to the sub- 
marine boat. The chapter on the design of the 
submarine boat will hardly be followed by a layman, 
but practically all the rest of the book can be. It 
is well illustrated by photographs and diagrams. We 
thought that American writers were sticklers for the 
rules of English grammar, and we were therefore 
surprised to find a number of split infinitives scattered 
through the book. Apart from this small literary 
blemish, it is well written in an easy style, and is an 
opportune contribution to the literature of the subject. 
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A VISIT TO THE BRITISH WESTINGHOUSE 
WOR 


e 
| 


THE representatives of the Overseas Dominions, | 
on the occasion of their visit to Manchester last week, | 
were invited to inspect some of the work now in 
progress at the works of the British Westinghouse | 
Electric and Manufacturing Company, Limited, at | 
Trafford Park. The party included Sir Robert | 
Borden, Sir Edward Patrick Morris, Mr. Wm. Fergus- | 
son Massey, the Maharaja of Bikanir, Sir James S. | 
Meston, Sir Satyendra Sinha, and Sir James R. | 
Dunlop Smith, who must have been greatly impressed | 
by the vast amount of work of extreme national im- | 
portance which is being carried out by the company. | 
Some idea of the extent of this can be gathered from | 
the high pressure at which upwards of 10,000 hands | 
are kept employed. 

A visit of inspection to these huge works is always | 
of more than average interest on account of the 
diverse character of their products. Besides shells | 
of the largest size the output now includes steam 


|} of 3600 revolutions per minute, and giving a con- 
tinuous output of 125 kilowatts at 400/450 volts 
when supplied with steam at 150 1b. pressure, and 


| exhausting into a back pressure of 5 lb. per square 


inch. The generators are compound wound and 
supplied with static balancers, to be suitable for 
supplying energy to a 3-wire circuit. The generators, 
it will be noted, are fitted with the Westinghouse 
radial type of commutator, the object of which is 


| to ensure good contact between the brushes and com 
| mutator with the minimum of pressure. 








THE STANDARDISATION OF ENGINEERING 


MATERIALS * 
As far as I know the first notable step taken in 


| the direction of engineering standardisation was taken 


by Sir Joseph Whitworth, about 1841, when he urged 
and obtained the adoption of the Whitworth screw 
threads, which came to be adopted here and in all 
countries. 














Fig. 5—125-K.W. TURBO-GENERATOR FOR SHIP LIGHTING 


turbines, turbo blowers and compressors, condensers, 
pumps, vertical and horizontal gas and oil engines, 
Diesel engines, electrical machinery of all kinds from 
electric generators of 15,000 horse-power down to 
miniature machines with parts minute as almost as 
those of a wrist watch ; electric traction equipment for | 
rail and tramways, transformers, switch gear, electric 
lighting and cooking utensils, and lighting, starting 
and magneto sets for motor vehicles. Such a variety 
of products, it might be thought, would lead to con- 
fusion ; but such is by no means the case, and this 
fact speaks volumes for the organisation. 

Out of the total of 10,000 hands probably one-third 
at the present time are females, whose welfare is the 
special care of a lady superintendent. Separate 
canteens have been erected for their use, and every- 
thing conducive to their physical fitness seems to | 
have been thought of. With regard to the employ- 
ment of women in the technical departments, an 
interesting development, due to the prevailing con- | 
ditions, is the special training given to educated 
women to enable them to fill posts of intermediate | 
responsibility in the company’s staff. 

Nothing approaching a complete description of the 
products seen by the visitors would be possible in the 
space at our disposal, nor would it be politic to 
divulge the nature of some of the work. We have, 
however, selected one or two of the most interesting | 
machines as subjects for illustration on page 402. Of 
these, Figs. 1-4 represent some of the details of a | 
15,000 horse-power electric reversing rolling mill 
equipment for Boleckow, Vaughan and Co., Fig. 1 
being the steel shaft, Fig. 2 one of the bearings and 
its housing, Fig. 3 the direct-current armatures, and | 
Fig. 4 the two halves of a stator. On the left-hand | 
side of the last-mentioned figure is seen the rotor 
carcase and shaft of a turbo-alternator of 17,400 | 
kilovolt-ampére capacity, which is now in course of | 
construction for the Manchester Corporation. The | 
speed of rotation of this machine will be 1500 revolu- | 
tions per minute. In Fig. 5 are shown two of three 
compact ship lighting sets, which have recently been | 
completed for Harland and Wolff, Limited. 

Referring to Figs. 1--4, it should be mentioned that | 
the electrical equipment for the rolling mill will 
comprise a motor with two armatures and two 
stators, the total output of which will be 
15,000 brake horse-power. ‘The motor will be 
driven from a motor generator set having a heavy | 
fly-wheel. This set will be driven by a three- 
phase, 60 period, 2400 volt motor having a synchron- 
speed of 600 revolutions per minute, the 
generator capacity being 2700-kilowatt continu- 
ous rating. With regard to the ship lighting sets, | 
these comprise impulse type back-pressure steam 
turbines capable of driving the generators at a speed 


ous 


| greatly extended since that 
| Government grant during 1916, including that for 


| codes for all 


In 1864 a Committee of the Franklin Institute 
recommended the adoption of the Sellars screw 
thread, which is now known as the U.S. Standard. 
Also in 1898 the American Institute of Electrical 
Engineers appointed a Committee, under the chair- 
manship of Professor F. B. Crocker, of Columbia 
University, to consider the standardisation rules for 
electrical machinery. The chairman of this Committee 
at the present time, which has now thirty-four 
sub-committees, is Professor Comfort Adams, of 
Harvard University, to whom I am indebted for a 
most complete review of the progress of standardi- 
sation in the United States. 

The Bureau of Standards of America for 
more than ordinary remark, if only to show the 
financial support which scientific investigations have 
for many years received in America. The Bureau was 


calls 


| established in 1901, and, although there had been 
| previously a Bureau of Weights 


and Measures, 
it was merely a receptacle for standards of weights 


|and measures, &c., and not an active institution. 


The work of the present Bureau of Standards has 
date, and its total 


buildings, was, T am informed, nearly two million 
dollars. Recently the Bureau has entered into 
questions of industrial standardisation, involving, 
amongst other things, the establishment of safety 
kinds of structural work, including 
particularly that of the American Public Service 
Co-operations. This action has been accompanied 


| by considerable disturbance in industrial interests, 
| and has given rise to controversies. 


I would add that in France the Société d’ Encourage- 
ment pour I’Industrie Nationale has, since 1891, 
given much study and attention to the standardisation 
of metric screw threads, and now has a very complete 
series ranging from 0.4 mm. to 100 mm., which 
includes the entire series known as the Systéme 
International. 

Time, however, does not allow of more than this 
passing reference to the actions of other countries, 
interesting as they are, but I will give in an appendix 
to my lecture when printed further details received 
from various sources abroad. 

The extension of the principles of standardisation, 
however, slumbered in our country, and [ do not 


|think that anything of a general nature was here 


set on foot till January, 1901, when IT brought before 
the Council of the Institution of Civil Engineers 
the urgent need of systematic standards to replace 
the increasing confusion in engineering manufactures, 


| due to engineers who designed the work and manufac- 


*James Forrest Lecture, by Sir John Wolfe Barry, K.C.B., 
F.R.S., delivered on the 2nd of May, at the Institution of Civil 
Engineers. Slightly abridged. 





turers who executed it being without general guidance 
as to the readily available form and composition 
of the manufactured articles or their component 
parts. It was shown that many engineers designed 
work with special though unnecessary rolled sections, 
that consequently purposely made rolls had often 
to be cut for small quantities of steel in order to 
meet these demands, causing unnecessary cost and 
delay, that each manufacture had its own sheet of 
sections without any community with other rolling 
mills, and that manufacturers could not with prudence 
roll for stock, as there was no certainty that their 
product would be wanted. Thus an endless number 
of rolls was being accumulated, and much time and 
money were being wasted, seriously handicapping 
our manufacturers in competition, in addition to 
increasing unnecessarily prices in the home market. 

The same was true of tramway and railway rails, 
for everyone designed his own type for the same 
or similar duties, and each type had some quite 
unimportant difference of shape. Thus there were 
seventy different sections of tramway rails, and now 
the work of the country is better done by five sections 
of standard shapes. In the case of railway rails 
almost every railway company had its own section 
for each description and weight of rails used on its 
system. Now there are only nine standard sections 
of bull head railway rails in use on our railways. 
from a weight of 60 lb. per yard increasing by 5b. 
per yard up to 100 lb. per yard. There are seventeen 
standard sections of flat bottom rails ranging from 
20 Ib. to 100 lb. per yard, which are very largely, 
though not exclusively, used in export trade. 

In the case of Portland cement there were almost 
innumerable specifications of the constituent in- 
gredients and of tests prescribed, the difference being 
quite unnecessary. Now we have one standard 
specification for cement, combining all that was good 
of former requirements. I mention these facts for 
illustration, and I shall refer to them again; but I 
may say that in the long list of subjects investigation 
and study showed that in 1902 there were variations 
in manufacture without any real value, which added 
to expense and delay without increase of efficiency. 

Such being the ordinary conditions of the engineer- 
ing industries, the truth of which became still better 
known as the subject was investigated, I moved 
in the Council of the Institution of Civil Engineers 
that a committee should be appointed by the Council 
to consider the subject fully and to report. The 
motion was adopted, and the original Committee 
appointed consisted of Sir Benjamin Baker, Sir 
Frederick Bramwell, Sir Douglas Fox, Mr. James 
Mansergh, the president of the Institution, Professor 
Unwin, Mr. J. A. McDonald, and myself—all of 
whom were members of the Council. We recommended 
after careful study that a commencement should be 
made by drawing up standards for rolled sections 
of iron and steel for structural work and shipbuilding, 
and suggested that the Institution of Mechanical 
Engineers, the Institution of Naval Architects, and 
the Iron and Steel Institute should be invited to 
co-operate. These bodies cordially accepted the 
invitation, and at a later date the Institution of 
Electrical Engineers were, on invitation, added. 
The above bodies, with of course the Institution 
of Civil Engineers, which initiated the movement 
became known as the five supporting institutions. 

When it was first decided to take up seriously 
the subject in 1901, and to form the Engineering 
Standards Committee, certain fundamental principles 
were recognised as indispensable : 

(1) That the different interests of producers 
and purchasers should be thoroughly represented. 
It was not desired to form a committee and pro- 
mulgate standards ex cathedra, but only after the 
fullest discussion by all concerned. Sectional com- 
mittees were nominated to inquire into details, and 
comprised civil engineers, shipbuilders, manufacturers, 
official representatives of the great spending depart- 
ments of the State, of the great public companies such 
as the nominees of the railway companies, Lloyd’s, 
Bureau Veritas, British Corporation, and of a large 
nimber of technical and trade associations, and, 
lastly, scientific experimenters and technical experts. 

(2) That the movement was a voluntary effort to 
introduce order into a condition of things which had 
become more or less chaotic, or, at any rate, which 
urgently required intelligent regulation. 

(3) That the movement being voluntary and in the 
interests of producers and consumers, all should be 
asked to give their services gratuitously. 

(4) That it should be recognised that, though a 
commencement would be made in two or three impor- 
tant matters, there would probably be many other 
subjects of engineering trade which also stood in need 
of systematic regulation, and that these would emerge 
as time went on. 

(5) That the Committee should only undertake to 
deal with any subject when a demand for their 
services came from important representatives. In 
fact, that the Committee should not take up subjects 
of their own initiation, but rather in order to meet 
recognised wants. 

(6) That the Committee should not be merely an 
academical body, but one in the closest touch with 
the practical requirements of consumers and producers 
through the engineering profession, and through the 
managers and chief ofticers of the great manufacturing 
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undertakings, and in close touch with modern 
scientific knowledge and discoveries. 

(7) That the Committee should not become a testing 
authority, but that their work should be to set up the 
standards, leaving it to purchasers to satisfy them- 
selves that they obtained what was specified. In 
fact, that, in this direction, caveat emptor should 
express the limitation of the work of the Committee. 

(8) Most important perhaps of all—-that the work 
of the Committee should at all times be subject to 
revision, so that improvements could be incorporated, 
and that the various trades should not become hide- 
bound, nor their methods stereotyped. 

These fundamental principles have guided the 
Committee throughout its career, and have been the 
reasons why their work has been remarkably successful 
and has secured the confidence of all. Our constitu- 
tion and procedure are essentially different to those 
of the organisations for standardising in other 
countries. 

Thus out of small beginnings, the Engineering 
Standards Committee, a great voluntary effort, and 
one in which public spirit has been lavishly shown, 
was founded. The original Committee, consisting of 
only seven members, has now grown to the present 
far-reaching organisation with a main committee of 
twenty-two members, with sixty-four sectional com- 
mittees and sub-committees, as well as numerous 
panels, dealing with standards relating to, practically 
speaking, the whole of engineering practice. There 
are now well over 500 members of the various 
committees. They ure gentlemen, all of whom are 
in important positions, who freely give their time and 
experience, often at great personal inconvenience and 
expense, to this work which is of ever-growing 
national importance. | submit that the thanks of 
the country are due to these gentlemen for their 
ungrudging services. 

The administration of the work is vested in. the 
main committee, composed of nineteen representatives 
of the five institutions, who originally nominated the 
Committee together with three members elected, 
not as representing any particular institution or 
association. but on account of their eminence in the 
profession. 

The first’ publication, viz., the ‘Lists of British 
Standard Sections,” was issued in 1903, and further 
specifications to the number of seventy-seven have, 
year by year, been added up to the present year, 
while several others are under consideration. 
Revisions of publications, in order to follow advances 
in the subjects dealt with, have been from time to 
time undertaken. 

The main committee deals with the whole of the 
executive work, the raising of the necessary funds, 
the controlling of the expenditure, the acceptance or 
declinature of subjects for standardisation, as well as 
the ratification of all reports and specifications 
presented for approval by the various sectional 
committees prior to publication. 

These sectional committees are appointed by the 
main committee, who nominate the respective 
chairmen, and arrange the general lines upon which 
the subjects are to be dealt with. 

By reason of its centralising organisation, the main 
committee is in a position to give the greatest effect 
to co-ordination and collective effort, and thus the 
practical value of the standards to the industry at 
large is considerably enhanced. ‘The utmost care is 
taken at the very outset to ensure that all those who 
have, or could possibly have, any interest in the 
proposed work of standardisation shall, through their 
leaders or recognised technical society or trade 
association, be adequately represented. In this way 
all parties have ab initio a consultative voice in the 
proposals, and the possibility of overlapping and 
subsequent friction is avoided. 

Each sectional committee has complete liberty of 
action in the drafting of the specifications and reports 
coming under its jurisdiction, and is expected to 
ensure that all interests have been properly considered 
before a report is submitted to the main committee 
for ratification. Should, however, any serious 
question arise when the report is before the main 
cormmittee for approbation, it would be referred back 
for reconsideration before final approval. This method 
may appear somewhat slow, but the experience of 
many years has proved that nothing is gained by 
coming to any hasty decisions in questions of stan- 
dardisation, which are so vital to each industry 
concerned. 

The National Physical Laboratory acts as the 
Committee’s official testing bureau, and, generally 
speaking, is the ultimate scientific authority in matters 
concerning mechanical, metallurgical, and electrical 
tests. It acts in an advisory capacity in practically 
all the work in which unbiassed experimental data are 
essential in order to establish the facts underlying the 
principles involved. 

Soon after the first sectional committee was formed 
for dealing with rolled sections, demands arose in 
connection with other subjects, and three other 
sectional committees were nominated for introducing 
standards in other important manufactures. 

Thus the project of standardisation became launched 
in 1901-2 by the nomination of four sectional com- 
mittees: (1) on bridges and building construction ; 
(2) on materials for shipbuilding ; (3) on locomotives 
and railway rolling stock; and (4) on railway and 
tramway rails. 





The whole subject began to stand out as one of 
national importance, and it was decided to approach 
the Government to join in the movement by their 
support and financial assistance. 

The funds necessary for the carrying out of the 
work of the Committee were at the outset supplied by 
the five institutions which originally nominated the 
Committee, and it was recognised at quite an early 
stage, not only that the support and countenance of 
his Majesty’s Government would be invaluable to the 
movement, but also that the various Government 
Departments, who were large users of the materials 
for which standards were being drawn up, were deeply 
concerned and should be asked to help, apart from 
financial aid :—(1) By nominating representatives to 
assist in its deliberations}. and (2) by the adoption 
of the Committee’s standards when issued. 

With this object in view, the Committee appointed 
a deputation to wait upon the Right Hon. A. J. 
Balfour, at that time First Lord of the Treasury, and 
later upon Mr. Gerald Balfour, President of the Board 
of Trade. The result of this interview was that the 
Treasury expressed their willingness to include a sum 
of £3000 in the Estimates for 1903-4 as a contribu- 
tion to the funds of the Committee for that year. 

This financial support was subsequently extended 
over the years 1904-5-6 by a grant-in-aid equal to 
the amount contributed by the supporting inst itutions, 
manufacturers and others, and was continued on a 
smaller scale down to 1916 on the basis of being 
one-third of the subscriptions received from the 
industry in each year, but with an unfortunate 
maximum of £500. A further grant of £500, on the 
same conditions, is being continued for the three 
years ending March, 1919. 

The Indian Government made a grant of £1000 
towards the ‘general expenses of the Committee in 
recognition of work done in the interests of that 
country, and especially in regard to the first report 
on the standardisation of Indian locomotives, which 
received the approval of the Secretary of State for 
India in December, 1904. The Secretary of State 
for India in Council has since requested that the 
Locomotive Committee may be made 4 permanent 
body for the purpose of considering questions remitted 
to it from time to time by the Railway Board in 
India, and the Indian Government has undertaken 
to defray the expenses” incurred by the Committee 
in the preparation of reports on subjects affecting 
India remitted to the Committee. In this connection 
two further grants amounting to £800 have been 
received from the Indian Government. 

The Governments of New South Wales, Queensland, 
South Australia, and Victoria have recently become 
subscribers to the Committee's funds, 

The Institution of Civil Engineers acts as ‘Trustee 
of the funds and property of the Committee. 

To supplement the Government grant and to 
provide sufficient funds to carry on the work of the 
Committee adequately, appeals were issued in 1903, 
1907, and 1910, asking for subscriptions towards 
the funds of the Committee, and a liberal response 
was made by the engineering industries of the 
country ; also by railway, shipping, and other com- 
panies, and by some of the local boards and tramway 
authorities. 

The Electricity Committees of several municipal 
authorities and corporations have become subscribers 
in view of the benefit accruing to their undertakings 
from the electrical standardisation being undertaken 
by the Committee. 

The total expenditure of the Committee since its 
formation in 1901 to March 31st, 1916, has been 
approximately £51,000, an average of about £3400 
per annum—not & large sum in view of the work 
accomplished, and contrasting somewhat strangely 
with the very liberal contributions to the Bureau 
of Standards in the United States 

It will have been observed that among the four 
sectional committees first formed in 1901 was one 
for arriving at standards for locomotives. It is 
much to be regretted that, as far as locomotives 
for service in this country are concerned, very little 
has been effected. This has not been due to the 
Standards Committee, but to the want of demand 
by railway companies and their locomotive super- 
intendents. I attribute the fact, which is lamentable, 
to these causes. Every British company keeps to 
its own type on the supposition that each railway 
must have engines suitable to itself and to differing 
conditions ; but I confidently submit that there is 
nothing in the contention. In India a_ broader 
view was taken, mainly, L think, because Indian 
railways are more or less under Government control, 
and was due to Lord George Hamilton, then Secretary 
of State for India, who, in 1901, instructed the loco- 
motive superintendents of India to meet in conclave 
and arrive at a certain number of types suitable 
for that country. The movement has been a complete 
success and has saved India a very large sum of 
money. The vatieties of the duties of the locomotives 
in India are very diverse: there aro several gauges 
of Indian railways; the gradients on the different 
lines and the loads differ quite as much as in Great 
Britain, but all these varying conditions have been, 
and are being successfully dealt with on the recom- 
mendations of the Standards Committee, under which 
six broad gauge and four metre gauge locomotives 
have been designed and approved, and three more 
are under consideration. In India no one would, 





I believe, dream of going back to the old chaotic 
want of system. 

In India standard locomotives are not inferior 
to those of any other country in the world. The 
tractive forces are high, and the working loads are 
very great. 1t should be stated that the standard 
engines are for saturated steam, and that a revised 
report, will provide for superheated steam. It is 
much to be wished that, if a more centralised control 
of British railways becomes a fact, the locomotives in 
this country will be dealt with as has been done in 
our great dependency. There cannot be any doubt 
that very much money would be saved by a simpli- 
fication of types and interchangeability, and that 
the traffic of the country would not suffer, but 
gain largely in many and various ways. | commend 
this subject to those in power, for, following one of their 
fundamental principles, the Standards Committee 
only act in obedience to @ demand from outside. 

As in the case of locomotives, 80 with railway 
rolling stock; there is great need of unification 
of design, and this matter is being taken up in India, 
though I am sorry to say little or nothing is being 
done in this country. Of course, the bulk of the 
component parts of rolling stock are now made to 
standard sections and specifications, but the full 
standardisation of wagons and carriages is very much 
to be desired, and, if it were taken in hand, the same 
suecess which has been achieved with locomotives 
in India could be attained with rolling stock in general 
both in India and Great Britain. 

Demands have recently arisen for the standardi- 
sation of cargo ships and of agricultural machinery. 
In neither case have these demands assumed as yet 
an official character, but, if such takes place, the 
Standards Committee will no doubt be prepared 
to act. 

As to the results of standardisation as above 
described, it is difficult to form any estimate of the 
beneficial effects which have resulted from engineering 
standardisation, but I am justified in saying that they 
have been immense in facilitating production and 
in cheapening output, while ensuring excellence in 
scientific composition of materials and in accuracy 
of workmanship. I have asked some of the leading 
manufacturers to help me in this matter by giving 
me some estimate of the percentage in 1914 of their 
output which is produced in accordance with our 
standard specifications and standard sections. 

It is, of course, impossible to trace the full effects 
produced in trade of the Cornmittee’s recommenda- 
tions, but I will allude to some of the principal 
items, and we may be confident that what has been 
the acknowledged effect in these has been, and is 
year by year being realised in all. In the matter of 
rolled sections for construction and shipbuilding, the 
total annual output in a pre-war year was about 
2,400,000 tons, worth probably about £17,500,000. 
Of this quantity at least 85 per cent. was rolled 
to standard sections and specifications. and in some 
cases the proportion rises to 95 per cent. upwards. 
Of rails for railways and tramways amounting to 
991,000 tons annually, of a value of about £6,100,000, 
approximately 75 per cent. of tramway rails were 
rolled to British standard, and in the case of bullhead 
railway rails, which are almost exclusively used in 
this country, although it is more difficult to give a 
definite figure, it is no exaggeration to say that rails 
now rolled to standard are rapidly approaching # 
figure of 90 per cent., as practically all the railway 
companies since the war have agreed to adopt the 
standard. 

It is more difficult to arrive at the proportion of 
electrical products made in accordance with the 
British standards, owing largely to the state of flux 
of the industry due to the rapid advance of knowledge 
in this science. It may be noted, however, that most 
of the telegraph material employed by the British 
Post-office, the whole of the tramway poles now used 
throughout the country, and at least 90 per cent. of 
the cables and wires for electric light, telegraph and 
power purposes are made to British standard. 
According to the last census of production, the cables 
and wires alone are given at about £4,000,000 per 
annum, which is a rough indication of the magnitude 
of the sums involved in this branch of the engineering 
industry. 

Time being short, I will only allude to one other 
subject, viz., the experience with Indian locomotives. 
In 1905 the standard specification was issued, and by 
1908 a thousand engines had been built or were under 
construction, and this number has now increased to 
2300 locomotives, representing roughly 74 millions 
of pounds sterling. Ten years of practical experience 
has shown the advantages of the policy which has 
been pursued in India, both from a public point of 
view and from that of the trade. 

From whatever point of view the subject is con- 
sidered, whether from economy of money in such 
very large annual figures, or from the aspect of the 
saving in time and of the certainty that if the 
purchasers see that they are supplied with the 
standard articles, they will get the articles they 
require and of the best kind, it will be recognised that 
the work already performed and still in progress by 
the Standards Committee assumes & position of great 
national importance. 

Let me repeat that each of the standard specifica- 
tions and drawings is subject annually to review by 
the Sectional Committee entrusted with each particular 
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subject, in order to ensure that there is no bar to 
improvement and progress. 

Having thus endeavoured in the time at my 
disposal to give some idea of the history and work 
during the past sixteen years of the Standards Com- 
mittee in this country as affecting the home trade and 
portions of our export trade, I desire to draw attention 
to what it will be agreed is now an important matter 
as affecting our foreign commerce This has become 
of extreme interest in view of the great competition 
which already exists, and which after the war may be 
expected to be even more acute. 

I was invited as chairman of the Standards Com- 
mittee to attend last summer a Government 
Committee on Engineering Industries, under the 
chairmanship of Sir Clarendon Hyde, and to explain 
what had been done by the Standards Committee’s 
efforts, and I was asked by the Committee several 
questions on the future of foreign competition, 
especially in countries of Latin origin and in Russia. 
The question of metrical measurements in those 
countries was prominently mentioned. I gave the 
Committee my views as an individual, but said that, 
not having been accredited by my Committee to go 
deeply into the subject, I would obtain instructions 
from the Standards Committee, which should be 
summoned for consultation. The matter was then 
carefully considered, and I again attended the 
Government Committee and laid before them our 
views, which were, practically speaking, in accordance 
with what had been indicated as my individual 
opinion. 

The conclusion at which the Standards Committee 
arrived was that there is urgent need for steps which 
will assist our engineering manufacturers in competing 
successfully in foreign markets. 

We recommended :—(a) That the specifications of 
the British Engineering Standards Committee, or at 
Jeast the more important of them, should be at once 
translated into French, Spanish and- Russian, with 
metrical equivalents for the British measurements 
and formule. 

(6) That local committees of engineers and traders 
in close touch with the Main Committee in London 
should be formed at about twelve important trading 
centres, for example, in the Argentine, Brazil, Canada, 
Chili, China, India, Peru, Portugal, Russia, South 
Africa, Spain, Uruguay. 

(c) That the price of all our publications, whether 
in English or the other languages, should be largely 
reduced, viz., to about Is. a copy, or its equivalent in 
foreign moneys. 

(d) That the local committees should have as 
chairman the British Consul or other representative 
of the Government. 

Sir Clarendon Hyde’s Committee gave their cordial 
support to these proposals, which were afterwards 
referred to the Committee on Commercial and 
Industrial Policy, under the chairmanship of Lord 
Balfour of Burleigh, and that Committee also approved 
of them. The result of these investigations has been 
that the Government decided to give their assistance 
in ing them into effect. The Foreign Office and 
the Board of Trade will support the new venture 
through their officials, and the Treasury have given 
valuable financial assistance. 

In alluding to these recommendations, I should like 
to say that in recognising that metrical equivalents are 
necessary for countries which have adopted and 
possess them, we do not enter on the thorny subject 
of a compulsory general change of British standards. 
Still less do I wish to broach this vexed subject here, 
which might transform this staid meeting into one of 
raging controversy. I do not conceive that it is the 
duty of the Standards Committee to take sides in this 
sharply contested matter. The work of standardisa- 
tion is undertaken at the request of different 
industries, and has usually to be carried out in the 
units employed, whether here or abroad, in the 
particular industry concerned. In the case of our 
foreign trade, it is, no doubt, our business to use the 
standard measurements of the countries which are 
our customers, and we are adopting that principle, 
quoting also alongside the British measurements. It 
seems in many quarters to be forgotten that under 
the laws of the British Empire the British and 
metrical measurements are equally legalised. 

With regard to the formation of local committees 
in foreign centres of trade, I may point out that a 
nucleus in each case exists in the representative 
members of the supporting institutions resident there, 
who advise the Councils, from time to time, on 
professional matters and represent them in such 
questions as examinations and the status and 
qualifications of new members. It is recognised that, 
as in this country, the local committees should have 
on them representatives of trade and of the official 
classes. 

The functions of these committees will be to keep 
accessible all the British standard specifications and 
reports and to make them widely known; also to 
obtain early information regarding all new under- 
takings, and to urge as far as possible the great 
advantages to be gained by the adoption of British 
engineering standards; in fact, to aid and foster our 
foreign exports in every way. 

All these developments abroad, including the 
reduction in the price of our standard specifications, 
will cost, money both in the first place and annually. 
Our Committee have accordingly asked for, and have 





obtained, substantial assistance from the trades 
concerned, amounting so far to close on £13,000, and 
his Majesty’s Government have made a grant of 
£10,000 towards the expenses of the new departure. 
The funds at our disposal have thus enabled the 
translations to be set on foot, and the cost of our 
publications to be reduced to a flat rate of one shilling, 
following in that respect the example of the United 
States, who sell their specifications generally for a 
quarter of a dollar or less. 








CYCLOID-WEIR WATER METER. 








A NEw design of water meter of the weir type is being 
introduced in the United States, nore particularly for use 
in manufacturing works and power stations, where water 
is used in large quantities for boilers and industrial pro- 
cesses. With an ordinary weir meter complication of 
registering apparatus is introduced by the fact that the 
flow of water through it is in proportion to an odd power 
of the head on the weir. 

In the new design the weir opening is in a curved surface 
in a vertical plane, the curve being so laid out that the flow 
through it is always proportional to the head above the 
crest of the weir. The proper curve was arrived at after 
extended experiments, and proved to be a right cycloid. 
The device is known therefore as the “ cycloid weir.”’ It 
is not only very simple but very accurate, and it is claimed 
to register within 1} per cent. of the actual weight of water | 
passing through the meter. It is as accurate with low | 
head as with high head, and, however small may be the | 
head, the water has a clear flow, instead of trickling over | 
the face of the weir, as is the case with low head on a | 
straight weir. 

The weir itself is shown in Fig. 1. It is a sheet :n¢etal | 
box, with a slot or weir opening in the curved face, aad a | 
flanged bottom for attachment to the bottom of the | 





This weighs about one ton, or 4} tons when filled with 
water. The cycloid-weir meter is built by the Kennicott 
Company, of Chicago. 








RAILWAY MATERIAL FOR SOUTH AMERICA. 





Most of the South, and some of the Central, American 
countries are awaiting with some anxiety the renewal of 
normal conditions in Europe to procure the railway con- 
struction material of which they are greatly in need. At 
the time that the European war dislocated the whole of 
the markets in that part of the world, a considerable 
programme of new railway construction was about to be 
carried into effect. Since the end of 1914, however, only 
the most necessary work has been continued, and hardly 
any new undertakings have been begun. Most of the 
material available was either utilised for the carrying out 
of urgent repairs, or carefully hoarded for use in cases 
where delay in new building was considered a matter of 
danger. Argentina has, for example, found it expedient 
to proceed, so far as it can do under the adverse conditions 
mentioned, with the construction of the following national 
lines ;—~In the Chaco Province, the Chaco-Patagonian 
extension ; in the Province of San Luis, the Milagro line to 
the capital of the State, San Luis ; in the San Juan Pro- 
vince, the San Juan to Jacahél; and the Aimogasta to 
Aminga line. At the end of last year Argentina ranked 
first in Latin America, third among the nations of the 
American continent, and eighth among the nations of the 
world in the number of miles of railway in operation. 
Bolivia has an extensive scheme for further construction, 
which will be financed to a great extent, it is believed, 
by North American houses, and partly by Government. 
The next two years are destined to see a great activity in 
this Republic, which will be in the market for a large 
amount of construction material, as well as for rolling 
stock, bridge work and steel sleepers. Trunk lines have 
already been. established, and some are in full operation, 
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measuring chamber. The complete apparatus is shown 
in Fig. 2. The riveted steel tank is divided into two 
compartments by a horizontal partition. Upon this 
partition, in the upper or measuring chamber, is mourited 
the weir box—or weir boxes in large plants—the aperture | 
at its base being the only opening in the partition. Water 
enters by means of an inlet valve controlled by a ball 
float in the lower or storage chamber, and the head of the 
inlet pipe in the upper chamber is surrounded by a semi- 
circular baffle. Another baffle is formed by a transverse 
plate in front of the weir. Within the tank is a cylindrical 
chamber or float pot, containing the float which operates 
the registering apparatus. A small pipe connects this 
cylinder with the body of water in the measuring chamber, 
so that the level of water is the same in the cylinder and 
chamber. Where the meter supplies feed-water for 
boilers, @ balanced valve in the lower or storage chamber 
automatically regulates the supply, and ensures that a 
proper supply of water is maintained in the chamber. 

The indicating apparatus includes three devices :— 
(1) An indicator or gauge which shows the rate of flow at 
any moment of observation; (2) a graphical recorder 
which marks upon a chart the rate of flow; and (3) a 
register which shows the total amount of water that has 
passed through the meter. 

The indicator and register are operated by the rod of the 
float in the float pot, this rod raising and lowering a 
vertical shaft which carries a small friction wheel and a 
circular rack. The friction wheel rides against the face of 
@ friction disc driven by an eight-day clock movement. 
With no head on the weir the small friction wheel is at the 
centre of the disc, in neutral position, so that it does not 
revolve ; the pinion which carries the hand of the indicator 
dial—and is driven by the circular rack—is at the zero 
position. When water rises in the float chamber and 
upon the weir the float rises, and the pointer of the indi- 
cator is turned to its proper position on the dial. The 
friction wheel also moves upward across the friction disc 
and is given motion, its speed—and that of the registering 
apparatus driven by a gear at the top—increasing as the 
water rises and the wheel moves across the disc. 

The weir has a capacity of 150,0001b. of water—or 
15,000 gallons—per hour. The largest meter yet built, 
capable of measuring 750,000 lb.—or 75,000 gallons—per 
hour, has five weir boxes in the measuring chamber of a 
tank 8ft. long, 7ft. wide, and 6ft. high. This chamber is 
lft. 8in. high, leaving 4ft. 4in. for the storage chamber. 
The inlet and outlet pipes are 12in. diameter. The weight 
of this meter complete is about three tons, or 13} tons 
when filled with water. A meter. with a capacity of 
150,000 lb.—or 18,000 gallons—per hour. has a tank 3}ft. 
by 7ft. and 5ft. high, with 6in. inlet and outlet pipes. 











mS ee 


| and the building of a series of branches is now aimed at. 
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Fig. 2 


Thus, there will be a line from Atocha to Tupiza, connect- 
ing the railway system of Bolivia with the Tupiza-La 


| Quiaca line and the Central North Argentina, constituting 


an inter-continental route from Mollendo, in Peru, to 
Buenos Aires, in Argentina. The Bolivia Railway Com- 
pany has in hand the construction of the Buen Retiro 
line to Cochabamba, uniting the central regions of the 
Republic with Oruro and La Paz. The line between La 
Paz and Yungas has made some headway, but here there 
is now @ shortage of material and delay, in consequence, of 
certain important work. From Potosi to Sucre construc- 
tion work is proceeding fairly satisfactorily ; with the com- 
pletion of the ter of these various undertakings 
&@ move in the direction of what is termed the second part 
of the Government railway extension plan will be begun. 


| The lines towards the Beni and the Paraguay rivers are 


referred to. From Cochabamba there will be a line to 
Chimoré ; from Yungas a line extending towards Rurrena- 
baque ; from Sucre the extension will continue easterly 
towards illas, thence to Santa Cruz, and on to the 
two great rivers above mentioned. 


The Ecuadorian Government has no intention of being 
left behind in the matter of new railway construction, and 
‘an ambitious plan, for which, it is said, the necessary funds 
have been found or guaranteed, has been adopted by 
National Congress, and put in hand by the responsible 
authorities. The main enterprise is the railway from 
Chone to Quito, the capital of the Republic, lying at an 
elevation of some 10,000ft. above the level of the sea. 
This portion of construction represents the uncompleted 
part of the French concession known as the Bahia de 
Caraquez to Quito Railway. It covers a distance of some 
350 kiloms., or, say, 217.5 miles. The outbreak of 
war prevented the French undertakers from carrying 
out the work, and the Government was perforce 
obliged to take up the completion. The line is one of 
0.75 meter-gauge, and the part already built runs from 
Bahia de Caraquez to Chone, a distance of little more 
than 80 kiloms., or, say, fifty miles. This has been in 
operation since the latter end of 1912, but it has fallen into 
so bad a condition that in all likelihood it will have to be 
entirely rebuilt, so as to correspond with the new portion 
soon to be taken in hand. Heavier rails are recommended 
on account of the steep gradients, but it has not as yet 
been definitely decided whether they shall be altered 
throughout the track or only in certain sections of the line. 
In any case @ large amount of new rails will be required. 
Only a portion of the actual order has, so far, been 
placedyin ,the United ‘States...Then there is the 
new railway, from the port of San Lorenzo, on ‘the 
northern coast of Ecuador, to Ibarra, some 60 kiloms, 
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northwards from Quito, and from Ibarra to Quito. 
When completed, this line would afford the capital a 
northern outlet on the Pacific, in addition to the present 
southerly communication from Quito to Guayaquil. 
Nicaragua, notwithstanding the fact that lack of liquid 
fuel has necessitated the suspension of the Pacific Railway 
Company’s operations between the important towns of 
Leén-Corinto, Maysaya-Diriamba, Chinandega-El Viéjo, 
and Mandgua-Granada to three times a week instead of 
daily, new construction has been decided upon between 
Fonseca Bay and Chinandega City, at which point the 
line will connect with the present system to La Paz, and 
proceed thence to Chontales and Momotombo. A branch 
line is likewise planned between Boaco and Matagalpa. 
The main line will then continue on to the Atlantic coast. 
An enormous amount of new construction and repairs 
is due in Mexico, and it is said that the Carranza Govern- 
ment is ready to proceed with the work. It is, however, 
practically certain that neither British nor United States 
manufacturers of construction material would consent to 
provide the means at this time, and now that the 
Mexican Government appears to have decided to have 
nothing more to do with Germany, it would seem that 
the undertaking is little likely to see speedy completion. 








A NEW SYSTEM OF PUMPING FROM DEEP 
WELLS. 


THE city of Memphis, in the United States of America, 
obtains its water supply from deep wells sunk in different 
of the city, and fifteen of these wells are equipped 

with the Wills’ system of electrically operated pumps. 
This system, which has been patented, comprises a 
combination composed of a rotating suction element 
placed in the well to raise water from below the suction 
limit, and a force pump at or near the surface to lift the 
water from the well and discharge it into the mains with 
@ continuous and uninterrupted flow against the desired 
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PUMP AND SUCTION ELEMENT 


head. This of individual pumping units and 
scattered sites of wells obviates the necessity of a reservoir, 
dispenses with the use of large distributing mains, and 
enables the pressure and supply to be varied when and 
where needed. 

The lifting element which goes down in the well, consists 
of a vertical shaft fitted with impellers, which areso designed 
as to lift the exact amount of water which the force pump 
can discharge against a head. The shaft and impellers 
are’ placed in a steel casing made in sections, which are 
coupled together with deflector guides. The guides not 
only free the water from its whirling motion before it 


‘reaches’ the impellers,’ but also receives the water which 


falls, thus enabling its weight to be carried on the steel 
casing instead of upon the shaft. The internal bearings 
are of such construciion that the shaft touches them only 
when swerving out of line. As these bearings are 
continually immersed they require no lubrication, and, in 
fact, all the parts needing lubrication are at the surface 
and easy of access. 

Two forms of pumping units have been used in Memphis, 
differing only in the forcing element. In one of these 
there is a rotary force pump, and the suction element 
delivers the water to its inlet pipe, the two pumps and 
an electric motor being synchronised. In the other 
design, there is a vertical shaft centrifugal force pump, 
and the lifting element delivers the water into the eye 
of the centrifugal, the two pumps being operated synchron- 
ously with a motor mounted on top of the centrifugal 


pump. 

The wells are 200ft. to 275ft. deep and 10in. diameter, 
but the system can be applied to wells 6in. to 18in. 
diameter, and working against greater heads. The over-all 
efficiency of the pump is 51 per cent., including the friction 
loss in the well and the discharge pipe, and the loss in 
the electric motor. On the larger sizes the efficiency 
would be about 60 per cent. 

Each pumping unit is installed in a concrete chamber 
under the street, so that no purchase of property is required. 
Nothing is visible in the street except the manhole. In 
case of hot bearings, excessive pressure or fluctuations in 
current the pump is stopped by means of an electric 
controller, the operation of which is recorded on an 
instrument either at the central operating station or 
in the chamber. The wells and their motors are all 
connected with a central operating station or power plant, 
so that they can be put in or out of service as requirements 
demand. If they are not thus operated, an operator with 
@ moter-cycle can look after a number of pumping units. 

The system is adaptable to the supply of large and small 
cities, and is an arrangement specially applicable to cases 
in which the water wells and electric supply plant are 
owned by the same company or by the munic‘pality. 
_ It is the invention of Mr. W. J. Wills, who, for many years, 

has been General Superintendent of the Waterworks 
Department of Memphis. 








PORTHCOMING ENGAGEMENTS. 


SATURDAY, MAY 5dra. 


Roya Institution or Great Brirarww.—Albemarle-street, 
Piccadilly, W. ‘* The Electrical Properties of Gases,” Lecture I. 
by Sir J. J. Thomson. 3 p.m. 





MONDAY, MAY 7rz. 


Royat Socrery or Arrs.—John-street, Adelphi, London, 
W.C. Howard Lectures: Part Il., ‘‘ Overseas Iron Fields 
which Supply the British Market.” 4.30 p.m. 

Tue Socrery or Encinerers.—A ments of the Geological 
Society, Burlington House, Piccadilly, W. Paper, ‘‘ The Goods 
Clearing House System Explained,” by Lord Headley. 5.30 p.m 


TUESDAY, MAY 8ru. 
Tae Roya Sanitary InstiruTe.—90, Buckingham Palace- 
road. Discussion on “‘ Collection and Disposal of House Refuse,” 
to be opened by Mr. C. H. Cooper. 6 p.m. 


WEDNESDAY, MAY 9rs. 

Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Paper, ‘‘ Works Organisation and Efficiency,” by 
Professor William Ripper. 4.30 p.m. 

Tae InstirvrTion oF AUTOMOBILE ENGINEERS.—Royal 
Society of Arts, John-street, Adelphi, W.C. Paper on ‘* Works 
Organisation,” by Mr. A. W. Reeves. 8 p.m. 


THURSDAY, MAY 10ra. 


ASssOcIATION OF Rartway Compantss’ SIGNAL SUPERINTEN- 
DENTS AND SicNaL EnGrinerers.—Railway Clearing House, 
London. Fifty-fourth Conference. 


FRIDAY, MAY llIrs. 
Royat Instrrution or Great Brrram.—Albemarle-street, 
Piccadilly, W. Paper, ‘‘ Radioactive Haloes,” by Professor 
John Joly. 6.30 p.m. 


SATURDAY, MAY 12rx. 


Roya InstirvuTion or Great Brrrar.—Albemarle-street» 
—T W. Lecture Il.: ‘‘ The Electrical Properties of 
Gases,” by Professor J. J. Thomson. 3 p.m. 








CHANNEL TUNNEL.—Mr. Arthur Fell, Chairman of the House 
of Commons Channel Tunnel Committee, has given notice of 
his intention to move the following resolution as soon as the 
Government can afford an opportunity for discussion of the 
subject :—‘‘ That, in the opinion of this House, the progress 
of the war has demonstrated the great advantage which would 
have accrued to this country and the Allies if a railway through 
@ tunnel under the Channel had been in operation, and available 
for the transport of our armies and their supplies to France, and 
of the wounded back to this country, and that the time has 
arrived for his Majesty’s Government to declare their intention 
to support the proposal, so that the final plans may be prepared 
and the powers obtained, and arrang ts made for the com- 
mencement of the work as soon as possible after the end of the 
war, so that this country may in future be better prepared for 
commerce in time of peace, and for war if it should ever occur 
again.” 

THe ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—A general meeting of the, Leeds Branch of 
the Association of Engineering and Shipbuilding Draughtsmen 
was held on Saturday, April 2Ist, at the Y.M.C.A., Albion-place, 
Leeds, when Council representatives of the various firms in the 
district were elected to carry on the Association for the branch. 
There were present about 120 members out of 150 comprising 
the branch, and the bership is i ing week by week. 
Discussion on the future business of the Association ensued, and 
Mr. L. Blair, the general secretary, of Glasgow, gave an account 
of the work of the Association. Mr. Rostron and Mr. Jolley, 
of Manchester, gave accounts of the progress of the Manchester 
branch. It was announced that the total membership of the 
Association was now about. 8000. We are asked to state that 
the address of the hon. secretary of the Leeds branch, to whom 
all inquiries from the Leeds area should be addressed, is 16, 











Savile-place, Leeds 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Refusing Iron Orders. 


MANUFACTURED iron consumers are pressing for 
deliveries on existing contracts, and are seeking to place 
additional business. The bar mills are kept going at 
topmost pressure, but without making any impression on 
demand. A considerable amount of new business is every 
week being refused on account of the heavy arrears. Most 
firms have their books loaded to the end of the quarter, 
and could easily sell at current priees for a long period 
ahead. Increasing difficulty is experienced even in placing 
orders for manufactured iron which carries the priority 
certificates. Export merchants announce further pro- 
hibitive steps against consignments leaving certain ports. 
Another source of hindrance is that bar iron would not 
be allowed to be sent away unless merchants consent to 
endorse on their decuments that the iron in question “ is 
not capable of being adapted to shipbuilding.”’ Ironmasters, 
just now, are not inclined to treat with export houses, as 
they can dispose of all their output over and over again to 
home buyers on their own terms. 


Sheet Trade and Manufactured Iron Prices. 


Extreme stringency in raw steel supplies is not 
conducive to the export trade in galvanised corrugated 
sheets. But there has been a little more life lately in some 
quarters in black sheets, and orders have been booked for 
export to France and Italy, for which licences are now 
being somewhat more readily considered. Permits for 
other destinations are hard to obtain, even for British 
Colonies and the Far Eastern markets. Prices of both 
galvanised and black sheets keep stationary at, for the 
former, £28 to £28 10s. f.o.b. for doubles for export, and 
£29 to £29 10s. for home consumption, and for the latter £19 
to £19 10s. for material of 24 w.g. As I intimated last 
week, the price of Staffordshire tinned sheets has been put 
up £2 per ton, making them £44 per ton singles, coke 
quality. There is a strong demand, and makers have 
difficulty in keeping up the supply. The makers of plain 
black working-up sheets for use by the hardware trades are 
appealed to for considerable parcels and defectives are 
almost as dear as prime material, especially for thin sorts, 
such as 26 and 28 w.g. The general price for working-up 
sheets is £20 to £22 per ton, and fine stamping sheets 
£24 per ton. Other manufactured iron prices are :— 
Staffordshire marked bars, £15 10s., less 24 per cent.; 
unmarked bars, £13 15s. net at makers’ works—control 
price ; nut and bolt quality iron, £14 10s. to £15 delivered ; 
merchant bars, £15 to £16 delivered; small rounds and 
ovals, £16 to £18; hoops, £18 to £19; and tube strip, 
£15 to £15 10s. per ton. The dearth of puddled bars is 
as pronounced as ever, and they easily command £10 to 
£10 10s. per ton. 


Pig Iron Reply Delayed. 


Makers in the pig iron trade are becoming more 
than a little annoyed at what they term the unconscionable 
delay of the authorities in granting them an affirmative 
answer to the application they have put in for an advance 
in the official maxima regulating selling prices. The 
postponement is by no means conducive to the health of 
the market, and in some directions the delay is becoming 
serious. Staffordshire makers, equally with those of 
Derbyshire, Northampton, and Lincolnshire, are concerned 
at the situation. As on some previous occasions— 
especially it will be remembered in the case of the Derby- 
shire smelters—so again now, it seems that the Ministry 
of Munitions demands that the claims put forward shall 
be substantiated by positive evidence from the books of 
the furnace owners. A further interview between the 
Ministry and the makers, with this object, has therefore 
taken place this week, though to any one with even a 
casual knowledge of the trade it has long since been 
apparent, without the production of detailed evidence, 
that owners were badly needing and fully entitled to an 
advance. Producers are encouraged to hope for the 
ultimate success of their application by several collateral 
movements. Midland and Staffordshire smelters do not 
agree that the 5s. per ton advance in the maximum just 
granted to the Cleveland makers was by way of restoring 
an equitable relation between the Middlesbrough markets 
and other districts. This week it is announced that the 
Government Committee on Production has awarded the 
North Staffordshire coke-menand by-product workers an 
advance in wages of 8d. per day, as from April Ist. The 
cost of coke has such an immediate bearing on the cost of 
pig iron production that the new wages to be paid in 
North Staffordshire cannot be dealt with as an isolated 
matter. The deduction is drawn by smelters that the 
whole subject of selling prices is being overhauled by the 
Government departments affected. 


Pig Iron Demand and Output. 

The volume of business being done in pig iron is 
not large at the moment, but it would be larger but for 
the uncertainty attending the maximum price situation. 
Meanwhile the qualifying clause in new contracts reserving 
to sellers the right to add any increase which may be 
conceded in the maxima to the contract price continues to 
be generally insisted upon. A very pronounced inquiry 
is registered for foundry pig iron for naval and War-office 
requisites. The output of basic iron for steel manufacture 
has been substantially augmented, and more furnaces are 
being tentatively converted to this class of product. The 
whole make of foundry and forge iron, too, is now being 
regularly absorbed. Prices are without change on the 
week at :—Staffordshire forge iron, 90s.; part-mine forge, 
95s.; foundry, 97s. 6d.; all-mine forge, 115s.; foundry, 120s.; 
warm-air forge, 145s.; foundry, 155s.; special quality (Lord 
Dudley’s) cylinder, 167s. 6d.; cold-blast, 182s. 6d. North 
Staffordshire : No. 4 forge, 95s.; foundry numbers, 97s. 6d.; 
basic, 97s. 6d. Northamptonshire: No. 4 forge, 87s. 6d.; 
No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derbyshire : 
No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 
94s. 6d.; No. 1 foundry, 95s. Gd.; basic, 97s. 6d. 
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The Steel Trade. 


The steel branch has a very strong tone. Steel 
makers report that the works are visited more frequently 
by the Government inspectors, intent upon urging forward 
deliveries, and that additional officials now put in 
appearances, all with the same objective, and loud in their 
protestations that they can accept no excuses of whatever 
kind for delay. As regards semi-finished steel as a raw 
material, sheet bars can only be got for Government work. 
There is increasing scarcity of American steel, no quotations 
being forthcoming from leading American importers. The 
official maximum for steel bars of home manufacture 
remains at £10 7s. 6d., but heavy premiums have to be 
paid for material which is not subject to the * control.” 
Plate shearings are being bought at £11 10s. per ton, to roll 
down into sheets, but supplies are limited. Defective 
billets fetch £11 5s. 


The New Comb-out of Workers. 


The local effect of the new substitution scheme, 
by which large numbers of factory workers, hitherto 
protected, will be released for military service, has not yet 
been fully seen. It is intended that the new bodies’ 
representatives of employers and employed, to whom the 
working of the scheme will be largely committed, shall 
be constituted with the least possible delay. In Birming- 
ham the final arrangements have yet to be made, but, 
meanwhile, there are agencies already in existence which 
can carry on. Employers of labour will help to expedite 
the work of having everything in readiness for the re- 
adjustments which have become imperative. ‘There is no 
use in disguising the fact that very heavy additional 
sacrifices will be entailed on the Birmingham manufac- 
turers. 


Engineering Trades. 


New plant is being turned out of the Birmingham 
engineering and machine tool establishments as fast as 
possible, though overtime is being worked and double 
shifts are engaged, as far as the exigencies of the labour 
supply admit. The work on hand is sufticient to keep the 
shops - going for months to come. The demand for 
American machinery is still very active; just at present 
orders are being retarded, but this is chiefly because 
prospective output is so far pledged that it is hopeless to 
expect delivery of anything further for a long way ahead. 
Raw material problems are being dealt with from many 
sides. Our home supplies of iron are, particularly the 
hematites, being drawn upon more largely. Machinery 
for working the ironstone is called for on a scale greatly 
exceeding the possibilities of supply. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Last week I suggested the possibility of an offer 
by the American steel works to their Government of a 
supply of steel at less than the present inflated prices ; and 
during the end of the week news came from the States to 
the effect that steel had thus been offered at half the 
market price of te day, in accordance with the precedent 
set by the American copper producers. I do not know at 
the moment whether this report be well founded or not, 
but if it be there may perhaps be some hope that we may 
eventually obtain some cheaper steel from America. The 
position here as regards finished iron and steel is practically 
unaltered. The demand, except for Class A work, cannot 
be satisfied ; and although now and then an order for 
finished iron can be placed, there is no knowing when it will 
be executed. Probably about three months’ delay would 
have to be reckoned for, and it requires some courage to 
buy iron at present prices and wait three months for 
delivery. One would not like to say what might happen 
to the markets by August next, although it is, of course, 
possible that prices will be higher then than they are now. 


Foundry Iron. 


There appears to be a better supply of Cleveland 
iron than was the case a short time ago, but it is still very 
doubtful whether any of this iron will reach South Lanca- 
shire consumers, and the reason is that both Italy and 
France are urgent in their demands, and as much as 
possible must be spared for those countries to help them 
in their war work ; more especially as American pig iron 
has been raised to a price which prevents them from 
supplementing their needs by importation from the States. 
The local market in Manchester is still waiting for news of 
the anticipated 5s. rise which was given to Cleveland iron 
as from April Ist, but is apparently not decided upon as 
regards the Midland irons by the beginning of May. It is 
difficult to understand the delay, unless the authorities 
are objecting to the concession, and even then they might 
manage to come to a decision within a month. The carry- 
ing on of business is considerably hampered by the delay, 
for buyers do not like the protective clause in their con- 
tracts, and there is every reason for such dislike ; while, on 
the other hand, sellers take a considerable risk if they make 
contracts without the clause. Such business is done even 
now, but only with valued customers, and hence the small 
user of iron is placed at an unfair disadvantage. The 
usual quotation for Derbyshire iron delivered in Manches- 
ter is 98s. 8d. per ton, including a merchant’s commission ; 
and for Staffordshire No.3, 102s. 6d., and for No.1, 107s. 6d. 
Apparently the demand for all classes is good, and it is a 
question whether the supply is likely to keep up to it. 
The district now gets no Lincolnshire iron, and recently the 
transference of Northamptonshire furnaces to the produc- 
tion of basic pig has cut off from Lancashire the usual 
supply of that class of foundry iron, of which a very fair 
quantity used to be sold in Manchester and the neighbour- 
hood. Fortunately, the Derbyshire ores are unsuitable for 
making basic iron, or we might be deprived of foundry 
quality altogether, for there are no ‘ bowels of compas- 
sion’’ in Government departments. A small quantity of 
Scotch foundry iron continues to be sold here at 126s. 6d. 
to 128s., plus commission. 





Forge Iron, 


The demand for forge iron does not seem quite 
so active as it was, but the prices remain steady. 


Semi-steel. 


There are no offers of any description of semi- 
steel to be met with in Manchester this week. 


Scrap. 

Reports of small dealings in heavy wrought 
scrap reach me this week, but the quantity involved is 
trifling, and the regular trade is still in abeyance. If the 
maximum price were raised to £6 per ton, and the specifica. 
tion modified so that }in. scrap made a good delivery, it is 
probable that the business might be resumed ; but it is 
perhaps too much to ask a department to admit that it has 
made a mistake until that mistake has been doing mischief 
for six months or so. A demand has sprung up again for 
steel scrap of the ordinary melting quality, and a good 
many inquiries are about. Some is being used in Lanca- 
shire, and for this the full price can be obtained, and South 
Wales is buying again ; but in this case the heavy carriage 
prevents dealers from getting more than 105s. on trucks 
here. They understand that they are entitled to charge 
105s. plus 24 per cent., or about 107s. 6d. on trucks at the 
place where the scrap happens to lie. The demand for steel 
turnings seems to have fallen off again for the time. 
With regard to cast scrap for the foundries, it is natural 
to find a considerable revival of activity, and if the 
position of foundry iron becomes worse there will 
soon be an unprecedented demand for foundry scrap. 
Dealers realise this quite clearly, and are rather cautious 
about depleting their stocks. Probably some of the 
commoner qualities of cast scrap can be bought still at 
about 100s. delivered, but for the higher qualities: much 
more has to be paid. A transaction took place in special 
textile scrap at 112s. per ton, and although this must at 
presert be taken as an extreme price, from 107s. 6d. to 
110s. is freely asked. 


Metals. 


It seems a little dangerous to write about metals 
just now, and, of course, in doing business all the regula- 
tions have to be strictly followed. Strong copper sheets, 
if the buyer establishes a right to have any, can be bought 
at £165. English tin is quoted at £237 per ton. There is 
a demand from engineers for old gun-metal, and dealers 
are now offering for this mixture very much more than they 
did. Probably for a good quality the buyer would have 
to pay about £125 or £126 per ton ; but even so it is a cheap 
material, and, moreover, it may be bought in cases where 
copper cannot be got at any price. 


The British Westinghouse Works. 


The number of men from these works in Trafford 
Park who have joined the colours up to the end of February, 
1917, is 2469, of whom 168 have been killed in action. 
The total contributions to this firm’s war relief fund 
amount to over £36,000, of which employees have furnished 
£24,500 and the Company over £11,000. There has been 
paid to dependents nearly £21,000, and in Christmas 
gifts about £1200. There has been recently formed a 
War Savings Association, which has already a membership 
of 3300. The number continues to grow, and war savings 
certificates to the amount of £2700 have already heen 
purchased by the Association. 


The Schedule of Protected Operations. 


The new schedule of protected trades which 
is to come into force next week and which is to supersede 
the old list of certified oceupations will affect labour in 
Lancashire probably to a greater extent than in any 
other county. The cotton manufacturing industries will 
be further drained of male labour to a considerable extent, 
and it is pointed out by those interested in this branch 
of manufacture that the export trade of the country will 
suffer a considerable set-back. Already the spinning 
and weaving industries have suffered greatly from the 
depletion of the male workers, and in the card rooms 
the few men that are left of military age can scarcely 
be spared without seriously threatening the mills with 
closure. It is urged that those who are responsible 
for the conduct of this vast industry should be consulted 
before the few remaining men of military age are taken 
for the forces. As regards engineering works the position 
is not nearly so serious, although there is a prospect of 
much debate as to the men who can be spared without 
seriously impeding the flow of munitions. The Amalga- 
mated Society of Engineers is agitating against the 
withdrawal of trade cards. 


Barrow-1n-Furnace, Thursday. 


Hematites. 


There is plenty of industrial activity in the 
hematite pig iron trade of this district. ‘The demand for 
iron is very heavy all round, and users are pressing for 
big tonnages of metal. There are in all twenty-nine 
furnaces in blast. Of these there are six blowing at 
Barrow, two at Ulverston, three at Millom, one at Carn- 
forth, ten in the Workington district owned by the 
Workington Iron and Steel Company ; four at the Derwent 
Works, three at Moss Bay, two at Oldside, one at Lowther 
Works, one at Distington, and one at Cleator Moor. 
Other furnaces are being prepared for work. Prices are 
at the maximum rates, with parcels of mixed numbers 
of Bessemer iron quoted at 127s. 6d. per ton, and special 
brands are at 140s. per ton f.o.t. There has been nothing 
done in warrant iron for months. The total held stands 
at 450 tons. 


Iron Ore. 


The demand for hematite iron ore is very full 
and is likely to be heavier. Smelters could do with bigger 
deliveries in order to put into operation additional furnaces. 
The output is now higher and will be still better in the 
immediate future. There is plenty of room for developing 
the iron ore industry in both North Lancashire and 
Cumberland. 





Steel. 

The steel trade presents no new features. At 
both Barrow and Workington there is a busy state of 
affairs, and a good tonnage is being turned out every week. 
This is largely steel in the shape of billets and other 
semi-manufactured sorts, for which there is a keen demand 
on local as well as general home account. The steel 
foundries are also fully employed. Prices are steady 
at late rates, with billets at £12 per ton; heavy rails, 

£10 17s. 6d. to £11 10s.; light rails, £14 to £14 10s; 
heavy tram rails, £14; ship plates, £11 10s.; and boiler 
plates, £12 10s. per ton. 


Fuel, 


The demand for coal is brisk, and the price 
stands at 25s. to 27s. 6d. per ton delivered. House coal 
is at 27s. 6d. to 37s. 6d. per ton delivered. For coke there 
is a strong request. East Coast ovens supply most of the 
coke used in North Lancashire and part of Cumberland, 
and this is at 33s. to 35s. 6d. per ton delivered. Lancashire 
coke is at 31s. per ton delivered. In Cumberland local 
coke is largely used. 








SHEFFIELD. 
(From our own ¢ ‘orrespondent.) 


The New Spirit. 


In this district at all events the Minister of 
Labour, Mr. John Hodge, appears to meet with the warm 
approval of both employers and employed. He has the 
ear of masters and men, and if his counsels are acted upon 
the labour troubles which some fear to be inevitable after 
the war should never arise. Since my letter of last week 
the Minister has addressed here a conference of Yorkshire 
Welfare Committees, at which delegates were present from 
Leeds, Hull, Bradford, Huddersfield, and other parts of 
the county. Mr. Hodge emphasised what has been 
pointed out many times in the columns of Tue ENGINEER, 
that if welfare work is good in the interests of women 
munition workers it is equally good for the permanent 
improvement of the general working conditions of boys 
and men. The circumstances of the war are creating # 
comradeship between the sons of employers and workmen. 
This new spirit, he thinks, must be taken advantage of, 
not merély after the war, but now. Employers and work- 
men ought to be getting together already for the purpose 
of coming to a mutual understanding as to the future. It 
is impossible that the old conditions can stand. This war 
has to be paid for, and that can only be done by the pro- 
ductivity of the individual unit being enhanced. These 
are the views of the Labour Minister, who added : ‘‘ When 
the war is over there is going to be a period of booming 
trade such as we have never known. The world is starving 
for products of all kinds, and if only we can come to a 
mutual understanding as between capital and labour now, 
so that we shall not have great industrial stoppages when 
peace comes, we shall not only have a period of booming 
trade, but the workers will have such wages as they have 
never had previously. If the individual unit is going to 
be more productive he must get the full fruits of his labour, 
otherwise there will be industrial trouble.” 


Payment by Result. 


Personally I do not believe any fear need be 
entertained in the matter. The only firms in the Sheffield 
and other Yorkshire districts which are making plans for 
largely increased productivity are those introducing the 
most modern machinery, the very installation of which 
must mean expansion of output, if only to justify the 
expenditure upon it, and it is obvious that the more 
incessantly the machinery is kept running the higher the 
wages being earned by those placed in charge of it. Again 
and again employers here have expressed their keen desire 
to see the workers share in this expansion of production, 
based upon an equitable understanding; and with pro- 
gressive wages, according to efficiency and activity, there 
should be no reason for industrial disagreements. Cer- 
tainly, if they arose after the war, it would ruin the hopes 
of high wages, inasmuch as the very best chance for manu- 
facturers to avail themselves of expansion in certain 
foreign markets would be lost. It is for this reason that 
Mr. Hodge’s counsels should be followed. He declared 
that for some weeks he had been endeavouring to put 
before the trade union world the benefits of payment by 
result. In the great iron and steel trade, of which Sheffield 
was an example, any other basis of payment was almost 
unknown, and there was, he added, no industry in the 
country where the understanding between employer and 
employed was better. He strongly advocated piece rates, 
on the understanding that when once a rate was fixed, no 
matter what a man earned, it must not be cut except in 
the case of a material alteration in the method of manu- 
facture. 


The Problem of Women. 


The fact that the Minister went out of his way to 
suggest the possibility, during the reconstruction period 
after the war, of a little trouble with the problem of female 
employment, but adding that there would be a place for 
every woman willing to work, reminds that during the 
past few weeks the dismissal of a certain proportion of 
women munition workers has been invested by rumour 
with a sort of mystery. Various reasons for the step have 
been irresponsibly advanced, though it is most likely that 
they are all wide of the mark. The controllers of the 
large munition works throw no confidences to the public 
about such matters. The man in the street may therefore 
find nothing more satisfying for his, perhaps, not un- 
natural curiosity than the theory that a change in the 
particular description of shell most required just now has 
necessitated rather drastic rearrangements of labour staffs. 
According to my information the change, in some cases 
at any rate, has done away with the night shifts for women, 
the working hours now ranging between six in the morning 
and eight at night. It may be necessary, to a small 
extent, to retain ‘a worker for the whole fourteen hours at 
a stretch, but if so the short hours arranged for other days 
probably well make up for any inconvenience suffered. 








May 4, 1917 


THE ENGINEER 


411 








I have heard complaints about these long shifts, but they 
can only be indulged in by people who seem to forget that 
we are at war. It is impossible to obviate inconvenience 
of some kind, and whilst no one would advocate a regular 
fourteen hour shift for women, worked occasionally, if the 
need really exists, no particular harm can be done. One 
thing is quite clear, those who manage the munition 
factories are in possession of all the facts, and have hitherto 
shown themselves quite competent to do the best for all 
concerned, At the same time it seems to be plain that 
the services of some hundreds of women have been tempo- 
rarily dispensed with. From what I can learn, however, 
they will all be required again, and perhaps very shortly, 
though for the sake of retaining the advantage of the fine 
pitch of organisation attained it would seem that the 
sooner the present dislocation can be straightened the 
better. Meanwhile there need be no misgivings about 
munition production. That is proceeding with the 
utmost satisfaction. 


Settlement by Arbitration. 


About eight months after the commencement of 
the ‘war, just about the period when the Government of 
the day was beginning to realise the possibilities of the 
Sheffield district, and to use them—for it will be remem- 
bered that many valuable months were practically wasted 
in 1914-5—a question arose between the management of 
Brown Bayley’s Steel Works, Limited, and the British 
Steel Smelters’ Association, with the result that both 
parties entered into an agreement, under the terms of 
which certain trade rates were conceded to the men 
employed in the Siemens melting department of the works 
named, resulting in the men obtaining substantial increases 
in wages. A clause thereupon was inserted in the agree- 
ment providing that no application should be made for 
war bonuses. Nevertheless, a difference of opinion 
arose on the interpretation that should be placed on the 
clause, the firm contending that the understanding clearly 
was that the men were not to be-entitled to claim war 
bonuses. This led to the men’s union taking steps for 
the cancellation of the agreement, and ultimately the 
point was submitted to Sir William Clegg, as the chosen 
arbitrator, for settlement. Sir William has now made his 
award, which concedes the workmen’s claims in full. 
This means that the men are to be entitled to receive such 
war bonuses as are allowed to other employees in the 
Siemens open-hearth department. 


* Round the Works. 


The tour of the works by various Members of 
Parliament with the object of encouraging the employees 
to greater effort is being continued with unabated energy, 
though I often wonder why these speakers do not invariably 
call a spade a spade. What I mean is that whilst everyone 
admits the majority of the workers are doing splendid 
service there are still numbers far below the standard 
and always ready to grumble at the slightest provocation. 
If special speakers addressed a few homely truths to this 
class—of course, they naturally would not be present 
at the meetings, but might read them through the Press— 
instead of uttering so many platitudes their presence 
would be fully justified, which is not always the case. 
Amongst recent speakers has been a Lancashire M.P., 
Mr. Robert Tootill, one of the best-known Labour men 
in the cotton trade I should say. Steel works seemed 
somewhat out of his latitude, but he was able to narrate 
something interesting about Krupps. In 1890 he went 
through the works at Essen, where even at that time 
65,000 employees were busy preparing for the great war 
their leaders knew was coming sooner or later. Referring 
to a sentence in my letter last week regarding a suggestion 
a speaker here had made that better work was done on 
night shifts than on day shifts, a director of a large works 
says he can quite endorse my remark that a considerable 
amount of slacking takes place on night work, and adds 
that a good deal more of it occurs both day and night 
than many people imagine to be possible under the 
prevailing conditions of national pressure. A _ great 
amount of interest is being taken amongst manufacturers 
here in the coming flotation of the British Trade Corpora- 
tion. This ten million bank scheme, with which the 
Government and bankers sympathise, is expected to play 
a very important part in the overseas trade development 
looked for after the war. Its two chief objects will be 
to finance development plans and special foreign contracts 
and to furnish financial intelligence as to the standing of 
foreign firms desiring to do business on credit terms 
with British houses, thus preventing the loss of lucrative 
business through doubt as to a firm’s standing, and, on the 
other hand, saving British concerns from making serious 
bad debts through giving credit to the wrong people. 
The whole scheme has a special appeal to a district like 
Sheffield, where overseas business on a very large scale 
is done in normal times, and wheré great extensions of 
it are looked for in the future. The Corporation, I am 
able to say, will have many other departments. For 
instance, many processes and patents which have been 
offered in this county in the past for an old song, and refused 
because no one would take them up, and there was no 
organisation to investigate them thoroughly, have after- 
wards been taken up by the Germans and form the basis 
of some of their industries to-day. Now it is the object 
of the British Trade Corporation to have such experts 
at its disposal so that new processes or patents may be 
thoroughly investigated and real value not overlooked. 


Iron, Steel, and Coal. 


There is very little to say regarding the position 
of the iron trade in this district. ‘The demand for hematite 
keeps always ahead of supply, and every scrap made goes 
quickly into consumption under the allocation scheme. 
Common irons, too, are a strong market, with full maximum 
rates easily held. There is no change in the steel market, 
though one still hears rather contrary views as to the 
actual situation. Some people hint darkly of a shortage, 
and others speak of a greater freeness of supplies. The 
truth seems to repose in the happy medium, viz., that 
while every nerve is being strained to keep up the output 
the latter is quite satisfactory at present. All kinds of 
scrap are firm. Steam coals keep active, output going 
away freely to satisfy the ever-increasing demands of the 
inland works. Slacks are very active, with but little 





for the open. market, and nuts are by no means in full 
supply. The immediate forward market is firmer, under 
numerous inquiries, even if not very much definite business 
is being arranged. France and Italy seem to be taking 
a fair amount, but’ neutrals are getting next to nothing. 
For inland consumption the nominal rates include 17s. 9d. 
to 18s. 3d. for best South Yorkshire hards; 16s. 9d. 
to 17s. 3d. for best Derbyshire, 16s, 6d. to 16s. 9d. for 
second quality, 16s. 6d. to 17s. for steam cobbles, and 
16s. 6d. to 17s. 6d. for nuts. The warmer weather gives 
a less acute aspect to the house coal market, though 
actually there is little change for the better. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


In these days of officially regulated prices, and 
the entire control of the distribution of supplies, the 
Cleveland iron trade necessarily runs along well-defined 
channels, and there are few striking features to record. 
Nevertheless a healthy activity is being displayed at 
present. In the home trade the allocations for May have 
come forward pretty freely, and are on a very liberal scale. 
This is all the more welcome, inasmuch as, in spite of the 
recent improvement in the truck position, a number of the 
April allocations have had to be cancelled, owing to the fact 
that they were still only partially delivered at the end of 
the month. Scottish consumers, who are following a 
hand-to-mouth policy, have made contracts for their full 
monthly quantities without difficulty. Nearer home 
there are more long-dated contracts, and consumers 
obtain deliveries from month to month according to the 
amount of their allocations. For home consumption 
No. 3 Cleveland pig, No. 4 foundry, and No. 4 forge all 
stand at 92s. 6d., and No. 1 is 102s. 6d. For shipment to 
our Allies, No, 3 is 102s. 6d.; No. 4 foundry, 101s. 6d.; No. 4 
forge, 100s. 6d., and No. 1, 107s. 6d. 


Iron and Steel Shipments. 


During the month of April the total exports of 
pig iron, coastwise and foreign, from the Cleveland district 
amounted to 37,297 tons, as compared with 53,543 tons in 
March. The shipments of manufactured iron and steel 
amounted to 20,230 tons—iron 2577 tons, and steel 17,655 
—as compared with 33,715 tons in March, a decrease of 
13,483 tons. The grand total of exports of pig iron and 
manufactured iron and steel was 57,529 tons, as compared 
with 87,260 tons in March, a decrease of 29,731 tons. 


Hematite Pig Iron. 


The demand fer hematite pig iron continues to 
be very brisk, the requirements of users, who are mostly 
engaged on munitions of war, being very heavy. . This 
applies both locally and on general home account, no trade 
being done out of the country, except now and again for 
delivery in France and Italy. Steel makers in the Cleve- 
land district take heavy supplies direct from the furnaces, 
and those smelters who make for the outside trade are 
sending their output away as fast as they can make it. 
It is said that in the near future more furnaces now making 
hematite will be transferred to the production of Cleveland 
iron. Sellers continue most pronounced in their view that 
prices should be raised, but opinions differ as to whether 
advances are likely to be sanctioned. The home price of 
East Coast mixed numbers is unchanged at 122s. 6d., and 
the export quotations—137s. 6d. for France, and 142s. 6d. 
for Italy—are purely nominal. 


Coke for Iron Making. 


Coke supplies are adequate for the needs of the 
industry ; deliveries are coming regularly to hand, but as 
the supply no more than meets the demand, prices are 
firm, good medium qualities of furnace coke being quoted 
at 28s. at the ovens, or 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is not much change in the position of the 
manufactured iron and steel trades this week, unless it is 
that there seems to be a bigger demand than ever for 
finished material of all classes, chiefly on Government 
account. The authorities have intimated that they are 
well satisfied with the efforts up to date to expand the 
steel production, but that these are not yet all-sufficing is 
shown by the fact that there is hardly any steel available 
outside direct war work. Makers, however, have a very 
hard task in keeping the output up to such an enormous 
level as has been maintained during the past few months. 
In the manufactured iron trade the conditions of activity 
show no slackening off, and makers are as busy as ever, 
mainly, of course, on Government account. The quota- 
tions for home trading are as follows :—Steel ship plates, 
£11 10s.; ‘steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. -6d.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d. The following are 
nominal quotations for export :—Common iron bars, £15 ; 
best bars, £15 5s.; double best. bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £11; packing iron, tapered, 
£11 15s. to £12 15s.; iron ship angles, £15 ; iron ship rivets, 
£17 to £18 10s.; steel bars, basic, £16 10s. to £17 10s.; steel 
bars, Siemens, £16 10s. to £17 10s.; steel ship plates, jin. 
and upwards, £13 10s.; 5/,,in., £13 15s.; Jin., £14; °/,,in., 
£16; }in., £18; steel boiler plates, 20s. on the foregoing 
prices ; steel sheets, singles, £20; steel sheets, doubles, 
£22 ; steel joists, £11 2s. 6d.; steel strip, £17 ; steel hoops, 
£17 ; heavy sections of steel rails, £12 ; all less 24 per cent., 
except ship plates, angles, and joists, packing iron and 
iron bars. 


Scrap. 

The position of the scrap trade presents no out- 
standing feature this week. The strong demand for heavy 
cast iron scrap continues, and shell discard steel, which is 
playing a more and more important part in the steel trade, 
keeps in great request. The rolling ‘mills are using the 
material in place of old rails and tires, and the forges also 
find it useful for a good many purposes, It is no substitute, 





however, for steel of the higher carbons. The current 
rates stand :—Steel scrap (heavy melting), £5 5s.; heavy 
forging, £5 5s.; steel turnings, £2 12s. 6d. to £2 15s.; steel 
scrap, light, £2 to £2 5s.; cast iron scrap (cupola metal), 
£4 10s. to £4 15s.; heavy wrought iron scrap (for forging), 
£6 10s. to £7 ; iron scrap (for piling), £6 10s. to £7. 


The Coal Trade. 


The Northern coal trade presents few new 
features. The quantity of business transacted was only 
of modest dimensions. The tone of the market, however, 
is fairly well maintained, doubtless owing to the requisi- 
tioning on the part of the authorities, as well as a fair 
supply of stemmed tonnage, which allows of shipments to 
proceed regularly. There have been fewer stoppages at 
the pits, which have worked more steadily than has been 
the case for many weeks past. The Northumberland 
steam coal section maintains most of its steady features. 
Best qualities are at about limitation figures. D.C.B.’s 
are quoted firmly at 30s., and Tyne primes make easily 
from 27s. 6d. to 30s.; secondary classes of best steams are 
only quiet at from 21s. to 25s.; with Hastings and Hartleys 
at from 22s. 6d. to 24s. 6d. Small steams are very quiet 
for export, but a fair trade is passing in the home market. 
The prices are at about 18s. to 20s. for bests, and 15s. 6d. 
to 16s. 6d. for second qualities. Unscreened steams for 
bunkers are rather neglected, and remain at about 17s. to 
18s, The Durham position is for the moment steady, but 
not too well assured. Best gas coal is making better 
prices, at from 25s. to 26s., the latter having been paid 
more than once. Second gas is unchanged at from 16s. 6d. 
to 18s. Coking coals are not very animated, and remain 
at from 17s. to 18s. for small and unscreened. The 
bunker market is just quietly steady, with desultory and 
spasmodic deals being made at recent prices, 16s. 6d. to 
17s. for ordinaries and 17s. 6d. to 18s. 6d. for bests. 
The demand for coke keeps steady, and the prices are well 
upheld. Quotations are as follows :—Northumberlands : 
Best Blyth steams, 30s.; Blyth second steams, 21s. to 25s.; 
Tyne prime steams, 28s. to 30s.; Tyne prime seconds, 
22s. 6d. to 24s.; unscreened bunkers, 17s. to 18s.; house- 
holds for home market, 21s.; for export, 30s. nominal ; 
Blyth best smalls, 18s. to 19s. 6d.; Tyne prime smalls, 
19s. to 20s.; second smalls, 15s. 6d. to 16s. 6d. Durhams : 
Steam (locomotive), 27s. 6d. to 30s.; best gas, 25s. to 26s.; 
second gas, 25s. to 26s.; special Wear gas, 27s. to 28s.; 
smithies, 25s. to 27s. 6d.; ordinary bunkers, 16s. 6d. to 17s.; 
best bunkers, 17s. 6d. to 18s. 6d.; superiors, 20s.; coking, 
unscreened, 17s. 6d. to 18s. 6d.; coking smalls, 16s. 6d. to 
17s. 6d.; gas coke, 31s. to 33s.; blast-furnace coke, 28s. at 
ovens, fixed price ; foundry coke, 41s. to 42s 6d.; patent 
oven coke, 38s. to 40s. . 








SCOTLAND. 
(From our own Correspondent.) 


No Change. 


CoMMERCIALLY and industrially the situation 
in Scotland occupies the same position as for months 
past, and in markets where almost everything is under 
regulation or control there is little room for much variation 
from week to week. Extreme activity continues to be 
the keynote all along the line, and apart from increasing 
restrictions and the demand for, and the granting of 
increases in wages, conditions remain unaltered. The 
shortage in the supply of raw material has not yet been 
conquered, though much has been done to remedy this 
defect ; but the rapid growth of requirements always 
seems to be in advance of supplies. This, of course, 
chiefly affects the private consumer, as other, directions 
are always supplied in preference. Manufacturers, there- 
fore, are not yet able to take much advantage of the 
prices offered by ordinary traders, but may rest in the 
assurance of a good time coming. 


Steel Workers’ Wages. 


The Scottish district officials of the National 
Union of General Workers have been informed by the 
secretary of the Scottish Steel Employers’ Association 
that the semi-skilled and unskilled workers employed 
in Scottish steel works will receive an increase in wages 
of 5s. per week as from March Ist. 


Pig Iron. 


Makers of Scotch pig iron have plenty of orders 
on their books and are hard pushed to fulfil them. The 
call for hematite from the steel works is continuous, and 
the market has little to spare for general purposes. The 
same may be said of No. 1 foundry iron. Exports are 
very limited and are only going to Allied countries. 
Stocks now amount to 3538 tons, compared with 5338 tons 
at the beginning of this year, and 116,098 tons at the 
beginning of 1916. Prices are firm and unchanged, 


Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, 
No. 1, 131s. 6d.; No. 3, 126s. 64.; Glengarnock, at Ardros- 
san, No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan 
or Troon, and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; 
Nos. 3, 12ls. 6d.; Shotts and Carron, at Leith, Nos. 1, 
130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Sustained activity is still the rule in all 
branches of the manufactured steel and iron trades. 
At the steel works, though considerable attention is still 
being given to the production of shell bars, a special effort 
is being made at present to stimulate the output of marine 
shapes and sections for shipbuilding purposes. Home 
prices are unaltered, and in the case of exports are merely 
a matter of arrangement controlled by the conditions 
of the work. Steel angles are from £14 2s. 6d.; ship plates, 
£14 5s.; and boiler plates, £15 5s. per ton, net, for export. 
Black sheet makers are also doing a large amount of work 
for home and Allied Governments, and there is really 
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on the open market but some second-class 
The export price is still round about £18 5s. 
per ton, net, f.o.b. Glasgow. Business in galvanised 
material is entirely on war account. Malleable iron 
makers are fully occupied in all departments. Apart 
from the fact that shipbuilding sizes are prohibited for 
export there has been no further talk of restrictions. 
“Crown ”’ quality iron bars are quoted on the basis of 
£15 5s. per ton, net, and upwards for export. The 
engineering trades have plenty of good work on hand, 
particularly the structural branches, though there are 
delays in receiving deliveries of sectional material. While 
it is not possible now to ascertain actual figures, it is said 
that general exports are remarkably good under the 
circumstances. 


nothing 
material. 


The Coal Trade. 


There has been little alteration in the position 
of the coal trade. In the West of Scotland district export 
business is poor, and although the local demand for 
industrial supplies is fairly well maintained holders are 
now finding considerable difficulty in disposing of navi- 
gation sorts. Orders for household coal are dwindling 
also owing to the advent of much milder weather. Prices 
are unchanged, holders being evidently unprepared to 
make further concessions even with a view to augmenting 
sales. Ell coals are quoted f.o.b. at Glasgow, 19s. to 
21s. 6d.; splints, 18s. to 3ls.; navigation, 30s.; steams, 
18s. to 24s.; treble nuts, 23s. 6d.; doubles, 22s.; singles, 
20s. per ton. In the Fifeshire district quotations are 
unchanged. Best screened navigations are at Methil 
or Burntisland, 30s.; first-class steams, 25s.; third-class 
steams, 20s. per ton. The Lothians have a fair local 
turnover and considerable Admiralty orders. Best 
sereened steam coal is quoted f.o.b. at Leith, 23s. to 23s. 6d.; 
secondary qualities, 21s. perton. The aggregate shipments 
‘rom Scottish ports during the past week amounted to 
145,251 tons, compared with 134,727 in the preceding 
week, and 223,056 tons in the corresponding week of 
last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Cardiff Coal Trade. 


OnE of the questions affecting the coal trade 
during the current week, which has received consideration 
by both the representatives of the workmen and owners, 
is that of wages. At the annual conference of the South 
Wales Miners’ Federation, on Monday, the delegates 
numbering 315, representing 141,893 members, adopted 
the recommendation of their Executive Council, that the 
Miners’ Federation of Great Britain should be asked to 
take steps necessary to make an application for an increase 
in the general wage rate commensurate with the increase 
in the cost of living. The Executive Council and the 
delegates evidently recognised that under the conditions 
prevailing they were not supported by the factors which 
are usually relied upon in seeking an advance in the wage 
rate. On the other hand, the coalowners’ representatives 
proceeded upon constitutional lines. A telegram was sent 
on Tuesday to the Coal Controller, stating that subject to 
his approval, the owners’ representatives on the Concilia- 
tion Board had decided that application should be made 
that day to the workmen’s representatives for a reduction 
of 274 per cent. in the general wage rate on the ground that 
there had been a reduction in the selling prices, and that 
sufficient consideration had not been given for the increased 
and continuously increasing cost of working. The Coal 
Controller was asked to telegraph his instructions the same 
day, and the reply received was that the Controller 
considered the application for a reduction of wages should 
not be made at present. In an official statement issued 
by the coalowners, it is pointed out that the audit of the 
selling prices for the three months ending December 31st 
last, showed that there had been a reduction in the selling 
prices in those three months compared with the prices in 
the September quarter, and that there had been an increase 
in the cost of working. At the special request of the Board 
of Trade, the owners’ representatives did not make 
application on February Ist for a change in the general 
wage rate. The audit of selling prices for the three months 
ending March 31st last also showed a reduction on the 
prices in the September quarter. The owners’ representa- 
tives further point out that even leaving out of considera- 
tion altogether the increased cost of working, owners 
would in the ordinary course be entitled to some reduction 
in the wage rate, on the ground of the reduction in prices 
only. It is, therefore, only at the direct request of the 
Controller of Mines that the owners refrain from making 
any application for a reduction, and this is entirely 
without prejudice to the future position. 


Miners and Military Service. 


The combing-out of miners for military service 
was discussed at considerable length at the South Wales 
Miners’ Federation annual conference on Monday, and 
there was substantial divergence of opinion regarding the 
attitude to be adopted. A report was given of the 
proceedings at the national conference of the Miners’ 
Federation of Great Britain, held in London last week, 
when the decision come to was that the Government 
should be advised that the first men to be taken from the 
collieries should be men of military age who have entered 
the mines since August, 1914. The Executive Council of 
the South Wales Miners’ Federation recommended their 
delegates’ conference to accept the decision of the Miners’ 
Federation of Great Britain conference, although it will 
be recollected that when the Government scheme for 
securing miners for military service was first received, 
they recommended that no action as a Federation should 
be taken, which was equivalent to withholding any 
assistance in the matter from the authorities. No decision, 
however, was come to by the delegates’ conference of the 
South Wales Miners’ Federation on Monday, it being 
agreed that the matter should be referred back for further 
consideration by the lodges, and that another conference 
should be called for Tuesday next. 


Federation Matters. 


South Wales Miners’ Federation for last year show that 
the total income for 1916 was £119,776. The total 
receipts, including balance brought forward, was £210,240. 
Expenditure absorbed £30,425, the balance in hand being 
£179,815. One resolution of interest adopted at the 
annual conference was that the Executive Council should 
urge upon the Miners’ Federation of Great Britain to take 
immediate steps to bring before the Coal Controller the 
enormous national loss caused by the practice of storing 
small coal in the workings, and that he should make the 
necessary arrangements for securing that all coal produced 
in the mines should be sent to the surface. 


Current Business. 


There has been quite a refreshing amount of 
activity in the coal market during the past week, and values 
of leading coals are back on the limitation level of 30s. for 
large, and 20s. for small. The inquiry has, however, been 
almost wholly restricted to supplies for loading this week, 
and there has been very little forward business. The 
tonnage position has been fairly good. Second Admiralty 
large, and best drys and leading Monmouthshires have all 
been on the 30s. basis. In most cases prices have been 
little more than nominal, because the coals are unobtain- 
able, but best Eastern Valleys have been sold at 30s., and 
even ordinary Eastern Valleys could have been done at 
the same figure if salesmen had them to spare for spot 
shipment. Other grades have improved, ordinary dry 
large commanding 25s. to 27s., and No. 3 Rhondda large 
30s., while No. 2 Rhondda. large are quoted at 25s. 6d. to 
26s. 6d., and a small lot changed hands at 27s. 6d. Small 
coals of the better qualities have appreciated in value. 
Best bunkers have been dealt in at 20s., although 
quotations run from 18s. to 20s., but cargo sorts are elastic 
and rule from 10s. to 16s. The inferior descriptions do 
not find a very ready outlet, and are fairly plentiful. 
Patent fuel commands 27s. 6d. to 30s., and imported 
pitwood, 75s., but home-grown supplies are very variable 
in price. 

LaTER. 


The coal market displays no point of notable alteration, 
and continues firm. A matter that has engaged attention 
and aroused considerable criticism is that relating to the 
scheme for regulating the port of shipment of coals. Ina 
circular issued by the secretary to the District Coal and 
Coke Supplies Committee for South Wales and Monmouth- 
shire, it is stated that on the 14th ult. the Controller of 
Coal Mines informed the committee that he had decided 
to appoint in each colliery district an officer who would 
superintend coal transport arrangements in the district, 
such as the supply of wagons to collieries, the transit of 
loaded and empty wagons, the relief of the pressure on the 
railways, both by avoiding unnecessarily long haulages, 
and the transfer of traffic where possible from the railways 
to the canals. Mr. J. Anthony—Great Western 
Railway Company—Controller of Mines Department, of 
Cardiff, has been. appointed as the Inspector for the 
Monmouthshire and South Wales district. ‘The Committee 
has met the transport superintendent, who intimated that 
the Controller states that it is absolutely necessary that 
steps should be taken, at once, to reduce to a minimum 
the mileage in the transport of coal, owing to the lessened 
railway facilities. With this object it has been arranged 
that the coal produced from all the collieries in the coalfield 
shall be shipped as far as possible at the nearest port to 
each colliery, and that all home consumers, works, &c., 
shall, as far as possible, obtain their coal from collieries in 
close proximity to the place at which the coal will be 
discharged. Attached to the circular is a list of colliery 
undertakings, some 400 in number, and the port or ports 
at which the coals from the collieries should be shipped. 
The view of those engaged in the coal trade is that the 
suggestion put forward has been in force, in the past, as 
a matter of ordinary commercial practice, and that to 
interfere with the existing methods, intricate as they are, 
will not improve the position, but is likely to prejudice the 
regular working of collieries, and would certainly result in 
less efficiency in tonnage. 





Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 29s. to 30s.; ordinaries, 
28s. to 29s.; best drys, 29s. to 30s.; ordinary drys, 25s. to 
27s.; best bunker smalls, 18s. to 20s.; best ordinaries, 17s. 
to 18s.; cargo smalls, 14s. to 16s.; inferiors, 10s. to 14s.; 
best Monmouthshire Black Vein large, 29s. to 30s.; ordi- 
nary Western Valleys, 29s. to 30s.; best Eastern Valleys, 
29s. to 30s.; seconds Eastern Valleys, 27s. 6d. to 30s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 
29s. to 30s.; smalls, 19s. to 20s.; No. 2 Rhondda large, 
25s. 6d. to 26s. 6d.; through, 19s. 6d. to 20s.; smalls, 14s. 
to 15s. Patent fuel, 27s. 6d. to 30s. Coke :—For neutral 


destinations: foundry, 70s.; furnace, 65s.; for allied 
destinations: foundry and furnace, 47s. 6d. Pitwood, 
ex ship, 75s. 

Newport. 


The market for Monmouthshires has gained in 
strength considerably for early loading. Best Black Veins 
and Western Valleys and some of the best Eastern Valleys 
are quite out of the market, the result being that lower 
grades have improved in demand, and range up to 30s. 
Small coals show irregularity, but are steadier. Approxi- 
mate prices :—Steam coal: Best Newport Black Vein 
large, 29s. to 30s.; Western Valleys, 29s. to 30s.; best 
Eastern Valleys, 29s. to 30s.; other sorts, 27s. 6d. to 30s.; 
best smalls, 17s. to 18s.; seconds, 14s. to 17s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; patent fuel, 27s. 6d. to 30s.; pitwood, ex ship, 
75s. 


Swansea. 


A little more inquiry has been on the market, 
and the tone is a little better, though it is not reflected very 
materially in prices. Large anthracite coals have been 
quiet, but cobbles have ruled steady, and machine-made 
descriptions have displayed firmness. Steam qualities 
have improved in tone and have been a good market. 





The auditors’ of the accounts of the 


report 


Approximate values :—Anthracite: Best malting large, 
24s. to 25s. 6d.; second malting large, 22s. 6d. to 23s. 6d.; 











Big Vein large, 19s. 6d. to 21s.; Red Vein large, 18s. 6d. 
to 19s, 6d.; machine-made cobbles, 34s. to 36s.; Paris 
nuts, 33s. 6d. to 35s.; French nuts, 33s. 6d. to 35s.; stove 
nuts, 33s. to 35s.;. beans, 27s. 6d. to 28s. 6d.; machine-made 
large peas, 20s. to 22s, 9d.; rubbly culm, 9s. 6d. to 9s, 9d.; 
duff, 5s. 3d. to 5s. 9d. Steam coal: Best large, 25s. 6d. 
to 27s. 6d.; seconds, 23s. to 25s.; bunkers, 18s. 6d. to 


2ls. 6d.; smalls, 10s. to 14s. Bituminous coal: No. 3 
Rhondda large, 25s. to 27s. 6d.; through and through, 
22s. 6d. to 23s. 6d.; smalls, 18s. to 20s. 6d. Patent fuel, 
25s. to 30s. 


Tin-plate Trade. 


Business continues quiet, but the market is very 
strong. For orders under Class A and B certificates, 
prices rule about 28s. per box of I.C. 14 x 20 x 112 sheets. 
Members of the tin-plate section of the Dockers’ Union, 
at a meeting on Saturday, considered the question of an 
increase in the war bonus. The suggestion was made that 
30 per cent. should be claimed and provision be made for 
increased wages on a sliding scale, following increases given 
in the Board of Trade returns as to the cost of living. The 
matter will come up for consideration at the annual 
Tin-plate Board meeting to-day (Friday). Quotations :—- 
Block tin, £230 per ton cash; £230 10s. per ton three 
months ; copper, £130 per ton cash; £129 10s. per ton 
three months. Lead: Spanish, £30 10s. per ton. 








A HIGH-SPEED TOOL STEEL PATENT ACTION. 





THERE will shortly be heard in the Chancery Division of 
the High Courts, an interesting action for the revocation 
of a German patent for an improved high-speed tool steel. 
The patent in question is No. 27,838, of 1912, granted to 
the Stahlwerk Becker Aktiengesellschaft of Krefeld- 
Willich, Germany, and relates to the production of an 
improved high-speed tool steel which, it is claimed, is of 
greater efficiency than the hitherto known high-speed tool 
steels, retaining its cutting powers for a considerably 
greater length of time, and capable of cutting at higher 
temperatures than red heat. This improved high-speed 
tool steel is produced by the addition of cobalt to the 
known compositions hitherto employed, preferably up to 
15 per cent. cobalt being added. The specification states 
that it is believed to be new to employ cobalt for the 
manufacture of high-speed tool steels having a com- 
paratively low percentage of carbon, and containing both 
tungsten and chromium, with or without either or both of 
the metals vanadium and molybdenum. The following 
example is given of the production of a high-speed _ tool 
steel of exceptional quality :—0.70 per cent. carbon ; 
5 per cent. chromium ; 18 per cent. tungsten ; 1 per cent. 
vanadium ; 0.75 per cent. molybdenum, and about 4 per 
cent. cobalt. 

Messrs. Arthur Balfour and Co., Limited, are applying 
for the revocation of the patent, and the matter came 
before the Court this week in respect of an application on 
behalf of the patentees, for permission to amend the 
specification by way of disclaimer. The preliminary point 
was taken that an alien enemy had no right to make such 
an application, but the Court, supported by an expression 
of opinion by the Attorney-General, on behalf of the 
Crown, held that such an application could be made in 
respect of the defence to an action, but that a German 
patentee could not apply for an amendment of a patent 
irrespective of litigation pending. The actual application 
for the amendment of the patent will be heard in the trial 
of the main action. 








FIRST LONDON ENGINEER VOLUNTEERS. 





Headquarters, Balderton-street, Oxford-street, W. 


ORDERS 
For the week, by Lieut.-Col. C. 8S. Clay, V.D., Commanding. 
Officer for the Week.—2nd Lieutenant Bowden. 
Next for Duty.—Lieutenant W. J. A. Watkins. 
Resignation.—Lieut t H. de P. Birkett resigns his appoint- 





ment. z 
Monday, May 7th.—Technical for No. 3 Company, Right Half 
Company, at Regency-street. Drill, No. 3 Company, Left Half 


Company. Signalling Class. yi 
Tuesday, May 8th.—Lecture, %.30. Physical Drill and 
Bayonet Fighting, 7.30 to 8.30. 


Wednesday, May 9th.—Drill, No. 1 Company, Left Half Com- 
pany, 6.15. 

Thursday, May 10th.—Drill, No. 3 Company, Left Half 
Company. Ambulance Class, by M.O., 6.30. Signalling Class. 

Friday, May 11th.—Technical for No. 3 Company, Left Half 
Company, at Regency-street. Drill, No. 3 Company, Right 
Half Company. Recruits’ Drill, 6.30 to 8.30. 

Saturday, May 12th.—N.C.O.’s Class, 2.30. Examination by 
Adjutant and Assistant Adjutant. 

Sunday, May 13th.—Spécial work at Bombing School. 
Parade Clapham Common Station (City and S.L. Tube Railway) 
9.45 a.m. Uniform, haversacks, water bottles. Mid-day 
rations to be carried. As this work is very important, ‘the 
Commandant would like to see much larger parades. 
Armlets.—Armlets must be worn at all plain clothes parades. 
Musketry.—For all companies, see notice at Headquarters. 
Note.—-Unless otherwise indicated, all drills will take place at 
Headquarters. ) 

By order, 
Macteop YEARSLEY. 
Captain and Adjutant. 
May 6th, 1917. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. DaMPNEY AND Co., Limited, of Cardiff, have opened an 
office at 27, Royal Exchange, Leeds, under the management of 
Mr. A. Duncan Morrieson. The telegraphic address is 





“* Dampney ”’ Leeds, and telephone No. 1809 Central. 
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THE ASSOCIATION OF MINOR RAILWAYS. 


WE have received the following letter from Mr. 
Holman F. Stephens, who is managing director, 
engineer, and locomotive superintendent of the 
Shropshire and Montgomeryshire Railway :— 


Salford-terrace, Tonbridge, Kent, 
April 27th, 1917. 

Srr,—Referring to the short note which appears in your 
issue for April 2lst anent the Derwent Valley Railway, it 
occurred to me you. wight like to inform your readers 
that’ there are in all some forty-five independent railways, 
chiefly of standard piteoacadeeies owning their own rolling 
stock, with a mileage of, say, 850 miles and a capital of, say, 
£1,000,000—not parties to the Railway Companies’ Association. 
The small railways comprise in most cases a number of fairly 
important lines connecting up main arterial means of com- 
munication, and, with the object of consolidating the peculiar 
and various interests of these lines, an Association of Minor 
Railways has been formed, in order that the various interests 
of such lines may be conserved and consolidated as well as 
co-ordinated, and the benefits of co-operative working obtained 
for each member of that Association. Put very briefly, the 
aims and objects of the Association are as set forth in the circular 
attached. 

Any director or ger who would like more information 
as to this Association should write to the Hon. Sec. (pro tem,). 
Mr. Mark Meredith, 67, Dale-street, Liverpool, who has charge 
of the organisation department at the moment. 

H. F. STepxHEns. 





[crrcuLaR.] 

At a recent meeting attended by representatives of several 
of the railway companies not parties to the Railway Companies’ 
A. Aociation, it was resolved to form an Association of the Minor 
Companies, with, amongst others, the following objects :— 


(1) Mutual support generally. 

(2) Combined representation to the Government, Board 
of Trade, and Light Railway Commission, also pro- 
tection of interests in the event of a scheme for the 
nationalisation of railways being brought forward ; 
also questions arising during controlled period and 
on the cessation of the same. 

(2) Combined representation to the main line companies. 

(4) Test cases, combined action. 

(5) Information re technical subjects. 

(6) Scheme of combined general insurance. 

(7) Labour questions. 

(8) Financial questions. 

(9) Standardising general stores with the object of combined 
purchases if desirable. 

(10) Rating and taxation questions, combined action. 

(11) Issue of a quarterly pamphlet. 

(12) Occasional meetings for the purposes of discussion. 
Arrangements for the use of meeting room in London 
to be used as rendezvous for the companies concerned. 


It is proposed that the Association be controlled by a Council 
consisting of a president, a vice-president, and four members, 
who shall be nominated and elected year by year by means 
of postal ballot. It was decided to circularise the minor com- 
panies, and obtain their adherence to the scheme, if possible, 
afterwards sending out to those joining a list of the names of 


the various representatives with a view to the election of the 


Council. It was decided that no subscription should be at 
present fixed, but the matter should be left until after the 
election of the Council, when the members will be again circu- 
larised, 








CrystaL Patace ENGINEERING Soctety.—The ‘‘ Wilson 
Premium ”. for the best paper read before the society during 
the past session has been awarded to E. G. Wilson, for his 
paper on “ Practical Roadwork in the United Kingdom.” 
Other papers read before the society were ‘* Railway Engineering 
in China,” by G. L. B. Newmarch; and “ Reservoirs,” by 
B. C. Light. The Premium was presented to Mr. Wilson by 
Sir Maurice Fitzmaurice, C.M.G., President of the Institution 
of Civil Engineers, at the one hundred and thirty-third dis- 
tribution of certificates, at which he presided on April 18th. 


Crry or Lonpon Moror Vor unTEER Corps.— We are informed 
that authority has now been received from the War-office, the 
Vourt of Lieutenancy for the City of London, and the City of 
London Territorial Force Association to proceed with the 
registration of vehicles and the enrolment of drivers for the 
Ist, 2nd, and 3rd Squadrons of the City of London Motor 
Volunteer Corps, which have hitherto existed as the Mechanical 
Transport Column of the City of London National Guard. The 
class of work covered by the Corps, apart from any compulsory 
requirements in the event of attempted or threatened invasion, 
includes :—(1) Conveyance of troops to working points, for 
trench digging, field exercises, musketry, and other training. 
(2) Conveyance of arms, stores, and equipment. (3) M.T. 
practice in convoy running and march discipline. (4) Convey- 
ance of wounded soldiers, and (5) the provision of the necessary 
regimental transport for the City of London Volunteer Regiment 
generally. There are still a few motor vans and lorries, private 
motor cars, and motor cycles required to complete the establish- 
ment of the three squadrons, and owners who are willing to 
assist this branch of the scheme of Home Defence are invited to 
commun.cate with Mr. F. G. Bristow, the Acting Adjutant, at 
the Headquarters, 83, Pall Mall, S.W. 1. 


Tue Instirurion or Civi~ Encrneers.—At the annual 
general ting of the titution of Civil Engineers, held on 
Tuesday evening, April 17th, the result of the ballot for the 
election of officers was declared as follows :—President: Mr. 
William Barton Worthington (Derby); Vice-presidents : 
Mr. John A. F. Aspinall (Liverpool), Mr. Harry E. Jones 
(London), Sir John Purser Griffith (Dublin), Mr. John A. Brodie 
(Liverpool); other Members of Council: Dr. Charles C. 
Carpenter (London), Dr. Dugald Clerk, F.R.S. (London), 
Col. R, E. B. Crompton, C.B. (London), Mr. Maurice Deacon 
(Matlock), Sir Archibald Denny, Bart. (Dumbarton), Mr. William 
H. Ellis (Sheffield), Sir Robert R. Gales (India), Mr. A. J. 
Goldsmith (Queensland), Sir Robert A. Hadfield, D.Sc., M. Met., 
F.R.8. (London), Brigadier-General B. H. Henderson (London), 
Mr. Robert W. Holmes (New Zealand), Professor Bertram 
Hopkinson, C.M.G., F.R.S. (Cambridge), Mr. G. W. Humphreys 
(London), Mr, Summers Hunter (Tynémouth), Dr. W. H. Maw 
(London), Mr. Charles L. Morgan (London), Mr. Basil Mott 
(London), Sir Henry J. Oram, K.C.B. F.R.S., Engineer Vice- 
Admiral (London), Mr. Frederick Palmer, C.I.E. (London), 
Captain H. P. R. Sankey, C.B., R.E. (ret.), (London,) Sir 
John F, C, Snell (London), Mr. E. F. C. Trench (London), Mr. 
William F. Tye (Canada), Sir Philip Watts, K.C.B., LL.D., 
F.R.S. (London), Mr. Edward J. Way (South Africa), Sir 
Alfred F. Yarrow, Bart. (London). This Council will take 
office on the first Tuesday in November, 1917. The Council 
of the Institution has made the following awards for papers 
read and discussed during the session 1916-1917 :—Telford 
Gold Medals to Messrs. G. W. Humphreys and J. B. Ball 
(London); George Stephenson Gold Medals to Messrs. P. V. 
O’Brien and John Parr (Perth, W. A.); Telford Premiums to 
Messrs. P. V. O’Brien (Perth, W. A.), J. L. Hodgson (Luton), 
W. Brown (Glasgow), and P. M. Crosthwaite (London); and a 
Crampton Prize to Mr. F. J. Waring, C.I.E. (London). The 
awards for Papers published in the ‘“ Proceedings’’ without 
discussion will be announced later. f 











BRITISH PATENT SPECIFICATIONS. 


When an t tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment isthe date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


104,935 (4601 of 1916). March 29th, 1916.—Siipe Vatve, 
Francis William Payne, 62, London-wall, London, E.C. 

This invention is for a slide valve engine, in which the 
motive fluid is admitted to a jacket surrounding the 
cylinder wall, and thence through a passage F, opening in the 
valve seat, through the slide valve body, and opening at each 
end of the slide valve face to a passage opening to the cylinder. 
The cylinder and valve chamber casting E is formed with the 
central port F, which opens in the valve sea tface G, and is in 
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communication with the boiler by way of the jacket space H, 
which is connected to the steam pipe at I. The slide valve J 
is provided with a steam passage K, opening at L and M to the 
face of the valve J. N is a plate spring—that may be fitted 
if required—to keep the valve up to the valve seat. The valve 
works in a chamber O, having an exhaust outlet P. Steam 
entering by way of the central port F is admitted to the cylinder 
through the port K in the valve.—March 29th, 1917. 


INTERNAL COMBUSTION ENGINES. 


105,007 (10,253 of 1916). July 20th, 1916.—Governor, Berg- 
sunds Mekaniska Verkstads Aktiebolag, Vestra Tradgards- 
gatan 4, Stockholm, Sweden, and another. 

This invention aims at providing a simple governor for liquid 
fuel engines. A is the governor spindle that is driven from the 
eugine shaft by suitable means, B is the governor casing keyed 
to the shaft, and C is a weight which is free to move in a plane 
substantially at right angles to the spindle. The weight is 
provided with a cam or shoulder D that accordingly also takes 
part in the movement of the weight. The coiled spring G 
acts counter to the centrifugal force of the weight when the 
governor rotates. By means of a set screw H the coiled spring 
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4 
is adjusted to a tension that corresponds to the desired velocity. 
Arod or link E is provided with a friction roller F, and is movable 
in an axial direction, and at its other end it is either formed as 
a piston for a fuel pump or it is arranged to operate such a 
piston either directly or by means of some transmitting means. 
This roller co-operates with the shoulder D. The distance of 
the friction roller F from the fulerum of rotation for the governor 
is the same as the medium distance of the shoulder from the 
same line. On the rotation of the governor the cam or shoulder 
D will operate the fuel pump once for each revolution.— March 
29th, 1917. 


DYNAMOS AND MOTORS. 


104,979 (8128 of 1916). June 8th, 1916.—SprrED ConTROL 
FOR DIRECT-CURRENT SERIES Morors, British Thomson- 
Houston Company, Limited, 83, Cannon-street, London, E.C. 
(a communication from the General Electric Company, 





Schenectady, U.S.A.). ; 
This invention is for a system of_speed control for direct- ; 


current series motors, in which the field strength is automatically 
reduced when a predetermined speed is reached. The inventors 
provide a switch or switches responsive to the current in the 
motor circuit and the counter-electromotive force across the 
armature terminals by one of the motors. They further provide 
means responsive to current in the motor circuit, which prevents 
the automatic field-reducing means from operating until all 
the resistance has been cut out of the motor circuit. In apply- 
ing the invention to the series parallel control of a number of 
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motors the apparatus is designed so that the switches for shunt- 
ing or tapping the motor fields will not close until the controller 
has reached its full parallel position, and so that they will 
be opened again when the controller is moved from the full 
parallel towards the series position as soon as the resistance is 
eut back into the motor circuit by the movement of the “con- 
trolling handle. A is the line conductor from which current 
for the motors B, C is obtained by the trolley D. E is the 
controller, F and G the magnetising coils which control the 
switch H, J is the starting resistance, K contacts controlled 
by the coil G, LM magnetising coils of the switches O P in 
shunt to the armature of the motor B. QR are contacts for 
connecting the resistances S T in shunt to the series fields U V. 
—March 29th, 1917. 


TRANSMISSION OF POWER. 


105,029 (13,585 of 1916). March 23rd, 1916.—MxEans 
Carryinc Etecrric Casies, Adhemar Detraux, 
Fitzroy-street, London, W. 

This is a carrying device for electric cables, and is particularly 
useful in conjunction with the electric trench-cutting machine 
forming the subject of Patent No. 4353 of 1916. The apparatus 
is shown in Figs. 1, 2 and 3. 1t comprises a cable drum E 
rotatably mounted on a rotatable frame B. It is provided with 
relatively movable electrical connections F. The screw- 
threaded axle has right and left-handed threads connected 
together, and can slide to operate a cable support to and fro 
between the two ends of the drum. The axle is operated in 
one direction by the pull on the cable G, and in the other direction 
by a spring Q mounted on the rotatable frame, which spring is 
put under tension when the cable is unwound. The whole is 
carried on a post A fixed in the ground as shown. As the 
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cutting machine moves away from the drum E carrying the 
cable G, the latter is pulled with it, thereby putting the spring 
Q under tension until the cable is completely unwound or until 
the cutting machine has completed its work. When the machine 
is turned back and moves towards the drum carrying the cabie 
the tension of the spring Q causes the cable to wind itself on the 
drum. During the advance or return of the cutting machine 
the guiding support S of the cable is caused to move one way 
or the other at such a speed that one complete revolution of 
the drum E corresponds to an advance of the guide post 5 __ 
substantially equal to the thickness of the cable, whereby a 
perfect winding or unwinding of the cable is ensured.— March 
23rd, 1917. 


AERONAUTICS, 


105,051 (18,339 of 1916). December 2Ist, 1916.—CooLINe 
System For AEROPLANE Morors, Henri Raymond Guyot, 
54, Avenue Jean Jaures, Paris. ‘ 

The inventor’s object is to utilise the direct action of the 
speed of the aeroplane to cause the hot air in the motor 
chamber to circulate, this being effected. by forcing in 
cold air. The hot air is utilised «t the same time to bring 
about by a reduction of pressure a_ circulation oi 
cold air into the interior of the shell of the body or car 
of the aircraft, for the object of passing the cold air rapidly 








series of elements of a compound electric condenser, and comprise 
& system of plates insulated from the plates of the first-mentioned 


414 


THE ENGINEER 





May 4, 1917 




















between the tubes of a radiator suitably connected to the water 
jacket or casing of the motor, the flow of the cold air and of the 
hot air ing place through passages partly formed by the 
shell of the apparatus itself. Figs. 1, 2,and 3 show three methods 
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of carrying out the invention applied to an aeroplane, the course 
of the air currents being shown by arrows. A is the motor, B 
the propeller, C the radiator, K and L a fan and screw fixed on 
the propeller shaft. The arrangement of the orifices in the shell 
for the passage of air is clearly shown.— March 29th, 1917. 


WATER PURIFICATION. 


104,936 (4636 of 1916). March 29th, 1916.—Finrer PREssEs, 
Frank Frederick Briginshaw, 6, Dalberg-road, Brixton, 
London, S.W. 

The filter consists of the frame A containing the compressed 
pulp or disc B. In the centre is provided a hollow boss C, 
which is divided into two compartments E and F, the former 
serving as the inlet and the latter as the outlet from the filter. This 
boss C is connected to the outer rim of the frame A by spokes D, 
above and below which are laid radially di wires or gauze 
G, which assists to support the filter disc situated at the top 
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and the bottom in the assembling of the several elements. The 
spokes D are provided with holes or slots H, so that the segmental 
spaces formed thereby form a clear space through which the 
liquid circulates. Between the spokes D, and on one half of the 
boss C or the other, are provided holes J and K, which com- 
municate with the interior thereof, either on the one side or 
the other; according as it is desired that communication should 
be established with the inlet E of the liquid to be filtered or the 
outlet F for the filtered liquid.— March 29th, 1917. 


MISCELLANEOUS. 


104,969 (4184 of 1916). March 2Ist, 1916.—SyNcHRONISED 
IanitT1Ion, Herbert George Longford and others, 240-242, 
Bradford-street, Birmingham. 

This invention is for an electrical condenser system, in which 

a number of conductors, each appertaining to a spark gap, are 

connected to a separate system of isolated condenser plates. 

The systems of condenser plates constitute the one element or 
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systems, and are connected with a common electric supply 
conductor. A is a magneto or induction coil. The high-tension 
pole B of this is in electrical connection with a conductor C and 
one system of foil plates D of a compound condenser, which 
also acts as a distributor. The other foil plates of this condenser 
are in two separate series, EF. The plates are insulated from 
the plates of the series D, and the series of plates E is electrically 
isolated from the series of plates F. A conductor G electrically 
connects the series of plates E with the one electrode H of a 
spark gap. The other electrode of this spark gap is earthed as 
indicated by I. The other system of plates F is electrically 
connected by # conductor J with the electrode K of a spark sap. 
the other electrode L of which is earthed. The other pole 

of the coil or magneto is earthed as indicated at N. In the 





case of an internal combustion engine having separate cylinders, 
which it is desired to fire simult ly, and in which it is 
desired that two or more plugs should spark simultaneously 
in each cylinder, there may be several plugs and several separate 
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series.— March 21st, 1917. 
105,053 (2116 of 1917). December 21st, 1915.—Srorme 
Enerey in Liquips, Gogo Constantineseo, Haddon Engi- 


neering Works, Honeypot-lane, Alperton, Middlesex, and 
another. 

This invention aims at the utilisation of the elasticity of 
liquids in the construction of resilience devices. Fig. 1 shows 
the invention applied to a buffer, and in Fig. 2 to a pile-driving 
cap. In Fig. 1 the cylinder A is formed with an internal cylinder 
B, in which the piston C works. D is a guide and protecti 
sleeve. In order to compensate for leakage a union is saovided 
at E in permanent communication with a central storage 
capacity, in which there is continually kept a store of liquid at 
any required pressure by means of a pump. In the case of 
railway vehicles this a might be driven by the axles of the 
vehicle. When the leakage around the piston C has allowed 
a certain quantity of liquid to flow out of the cylinder A 
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under the forces applied to the buffer, the valve F is opened 
by the end of the piston, thus admitting high-pressure fluid to 
make up the losses. Immediately the valve opens the pressure 
in the cylinder is made up from the storage capacity, so that 
the liquid spring is always maintained full of liquid under a 
given pressure when the piston is near the bottom of its stroke. 
When the piston rises the valve F closes, and the liquid in the 
cylinder A expands. In this manner the force exe’ out 

by the piston varies from a certain value to the maximum value, 
which is reached when the piston is at the bottom of its stroke. 
The movement therefore of the piston C is similar to that which 
would be obtained if it was supported by an ordinary spring. 
If leakage is not likely to occur the valve F and the connection 
to the storage vessel may be dispensed with.— March 21st, 1917. 


104,969 (7409 of 1916). May 25th, 1916.—Srits, British 
Dyes, Limited, Turnbridge Works, Huddersfield, and 
others. 

The object of this invention is to apply steam pipes to stills 
or like vessels in such manner that they are only connected to 
the still at one end, and ample space is provided for expansion 
without exerting pressure on the ends of the still, the construc- 
tion being such that tight joints can be made and maintained, 
and grooving of the ends of the still thus eliminated. The con- 
struction and method of application of the steam pipes also 
enable the to be removed when required for renewals or 
repairs of the tubes. The steam connections and tubes are 
arranged in independent units, as shown, in order to facilitate 
handling, and to admit of one unit being attended to for repairs 
or renewals without disturbing the other unit. Each plate C to 
which the tubes F are secured is slightly bevelled or inclined 
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on its face to support the tubes at a suitable angle of inclination, 
in order that when the steam breaks up the water of condensa- 
tion will have a free outlet. The steam admitted into the 
steam chambers H passes directly into the internal tubes D, 
and issues from the open inner ends into the external pipes F in 
the direction of the blank or ¢losed ends. The rear ends of 
the internal tubes are perforated for a short distance to allow 
of @ portion of the steam issuing laterally from the ends. The 
steam admitted to the externa? pipes F flows back towards the 
front of the still, and the water of condensation resulting from 
the break up of the steam is 5 en by the inclination of the 
pipes to gravitate to the outefends and pass into the outlet 
chamber I.—March 29th, 1917." 
16,932 of 1915. July 3rd, 1916,—ManvuwacTurRE or HYDROGEN, 
Cornelius Brittiffee Tully, 39, Victoria-street, Westminster. 
This apparatus for the production of hydrogen or hydrogen 
and carbon monoxide by the action of steam on highly heated 
iron comprises blocks or pieces of iron ore, which are placed in 
the reaction chamber C, and the reducing gas produced by 
blowing air or air and steam into the incandescent fuel in the 
combustion chamber A is led into the chamber C through the 
es F, E, D, so as to reduce the iron oxide in the chamber 
into the state of spongy iron, the remaining hot gases, composed 
of carbon monoxide, carbon dioxide, and nitrogen — 
upward thro the steam. superheating chamber .G,. and 
escaping t the outlet pipe 1. ‘After the iron ore has been 
reduced to spongy metal, and me highly heated by the 
reducing gas, the air-or air and supplied to the fuel is 
cut off, the outlet pipe I closed, and steam admitted through 
the pipe M and steam superheating chamber G to the reaction 





chamber C, so as to flow over and amongst the spongy iron, and 
be decomposed in part thereby. T resulting hydrogen 
and remaining steam may be led directly away from the chamber 
C, as by the pipe N, or be downw: through the holes 
F and the incandescent fuel, and thence led away through the 
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outlet pipe S. By admitting air through the pipe P to the 
bottom of the steam superheating chamber G, carbon monoxide 
in the gases entering that chamber from the reaction chamber 
C can be burnt to form carbon dioxide before being discharged 
into the external atmosphere, and the resulting heat utilised 
to heat the superheating chamber preparatory to passing steam 
therethrough to the reaction chamber C.—-March 29th, 1917. 








The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars wpon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 20,409/11—Are rupturing devices for electrical apparatus. 
An electric arc rupturing device for switches, lightning arresters, 
&c., consists of one or more fixed partition walls of non- 
combustible material, arra across the path of the arc, and 
situated with their lower ends above the points of the terminals 
at which the arc forms. The arc is thus caused to lie in a 
somewhat wavy form about the lower ends of the walls, and 
allowed to assume the necessary inh before interruption, but 
is restricted to a comparatively small space and prevented from 
rising high above the apparatus. Allgemeine Elektricitats Ges., 
Berlin. Dated September 15th, 1910. 


No. 20,468/11.— Pneumatic conveyors. Comprises a 
connecting tube with a ball joint for use with pneumatic con- 
veyors. Two tubular connecting pieces are adapted to connect 


any of a series of tubes terminating in a base plate with any of 
a second series also terminating in a base plate. The tubular 
connecting pieces are connected by ball joints, so that either 
can be moved freely independently of the other. Topf, L., 
Germany. 

No. 20,549/11.—Turbines; regulating. Steam from an 
accumulator is admitted to a low-pressure turbine by way of a 
valve controlled by a servo-motor operated by @ governor. 
The servo-motor contains two pistons between which a variable 
quantity of oil can be admitted. The pistons and the oil 
enclosed between them act as one solid piston. The admission 
of oil, therefore, has an equivalent effect to varying the length 
of the valve rod. Vereinigte Dampfturbinen-Ges., Berlin. 
Dated September 16th, 1910. 

No. 20,633/11.—Gas producers; ashes, removing. In a gas 
producer of the kind having a rotary ashpan carrying a rotary 
grate, the ashpan is arranged within an air-tight chamber 
communicating with the producer shaft and also —— to 
communicate through the passage with the ashpit. rpely, 
A. von, Vienna, 

No. 20,651/11—Tipping apparatus. In a wagon tipper, the 
platform, which is pivoted, is tipped by drawing a member, such 
as the roller, up between inclined surfaces formed on the base 
and on the underside of the platform. The tipping platform is 
mounted on a turntable. Maschinenfabrik Augsburg Nurnberg 
Akt.-Ges., Germany. Dated January 6th, 1911. 

No. 20,699/11.—A ition ; projectiles; projectile fuses. 
Relates to shrapnel shells intended for use against balloons, and 
provided with a smoke-producing charge and a time fuse, the 
arrangement being such that the shrapnel is exploded a given 
interval of time after the ignition of the smoke-producing charge. 
According to this invention, the interval of time is independent 
of the smoke producing charge, which may, therefore, be 
designed solely with regard to its smoke producing effect. 
Krupp Akt.-Ges., F., Germany. Dated November 25th, 1910. 

No. 20,776/11.—Spinning ; spindle apparatus. A flyer arm 
is pivoted in a dise ahd carries a weight to which is pivoted 
another weight, which, as the first-mentioned weight is drawn © 
inwards by reason of the flyer arm being moved outwards by the 
cop, flies outwards, and thus compensates for the diminished 
centrifugal force of the weight. Watzlawik, F., Berlin. Dated 
September 21st, 1910. 

No. 20,802/11.—Small-arms ; breech actions, sliding breech- 
block. Relates to automatic guns having trigger mechanism of 
the kind in which, when the breech is open, the sear-actuating 
member is prevented from engaging the sear by a member 
actuated by the breech-block. According to the present inven- 
tion, this disengaging member consists of a lever pivoted to the 
frame above the trigger and having an inclined upper face which 
in the closed position, engages an inclined recess in the breech 
slide. Mauser, P., Germany. Dated May 22nd, 1911. 
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bal THE MATTER OF THE a WITH THE 
ENEMY AMENDMENT ACT, 1916. 
Invites 


e Public Trustee 


Ri ty for the PURCHASE of the whole or - 
119,660 shares of £5 each, 7, es OR 
ves 


ROTH FRS and COMPANY, Limi in him as 


Custodian an Order made’ by the rd of Trade in 
pursuance of Section 4 of the ing with the Knemy 
Amendment Act, 1916, and dated 9th A 


ast, 1916. 
e issued oo sr of the company cons! + “of 120,000 shares 
. e each fully paid. 

purchasers, who must be British born subject hep be 
ami to make a sworn declaration as to nationality und 
freodom from fore’ control, on a form to be obtained from 

the offices of the Public Trustee. 
The purchasers will also be mae uired to satisfy the Public 
Trustee as to their financial and technical ability to raid on 


Vacaney Occurring on_ the 

Survey in Stal? of a leading Bviler lusurance Society, 
AbYLICATIONS are INVITED from GEN bi ape ad holding 
first-class Hoard of Trade Certificates, competent to under- 
take the duties attaching to the Inspection of Koo Boilers, 
Engines, and of Power Installations. Commencing sal 
£150 per annum. State age and a of experience.— 
Address, 341, “* Vhe Engineer ” Office Mla 


A rehitect's Assistant Wanted | to 


(artistic Draughtsman and some knowledge of Quantities) 
for controlled firm. Ineligible or Class C. Write fuily, stating 
salary required. No person already employed upon Govern- 
ment work will be engaged.—Applicants Tne apply to their 
nearest Employment Exchange, mentioning ‘‘ The Engineer ” 
and number 241. 241 a 








the business of the cor tons as efficiently as or 
a to the satisfaction of the Government. 
Aves upon the company’s operations and affairs has been 
The company in conjunetion with the ee "s 
ond itors 7. Price, Waterhouse «nd Co.) and with Messrs. 
and Co. Copies of this report can be 
aytalned, subject, as hereinafter ere together with 
copies of com "s accounts up to the 3lst December, 1915, 
on written app fpations to the Public Trustee, Kingsway, W.C. 
All applicants will be required to satisfy the Public Trustee 
as to any matter which he may think fit to investigate before 
co) such Report or accounts will be supp! i 
Tnve ntending tenderers who desire to inspect the roperty of 
the company meeps apply to the Public Trustee for an 
a me > to do 
Tenders must be delivered, sealed, to the Public Trustee, 
W.C., on or before Thursday, the 14th June, 1917 
coca dxp,. AS PREVIOUSLY ADVERTISED), at 
o'clock noon, and marked on the envelope “ Tender, Siemens 


oe ‘Public Trustee does not bind himself to accept any 
_ and reserves to himself all rights in connection there- 
Forms of Tender can be obtained from the Public Trustee. 
Dated this 8th day of ee 1917. 
Cc. J. STEWART, 
Public Trustee, 
Custodian for England and Wales. 





i” Great Indian Peninsula 
RAILWAY COMPANY. 
he Directors are propeged t= receive TENDERS for the 
SUPPLY of the following S10 RES, namely :— 
CAL SPRINGS. 

S ecifications and forms of Tender may be obtained at this 
office on ——_ of the fee for the specification, which pay- 
ment will not be returned 

Tenders must be delivered in separate envelopes, sealed and 

to the marked “Tender for Helical 





Springs,” or as the case “may be, not later than 11 o'clock 
a.m. on Thursday, the 17th May, 1917. 
The Directors do not bind themselves to accept the lowest or 


any Tender. 
R. H. WALPOLE, 
Secretary 


Company's Offices, 
48, Co sthall-avenue, E.C., 
wondon, 9th May. 1917. 390 5 


Tilbury Urban District Council. 


(a) TAR SPRAY CONTRACTORS, 

(b) TAR DISTILLERS. 

(c}) GRANITE and STONE MERCHANTS. 

(d) HORSE DBALERS. 

(e) MAKERS of WATER CARTS 

{if} MANUFACTURERS of TOILET PAPER. 
(z) PUBLIC WORKS CONTRACTORS 

o PAVING CONTRACTORS 

The above Council invite TENVERS for (a) Tar Spraying 
mititary and other roads and paths within the urban district, 
avproximate area to be treated, fifty thousand su; erficial vards. 
(b) The supply and delivers of ten thousand allons (about) 
appr wed Refi ed Tar, complying with the Road Board's speci- 
fication. (c) The s~ ply and delivery of Tarviated Granite, 
‘tarred Degipes, Cc tiaterite Screened Gravel, &c.. for roads. 
and tar paving materi: id) The supply of a heavy shire-bred 
Horse, about ds. (c) The supply of a two-wheeled 
streot Watering a use with the steam roller. (f; The 
pty of Toilet Paper. (g) The supply and laying of about 
Out. Imeal of 15in. diameter Stoneware Pipes on a ferro- 

concrete raft foundation, together with the construction of 
manholes. (h) The » supply and laying of about 70 su) erficial 
yards of artificial ston ng. or alternatively blue-brick 
paving, and works incidenta thereto. 

Farther pariicmars, copies of specifications, and forms of 
Tender may be obcained on application to Mr. 8. A. HILL- 
WILLIS, Assoc. M. Inst. C.E.1., Engineer and Surveyor to 
the Council, at whose office plans ‘of the constructional works 
inentioned above may also be inspected. Sealed Tenders must 
be deli to the undersigned before 11 a.m. on (a), (b), (c). 
(d), (e), f). Monday, 2ist May, 19:7; and (g), (h), Monday. 


4th June, 1917. 
(By order) THO. A. CAPRON 
Clerk to the Council. 
Council Offices, Tilbury, 
8th_ May. 1917. 404 1 
Cosporssin of Paisley.—Elec- 
piRICITY DEPARTMEN 


have for one HORIZONTAL CROSS-COM- 
7 IW. capact Dinbor-oURRENT + GENERATOR. of 











K.W. capacity, ‘proceare 600 volts, speed 90 revs. per 
ee Thden i. P. Hin., L.P 48in. 
mira is wultable = a working 8 steam messure of 150 Ib. 
to 08 Tb. per square inc! 
The set may be seen ons all 
tions regaiding same sould be Pndressed’ weithe undersigned. 
Engineer and Manager. 


Blackhall-street, 
ee 243 


Wanted. a Thoroughly Capable 


ENGINEER, to run engine of wood gas Toe set 
bere! i i pereeneet position to good man.—Address, 1809, Sell’ 
ing Offices, Fleet-street, E.C.4 


W anted I sihtediatel Works 

REPAIR SUPERINTENDENT in_ controlled 
ae - the Midlands. Must be a thoroughly 
meral maintenance of 


practical accustomed to 
Stes! Roll ” "Milis and Plant in connection therewith ; must 
kuow how to properly control workmen, and have sound and 
reliable judgment. Six o'clock man essential. State experi- 
ence, testimonials, and wages required.—Address, 394, ‘* The 
Engineer ” Uffice "304A 


Wanted in Leeds, a Departmental 


8U (RETRE DER, with experience of Cutting-off 
Machine and Tool-settin; salary Wo a vigorous man. No 
one on Government work will be engaged.—Apply in writing, 
stating — — particulars of experience, age, a and 
wages rei your nearest Employment Exchange, men- 
tioning ah ie no Bnwinoce” and No, A3z01. 7A 











Associated British Machine 
Tool Makers, Ltd. Head Office, 4, Victoria-street, 
London.—WANTED, GENERAL MANAGER, with .com- 
mercial and tecnica) experience. Liberal remuneration to 
suitable man.—Apply, by letter (which will be treated as 
strictly confidential), stating age, experience, and salary 
required. Not necessary to commence duties at present. 





(Shiet Engineer Required Imme- 
DIATELY, with sound theoretical and practical know 
ledge in mechanical and electrical engineering for the com- 
pees and running of large factory. Applications will only 
»e considered from ineligible gentlemen who have pial 
similar positions, and caa furnish excellent testimo, ials.— 
Write. c/o U., Box 463, Judd’s, 97, Gresham-street, £.C 





Epgineer- -Surveyor, with First- 
ASS Board of Trade Certificate, WANTED by a 
leading Insurance Co. Applicants mast be over military age 
or ineligible tor naval or military service.— Address, giving 
age, experience, &c., to P569, ** The Engineer.” Office. 1569 a 


Exzgineer Wanted, with Experi- 


ex NCE in Gas Works or Coke Oven and Bye-products 
practice ; must be capable man. Men engaged on poten por 
pork should not apply.—State age, salary expected, e: 
— i technical qualifications.—Address, 411, ‘The Engineer” 
iy) 








Estimators and Rate Fixers.— 


THREE REQUIRED at once for urgent Government 
Work in large Aircraft ractory in N.W. London. Good sa) 
and prospects to capable men. No person residing more than 
10 miles away or already employed on Government work will 
be engaged. 

Adaress, 361, ‘‘ The Engineer” Office. Sl a 


(jentleman, with Knowledge of 
Explosive Trade and Companies Work, WANTED by 
London Losin oh firm for Administrative Duties. Must be 
inelig.ble for military service.—Write fully to Box G. 3256, c.o. 
Dawson's Advert. Agency, 121, Cannon-street, KC. 4. 370 4 


Large Midland Firm witll Re-|" 
RE, 


ry termination of bern SERVICES of expert 
Dastot NER of HEAVY VIL. MOTORS for Small. Marine 
Engine Sets.—Particulars of experience and salary required to 
be sent to 37, ** The Engineer” Office. 37-a 


Manager's Assistant (Inelig ible) 


EQUIRED by are firm of Steel Con: Bcanch 
Engineers im the Midlai Competent in drawing-othce 
work, preparation of caieennel: tenders, and handling corte- 
spondence. State nee. experience, and salary requ vo 
person fees elas Cont on Government work ‘will be engaged. 
Applicants ust apply to their nearest ei dea Exchacge, 
mentioning ** The Engineer” and number 304 a 


\ echanical Designer of First 
rate ability; good theoretical knowledge and business 
experience, KEQUIREU for Adwiralty Establishment at 
ounce. Knowleage required of small, good class, mechanical 
details generally. Postion of Head Designer, with good 
salary, according. to qualifications. Si age, experience, 
and salary required. seference or testimonials to be sup 
plied.—Apply, by letter, to Box No. 1080, c/o Messrs. R. 
White aud son, Genl, Advg. Ageuts, 33, Fleet-street, ECA 
ole a 


Kea quired Manager for Steel 
sesatey in South of Englaud. Must have good know- 
ledge of chemistry, and be therpusely con rerenns with latest 

















gr ees veariice. ye salary n.—Write, 
of A. 5 . Wilson and Co. LuL, 154, "Guautewels. 
road, Londo. E.C. 1. 4124 





Scrap J Se Wanted, Live 

PROCURE and INSPECT Paccele of MILD 
STEEL TURN INGs, Bar Croppings, and other such matt riais. 
Good commission terms on ail | consignments accepted. aes 
cash.—Apply, Box No. X27, PAX PKEsS AGENCY, , 02, 
Dale-strect, Liverpoo!. 


[echnical Assistant Required by 


Firm of Chartered Patent Agents in London; goud 
salary for thoroughly Sy tent man.— Write, stating raggand 
experience, t to M3, “T “Th ngine r” Office. 


N etailurg jaa Chemist and 


ASSAY Le WANTED, with experience in Tungsten 
‘leet-street, wu 
A 





Ores.— Replies to A. V. G., c/o rool’ 's, 92, 





Jig and Tool Draughtsman for 
Aeroplane Works near London rience in shop lay- 
out an.asset. No person resident more than 10 miles away or 
already on Government work need apply. State age, salary, 
and experience.—Address, 373, “* The Engineer ” Office. 373 





Ji ig and Tool Draughtsman for 
Engine Work WANTED by controlled establishment in 
Glasgow ms ah te, op stating age, Wane, and experience, 
nearest bour Exchange, mentioning * The Engineer’ 
ind nunber 388. No person at present employed on vern- 
ment work will be engaged. 388 a 


Mechanical and Civil Draughts- 


MEN.—One or two Men experienced in Boiler-house, 

Ei me EQ! ine "bss arrangements, and general structural 
wor y a firm of Engineers on Government 
work -~ ayer North-East coast.—Applicants ar tape apply to 
their nearest Employment Exchange, stating age, experience, 
and salary uired, quoting “The Engineer” aaa No. A3190. 
No person already on Government work will be ens 
A 


Mechanical pon Re- 
QUIRED for nm, controll cont Maen in S.W. 
London, 'y from 
rough sketches and Sober. 5 Phot? aa. age, salary, and 
experience. No person already employed upon Government 
work will be engaxed.—Applicants must apply to their nearest 
Employment Exchange, mentioning ‘“‘The Engineer” and 
number 346, Moa 


Keintorced Concrete Draughts- 

MAN WANTED. Must have knowledge of Design.— 

ok Get stating experience and salary required, SP eles 
Selt’s Advertising Offices, Fleet-street, E.C. 4. 395 a 

















[vo Experienced Mechanical 
DRAUGHTSMEN, preferably with knowledge of 
internal combustion engine work, but not absolutely essential 


/pgineer, M.1.C.E.,M.Inst.C.E., 


and F.R. San. Inst., Member of Russo-British Cha amber 
uf Commerce, with many years’ Government and other ex 

ence, is shortly proceeding Russia, and is preparec to 
conduct negotiations -— for an ESTABLISH ENT in the 
rincipal ase of AGENCIES for British Manufacturers of 
Machinery Tools oanauaiae Materials, &c. &c., with a view 
to post- War conditions. Negotiations here with principals 
De: or their solicitors. Sra to RUSSEXPAND, c.o. 

. W. Vickers and Co., Ld., 5, Nicholas-lano, E.C. 371i 


Foreign Trade Expert.—Com- 


MERCIAL Engineer, British (42), practical training, 
member of Civils and Mech; anicals, aon years’ business 
experience, home and abroad, with merchants and manufac 
turers, experienc: and successful foreign technica! repre- 
sentative and business SS eet recently returned to London, 
and OPEN toa NEW ENGAGEMENT, with a view to after- 
the-War business development. Cualttentions justify sub- 
— remuneration.—Address, The Bagineer ° 
Offic 








echanical and Hlectrica] Engi- 
NEER, B.O.T.C., experience in locomotives, steant, | gas 
and producer Plant. erection, motor cars, maintenance of 
power plant, &c., DESIRES POSITION. Best references. — 
Address, Z. Y. 616, c.o. Deacon’s, Leadenhall street, E. yn 
B 


Mechanical Engineer Seeks 


POSITION as od oe poe or ASSISTANT WORKS 
MANAGER d to si te work, Admiralty 
and War Office comma Highest references.—Address, P562, 
* The Engiueer” Office. P562 5 











—" Y 

Mining Engineer, with Good 

knowledge of mechanical engineering, 2 experience, 

nog Kea py surveyor, thorough knowledge of car- 

sive experience in handling 138g anxious to 

Berain. POSITION at home orabroad. Over military age. 
—Address, 369, “* The Engineer” Office. 369 B 





Prospects good but not merely for duration of war. 
must be ineligible for military service, Government work. 
London district. 
“ny person already employed upon Government work will 
eng: 
‘Applicants must ap) ly to their nearest Employment Ex- 
change, mentioning ** The Engineer” and number Po53. P563 a 


| o or Three Draughtsmen, 
with Electric Power Station Construction- experience, 
REQUIRED at once for urgent extensions being carried out 
under early Priority Certificates. State experience and salary 
required. No person a:ready employed upon Government work 
will be’ engaged.—Applicants must apply to their nearest 
Employment Exchange, mentioning “The re aoa ene 
A 


number 410. 
racers.—Two Required, Male 
ing Works, 


Y. or female, in Governm vontroi 
East Anglia. Must be neat and accurate. Noone on Gcvern- 
— work need apply except by consent of present employer. 
pply, giving particulars of salary required, to your. nearest 
ploy nent xchange, mentioning “The Engineer” and 
me r 389. 389 a 




















()joalified Engineer Requires 
either a COMMERCIAL ora SECEIGAL. APPOINT- 
MENT with Bridge Eng d Concrete 


Specialists engaged on war work ; 13 sears experience in re- 
sponsible positions.—Address, P5635, “The Engineer” ae 


Steel Foundry Manager, Ex- 

PERIENCED in the production of tight steel and 
malleable iron castings for the motor and general market, 
wishes to correspond with firms who mire assistance of 
MANAGER, ORGANISER, or PARTNE 

Experience includes foundry, furnaces, “laboratory, com- 
mercial, estimating, & 

Accustomed to Government contracts, negotiations, laying 
down and organising new works. 

Tactful disciplinarian; able to get the best out of 
men. 

Thoroughly acquainted with the market. 

Some capital could be introduced into sound concern. 

Reply to P560, “‘ The Engineer ” Office. P560 B 








Was at Once, Machine and 


FITTING SHOP FOREMAN, for small shop. 
Capstan and turret lathe experience necessary (non-society). 
State age, experience and salary required. No person already 
employed upon Government work will be engaged —Appli- 
cants must apply to their nearest Employment Exchange, 
mentioning “ ‘fhe Engineer ” and number 357. 367 


\ Janted, Foreman, Over Fifty 


Machines and lathes, large and medium. Capable of 
getting maximum output. State age, previous and present 
employers, and wages. No person on Government work will 
be engaged.—Apply to nearest Employment Exchange, men- 
tioning “The Engineer” and number 191. i191 a 


anted, Machine Shop Fore- 
W Pp 


MAN for Small Shop engaged on Night Repetition 
Work near London. State age, experience, and salary 
required. Persons resident more than 10 miles away or at 
present engaged on Government work should not apply.— 
Address, 408, ** The Engineer” Office. i Ba 


Foreman for Instrument, Meter, 

and Bourdon Pressure Gauge Works near Manchester. 
First-class man, with experience of repetition work and piece- 
work. S:ate age, experience, and salary required. No person 
already employed upon Government work will be engaged.— 
Applicants must apply to their nearest Aeon oy ment Kxchange, 
menticniog * The Engineer” ana number 393 a 














Steel. Metallurgist Desires Post 


as UNDER MANAGER or similar responsible position. 
Thorough experience in the manufacture of steel py open 
hearth, tropenas, and electric furnace processes.—Address, 
PSS1, “The: Engineer ” Office. P5$1 wr 


j’ . 

oun Energetic Engineer 
DESIRES POSITION as ASST. WKS. MAwAGER or 
WORKS SUPERINTENDENT, or other responsible position. 
Jodi experience on rapid production of aero engines. Good 
> ad and very tactful —Address, P556, ** The a > 





0 





ae Tracer, Having 12 Months’ 
experience, DESIRES POST tn Engineer’s Office.— 
Aadress, #554, ** The Engineer’ Office. Prd4 w 


my ° 
s Foreman Millwright or 
Machine Shop Foreman in large works. Advertiser 
SEEKS PosT; 45 years of age ; capable, strict disciplinarian, 
6 o'clock man.—Address, P* spe “The Engineer” Office. P5578 


‘ngineer (46) (British), Served 
apprenticeship, OPEN for ENGAGEMENT as FORE 
MAN ENGINEER and MILLWRIGHT of any manufacturing 
concern. Erections and additiona! plant. &c. Similar — 
held.—Addre-s, Po65, ‘Tho Engineer” Office. 











KF vundry Foreman Wanted for 
General Engineering Works in Midland town, experi- 
enced in large and small castings in loam and greensand. 
Medium size foundry employing about 60 hands. Application 
to give full particulars uf experience, age, and salary required. 
No one on Government work need apply.—Apply yoar nearest 
Employment Exchange, quoting No. 43205. 401 a 


Young Lady, Several Years’ 


experience of iron “and steel trade, knowledge of makers 
and their products, accustomed to Lepr with engineering 
specifications and calculations of weigh ts, stenography, book 
keeping, &«. SECRETARIAL POSITION preferred eee 
nent).—Address, P546, ** The Engineer" Office. 
arora rene 





echanical Foreman Wanted 

r Mediterranean Coast. £250 per annum. Experience 

of Small Topbinotives and working know.edge of French essen- 
tial. Healthy climate.—Send full particulars to 366, ‘* The 
Engineer” Uifice. 366 a 


VW ante, Clerk for Time Office] = 


and Cost Book ; ineligible military service.. No person 
already on Government work will be engaged. —Apply your 
nearest - eopeadan me Exchange, quoting “‘ The Engineer” and 
No. », A3194, 400 a 





Wanted, by Railway Company 


in London, DRAUGHTSMAN (ineligible), with exe 
rience of Railway hlectric Signalling.—Address, , * ‘rhe 
Engineer” Office. 230 a 


Wanted, Draughtsman, .Prefer- 


ABLY with knowleuge of Oil Engines. No person 
already employed on Government work will ve engaged — 
Apply your nearest Employment Exchange, quoung * The 

Ad146. 192 4 


Engineer” and No. 
Thor- 


W anted Immediately, 


OUGHLY experienced MECHANiVAL DRAUGHTS- 
MAN ; experienced in Electrical Piunt an advantage, but not 
essential. —Applications, which should give full details of 
previous experience and salary required, should be made to 
your nearest Employment Exchange, quoting: No. A3184. No 
person already employed on Government work will be engaged. 

A 











(Jost Cierks Required for Large 


Enginecring works ; must be ineligible. No one arse 
more ae 10 mules away or already on Government work wiil 
be e png ary iy stating age, experience, and -salary re- 
quired, to WUKKS ACLUUNTANT, Vickers Ltd., » Oragtord. 

396 A 





° 5) a] 

i iter and Erector.—-Smart Man 
WANTED, accustomed to Diesel and Oil Engines, also 

erection and setting to work outside.—Apply, stating age, ex- 

perience, and wages required, to nea nets Ewployment hxchange 

quoting “The mngineer” and number ‘S58. No person at 

present on Government work will be engaged. 358 A 


A Young Engineering Student, 


rieeatotots FORK ARMY and ac present NOT ON 
GOVERNMENT .WOKK, able to calculate stresses and 
strains, and with nearly four years’ experience in the 
drawing-ottice of a firm of permanent way manufacturers, 
DESIRES, APPOINTMEN with Firm of Structural 








anted, cto pat Competent 
Basnpntic 6 o'clock MAN as FORGE MANAGER to 
Take Charge of a Modern For; fe, complete with hydraulic 
presses, os hammers up to »» and several batteries 
of drop stamps, in a railwuy works in the North of kngland. 
Permanent opening for the right man. No person already on 
Government bn pho yen —Apply, stating age, experi- 
ence, and salary required, to your nearest Employment Pix: 
change, soit “The Engineer” and No. A3188. 362 A 


W orks Manager Wanted in 
Manchester nore Speciality, electrical cranes and 
liftin chinery.. Previous experience in this particular line 
a absolutely eens proviaing the applicant is up to date 
in the map 7 ee 1 of men and machines, Firm is controlled 
and engaged on Claes A work, carrying hiphest priority. Per- 
manent and progrersive Cone for a man showing good 
results. State fullest par 
aon; 263, “* The Engineer ’ Office. 











sculars in strictest confidence.— , 
263 a 


[)raughtsman Reguired by|}® 
London Firm of Chartered Patent Agents.—Wrive, 
stating age, Tey pese and ‘salary required, to 344, acs he 


Engineer ” 
[)raughtsman Wanted, with 


good all-round knowledge and also capable of freehand 

drawing. Permanent berth to suitable person, State experi- 

ence, age, and salary required. No person already employed 

upon Government work will be engaged.—Applicants must 

apply to their nearest. Employment » Exchange, meuticning 
he Engineer” and number 351. Sla 


[raughtsmen, Junior or Senior, 
for jigs and tools; with shop peapetiente; permanent 
position. No man on Government work will be engaged.— 
Address, stating er age, salary fequired. and 
earliest date can sag The Bie vtdecr ” nearest a 
g * The "and No, A3191.° 3174 














in. the North of Kngland as ASSISTANT 
DKAUGHTSM AN where scope wouid be given to energetic 


iy P564, “‘ The Engineer” Office. Pl64 B 


A dvertiser (45) Desires Position 

as WORKS MANAGER, light constructional and sheet 

poo work, drawings, estimates und organisation.—Address, 
568, ‘Lhe’ Engineer * Uttice. 


(‘thief Engineer, Age 40, Extra 


mg ee cnpesenns $3 years” avawine -offi 
perience, ears’ sea rience, WlsHES SUPERINTEN. 
DENT ENGI NEER'S POSITION or other position of trust.— 
Address,.328, “Phe Engineer” Otfize 328 B 


[agineer (32) Seeks Position as 
FOREMAN or ASSIST. WORKS MANAGER, accus- 
somes to very accurate Government work. Highest references. 

—A. B., Smith and Son, Library, Slough. Pd59 6 




















A Large Firm of Engineers in 


the ds 
HAVE an OPENING for a YOUTH of Good 
ueation as PREMIUM A ir 
the course to include both Works and Drawing-office. 
Address, 2002, Engineer Office, 33. Norfolk-st., -» Strand, WC. 


[nspecting _bugineers, tustab- 
HED over 20 idlands, with qualified staff 
can UNDERTAKE T TESTING and SUPERVISION, Electrica 
Plant, Structural Work, Bridgework, Rolling Stock, Machinery 
ke,— Address, P288, Engineer Office, 35, Norfolk street, ree 


A London Company of Sound 
Financial Standing, having large warehouse aa a first- 
class connection amongst merchants (home and export), 
DESIRE to HEAR from MAKERS of SPECIALITIES 
usually bought by Tool Factors, M:li Furnishers, and Whole- 
sale Ironmongers, with a view to act in the after-war period as 
Representatives, or would contract for the whole output, 
acting as Wholesale Distributing Agents. Advertisers have in 
formation a branch in allied European countries, so as to be 
prepared for the after-war trade. Agency for any country 
= entertained. All negotiations to be mutually confiden- 








Address, 94, “ The Engineer” Office. % Dp 
—_— 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND OO., 
Watling-street, LONDON, E.C. 
pee square, Manchester, 
26, Collingwood-street, Neweastle-on-Tyne. Sp 3005 








SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Paexs II., UJ., LXXXIV. 


Numerical Index _to ments, 
Paes Lexx 


sooo gee apiece 








il 


THE ENGINEER 





May 11, 1917 








Penningtons, Engineering Tutors 
for A.ML.C.E., A.M.IM#,.and AMBEE., Aero- 
nautical “gm ns and Design; Aero Engines. — 
Oxford-road, Manchester 2018 | 


| 
London Company, with Large 
con yom in Kingsway, and in touch with buyers, 
home and abr 
OPEN to REPRESENT INE TOOLS, be of LATHES, 


NE T 
Address, Pelt “The Engineer” Office. PS1l 1 


Engimeer ce Who Will 
yy 


RCH — a CONTROLLING INTEREST for £2,750 








an ne established General ogee | Works, East 
London; net profits nearly ‘articulars — 
ARNOLD and CO. (London), Ltd., 76, anon eabowe, EC. 





artnership Sought in a Foundry 
making General or Malleable Castings. Advertiser > 
ree ag business.—Full perticulars to P545, “ Te iew- 


FOR SALE, 
STEAM WINDING. ENGINE, 


by John Fowler, Leeds; 2 cylinders 9in. dia. x loin. are, 


_s Sale.—32-Ton Hand Travel- 


wx Sy CRANE, 42ft. Seen, sinter type, de dole chain. 
aoa y DAVIES and METCALFE, Ltd., oeatey, 253 « 





ressure 100 Ibs. per sq. inch, spur 
9 1 to 2-5ft. drums on 3rd tnotion shay complete with starting, 
reversing, and beaee gear, with 150 in. circumference 
teel rope ; all in condition, 
Also one Ania, Whitworth Horizontal Cross Compound 
Double-acting 


PUMPING ENGINE, | 


about 100 H.P., at 80 r.p.m. m pressure 1 
sq in., diameter of H.P. ¢ cheer tan L.P. Bho! ~w : 
plunger 4in., stroke is engine is incom ~" a “, 
of eccentric ‘sheaves and pipe Ween y tk. 
working barrel and valve-box are 
be required to dismantle =| —— 

Above can be insperted at City and South London Railw: 
195, Clapham-road. —Offers to PURCHASING AGENT, 
Electric Railway House, Broadway, Westminster, 8. W. 1. 3136 


Fe Sale, Blowers, 7in. and 5in. 


All with a Gy —s g bearings, fast and loose pulleys ; for 








neer” 

W anted, a High-class Powerful 
BRAKE LATHE, for Surfacing, Sliding, and Screw- 

cutting, to swing in the gap, say, 50in. in diameter, with about 

10in. centres, and to take between centres work 10ft. long. 

New or second-hand tool would be entertained. Early delivery. 

—Address, 368, “The Engineer ” Office. 368 F 


Wanted at Once, Good Second- 


HAND or _ 3, 4, or 5-ton, 4ft. 84in. LOCO. CRANE, 
for Government work 
Give full particulars, length of jib, 


an 
say where can be inspected, to TARMAC, LTD., Hitingtall 
Wolverhampton. 


anted, Hydraulic Press, 
preferably of bar- box xX type, about 20in. diameter by 

18in. deep., complete with plates. | Working pressure on cake 
not less than 2 tons per square inch. Also HYDRAULIC 
PUMPS for working above —Address, 362, “The Fe 


Office. 
V setae ap SET, the engine running 
d with a steam pressure of 150 Ib. 
per square inch = the stop valve. The generator to ger | 
from 100 to 150 K.W. continuously at a pressure. of 220 to 
volts D.C. The set offered must be in good condition and suit- 
able for immediately putting to work.—Address, 374, “ The 
Engineer ” Otfice. 374 © 


anted, New or Second-hand 

100 H.P., 500 volt., D.C., SHUNT or COMPOUND 

MOTOR ; speed 500 to 600'r. p.m. Would consider 100 H.P. 

Generator, which would convert to motor. —Reply to the CLAY 
CROSS CO., Ltd., Chesterfield. 30 F 


Wanted, Sun Photo-printing 


FRAME to Take Imperial size Tracings, with or with- 
out stand.—Address, P547, “The Engineer” Otfice. 547 F 


Wanted, Time Register, Any |: 


make; must be in good working order. State 
and lowest price. —Box T.R., Smith’s Agency, Ltd., 100, Fleet- 
treet, E.C ‘Or 


Wanted to Hire or Purchase, | « 


COMBINED BOILER and STEAM ENGIN oe 

Boilers and Steam Engines, to develop 200 to 250 B.H.P. 

sets offered to be complete in every detail and ready for imine. 

diately setting to work and running Nana mmr areg, Ate 

practically continuously the power given above.— dregs 37 
* The Engineer ” Office. 





rice for cash, 








anted Immediately, Combined 




















\ anted, Two 9in. and Three 
12in. CHUCKS, Scroll or Independent. Would enter- 

tain second-hand if in good condition.—Address, 414, ** The 

Engineer” Office. ‘ns F 


Janted, 50 B.H.P. Compound 


\ STATIONARY STEAM ENGINE, for immediate 
delivery.—Send full particulars to CLEEVE BROS., 
Limerick. 2 e 


A) >} ‘ a) 
lectric Overhead Cranes 
TED.—Two ene ae OVERHEAD 
TRAVELLING CRANES, suitable for 440-volts D.C. ; one each 
to lift 12 tens and 7 tons; span 48ft. 6in. or thereby.— 
Full particulars and price to JOHN M. HENDERSON and 
CO., King’s Works, Aberdeen. P552 F 














WANTED, 


PS erful Posting and Shear 


ING MACHINE, 20in. to 24in. gap, motor or 





en. Aiso STE SLABS and SHIPBUIL ING 
MACHINERY. ADB THE LION CONS TRUCTIONAL 
and ENGINEERIN CO., Ltd, 


War Office Contractors, 36, 
Lime-street, E.C. 3. 298 F 








Reauiring | One Electric Hoist 


for LIFTING 3 cwts., not less; new or Second-hand. — 
Write, Box A58, Lee and Nightingale, * Liverpool. 349 F 


team Generator Wanted, Direct 
coupled, about 10/20 K.W., D.C., 110 volts, preferably 
suitable for 160 1b. w Must be in first-class condition.— 
Apply, WORKS ENG NEER, Austin Motor Co., Ltd., North 
Works. Northfield. Birmingham "350 F 


Fer Visposal, One 4sin. Suspen- 
DED belt-driven CENTRIFUGAL MACHINE, Watson 
Laidlaw’s make, “Swan neck” type, complete with discharge 
valve and linings, prow pt. delivery ; very little used. What 
fers ?2—Address, 348, ““ The Engineer ” Office. M8 a 











ror Sale :— 


TWO Very Good BABCOCK and WILCOX 
BOILERS, insured for 200 Ibs working pressure, heating 
saa 1827 sq. ft. per boiler, with patent steam super- 

ers 

WATSON - MIRRLEES CONDENSER, with 
separator, but without teens ae 30,000 steam per hour, 

0 sq. ft. cooling surfac 

PARSON’S STEAM TU TRBINE and ALTERNA- 
TOR, 3500 K.W., 1200 r.p.m., 200 Ib. to sq. in., alternator 
field-rotating type, 496 exciter complete ; 6000 volt maxi- 
mum load, 40 c 

350 K.W. AL TERN. ATOR, three- phase, 50 cycles, 
550 volts, by B.T.H. Co., driven by 600 I.H.P. Cross-com- 
Pe und Engi nes by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 

- ft. stroke, fly-wheel 20ft. diam., &c. &. Very fine set. 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, 3-phase, 40-cycles, 480-500 
volts; Generators 200 K.W., D.C., compound wound. 


Each set on separate sole-plate. 
MOTOR-DRIVEN AIK COMPRESSORS, by 


Reavell, ene 320 cub. ft. per minute, with inter- 
cooler, &. 

PAIR CAPSTAN ENGINES, Cyls. Qin. by 
12in., worm geared 80 to 1, with two drums, each to 


hold 800 yards ljin. rope, to lift 17 tons. 

WORM-GEARED CAPSTAN, 53in. dia. cyls. 
sf 8in. stroke, link- span motion, worm geared 90 

E 01, drum 2ft. by 1ft. 6in. wid ; 

THREE HEADGEAR PU LLEYS, 12ft. dia., 
monkey guide, 6ft. 6in. centres for lin. rope; C. I. 
bricking segments for 16ft. to 18ft. pit ; in good order. 

MORTAR MILL, under driven, ft. dia. pan, 


engine 7in. x 12in 


R. H. LONGBOTHAM & CO., Ltd., 


& AT —n, aAer Sa ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 « 


FOR SALE. 
Moeter- -driven Fan, by Waddel 
A.C. motor, 500 volts, 20,000 cu. ft. capacity. 
OAL CUTTERS, including Jeffrey Longwall, 


Shortwall, and Heading Machines, also Diamond Ma- 
chines, with spare parts.—All in excellent condition. 


&%. H. LONGBOTHAM AND CO., LTD., 
WAKEFIELD 397 @ 











KING and CO., Ltd. 
Engineers, Natisworch. ao 1703 


GENERATING SETS. 


Two 400 k.w., 500 volt, Belliss-Westinghouse, 
with Surface Condenser complete. 

One 600 k.w., 400 volt, 50 period, 3-phase. 

One 400 k.w., 350 volt, 50 period, 3-phase. 

Two 100 k.w., Relliss-Morcombe, 500 volt. 


One 80 k.w., 220-230 volt. 
ad | Independen t Steam-driven JET CONDENSING 
NT, by Mirrlees-Watson : capacity 19,000 Ib. steam 
per hour. 


Apply 
FRANK GILMAN, 
Lightwoods Hill, 
BIRMINGHAM. — 





For Sale, Compound Self-con- 
TAINED ENGINE, H cyl. 17, L.P. 27 by 24 stroke ; 
two fly- i: excellent condition ; Boiler, Economic, 14 x 8, 
insured 150 } Donkey Pump, Feed Heater, = 1 Piping: 
Seen running “oe for immediate delivery.—A. UND 5 
3, Queen-street, E.C. 405 ¢ 


or Sale, Drainage Pum s, 
he — Accord bmn {otth Eaginas, yin. bene, ane 
re, DoDy 
pee <2 a MAN and OO. Ltd. aa. ineinaen. iking Lyme 


Fo: Sale for Prompt Delive 


—Two 6in. x 10in. D.C. Self-contained WINDERS, two 
drums, Win. x 12in. Qin, x Sin. and 12in, x 8in. Steel-framed 
STONEBREAKERS.—Full > gem and prices on —_ 
sion to 217, “ The Engineer” Office. 6 


or Sale, Locomotive, 15in. 
nol four * a. : PLATE suena 
othe Engin Rh * les, engine driven.— wae on 


Fo Sale, Metal Saw Bench, for 


cutting bars, = &c., or for sampling "metals. 

ing, with oil ring 
irect to electric aneer or 
up t to 15 , P. and 














Special heavy design, extra 1 
lubrication, suitable for coupling 
fer belt drive. Capacity and speed 
Will take saw up to léin. 
delivery. 

3 Apply to H. L. LEACH, 3, Victoria-street, tscgtaa 


‘ ’ 
Fer Sale, One “ Massey” 5 ewt. 
STEAM HAMMER, = cylinder, 2lin. stroke, 
3 piston-rod. One ROLLING MILL, with two rolls 33in. 
ws cast iron table each side ; oot driven ; overhead motion. 
_— gear wheels. Splendid condition.— Address, 
he Engineer” ice. 26 


re Sale, One Vertical Pillar 


Re yay od MACHINE. Two LATHES, 9in. centres x 
%. and One LATHE, 7in. centres x 5ft. bed.—Address, 
= ote Engineer” ice. 359 ¢ 


Per Sale, One 9/16in. National 
Acme (Second- Waals Four eotetie Ras dohew jag — 
lar equipment. Nearly new. 
ject. to permission to sell Clie of ren by. the Ministry of 
Electric 


a 
Munitions. —Address, 413, “ The Engineer” Office. 
F.,.' Sale or Hire, 
RS, from 6 $ to mo ii i PORTABLE STEAM 
Pomerat r descri; ¢ 
rms, immediate deli 

















TOOLS of jon ; reasonable 
very. oT. and SONS, 37, 
pn Victoria-street, London. E.C. Tel.: City 3638. 20256 


Fo Sale, Set of New Triple|- 


MARINE ENGINES, 4jin., a a 14in. orien 





yl Shoe Plant for Sale. 
- for making Horse Shoes, comprising 
small and large forging machines, piercing machines, tools, 
dies, &c., and a rolling mill for making flat bars for horse 
shoes and also bars of al sections. Specifications and full 
particulars on applicatioi 
ly by letter, R. 8. P, c/o Hay, Fieldings, 43, Old_Queen- 
wate W estminster, S.W. PS34 o 


ydraulic Riveter, 100 Tons 
pacity, oD wo king order. Also PUMPS 

suitable f tor a gia ply, DAVIES and MSTOALES, Ltd., 
Romiley. 570 « 


KERR STUART 


HAVE IN STOCK, 
AT THEIR CALIFORNIA WORKS, STOKE-ON TRENT 


NEW LOCOS. 
(1) COMPLETE 


‘0 16in. X Bin » metre gauge, 4-6-0-8 type. 
(2) NEARLY COMPLETED, EGhich all miatertateare in stock 
One 8in. x 12in., 2ft. gauge or upwards, 0-4-2 type, 3 weeks. 
Six | — Xllin., "ott. Bake or upwards, 0-6-0 type, 4 weeks. 
Two x 15in., 2ft. din. (or 75 c’m gauge). 0-4-0 type, 3 weeks. 
B) NEARLY. COMPLETED, awaiting a few plates only :— 
Three kere x 19fin., 3ft. 6in. gauge, superheated “ De- 
capod,” 

One 1 
type. 


NEW VERTICAL OIL ENGINES. 


(5) One New No. 5 “M.V.” Gardner VERTICAL OIL ENGINE, 
single cylinder type, No. 17,069, fitted with high-tension 
magneto, special’ crank shaft, and two 25in. tly-wheels, 
12 to 15 H.P., by Messrs. Norris, Henty and Gardner 

One. New ty HP. 2-cylinder “Scandia” MARINE OIL 


iGIN 
One 45 H. p “ditto ditto ditto ; 


HYDRAULIC RIVETERS. 


Worked for 3 months only. 


(6) Tes CAST STEEL HYDRAULIC RIVETERS, 9in. 
diar., 5jin. stroke, by Fielding and Platt. 


SECOND-HAND DYNAMOS. 








mths. 
Wy x ‘T9gin., 3ft. 6in. gauge, superheated, 0-10-0-8 


months, 


makers, Ekman and Co. 


(4) One Dynamo, D.C., 120 amps., 100 volts, 1000 revs., by 
Davies and Co. 
One Dynamo, D.C., 45 amps., 100 volts, 1260 revs., by 


Parker and Co. 
All communications to London Office: 5, Broad-street-placc’ 
C.2 ry 508 








9in. ser ip aie fit ben 250 Ib., Fre Inet L 
air and f ay ae job. —Vv VOSPER and CO., 
Ltd., Eanen d-street, Portsmouth. Ma 


For Sale, Time Recorder (De 


for 150 hands, as new, guaran et latest m 
offers ?—Box 250, Smith's Agency, Ltd., 100, Fleet-street 3916 


Fo Sale, Two Good Second- 


ae ae, x 18in. SADDLE TANK LOCOMOTIVES, 
10ft. wheel base, 6 wheels coupled, 130 Ib. w.p., standard gauge 
—Address, 227, “The Engineer” Office. 227 « 


Fer Sale, Two 600 K.W. Brush 
Mather and Platt STEAM DYNAMOS, steam peeve 
160 lb., coupled direct, with intermediate , generators 
compound wound, C C. 500-550 volts. Price £1250 each on site, 
the h oO and remove.—TRAFFORD 
POWER CO., Ltd., Trafford Park, Manchester. P527 « 
for Sale, Two 600 K.W. Mather 
and Platt DYNAMOS, suitable for direct coupling to oil 
s. gas engines or for use as motors. . 500 to 
a, compound wound, speed 200 


Price 
£1000 ea Pure! remove from site.—TRAFFORD 
POW. ER CO., Ltd., Trafford Park, Manchester. P528 c 


or Sale, 14in. uilibrium 

FLOAT T VAL¥Y E, new ; immediate delivery.—Sir W. H. 
BAILEY and CO., Ltd., Albion Works, Salford, Manchester. 
G 


Fe:. Sale, 17 B.H. Hornsby Gas 


ENGINE and Suction Plant, 50 amps., 110 Am direct 
anes. aa and Switchboard with belt, pulley, &c. 
Gcod ord aR ne ignition. Four years old. 

I NATIONAL Sigs 9R CAB CO., Ltd., 134, King-street, 
Hammersmith, 549 o 


Fo: Sale, 300 K.W. Generator, 


by yon omy compound wound, 500 volts D.C., 
320 r.p.m., three-bearing machine, with rope pulley. First 
vlass condition. For immediate delivery—HARRY H. 
GARDAM and CO., Limited, Staines. 

















hy pole’ Cc: 
revs. per min. 

















~ . 

ap-welded Steel Tube. — 
Quantity short lengths in stock, 2in. to 12in. diameters. 

—Apety JOHN SPENCER, Ltd., Globe Tube and Engineer- 
orks, Wednesbury. a 
athes (N ew), in. to 12in. 

centres, English make, hollow spindle, high s 
quick delivery. Second -hand, several S. NG and SC EW: 


CUTTING LATHES and PLAIN LATHES; ott. éin. centre 
CRANK or SHAFTING LATHE on 24ft. 6in. bed, with three 
tool rests; several BORING BARS with heads; two W ALL 
RADIALS, 6ft. and 7ft. radius; 1é4in. stroke SHAPE 
10 H.P. Crossley GAS ENGINE; DYNAMO and SWITCH: 
BOARD by Mayor and Coulson.—DOWNING, Tool Merchant, 





12, Longbridge-road, Birmingham. 232 « 
R H. Longbotham and Co., Ld., 
. WAKEFIELD. 


HAVE FOR SALE: 
Several Evans Type SINKING PUMPS, 2lin. 


PA a X 24in., 2lin. x 12in. x 24in., and 2lin. x lin. x 


Two ‘CAPSTAN ENGINES, worm geared. 
Underdriven MORTAR MILL, 6ft. dia. 


engine criven. 
Leiephone : 44 Wakefield. 


STOCK BOILERS. 


pan, 
398 a 





JOHN THOMPSON _ 


WOLVERHAMPTON. 





[he Proprietors of Letters Patent 
> 29,366/1912, relating to 
“ BORING, NBRILLING, MILLING and LIKE 
ACHINE TOOL‘.” 
DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the Patent in this 
country. 
Inquiries to be addressed t 
CRUIKSHADN K and FATRW EAT HER, Limited, 
65-66, Chancery-lane, London, ‘gies y 360 § 








es. 


PREMIUM SYSTEM of PAYING WAGES 





PAYMENT by 


has come to stop. 


There is no better method than 


The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address m the 


“THE ENGINEER” Office, 33, Norfolk Street, 


RESULTS 


United Kingdom, 2s. 9d. 


FOR SALE. 
ELECTRIC PLANT 


FOR DISPOSAL. 


as gp AN ERSE. by G.E.C., 500 volts, 
r.p.m. Low price m= w os e ~~ 

Two ts .W, Coupled GENERATORS, x 

Aractrong- ee compound wound, 

volts, D. Pri: £350 

50 K.W. GENERATING SET, high-speed, Alley and 

McLellan Engine, Phoix Dynamo, four pole, 
shunt wound, volts, D.C. -_ 

High. peed Westinghouse GENERATING SET, com- 

ot kien meee, 0 «< * mehante 125 ‘volts, 
r.p.m £135 


JOHN FRED. WAKE, DARLIN GTON 


376 a 


300 H.P. GAS ENGINE. 


H.P. GAS ENGINE, horizontal tandem type, 
me Dae 23jin. bore by Me stroke, direct 
coupled to G.E.C. Alternator, volts, 50 periods, 





three-phase ; very fine set. Price £2150 
JOHN FRED. WAKE, DARLINGTON 


377 « 





CEMENT MAKING 
PLANT. 


Quantity CEMENT MAKING PLANT, _ including 
Rotary Kiin, Coolers, Dryers, Grinding Mill, Stone- 
breaker, Shafting, Steel Buildings, Elevators, 
Pipes, &c, 378 G 


JOHN FRED. WAKE, DARLINGTON. 


AERIAL ROPEWAY. 


AERIAL ROPEWAY, by Bullivants, 500 yards long, 
endless steel cable, loading and discharging 
stations, lattice steel standards ; first-class condi- 
dition. Price 


JOHN FRED. WAKE, DARLINGTON 


STEAM NAVVIES. | 


10-Ton Wilson Crane Type STEAM NAVVY; good 
condition. Price 

H.P. Ruston STEAM NAVVY, fine 

machine. Price 

12-Ton Wiison Crane Type STEAM NAVVY; 
condition. Cheap. t 

10-Ton Whittaker Crane Type STEAM NAVVY, 
excellent machine .. £900 


JOHN FRED. WAKE, DARLINGTON. 


STEAM LOCO. CRANES. | 


3-Ton STEAM LOCO. Bi sas aha by Drummond, all 
motions, steel jib, 80 1b. w.p. Price 

30-Cwt. SPEAM LOCO. CRANE, by Taylor and 
Hubbard, steel jib, 70 Ib. w.p., all motions. Price £210 


JOHN FRED. WAKE, DARLINGT( ON. 








£1000 


late type ; pas 


~ 
oO 


good 





ELECTRIC LOCO. CRANES. 


§-Ton ELECTRIC LOCO, CRANE, by Grafton, steel 
- —_ Yin. long, 40 H.P. Motor, 525 volts, D.C. 


Pr £700 
3-Ton SLECTRIG’ LOCO. CRANE, by Smith, steel 

jib 23ft. lon, 4 £525 
\y-Ton ELECTRIC LOCO CRANE, by Isles, steel 


jib. Price ‘ ; i £525 
JOHN FRED, WAKE, DARLINGTON. 
32 « 


OVERHEAD CRANES. 


40-Ton ELECTRIC OVERHEAD CRANE, 36ft. span, 





steel girders, 230 volts, D.C. Price £650 
20,30-Ton Ro yy OVERHEAD CRANE, 30ft. 
span, 8 steel gird 250 


Two massive OLATHE CRANES, to lift 20-30 tons, 
4lft. 6in. span, in good condition ; hand-operated, 
but could be electrified. Kach . «i 


JOHN FRED. WAKE, 


SEMI-PORTABLE ENGINE. 


£250 


DARLINGTON. 
383 « 





bt] H.P. Com vound Undertype Semi-portable 
ExGiNE, © fy obey ;. H.P. cylinder 13jin., L.P. 
cylinder Bin’, enrone 34in., 140 ib. w. p. Fine engine. 
Price .. é £725 
JOHN FRED. Ww AKE, DARLINGT ON. 
384 
16 H.P. Portable ENGINE, by Robey; good condi- 
tion ; low price 
14 H. et Portable ENGINE, by Ruston; 140 Ib. w.p. ‘as 
£18 
wot? 2B H.P. Portable ENGIN ES, by Marsh: all, 80 Ib. 210 
10 Hi ’ Portable ENGINE, by Robey, in good condi- 
tion Price £120 
8 HP. Portable ENGINE, by Barrows, 80 lb. w.p. 
Price £100 


JOHN FRED. WAKE, DARLINGTON. 


GAS ENGINES. — 


28 H.P. National GAS — “S” type, together 
with Suction Prati ood condition. "Price 

& J 3 EN NG NE, complete fiy-wheel, 

silencer, po es hg and cooling tank. Cheap. 


JOHN FRED. WAKE, DARLINGTON. 


6a 


£190 


~ LOCOMOTIVE. 


12in. Four-coupled LOCO., by Hawthorn, Leslie and 
Co., with Steam Crane attachment to lift 5 tons, 
140 lb. w.p.; thoroughly overhauled. Cheap. 


JOHN FRED. WAKE, DARLINGTON, 


.) ohnson and Phillips, 





Limited, 
moray AND Rote a /pietreaes, 
reRgcrons f) ND CABLE MAKERS. 
: CHARLTON Kent 
Makers of Machincry: &c., for complete seeps of Cable 
Factories and Vessels. ’ Electric Light “Apparatus of all kinds. 
Arc Lamps. Electric Transmission of Power Plant. F1648 


PATTERNS. 
GEO. WAILES and CO., 


of 38, EUSTON ROAD, N.W., 
prepared to MAKE ALL CLASSES of PATTERNS 
plain or cored work, to drawings or sketches. 
Work can be carried out under customers’ personal super- 
vision. inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Spl 3015 


S.B. S37 IRON 


& STEEL. Bars. Plates & Sheets. 


STRINGER BROTHERS, 











Strand, W.C. 


WEST BROMWICH. 











N 














May 11, 1917 


THE ENGINEER 


415 











WHAT INDUSTRY OWES TO SCIENCE. 
No. XIL.* 


Fine Chemicals.—The many substances we have 
mentioned under the heading of chemical products, 
represent only a very small proportion of those in 
common use, and do not include all that are employed 
in the laboratory, or those at present of purely 
scientific interest, which are very numerous. We say 
‘‘ at present ’’ purposely, for no one can tell how soon 
they may find practical application. The value of 
‘research for its own sake ”’ has already been shown 
in the many examples we have cited of the discovery 
of elements and compounds, at first merely regarded 
as scientific curiosities, but sooner or later proved to 
be of incalculable importance to industry and to the 
world. So much depends on the ‘accuracy of 
analytical results, that an adequate supply of 
chemicals in a sufficiently pure state to be used as 
reagents is an essential requirement in all laboratories. 
The statement should be too obvious to mention, but 
it must be remembered that we buy and sell on 
analytical data ; we check and control vast technical 
operations on such data, and must be able to rely on 
sound reagents in most chemical investigations. 
German fine chemicals have enjoyed a reputation for 
purity, but of chemicals generally, apart from dye- 
stuffs, we produce the bulk of our own requirements ; 
our export trade has been greater than that of our 
continental competitors, and there is no doubt that, 
with increased scientific control and care, we can 
manufacture products of equally high standard. 

A number of concerns of established repute are now 
energetically developing the fine chemical industry. 
The processes of manufacture and purification call 
for the services of highly trained chemists, of whom 
the supply will certainly be forthcoming as the demand 
for them increases. 

A pamphlet prepared by a special committee 
appointed by the Councils of the Institute of 
Chemistry and of the Society of Public Analysts, was 
issued early in 1915, giving details of the tests for 
purity of a number of important analytical reagents. 
This provides a standard for the manufacturers who 
will still continue to make products of other grades 
for various uses, while producing the fine chemicals 
up to the specification standard at a higher cost, 
which the consumer is always willing to pay. For 
one example out of many, sulphuric acid for many 
technical purposes is highly impure. In some cases 
the impurities are substances which do not affect the 
behaviour of the acid and its suitability for the purposes 
for which it is required. A purer acid is made for 
general laboratory use ; but for good analytical work 
the acid must be free from lead, calcium and other 
metals, from arsenic, selenium, nitrogen and halogen 
compounds, and from reducing substances, and should 
leave no solid residue on evaporation to dryness. 
Tests are prescribed whereby such impurities may 
be detected, but it is most advantageous to be able 
to secure reliable supplies without the necessity of 
applying them, and possibly being obliged to purify 
the substances in the laboratory before using them. 
The purification of sulphuric acid on the small scale 
is an expensive, difficult, and tedious operation. It 
is a hopeful sign therefore that a number of our well- 
known manufacturers are now producing guaranteed 
analytical reagents of recognised standard degrees 
of purity. 

Drugs.—After all the references we have made to 
the work of the chemist in industry, we do not need 
to labour the distinction between the man who 
practises chemistry and the man who _ practises 
pharmacy. The latter has to depend on the former 
for many of the materials he employs in dispensing, 
or the physician may prescribe with very uncertain 
results, and the patient perish, or, in any case, pay to 
no purpose. The subject of drugs and pharma- 
ceuticals, with all its ramifications into the substances 
compounded into medicines of all kinds, pills, powders, 
ointments, lotions, tinctures, and so forth, is too 
extensive for us to treat adequately, and we can only 
deal with the subject by indicating a few develop- 
ments in this important branch of industry. 

Many of the drugs used in medicine are of vegetable 
origin. Quinine, for instance—discovered in 1820 by 
Pelletier and Caventou—is extracted from the bark 
of trees of the Cinchona species. Strychnine is 
obtained from the seeds of various plants such as 
Strychnos nux vomica. Atropine is prepared from 
deadly nightshade juice, which contains two alkaloids, 
hyoscyamine and hyoscine. The juice is treated with 
caustic potash, the hyoscyamine being thereby con- 
verted into atropine. The mixture is shaken with 
chloroform and the solvent evaporated, the atropine 
being extracted with dilute sulphuric acid, precipi- 
tated by potassium carbonate, and re-crystallised from 
alcohol. A solution of the alkaloid has the property, 
when placed in the eye, of dilating the pupil, a most 
useful aid to the ophthalmic surgeon. 

An increasing number of useful organic drugs, 
including alkaloids, is now made synthetically from 
other chemical substances. Many of these are 
unknown in Nature, their production and utilisation 
being solely due to science. Salicylic acid and its 
derivatives, including aspirin, are made from phenol, 
and used extensively in the treatment of rheumatic 
and nervous disorders. On account of certain objec- 
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tionable physiological properties, attempts have been, 
and are being, made to obtain other derivatives that 
have no such disadvantages, and good results have 
been obtained with acetysalicylic anhydride and 
cinnamoylsalicylic anhydride. The antipyretics, 
phenacetin and antifebrin, are made from phenol ; 
antipyrene, which is put to similar uses, being the 
product obtained by methylating the pyrazolin deriva- 
tive formed by the condensation of acetoacetic ester 
with phenylhydrazine. Derivatives of antipyrene 
include salipyrene and tolypyrene. Veronal is 
another synthetic drug. 

The use of metallic compounds, as bactericidal 
agents, has long been known. Compounds of mercury 
have long been used in the treatment of certain dis- 
eases. Recently the researches of Ehrlich on the 
organic compounds of arsenic have done much to 
alleviate suffering, such complex bodies being much 
less poisonous to human beings than are the simpler 
compounds of arsenic. Salvarsan and neosalvarsan 
have met with success. One of the simplest of such 
derivatives, atoxyl, has been used in the treatment of 
sleeping sickness. 

Local anesthetics, administered hypodermically, 
include cocaine, novacaine, and stoveine, the first 
being extracted from the coca plant by alcohol acidi- 
fied with a small quantity of sulphuric acid, and the 
two latter being synthetic products. 

Among antiseptics we must again mention phenol 
(now being manufactured from benzene in large quan- 
tities for making explosives), cresols, formaldehyde, 
mercuric chloride—corrosive sublimate—and_ boric 
acid ; while as disinfectants and insecticides, bleaching 
powder, carbolic acid, potassium permanganate, 
naphthalene, and zine chloride—all chemical products 
—are now largely used. 

We propose now to deal with a few industries under 
scientific control which employ chemical products, 
and relate to commodities in everyday use by prac- 
tically everybody. 

Inks.—In early times the thoughts and actions of 
men were incised on stone, impressed on clay or wax, 
or carved on ivory, metal or wood ; but with the 
introduction of papyrus, which we have mentioned in 
the article on cellulose, characters were formed by the 
application of coloured fluids by means of a brush or 
reed. The word “ink” is associated more closely 
with the more ancient methods, being derived from 
the Greek encaustos (burnt in), and from the Latin 
encau stum (the purple-red ink used by the later 
Roman Emperors). The oldest writing material 
appears to have been composed of very finely divided 
carbon in a solution of an adhesive substance, which 
held the carbon in suspension and fixed it to the 
papyrus. Ink of this sort has been found on ancient 
Egyptian papyri, and was no doubt also in use in 
China at least as early. Carbon inks are permanent 
and very resistent to chemical action, but there is a 
tendency for the pigment to sink in the liquid unless 
it is frequently stirred. Printing inks also consist 
mainly of carbon with well-boiled drying oils and soap 
or resinous matter. For ordinary writing purposes, 
however, carbon inks were superseded centuries ago 
by iron-tannin inks, prepared from a decoction of 
galls with copperas and gum arabic, formerly home 
made, but now produced in common with many other 
domestic requirements on an industrial scale. The 
action of the tannin—from the decoction of galls—on 
the copperas produced a precipitate, which, being 
insoluble, formed a deposit, but manufacturers 
avoided these conditions by excluding air to prevent 
oxidation, and by adding soluble colouring matter. 
Good writing ink should remain sweet and fluid when 
exposed to air, should be permanent to light under 
ordinary atmospheric conditions, and not contain an 
excess of free acid which would injure the pen and 
paper, though the ink is not always to be blamed for 
these contingencies. In the middle of the eighteenth 
century logwood was added ; in many cases it replaced 
the tannin entirely, and still forms the basis of some 
inks. Coloured inks have also been prepared with 
cochineal and indigo, and with the introduction of 
coal tar dyes a large variety of easily running inks, 
specially suitable for stylographic and fountain pens, 
have been rendered available, though it should be 
remarked that_they are not regarded as so permanent 
as the iron-gallo-tannates. Many typewriter ribbons 
are prepared with coal tar dyes, and are therefore open 
to this objection, the ink being fairly easily removed by 
chemical means. Inks highly sensitive to tampering 
are employed for bankers’ cheques, and the detection 
of forgeries often depends on the effects produced by 
treatment with various chemical reagents. Copying 
inks are concentrated writing solutions, usually con- 
taining two or three times the amount of colouring 
and thickening matter. It is probably no news to 
engineers, that James Watt invented the copying 
press, the patent for which was granted to him in 1780. 
He employed an ink prepared from a decoction of 
Aleppo galls, green copperas and gum arabic, which 
is much the same as the inks now used for the same 
purpose, except that they contain soluble dyes, 
dextrin or sugar, and in some cases glycerine. Iron 
tannin inks, when exposed to the air, become oxidised 
and insoluble, so that they cannot be copied. 

The juices of various plants have long been utilised 
as marking inks, such plants including the ink plant 
of New Granada and New Zealand, the cashew nut, the 
Indian marking nut and others. Modern marking 
inks, whieh should withstand the action of soap and 





alkaline and acid liquids, mainly consist of solutions 
of silver nitrate coloured with lampblack and thick- 
ened with gum. Salts of gold, platinum, manganese, 
and of other metals have been used for the same 


“ Pencils.—We have already noted the use of the 
brush for applying characters to papyrus. The word 
‘‘ pencil ” is derived from the Latin penicillus, a small 
tail. The use of charcoal and similar materials followed 
and, at an early date, metallic lead was employed to 
mark parchment and papers; hence, the term 
‘“‘blacklead’”’ as applied to pencils, denoted the 
blacker mark of graphite or plumbago. As a matter 
of fact, the graphite used for making pencils consists 
almost entirely of carbon and contains no lead. 
It has been employed for this purpose since the 
seventeenth century, and for a long time was obtained 
almost exclusively from the Borrowdale mines in 
Cumberland, being mined in compact grey-black 
masses, cut into thin plates, then into rectangular 
sticks and cased in wood. The mine was guarded 
by an armed force, and, to maintain the monopoly, 
an Act was passed restricting the working to only 
six weeks in the year; for the remainder it was 
flooded to prevent theft. The best quality was 
exhausted early in the nineteenth century, and the 
pencil manufacturers turned their attention to 
utilising accumulations of waste from cuttings of 
the original masses, which were crushed and mixed 
with other materials. 

One of the results of such experiments was the 
introduction of varying degrees of hardness in which | 
respect the native graphite was never uniform. 
Conté, of Paris, is credited with the method now 
generally employed, of making pencils from finely 
ground graphite mixed with varying proportions of 
clay, allowing for fourteen degrees of hardness and 
softness ranging from 6H to 6B with HB (hard 
and black), and F (firm) as the middle degrees. 

Graphite has since been found in many parts of 
the world. The crystalline variety occurs in Ceylon, 
but is not sufficiently black for pencil-making ; 
the massive, which occurs in Bohemia, Bavaria, 
and Mexico, is much blacker. It is ground very 
fine, mixed with water, and passed through tanks 
to allow the heavier particles to fall, the finer particles 
passing on to five or six successive tanks, when the 
necessary degree of fineness having been obtained, 
it is mixed with suitable clay which has been washed 
in the same manner. The mixture is submitted 
to further grinding, squeezed in bags to remove 
superfluous water and forced through tubes to 
produce strips of the required shapes and sizes, which, 
when dried and baked, are ready for casing in wood. 

The wood mostly used for making pencils is that 
of red cedar, not the cedar of Lebanon, but the 
Juniperus Virginiana which grows in Florida, 
Alabama, and Tennessee, and lends itself well to 
the purpose on account of its soft character and 
straightness of grain. It is usually cut into short thin 
slats of the length of a pencil, though sometimes of 
several lengths, and sufficiently wide for making 
from two to six pencils. The slats are grooved to 
receive the lead and, when glued together, can be 
cut into the corresponding number of pencils, which 
are then smoothed by machinery, polished, stamped 
with the letters indicating*the degree of hardness, 
and the makers’ name, tied into bundles, and generally 
prepared for sale. Coloured pencils are made from 
special clay finely ground with colour, such as Prussian 
blue, or vermilion, and mixed with a binding material, 
pressed into sticks which are toughened by boiling 
in a mixture of special fats and waxes before they are 
placed in the slats. For copying-ink and indelible 
pencils, an aniline dye is used, the colour being 
soluble in water in order that impressions may be 
taken on tissue paper. With the demand for pencils 
steadily increasing and the supply of suitable cedar 
becoming quickly exhausted, manufacturers will be 
obliged to use other woods, or users must be content 
with mechanical pencils. The industry is restricted 
to comparatively few firms, the majority being of 
long standing. Details of manufacture are largely 
kept secret, but enough has been said to indicate that 
the industry owes much to chemical science, in the 
selection, mixing, and general treatment of materials, 
and to mechanical science in the invention of labour- 
saving machinery for the processes involved. 

Other domestic requirements, such as blacklead 
(stove polish), and blacking, for leather, are now pro- 
duced under scientific control. Black lead for produc- 
ing a polished black surface on iron is made from the 
amorphous graphite. Blacking is made of a variety of 
materials and consists essentially of some black pig- 
ment, such as animal charcoal (bone black),incorporated 
with substances capable of taking a polish by friction. 
A mixture of bone black, sperm oil, molasses and 
vinegar forms a typical blacking, while other kinds 
contain starch as ground material with tannate of 
iron as colouring agent, and gum arabic as a binding 
material. 








On the Australian Trans-continental Railway track- 
laying machines have been employed. These are an 
American invention which reduces labour, as the rails 
and sleepers are handled by machine instead of by hand ; 
there is not much, if any, saving intime. Mr. W. M. Camp, 
in his ‘* Notes on Track,’’ mentions the use of track-laying 
niAchines as long ago as 1891 on the Paeifie extension of 
the Great Northern Railroad. 
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SUBMARINES IN THE ADRIATIC. 


been confined for the most part to mosquito warfare. 
At the opening of the campaign there was a certain 








amount of cross-raiding, at which period the tactics | outbreak of war, for the U 12 was officially admitted | of the 


. + | 
favoured by the Austrian Fleet bore so close a 
resemblance to those of the Germans in the North 


Sea as to suggest the existence of a unified control 


speed on the surface of 18 knots, were under con 
struction for the Austrian Government at 


prior to August, 1914. 
‘of them managed ® reach the Adriatic after the 


3 : ; = , the | exposes the treacherous conduct of Ger 
Naval operations in the Adriatic so far have | Germania Yard, Kiel, but none had been delivered | period when the latter’s relations with Italy were 
Apparently, however, some 


en 


still nominally on a friendly footing. 





VIEWS SHOWING THE DAMAGE TO THE UC12 


to have been torpedoed and sunk by an Italian 
submarine in August, 1915. An earlier boat, the 
U 3, was also sunk by the French destroyer Bisson 








STEM OF THE U,C lz 


over the combined naval forces of the Central Powers. 
At dawn on May 24th, 1915, a few hours after Italy 
had declared war, Austrian light cruisers and 
destroyers bombarded several defenceless towns 
on the Italian coast. According to the enemy’s 
version, the battleship Zrinyi was present to support 
the lighter vessels, but with this single exception 
no large Austrian warship has ventured out to sea. 
During the succeeding months other bombardments 
took place, after which they ceased, either because 
their futility was recognised, or in consequence of | 
the increasing effectiveness of the Italian counter- 
measures. These included a prohibition of fishing 
in the Adriatic, a step which deprived the enemy of 
the valuable information he had formerly obtained 
through the agency of his spies, disguised as Italian 
fishermen. But if the Austrian battle fleet has 
remained wholly idle, its smaller craft have continued 
to show a good deal of activity, and it has been 
officially admitted at Vienna that Austrian sub- 
marines are mainly responsible for the maintenance 
of the “ blockade ” in the Mediterranean. 

As there were only six Austrian submarines in 
service on the outbreak of war, it is evident that the 
flotilla must have been greatly augmented since. 
The six boats of which it was originally composed 
were all launched in 1908-1909, and differed but 
little in dimensions, although they represented 
three distinct types. The U1 and U 2, built at 
Pola Arsenal, were of the “‘ Lake” type, displacing 
270 tons when submerged, and having a speed of 
12 knots above and 7.3 knots below water. They 
needed 2} minutes to submerge, and were able on 
trial to reach a depth of 150ft. The U3 and U 4, | 
built at the Germania Yard at Kiel, were slightly | 
larger, and could submerge in 15 seconds. Nos. 5 | 
and 6 were “ Holland” 
Whitehead works, Fiume, and were of the same 
tonnage and size as the first two. Six new sub- 
marines, with a displacement of 1000 tons, and a | I 





UC12, a German submarine minelayer. 
Documents recovered from this boat show her to 
have been a unit of the German navy, manned by 
a purely Getman crew. They show, further, that 








in the same month. But in addition to the large 
boats which made their way by sea from German 
yards, it was suspected that Germany was aiding her 











REPAIRS IN PROGRESS 


she was engaged in active hostilities against Italy 
many months before that country declared war on 
Germany. This information is revealed by the log- 








THE UC12 REPAIRED AND IN FLOATING DOCK 


The | 


talian Government has now published evidence | 


boats, constructed at the | ally by dispatching submarines of the coastal type | book, which gives full particulars,of her origin and 
| overland to the Adriatic ports, where they were 
| quickly reassembled and made ready for sea. 


subsequent movements. She was one of the group 


* “Sommergibili,”” by Commander Guido Milanesi. Published by 
the Ministry of Marine. + 


- | which confirms this suspicion, and, at the same time, 
many in the 


The publica- 
>| tion* referred to deals, inter alia, with the capture 
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of small submarines designed by Germany for the 
special purpose of laying mines. There is reason 


to believe that a very considerable number of these | 


boats has been built in the last two years. They 
are of modest dimensions, and the workmanship is 
extraordinarily crude, a fact that appears to suggest 
very rapid construction. To the same class belonged 
the U C 5, which was captured by a British destroyer 
in April last year, and afterwards placed on exhibition 
in London. Readers who inspected this prize may 
recall her rough, unfinished appearance, the slipshod 
riveting, and her general appearance of having been 
built in great haste by unskilful workmen. The 
design is evidently a standard one, judging from the 
close similarity between the UC 5 and the UC 12. 
On the surface they displace 190 tons, and 210 tons 
when ‘submerged, The length is approximately 
110ft., and the maximum diameter 10ft. For surface 
propulsion there is a four-cylinder 90 horse-power 


submarine at a depth of nearly 100ft. The explosion 
had blown her practically in two. The extremities 
were not much injured, but amidships the havoc 
was very great, as will be seen by the illustrations 
given herewith and on page 426. The bodies of 
fourteen of the crew were found. Fragments of 
uniforms were discovered, together with badges, 
cap ribbons, and other articles, which left no doubt 
as to the identity of the boat and her crew. A 
machine gun was also recovered practically intact. 


The cap ribbons bore such devices as ‘S8.M.S. 
Vulkan,” ‘‘S.M.S. Streiter,’ ‘“S.M. Unterseeboot 


VI.,” “ 2 Minen-Abteilung,’’ &e. 
At first sight the wreckage seemed too complete 


| to admit of salvage, but a closer survey convinced 
the Italian naval engineers that the reconstruction 


Diesel engine, which drives the boat at a speed of | 
6 knots, her velocity below water being only 4 knots. | 


Apart from a dismountable machine gun earried 
on a tripod before the conning tower there is no 
armament, but six wells are provided in the fore 


part of the vessel, each of which contains two sub- | 


marine mines, which are released by a 
operated from the conning tower. Wireless apparatus 
is usually fitted, and the complement consists of 
two officers and fifteen men. 

The UC 12, according to her log-book, was one 
of the first two mine-laying submarines’ which 
Germany placed at the disposal of Austria-Hungary 
for the war against Italy. She was built at the 
Weser yard, Bremen, all her internal fittings being 
stamped with the name of Siemens-Schuckert. 
The launch took place at the beginning of May, 1915, 
and, a few days later the boat proceeded through the 


control | 
}on this point there is no 


of the boat would offer no insuperable difficulties. 
The wreck was accordingly raised, in itself a task 
of no mean order, considering the great depth of 
the water, and placed on a slip for repair. The 
midship section, which had caught the full force 
of the explosion, had to be entirely rebuilt, while 
at the bow and stern new plates were fitted, the 
hydroplanes and rudders replaced, and the shafting 
repaired. It is to be presumed’ that the original 
propelling machmery was hopelessly damaged, but 
definite information. 
Throughout the work special care seems to have been 
taken to preserve the characteristic features of the 
design. What remained of the conning tower was 


| skilfully repaired, and such fittings as were still 


serviceable were restored. ‘The task was finally 
completed, and it will be readily conceded that the 
result, as depicted in our engravings, reflects great 
credit on all concerned in the work. The UO 12 
is now serving as a unit of the Italian navy, though 
doubtless under a new name and one less suggestive 











THE UCi2 IN THE SERVICE OF THE ITALIAN NAVY 


Kaiser Wilhelm Canal to Kiel, where she arrived 
on the 17th, and at onee embarked a cargo of mines. 


A month later, 7.e., after Italy’s declaration of war | 


on Austria, she was dismantled, divided into four 
sections, and placed on a train, arriving at Pola on 
June 24th with her crew and commander. 
she was reassembled in four days, and again took 


Here | 


to the water, intact as at first, and, as the Italian | 


Government observes, ‘“‘German in everything, 
from the imprint ‘ Kaiserliche Marine’ on every 
chart to the German Imperial crown ornamenting 
the table service, and from the cap ribbons of the 
crew with the three letters B.A.K.—Bekleidungs- 
Abteilung, Kiel—to the numerous Iron 
found in her interior.””, On July 25th and August 15th 
she visited the neighbourhood of an Italian naval 
base, and there laid two barriers of mines. In 
the following December she was at Cattaro, taking 


Crosses | 


on board a cargo of rifles and ammunition, destined | 


for the rebellious Arabs in Lybia. 


landed at Bardia, near Sollum, on the coast of 


Cyrenaica, after which she returned to the Adriatic. | 


At the period when there was an abnormal amount 
of traffic between the two shores of the Adriatic in 


These were duly | 


connection with the transport of the Serbian army, its | 
impedimenta and prisoners—an enterprise which, | 


by the way, was carried out without the loss of a 
single ship—the UC 12 was cruising off Durazzo, 
and distributing mines liberally in the roadstead. 
None of these, however, claimed a victim. After 
this vain attempt she paid another visit to Cattaro, 
and then lurked about for three days at the entrance 
to the Italian base where she had first put in an 
appearance. Here, it seems, she fouled one of her 
own mines or blundered into those which had been 
laid for the defence of the port. At all events, a 
dull explosion was heard, followed by an immense 
column of water, and the patrol vessels at once 
arrived to investigate the phenomenon. Divers 
who were sent down came upon the wreck of the 


of her Teutonic origin. It is interesting to note 
that, according to an official Rome communiqué of 
January 13th, another enemy submarine, the U 12, 
which was sunk, has since been salved and placed 
in commission. This appears to be one of the 
large German-built ocean-going submarines of 1000 
tons displacement, which had been ordered by the 
Austrian Government in 1912, and were due to be 
delivered in 1915. So far as the smaller U C 12 is 
concerned, the Italian naval authorities are to be 
congratulated on the high!y successful completion 
of a piece of salvage and repair work which obviously 
called for no ordinary degree of patier.ce and technical 
skill. 








THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 


: No. XI.* 
EXTRACTION OF OIL BY CHEMICAL SOLVENTS. 


WE now pass on to describe the second method of 
recovering oils from vegetable substances, namely, 
their extraction by means of ‘chemical solvents 
such as benzene, ether, chloroform, carbon disulphide, 
earbon tetrachloride—C Cl, —and tetrachlorethane— 
C, Cl, H,. The idea of using solvents for this 
purpose is by no means a recent one. It was intro- 
duced as a practical process as long ago as 1843, 
by Fisher of Birmingham. It is nevertheless true 
that only recently has the process come to be exten- 
sively adopted, for it has had to struggle against 
the prejudices inherited from its earlier and admittedly 
imperfect working. These prejudices are not yet 
by any means dead, and even in text-books of high 
standing statements are to be found concerning the 
results of the process which seem to be based on 


* No. X. appeared May 4th 





misinformation as to its modern state of develop- 
ment, 


OBJECTIONS ALLEGED AGAINST THE PROCESS. 


Before proceeding to describe modern examples 
of solvent extraction plant it is very desirable that 
we should deal with the objections which have been 
and still are urged against the process. We may 
preface our remarks under this head by saying that 
in brief the process consists of allowing one of the 
solvents named above to percolate through the seed 
or meal in a closed vessel, heated or cold, of draining 
off the solvent and the oil which it has dissolved 
from the seed, of transferring the liquid to a heated 
still, and of then driving off the volatile solvent 
so as to leave the oil behind. The solvent driven off 
is condensed and used repeatedly. 

The objections alleged against the process fall 
into three principal categories. In the first place 
it is argued that it extracts the oil so effectively from 
the seed that the residue of meal is next to useless 
as a cattle food and at best is fit only for manure. 
Secondly, it is stated that it is difficult or impossible 
entirely to eliminate all trace of the solvent used 
both from the oil and the residue of meal, so that, the 
oil is made unfit for edible purposes and fit only 
for soap-making and kindred uses, while the nauseous 
taste or poisonous action of the solvent left in the 
meal provides a second reason why such meal should 
not be fed to cattle. In the third place not one of 
the solvents used, it-is said, is free from technical 
objections. Thus ether and chloroform are far too 
expensive to permit of their use commercially. This 
seems to be a sound contention. Carbon tetrachloride, 
it is urged, is also expensive and is apt to exercise 
a@ poisonous action on the workers attending the 
recovery plant. Further, while admittedly non- 
inflammable, it suffers from the great disadvantage 
that it very readily attacks metals. Regarding 
carbon disulphide, it is argued that while it is a very 
good solvent it is difficult to obtain pure and that it 
is apt to impart even to soap made from oil extracted 
with it an unpleasant sulphurous smell. It is further 
very readily inflammable, and like carbon tetrachloride 
exercises a poisonous action on those working with it. 
Against benzene the chief objection levelled is its 
inflammability. In addition it is stated to be the 
most difficult of all the solvents to eliminate from 
the oil and meal. Tetrachlorethane is a solvent 
of recent introduction. So far as we know it is not 
as yet in extensive use for the extraction of oils. 
It seems, however, to posS@ss certain features which 
may in time lead to its wide adoption. Thus, its 
commercial production appears to be simpler than that 
of carbon tetrachloride, while its action on metals is 
much less. 

It must be admitted that certain of the above 
mentioned objections are perfectly sound when 
applied to the process as carried out with old-fashioned 
apparatus—frequently of German origin—and using 
carbon disulphide as the solvent. As applied to 
modern British made plant using benzene, as in the 
case of the system to be described, they appear 
to be quite out of date and in direct conflict with 
established fact. It is undoubtedly true that the 
process, as it can now be carried out, is rapidly 
being adopted on an extensive scale, a circumstance 
which seems to afford conclusive evidence that the 
objections summarised above are now recognised 
as being no longer valid. 


THE OBJECTIONS REFUTED. 


In refutation of the objections urged against the 
process it may be directly stated that extracted 
meals are daily being used in large quantities both 
in this country and abroad as food for cattle, while 
a number of plants are at work in this country using 
the chenrical solvent extraction process and producing 
nothing but oil of edible quality, as, for instance, oils 
which are used in the manufacture of first grade 
margarine. Here we have evidence that all traces 
of the solvent used can now be eliminated, both from 
the oil and the meal. Whether or not the entire 
absence of oil in extracted meal lowers the value of 
the residue as a food stuff is a very debatable point. 
There are distinct indications that’a marked percen- 
tage of oil in a cattle food is not-quite as great an 
advantage as it was at one time believed to be. This 
seems to be recognised by many cattle-feeders them- 
selves and is supported by the views expressed in the 
recent report of the Government Committee on Oil 
Seeds, which views tend to the recommendation 
as a cattle food of extracted meal even when next 
to entirely free from oil. In explanation of this it 
may be pointed out that while oil is a heat former 
it is the albumenoids in the material that count from 
the actual food or flesh-forming point of view, and 
that extracted meal is richer in these albumenoids 
than the cake procured by pressiig the same seeds. 

Apart from this question it is to be noted that 
no oil cake is fed by itself to cattle. It is diluted 
with bran or other substance. The ‘ other sub- 
stance ’’ may very well be extracted meal, which may 
be mixed with the cake to give a food stuff of the 
desired oil content. In any event the argument 
against the extraction process, which is based on the 
deficiency of oil in the residue, entirely falls to the 
ground when we observe that under modern condi- 
tions the operator using this process can arrange to 
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leave as much or as little oil in the residue as he may 
desire. 


ADVANTAGES OF THE PROCESS. 


From the technical point of view the chief advan- 
tages attending the adoption of the process lie first 
in the comparative simplicity and cheapness of the 
plant required ; secondly, in the small amount of power 
absorbed in driving the plant; and thirdly, in the 
fact that the labour demanded for its attendance 
need not be highly skilled. From the commercial 
point of view its full advantages can only be assessed 
by a careful study of certain factors which vary 
from place to place and from time to time. If it 
be a question whether the press or extraction system 
shall be adopted, everything turns upon whether 
or not the seed to be treated yields a residue which, 
quite apart from the process of recovery used, is 
in demand as a cattle food. Thus rape seed, even 
when treated by the crushing process, is not greatly 
valued as a cattle food. In such cases the only 
product primarily to be considered is the oil. This 
naturally points to the adoption of the solvent 
extraction process as the better method of treating 
such material in view of the considerably higher 
yield of oil which it secures. A secondary considera- 
tion points in the same direction. If the residue 
of the seed is unsuitable as a cattle food, its only 
other important outlet is as a manure or fertiliser. 
Press cake has to be broken up and reduced again 
to meal before it can be used for this purpose. 
Extracted meal is suitable for it as soon as it is taken 
out of the extractor plant. Far more important 
than this, however, is the fact, now well established, 
that grease or oil in a fertiliser prevents the soil foods 
from being absorbed by the soil for, if present, it 
acts to defend the fertiliser against the attacks of 
those organisms which convert the constituents of 
the fertiliser into immediate soil, foods. Clearly, 
then, the extraction process, eliminating as it can 
be made to do practically all oil from the residue, 
has very great claims to attention when the residue 
has to be used as a fertiliser. 

If the seed residue, on the other hand, is suitable 
for cattle feeding purposes, the first point to consider 
is whether there is a local market for it in this form. 
It may well be that there is not, and that, in view of 
the cost of shipping the residue to the nearest market, 
the balance is in favour of using the residue as a 
manure. Here again the adoption of the solvent 
extraction process is indicated as desirable. The 
conditions here touched upon arise very often when 
the recovery of the oil in the neighbourhood where the 
oil-bearing seed is grown is under consideration. This 
practice is desirable in itself, for the seed, being fresh, 
will almost certainly produce a better oil than it 
would after deteriorating during its journey to some 
distant factory.“ There is, however, probably no 
local or conveniently adjacent market for the residue 
as a cattle food, and this, up to the present, has led 
to the shipping of enormous quantities of oil-bearing 
seed for treatment in this and other countries remote 
from the country growing the seed. By adopting the 
solvent extraction process the grower can save freight 
charges by shipping nothing but oil, and can dispose 
satisfactorily of the residue by using it as a manure on 
his own plantations. 


COMMERCIAL ASPECT OF THE PROCESS. 


We thus see that the solvent extraction process has 
distinct claims to attention when 

(a) The residue isnot usable as a cattle food by reason 
of the nature of the seed itself, and when 

(6) The residue, although suitable for cattle feeding, 
is not usable in this way by reason of there being no 
market for it situated conveniently near the mill. A 
third case arises, namely, when 

(c) The residue is usable as a cattle food, and can 
be conveniently disposed of as such. These condi- 
tions are met with, for example, when it is a question 
of treating linseed or cotton seed in this country. 

Which process it is best to adopt under these 
circumstances is a matter for very close study. 
Several factors are involved. But in investigating the 
matter a certain line of argument frequently advanced 
by those interested in the solvent extraction process 
should not be too readily accepted. According to this 
argument it is poor policy to dispose of oil as a con- 
stituent of oil cake fetching £12 to £18 per ton, when, 
by extracting it completely, it can be sold for £40 to 
£60 per ton. This argument appears to be fallacious, 
in so far as it overlooks the fact that it is the custom 
of the oil seed crushing industry to charge for the oil 
cake in such a way that the oil in it reaps the same 
price as the bulk of the oil separated from ‘the seed. 
Thus a ton of linseed containing 40 per cent. of oil 
originally, after being crushed, appears roughly as— 


Se aa 8 
747 lb. oil: value, at £53 perton .. .. .. 1713 4 
1493 lb. eake: value, at £19 per ton 1213 4 
2240 30 6 
Cake : 10 per cent. oil. 
149 Ib. oil: value, at £53 perton .. .. .. 3 10 
1344 Ib. dry residue : value, at £15 4s.5d.perton 9 2 8 


1493 1213 4 


Similarly, a ton of undeecorticated Egyptian eotton 





seed containing 24 per cent. of oil originally will, after 
crushing, appear as— 


348 Ib. oil : value, at £53 per ton 
1892 lb. cake: value, at £15 10s, per ton 


2240 21 6 10 
Cake: 10 per cent. oil. 

189 Ib. oil: value, at £53 perton .. .. .. 4 9 4 

1703 Ib. dry residue : value, at £11 7s. per ton. . 812 6 


1892 13 1 9 


Clearly then, so far as the money realised by his pro- 
ducts is concerned, it does not matter to the oil 
trusher how much or how little oil he leaves behind 
in his cakes. He gets the same price for the oil 
whether he recovers it or allows it to remain in the 
cake. Were he to adopt the solvent extraction pro- 
cess he would not realise a penny more for the oil 
contained originally in the seed. 

At the present moment in this country linseed and 
cotton seed are crushed rather than extracted, because 
a demand exists for linseed and cotton seed press cake 
containing a considerable percentage of oil. Rightly 
or wrongly, little or no demand exists for linseed and 
cotton seed extracted meal. On the other hand, rape 
seed is extracted rather than crushed, because no 
demand exists for rape seed press cake. The oil left in 
such cake would represent a sheer loss, for the cake 
could not be sold at a higher figure than the extracted 
meal. In addition, the oil left in the cake would, as 
we have already stated, lower the manurial value of 
the residue. 

By way of conclusion to this brief discussion of the 
relative merits of the two processes, we need only 
remark that they should not be regarded necessarily 
as rivals. The solvent extraction process has a very 
distinct field of its own. Worked side by side with the 
crushing process, so as to recover the last portion of 
oil from the seed, it is of very great value in certain 
particular cases, as, for example, when the material 
to be treated is olives. As a direct alternative to 
crushing its importance is rapidly increasing. When 
the true value of extracted meal as a cattle feeding 
stuff becomes more generally recognised the rivalry 
of the process with the crushing method will no doubt 
undergo great development. 


THE IDEAL OF THE PROCESS. 


The ideal solvent extraction process, it can be said, 
should secure the complete recovery of all the oil in 
the seed—or as much of it as it is desired to reeover— 
in one stage, and should leave the residue of thé seed 
in a dry state. It may be remarked that certain 
extraction processes fall short of this ideal, in so. far 
as the meal after extraction has to be separately dried. 


PREPARATION OF THE MATERIAL, 


Palm kernels, copra, soya beans, and _ similar 
materials are prepared for the extraction process in 
precisely the same way as for crushing, the only 
difference being that the flesh need not be reduced 
or shredded to quite the same degree of fineness. 
Seeds such as rape seed, linseed, &c., need only be 
lightly rolled. Cotton seed, castor seed beans, and 
similar material commonly decorticated before being 
crushed can, if desired, be extracted in an undecor- 
ticated state, the seed being simply rolled so as to 
break the cortex. The saving of the expense of 
decorticating results in considerable economy if the 
residue is to be used as a fertiliser, or if the skin or 
shell of the seed being treated possesses, as is sometimes 
the case, a distinct feeding value. 








IRON AND STEEL INSTITUTE. 
No. I. 

THE annual meeting of the Tron and Steel Insti- 
tute was held at the house of the Institution 
of Civil Engineers, on May 3rd and 4th, under the 
presidency of Sir William Beardmore. There was 
a good attendance of members. 

The President moved the adoption of the report 
of the Council for the year 1916. P 


REPORT OF COUNCIL (abridged). 

There were forty-nine members elected during the year, and 
the total membership of the Institute on December 31st, 1916, 
was — 

Patron .. sc «- 
Honorary Members 
Life Members ze 
Ordinary Members 


Total 


In accordance with the powers conferred on the Council under 
the new by-law confirmed at the last annual meeting, the names 
of members of enemy nationality still remaining on the list at the 
end of 1915—86 in all—have been struck off the roll of the Tnsti- 
tute, the total number at the beginning of the war having been 
107. 

The accounts show that the total receipts of the Institute for 
the year, excluding the income of the Carnegie Research Fund, 
were £4767, and the expenditure was £4208. The excess of 
income over expenditure on the general account is thus £559. 
The receipts on account of the Carnegie Research Fund were 
£898, and the expenditure was £575, the surplus of income over 
expenditure being £323. : 

Appointment of Technical Committees.—The question of the 
more efficient organisation of the work of the Institute has been 
under the careful consideration of the Council during the past 
year, and it has been thought that the effective co-operation of 
the members in the work of tne Institute might be increased by 
the appointment of a certain number of Technical Committees 


. 





to advise as to subjects of practical interest to the iron and steel 
industries, on which the Council can organise discussions at 
general meetings, or which may require investigation and 
research. Five such committees have been formed to deal with 
the following subjects :—(1) Ores, Fuel, Refractories ; (2) Blast 
Furnaces ; (3) Steel and its Mechanical Treatment and Ferro 
Alloys ; (4) Iron and Steel Foundry Practice ; (5) Metallography, 
Chemistry and Physics. 

Formation of a Class of Associates.—By resolution of Council 
a new class of members, to be known as Associates, has been 
formed, particulars of which have already been published. 

Co-operation with Kindred Institutes.—The Council have also 
had in mind the possibility of establishing a closer relationship 
between the several Institutes in the country whose work is 
chiefly concerned with the advancement of the technology of 
iron and steel. With this purpose in view, an invitation has been 
extended to the presidents of the following Institutes and 
Societies to attend, during their term of office, meetings of the 
Council of the Iron and Steel Institute, and to take part in its 
deliberations :— 

The Cleveland Institution of Engineers, 

The Sheffield Society of Engineers and Metallurgists. 

The Staffordshire Iron and Steel Institute. 

The West of Scotland Iron and Steel Institute. 
By this means a link between the several Institutes has been 
formed, and an opportunity is afforded for the consideration of 
any suggestions that may be conducive to the advantage of all 
or any of them. 

Appointment of Corresponding Members in British Dominions. 
—In those British Dominions where a membership already 
exists the Council has decided to appoint one member to be 
“* Corresponding Member ”’ for the Institute, whose duties will 
consist in advising the Council of any arrangements which it 
might be to the advantage of the members living within his 
district to make, and in furthering the interests of the Institute 
in any way that may seem desirable. 

Proposal for New Accommodation of the Institute.—Plans are 
under discussion for the accommodation of the Institute, jointly 
with several other scientific and technical Institutions, in one 
building, with a common meeting room, library, and reading 
room. The Institutions of Mining and Metallurgy, and Mining 
Engineers, and the Institute of Metals have been approached, 
and the question of co-operating in securing joint accommodation 
with these Institutions is under consideration. 

Committee of the Privy Council for Scientific and Industrial 
Research.—A grant of £100 was offered to the Institute by the 
Committee for Scientific and Industrial Research to meet the 
cost of preparing for the Committee a statistical survey of the 
supply of raw material—exclusive of fuel——for use in the iron and 
steel industries. The offer having been accepted by the Council, 
a report dealing with the iron ore resources of the United King- 
dom and the British Dominions, and with the principal iron ore 
resources of other countries, as far as information was available, 
was compiled and submitted to the Research Council in Decer- 
ber. A further section of the report referred to the occurrence 
and production of the ores of other metals used in the industry, 
such as chromium, cobalt, manganese, molybdenum, nickel, 
tungsten, titanium, vanadium, and zirconium. 

Andrew Carnegie Research Fund.—With regard to the adminis- 
tration of the Carnegie Fund the Council have found that, owing 
to the restriction imposed on the age of candidates, applications 
for grants for research work have not been coming forward as 
freely as usual since the beginning of the war. They therefore 
communicated with Mr. Carnegie on the subject, who was goo | 
enough to reply that he would be pleased to leave the matter to 
the judgment of those in whose hands the administration of the 
Fund had been placed, and that he would be satisfied with what- 
ever action the Council might take in the matter needing con- 
sideration. The Council thereupon decided to suspend the age 
limit of thirty-five for the present. 

In considering the allocation of grants the Council will b 
guided by the nature of the subjects proposed for investigation, 
and will give preference to those which, in their judgment, 
appear to be of the most practical advantage to the iron and 
steel and allied industries. 


Mr. Walter Dixon, in seconding the resolution, 
expressed the general satisfaction of the members at 
the steps taken to appoint technical committees in 
connection with the Institute. He hoped that 
these committees would take an active part in the 
work of the Institute, and succeed in getting things 
done. The steps being taken to secure co-operation 
with kindred institutions were also a matter of 
satisfaction, and would serve the interests of the 
iron and steel industries. 

Mr. George Hatton proposed the addition to the 
Iron and Steel Foundry Practice Committee of Mr. 
J. Arthur Hampton and Mr. E. Lester, both repre- 
senting branches of the industry at West Bromwich. 

The President said he weleomed the proposal to 
strengthen the Committee in this way, and the 
suggestion would be considered by the Council at 
its next meeting. 

The new by-law, the drafting of which arose out 
of the desire to make provision for the exclusion of 
enemy members, and which came up before the 
last autumn meeting for consideration, was put 
before the meeting on the motion of the President, 
and formally adopted. 

The next business was the presentation of the 
Bessemer Medal, which had been awarded to Mr. 
Andrew Lamberton. 

The President, in making the presentation, said 
that Mr. Lamberton was well known as the head of 
the firm of Messrs. Lamberton and Co., of Coat- 
bridge. His work in connection with the iron and 
steel industry had been mainly in the direction of 
the development of the principal mechanical engi- 
neering appliances in use in the manufacture of iron and 
steel. He was the author of many important improve- 
ments in rolling mill machinery, by which the capacity 
of mills had been increased and the cost of pro- 
duction lowered. From time to time he had com- 
municated to the Institute valuable papers dealing 
with the problems relating to the driving of rolling 
mills and their design. It should be explained that 
the form of the presentation differed in one important 
respect from the usual form. Mr. Lamberton had, 
for patriotic reasons, foregone the acceptance of a 
medal struck in gold, and the Institute was presenting 
to him only the diploma, with the usual metal 
replica of the medal attached. He asked _Mr. 
Lamberton to accept that token of their recognition 
of his eminent services in the development of 
mechanical engineering as applied to the manufac- 
ture of iron and steel, and_ would look ferward to 
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the time at no distant date when they hoped to 
supplement the parchment with the real object. 


Mr. Andrew Lamberton, in reply, said he desired 
to thank the Council most sincerely for the great 
honour of which they had made him the recipient 
that morning. ‘The Bessemer Medal was, he thought, 
considered by the entire membership as the blue 
ribbon of the iron and steel industry. It was also 
the highest honour in the power of the Institute to 
award ; and when it was borne in mind that of all 
scientific bodies the Iron and Steel Institute was, 
perhaps, the most cosmopolitan, drawing its member- 
ship from practically every civilised nation in the 
world, the honour was all the more richly enhanced. 
So fully did he realise all this, that he felt it would be 
pure presumption on his part were he for a single 
moment to think that the award had been made to 
him in a purely personal sense. He was sure he 
rightly interpreted the action of the Council as being 
a desire on their part to make the presentation of the 
Medal a recognition of the valuable, and indeed 
wholly indispensable, services which the profession 
of engineering, to which he had the honour to belong, 
had rendered towards the rise, progress and present 
prosperity of the iron and steel industry of this 
country. He yielded to no one in admiration of the 
magnificent services which had been rendered on the 
purely scientific and research side of steel making 
by our chemists and metallurgists; who by long, 
arduous, and most painstaking labours, had in very 
truth laid the foundation upon which this whole 
world industry of iron and steel had been reared. 
Yet it was equally true to say that but for the work 
of the engineer this beautiful material steel, which 
had been given to them by the scientists, could 
hardly have been more than a successful laboratory 
achievement. It had been by the work of the 
engineer that steel had been brought into the position 
of being the world-wide commodity which was entering 
every day more and more both into their national 
and individual life. This was so much of a common- 
place, that people sometimes forgot how much they 
owed to steel makers and the engineers who fashioned 
it into so many useful structures. They rode on steel 
railroads, drawn by steel locomotives ; they crossed 
rivers on steel bridges ; they sailed in steel steamships ; 
they rode in steel motor cars, and in this awful conflict 
on the Continent of Europe, they were fighting the 
battle of freedom and the cause of humanity, with 
steel guns and steel shells. So deeply did he realise 
the honour that had been done him that he wished to 
make it, as far as it possibly could be, a collective 
honour to all his brethren of the engineering profession, 
and particularly that section which had devoted so 
much time and thought to the development and 
perfecting of steel works machinery. He hoped that 
had been the intention of the Council, and he trusted 
that every member of the profession would accept 
his full share, as he gratefully accepted his own little 
share of it. There was one personal note he desired to 
add, namely, that he felt very proud to be the first 
Scotsman who would take this Bessemer Medal home 
with him to their little country north of the Tweed. 
That pleasure was greatly accentuated by the fact that 
it had been handed to him by a very distinguished 
Scotsman in the person of the President. There were 
some rather weird opinions held in these more southern 
latitudes in regard to Scotsman. He had heard it 
said that a Scotsman was believed in the south to 
be a person who kept the Sabbath and everything 
else he could lay his hangls on. Well, probably all 
decent Scotsman would be glad to plead guilty, if 
they conscientiously felt they could do so, to the 
first part of that indictment, and with regard to the 
second part, he was prepared to plead guilty at least 
to this extent that now that he had got his hands on 
this medal he meant to keep it, to treasure it, and to 
value it as his most precious possession, for not only 
would it always remind him of the great honour which 
he had received from the Iron and Steel Institute 
that morning, but it would never fail to remind him 
also of many precious friendships which it had been 
his privilege to make amongst the membership, and 
the Council of the Institute—-memories of friendships 
which he would carry with him and cherish to the 
last days of his life. 


REFRACTORIES. 


Mr. Cosmo Johns, in presenting his paper— 
reprinted on another page—dealing with ‘‘ The 
Properties of the Refractory Materials used in the 
Iron and Steel Industry,” said that the whole subject 
had been recently discussed before the Faraday 
Society, when a great deal of interest was created, 
and a general desire to co-ordinate the work on 
refractories aroused. As the outcome of that meeting 
a conference was held, at which the leading technical 
institutions to which the subject appealed were 
represented. At that conference, which was held 
under the chairmanship of Sir Robert Hadfield, a 
small committee was appointed to discuss research 
work and report to a later meeting, with the object 
of formulating a scheme for research on national 
lines. In connection with that work it became his 
duty to prepare a schedule for the Iron and Steel 
Institute, and it was that schedule of the require- 
ments of refractory materials which was the basis 
of his paper, and concerning which he desired to 
obtain the views of members, whom he invited to 





share the responsibility he had undertaken in the 
matter. 

Sir Robert Hadfield said the paper directed atten- 
tion to a subject which it was admitted we neglected 
to study before the war. Whether the makers of 
refractories were altogether to blame it was difficult 
to say. War manufacturing conditions had caused 
a great increase in the output of furnaces, and 
had revealed the weakness of the refractory materials 
available. It was agreed on all hands that there 
was great room for improvement. Some manufac- 
turers of refractories paid little or no attention to 
chemical composition, and had no means of dealing 
with temperatures such as were experienced in steel 
making. In connection with the committee which 
had now been formed, he wished to see the Iron and 
Steel Institute occupy a leading position, and he 
ventured to make an appeal for financial aid for the 
committee. He believed the feeling of the meeting 
was that a financial contribution should be made 
to this important work. 

Dr. W. A. Bone commented on the need for research 
work on various subjects connected with refractories, 
of which those used in coke ovens might be taken as 
an example. He had been much impressed with 
the attention which had been paid to this subject, 
both in Germany and in the United States. At the 
Imperial College work had now been undertaken 
with the object of improving the materials used for 
coke-oven linings and firebricks, and the investigation 
was being conducted as rapidly as the equipment 
and materials would allow. <A research on refractory 
materials was, however, too big a subject for any 
single institution, and it was absolutely necessary 
that the research work should be organised and 
co-ordinated if results of value were to be obtained 
within a reasonable period. The work would require 
a good deal of money, and he appealed to manu- 
facturing firms which required refractories in their 
operations for monetary support. A point he 
desired to urge ia connection with the formation 
of committees was the need that those who were 
actually engaged in research work should be members 
of the committees. 

Mr. James Dummachie said that, speaking as a 
manufacturer, he desired to co-operate in every way 
with users of refractories. He and others engaged 
in the business welcomed the present movement for 
the improvement of the materials used, and it was 
assured of their hearty support. 

Professor J. O. Arnold referred to work which had 
been carried out at Sheffield many years ago, when 
Yorkshire and German furnace bricks were tested 
side by side. The German firebricks were shown 
to be superior, but although the proof of this fact 
caused a local controversy, the result was that, 
when at a later date further tests were carried out 
between German and English bricks, there was 
then nothing to choose between them. His own 
experience pointed to the fact that chemical com- 
position did not decide the quality of the silica 
brick ; the grading of the particles of ganister was 
very important. The German brick was inferior 
from the point of view of chemical composition, but 
much finer in texture, and inclined to give a longer 
life in the furnace. An important research was 
now in progress at Sheffield, involving a capital 
expenditure of £30,000, and an annual outlay of £3000, 
and attention would be given in this new depart- 
ment—-in which research work was separated from 
teaching—to refractory materials. 

Mr. H. M. Ridge directed attention to the manner in 
which German manufacturers had worked up inferior 
clays for use in brickmaking. It was found quite 
possible to eliminate all ordinary impurities and to 
turn out good bricks from material which was 
apparently quite unsuitable for the purpose. A special 
use to which this worked-up material was put was 
its addition in proportions up to 8 to 10 per cent. 
to ordinary firebrick clays, the result being a great 
improvement in the refractoriness of the product. 
Another material used in Germany for making fire- 
bricks was kaolin from Bohemia. More attention 
must be given to the whole subject of refractories in 
Great Britain, not only from the manufacturing 
standpoint, but also from that of the subsequent 
handling. Bricks were not infrequently sent out 
in open railway trucks and stored in the open. More 
care in connection with details of this sort would be 
of material assistance. 

Mr. E. H. Saniter expressed the opinion that the 
British magnesite bricks were very inferior. He 
believed that bricks containing 7 to 8 per cent. of 
oxide would be more satisfactory to the user. He 
did not see that there could be any difficulty 
in making the dolomite brick which Mr. Johns 
suggested as a substitute for magnesite. The only 
objection was that it was impossible to keep them for 
more than about six weeks before they began to col- 
lapse. He believed that a research on the silica brick 
would lead to great improvements in manufacture. 
The question as to the right percentage of lime for 
the silica brick was one very important point which 
was well worth investigation. 

Professor Thos. Turner discussed the subject from 
the point of view of the small manufacturer. From 
the scientific research aspect a combination of many 
interests would be necessary, as much of the work 
to be done required apparatus of great accuracy, 
and was long and tedious in character. Coming, as 





he did, from a district where many firms were engaged 
in the refractory materials trade, he knew that many 
works had no methods of testing at all. That obser- 
vation applied to many of the smaller manufacturers of 
firebricks all over the country. There were very few 
records or general sources of references or quantitative 
data available, and his own view was that the small 
manufacturer should be encouraged to start in a 
modest way with an inexpensive testing plant, which 
did not require the services of an expert, and be 
led by degrees to build up a works laboratory. The 
point to bear in mind was that any such department 
must be available for practical purposes from the 
outset. Side by side with that it was necessary to 
undertake in large, well-equipped, and properly- 
manned laboratories research work of the highest 
class. Those he believed were the lines develop- 
ment in research should follow. 

Dr. Walter Rosenhain referred to the work in 
progress at the National Physical Laboratory. It 
was true that there was not at the present time a 
furnace in which a whole firebrick could be melted.. 
and its fusing temperature determined, but that 
was not necessary. At the National Physical 
Laboratory and elsewhere tests on a smaller scale, 
which did all that was required, could be carried out. 
Another test which was really sounder than the 
determination of fusing temperature was the collaps- 
ing pressure at a given temperature. Much of the 
general work at Teddington had a definite relation 
to refractory materials. With regard to pyrometry, 
a great deal had been done in the direction of stan- 
dardising tests of pyrometers. The whole question 
of the testing of refractories had also received atten- 
tion, but the work had been hampered by inadequate 
equipment—a handicap which he hoped would now 
be remedied. Investigation was required in con- 
nection with materials which were not now in use, 
as he believed that some of the special refractories 
would assume great importance in the future. The 
tendency was for a steady rise in the temperature 
employed in steel making, and if that continued it 
would be necessary to find new refractories which 
would stand up to the work. 

Mr. W. C. Hancock said that in this country the idea 
had prevailed that the ultimate chemical analysis of 
refractory materials was all that was required for 
the determination of quality. It was not realised 
that it was mainly the physical qualities which deter- 
mined the value in actual practice. Texture was 
most important, and the subject of abrasion seemed 
to be worth investigating. They had devised at 
the Imperial College a simple form of apparatus to 
carry out abrasive tests at working temperatures. 
The determination of thermal conductivity at high 
temperatures to which reference had been made and 
which some imagined to be a simple operation was 
really a very difficult task. 

Mr. Cosmo Johns intimated his intention to reply 
fully in writing on the points raised, but he asked 
members to send in any suggestions which might be 
incorporated in his schedule, and taken into considera- 
tion by the committee which had been formed, 

Sir William Beardmore presided over the proceed- 
ings on the second day of the meeting, on Friday, 
May 4th. 

The Secretary announced that the following awards 
has been made by the Council from the Carnegie 
Research Scholarship Fund. 

Mr. W. C. Hancock, £60 to enable him to continue 
his investigations on refractory materials, with special 
reference to the manufacture of coke oven bricks. 
(Mr. Hancock received £100 in 1916 to assist him in 
carrying out the research.) 

Messrs. J. L. Naughton and D. Hanson £100, to 
enable them to continue their joint research on irou 
phosphorus and iron carbon-phosphorus _ steels. 
(Applicants received £100 in 1916 in aid of the 
research. ) 

Mr. J. E. Hurst £100, for an investigation on the 
wearing and the microstructure of worn cast iron 
specimens. 

Messrs. J. H. Whiteley and A. F. Hallimond, £100, 
for a joint research on the chemical detection ot 
strain in iron and steel. 

Mr. J. E. Hurst has, since 1912, been research 
metallurgical chemist to Messrs. Hornsby and Sons, 
of Grantham and Stockport. He was previously 
chief assistant chemist to Messrs. Beyer, Peacock 
and Co., Gorton. In December, 1916, he presented 
a paper on “Cast Iron, with special reference to 
Engine Cylinders,” to the Manchester Association of 
Engineers, and the proposed research for which the 
present grant is made is to be a continuation of the 
pioneer work in the above-mentioned paper. 

Mr. Arthur Francis Hallimond, from 1909-1912, 
studied at Pembroke College, Cambridge. He has 
since held the position of assistant curator at the- 
Museum of Practical Geology, and is at present on 
special leave for service with the South Durham Steel 
and Iron Company. He is the author of various 
papers, and the present grant is awarded to him 
jointly with Mr. J. H. Whiteley. 








In Japan there are 99 wireless telegraph stations, ten 
on land and 89 on ships ; 64 belong to the Government, 
while the remainder are owned privately. 
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A NEW MOTOR INSTALLATION FOR BARGES. 


WHEN we were first asked to inspect a “ detachable ” 
motor fitted on a barge, our minds almost naturally, 
perhaps, drifted back to the happy days of peace when 
we could sling the little 50 Ib. single cylinder outfit over 
the stern of the dinghy and be off on pleasure bent. 
A moment’s consideration, however, brought before us 


Reversing 
Lever 


of the little dinghy apparatus already referred to. The 
radical difference is, of course, that it would be practically 
impossible to carry a motor of any power on anything in 


the nature of a rudderhead, and the weights are greater | 


than can be properly dealt with by hand. The motor 
then is made a separate unit from the propelling part and 
is bolted on to a bed prepared for it on the cabin top 
which, of course, requires to be strengthened for’ the 
purpose. These permanent fittings on the cabin top, 
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Fig. 1—STERN OF BARGE FITTED WITH DETACHABLE MOTOR 


the puzzle as to how such a device could be used with any 
degree of efficiency on a craft to carry 30 tons, so we gladly 
availed ourselves of the invitation of Messrs. Coggins and 
Arthur, the big colliery agents of Birmingham, to meet 
their detachable motor-driven barge on her arrival at the 
King’s Cross Canal Basin from the Midlands. Owing to 
delays on account of fogs and other causes, the arrival 
was considerably later than had been anticipated, and 
this gave us an excellent opportunity of doing more than 
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Fig. 2—PROPELLING GEAR 


merely witnessing her arrival, and, by walking along the 
canal, we picked up the barge at the upper of the three 
Camden Town locks and were so enabled to observe the 
manceuvring and towing capacities of the craft on the rest 
of her journey. 


consist of two cast iron cross bearers carrying two fore and 
aft channels to which the engine is bolted by six holding 
down bolts—see Fig. 1. In this case, a Sterling 4-cylinder 
marine type engine, giving 17 brake horse-power at 
600 revolutions per minute with a reverse gear embodied 
in the crank case, is fitted. The whole motor is enclosed 
in a neat wrought iron casing to keep out the weather, and 
in the top of this case are arranged the dual fuel tanks for 
petrol for starting and paraffin for running. The exhaust 
is led out from under this casing through a flexible pipe, 
which hangs over the side—the circulating water being 
allowed to escape with the exhaust so as to keep the pipe 
cool. A pipe hanging over the other side fitted with a pin, 
adjustable as to position, which drops into a hole in the 
coaming serves as a suction for the circulating water ; 
the foot of the pipe is furnished with a strainer and the 
upper part is connected with the engine by means of 








| is concerned, we may repeat the operations necessary — 
| Rig up the derrick, slack back four bolts in the horizontal 
| shaft and take the shaft out by hand ; take out six holding 
| down bolts in the motor and sling the motor on to the 
next barge ; the pipes all come away without shifting any 
bolts. Then lift propelling apparatus and drop it into place 
on the next barge and fit in place and bolt up the horizontal 
shaft when all is ready. We were informed that the 
whole operation takes only twelve minutes. 

As far as the actual running of the gear is concerned 
| nothing need be said about the engine itself, as there is 
not anything unusual about it, but in entering and leaving 
the locks it certainly showed wonderful effectiveness. 
The fact that the propeller itself slews in addition 
to the rudder plates on each side tends to swing the 
stern of the barge round very fast, and in spite of the 
handicap of the tow which accompanied the barge we 
inspected, she negotiated the very sharp bends in the canal 
in a wonderful way and at a good speed. When once in 
the locks, the reversing gear was quite up to taking off 
the way, though the usual canal practice of the rope and 
bollard was usually resorted to. One very good feature 
of the design which we noticed was, that the propeller 
part has a wonderful faculty of twisting itself round out 
of harm’s way when in the neighbourhood of lock gates, 
&c., when sternway is on; several times we thought that 
damage must ensue, but the helm was put hard over and 
all the blows came on the hull and not on the gear. 

‘The net result of such an application appears to be, 
that the journey can be made about three times as fast 
as by horse traction, and that about 25 tons of cargo can 
be carried, as against 12 to 14 tons in the steam-driven 
barge. The fuel consumption on the trip from Birmingham 
to London, a distance of 1514 miles, was, we were informed, 
at the rate of 2 miles per gallon for the two boats carrying 
49} tons, including all locks, and it is claimed that this 
form of traction is infinitely cheaper than that of horses ; 
the total time occupied amounted to 64} hours, which 
included the negotiation of 144 locks. An important 
point to be borne in mind is, that by using a detachable 
motor, only some twelve motor sets are required for thirty 
or forty barges, so that the capital outlay is economised 
to the utmost and kept idle to the minimum possible 
extent, as directly a motor outfit completes its journey it 
is transferred to another barge, which gets away after only 
very small delay. 

The arrangement, which has been evolved by Messrs. 
T. H. Coggins and A. E. Hook, appears to ys to overcome 
a large number of the objections to other systems of power 
application to this type of boat. The motor is bolted on 
to the cabin top, and thus takes up space which would 
otherwise be unoccupied ; further, the barge does not 
require to be cut about or stiffened to take a stern tube 
or to be docked for shifting the propeller set from one boat 
to another, while by means of a little handle and screw, 
shown in Fig. 2, the propeller may be raised well above 
the keel line when the barge is loaded and lowered, so as 
to secure good immersion when the barge is light—see 
Fig. 1. There is, however, one really trifling objection, 
which we feel we must raise, namely, that the propeller 
shaft leads right over the top of the cabin entrance and 
not many inches above it, so that it does interfere with 
ingress and egress ; however, our experience of small boat 


Fig. 3—TELESCOPIC DRIVING SHAFT 


flexible tubing. As the pump is some height above the 
water, a non-return valve is fitted near the pump and a 
priming cup is fixed alongside, so that the pump can suck 
directly the engine starts and the non-return valve enables 
the water to be held during quite a long stoppage. Thus, 
as far as the motor is concerned, there are no fixed attach- 
ments to the boats, except the six holding down bolts. 
The propelling apparatus, Fig. 2, consists of a vertical 
tube having a small gear case at each end, with a pair of 
bevels in each, the upper pair reducing in the ratio of 
4 to 3, and all being fitted with ball thrusts. These bevels 
take the drive from the motor at the top and transmit it 
through a vertical shaft in the tube to the lower bevels, 
and thence to the propeller shaft, just as in the small and 
now well-known apparatus, though in this case the 
propeller is a three-bladed one, 22in. diameter by 18in. 
| pitch, and runs at 425 revolutions per minute. The tube 
| and shafts are made telescopic, so that the depth of 
| immersion can be varied according to whether the barge 
| is loaded or light, and any difference in the height of the 
sockets on the different barges can be compensated for. 
To the upper end of the tube is attached a bracket with 
a vertical pin A which drops into a socket in the stern of 
the barge, and the lower end is carried on a similar bracket 
| and pin B which drops into a socket on the bottom of the 
stern-post. 

The drive from the engine is carried through another 
piece of telescopic shaft, Fig. 3, carried in a telescopic tube 
which connects with a universal joint at each end to take 
up the sideways movement of the rudderhead when 
steering and any vertical difference there may be in the 
different barges, the telescopic movement being necessary 
in order to suit the variations in space between the cabin 
tops and stern-posts of different barges. Each end of the 
tube is fitted with an oval flange, the bolt holes in which 
are slotted so that the two bolts at each end have only 
to be slacked back and the whole tube with the shafting 
lifts out and the motor and propelling gear can then be 
lifted out and fitted elsewhere as required. 

The weights, 6cwt. for the engine and 2} cwt. for the 
propeller gear, are, of course, somewhat too great to be 
| dealt with by hand alone, and in consequence a neat 
| little derrick is carried aboard, which fits in the stove 
| chimney hole and which only requires one bolt for erect- 
| ing in place, when the motor can be slung up, the derrick 





Before dealing with that point of view, however, we will | slewed round, andthe motor dropped on to a barge along- 


describe the apparatus which, as will be seen from the | 
illustrations, quite justifies the title of ‘‘ detachable,” and 
is, so far aS ‘some OU per cent. is concerned, just on the lines 


side. 
The whole arrangement is very well thought out, and it 
appears to us to be very practical.. As far as detacliment 


work leads us to believe that after the crew have jointly 
and severally bumped their heads once or twice on this 
shaft, the danger spot will be automatically remembered 
and no further trouble will ensue. 








PROPERTIES OF THEREFRACTORY MATERIALS 
USED IN THE IRON AND STEEL INDUSTRY. 
By COSMO JOHNS, F.G.S, (Sheffield.* 
INTRODUCTION. 


Tue purpose of this communication is to discuss the 
properties required in any refractory materials employed, 
to point out their importancef with a view to stimulating 
research, and to invite those familiar with the needs of the 
iron and steel industry to amplify or correct the sugges- 
tions made. It is hoped that any research undertaken can 
then be applied in the direction most urgently needed, and 
where the most immediate beneficial results can be 
obtained. At the same time any advances in our scientific 
knowledge of the properties of available refractory sub- 
stances, even if not immediately applicable, will be welcome 
as the foundation of later progress in practice. 


AVAILABLE MATERIALS. 


With the exception of carkon, and its compounds with 
silicon, which have a limited application, the available 
refractory substances are chiefly the oxides SiO,, Al,O,, 
CaO, MgO, Cr,0,, or mixtures of these with oxides of iron, 
K,0, Na,O, and traces of other substances, regarded as 
impurities, some of which may function as catalysts. The 
materials available are therefore strictly limited; they 
never occur in a state of purity in nature. Their manu- 
facture into refractory products involves, in many cases, 
sizing, agglomeration or bonding, and final heating to a 
temperature that varies according to the purpose for which 
the product is intended and the functions it has to perform. 
The problems that arise are not solved by a knowledge of 
the properties of the compounds mentioned ; they are 
complicated by the presence of impurities and the varying 
nature of the bonding material employed. The final 
product, as delivered to the user, is always a mineral 





* Iron and Steel Institute.—Abridged. et, 

+ The Presidential Address of Sir obert Hadfield (Faraday Society) : 
General Discussion on Refractory Material. ‘‘ Transactions” of the 
Faraday Society, 1917, vol. xii., should be consulted as as important 


plea for research. 
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aggregate, often of great complexity. They possess no 
fusion point, but rather a range during which softening, at 
(irst incipient, at last, with increasing temperature, causes 
the material to fail to perform its functions. The con- 
stituents have varying melting points, and during heating 
they invert and new phases appear. Some inversions, 
involving serious volume changes, should be completed 
during manufacture, but often are not. This is not 
imputing blame to the manufacturer, for the temperatures 
required for such changes are rarely known, and even when 
known, a8 @ result of experiments under laboratory con- 
ditions, it does not follow that they apply to manufac- 
turing-processes. The art has been so long in front of the 
science of the refractory industry that the most urgent 
:oed at present is for an expression, in terms of scientific 
,recision, of the most successful practice in manufacturing 
ihe refractory product, and of the physico-chemical 
hanges which take place when they are used. 


TENACITY AND COMPRESSIVE STRENGTH. 


Tenacity and compressive strength at ordinary tem- 
» ratures are valuable only in se far as they permit the 
refractory products to be transported, and enable them to 
withstand the structural stresses to which they are exposed 
when used. This is not difficult to attain. It is when the 
material is exposed to high temperatures that the value of 
these properties becomes most important. The abrasion 
caused by the movement of solid substances while in 
contact with their heated surfaces is important, while the 
erosion caused by the passage of dust-laden gases at high 
velocities becomes serious in time. Compressive strength 
is rarely a cause of failure, for the bulk of the refractory 
material is at a lower temperature than the face and there- 
fore less affected. 


CORROSIVE CHANGES. 
Not less important than resistance to high temperature 





with concurrent abrasion and erosion is resistance to the 


which they are exposed, it would in most instances be 
desirable that they should be non-conductors of heat, for 
radiation losses would then be at a minimum. On the 
other hand, good conductivity for heat is most desirable 
where the material is used to form walls which transmit 
heat from the burning fuel to the contained charge which 
is being heated. The melting of steel in crucibles, and the 
coking of coal, are instances where a refractory material 
with good heat conductivity is required. 


TEXTURE AND Porosrry. 


These physical characteristics of refractory materials 
determine in large measure their suitability or otherwise 
for particular duties. Owing to the complex nature of 
most of the materials used in practice their properties are 
not those of the simple minerals of which they are com- 
posed, but the resultant of variations which are sometimes 
of opposite sign, and are always varying at different rates. 
The relative size of the grains employed, the extent of the 
surface exposed by the more resistant constituents to the 
others used as bond or matrix, are most important factors 
in contributing to the ability of the material to perform 
useful service. Another point of some importance is the 
influence of mass in promoting or retarding inversions. 
Some of these inversions take place almost instantly once 
the critical temperature has been reached, but with others 
marked hysteresis occurs. Porosity must always occur 
when the refractory material is composed of more than one 
constituent, and where their chief volume changes are 
dissimilar or occur at different temperatures. Little is 
known of the effect of porosity on-the properties of refrac- 
tory materials. That the pores encourage the deposition 
of extraneous substances in the interior of the bricks, and 
that they render the structure permeable to gases, is, of 
course, obvious. 


SrrEssEs CAUSED BY TEMPERATURE CHANGES. 
The stresses caused by temperature changes are due to 


Schedule of Refractory Requirements of the Irén and Steel Industry. (Subject to Revision.) 


Raw material. 
Descviption . 
of | Former | Present 
product. Description. Source of Source of 
supply. | supply. 


Service. 


Home & Home. 


Coke-ovens. | Coke-oven Fireclay. 
bricks. abroad. 
Blast - Blast-furnace Fireclay. Home. | Home. 
furnaces. bricks. 
Carbon bricks. | Carbon. _ 


Electric fur- Magnesite. 


naces. 


Magnesite 
bricks. 


| 


Open-hearth | Silica bricks. 


Quartzite. Home. | Home. | V 
furnaces, | 
| | 
Casting | Nozzles. Fireclay, Home. | Home. 
ladles. Magnesite. | 
| 
' 
,| Chromite bricks. Chromite. |Abroad.| Abroad. | 
{ Bauxite bricks. Bauxite. Home &| Home &' 
abroad. | abroad. | ) 
Special. _ | Zireonia and 4 
other rare } | | 


earths. 
| Fused magne- | 
sia and lime. 


fAbroad. | Abroad. |! 


corrosion caused by slags gases. The effect of acid slags 
on basic refractories, and of basic slags on acid refractories, 
are familiar. A factor conducive to rapid corrosion in gas | 
ports and uptakes of open-hearth furnaces is the absence | 
of large particles of silica in the bricks employed, and the | 
presence of excessive pore spaces. 


VoLuME CHANGES. 


Every element or compound used as a refractory under- 
goes changes in volume during heating and cooling. Apart 
from the fact that these volume changes may, and do at 
times, cause disintegration, with the consequent lessening 
of the useful life of the material, abnormal expansion 
causes structural difficulties, while contraction may be 
even more undesirable, permitting the passage of gases 
from one part of the furnace to another. In the case of 
coke ovens the retention of gas-tight partitions is abso- 
lutely necessary, and this involves the use of a refractory 
material which does not undergo appreciable volume 
changes. This apparent contradiction of the first state- 
ment simply means that a mixture of substances with 
volume changes of opposite sign are employed, viz., clay 
and silica. But while the contraction of the burnt clay is 
fairly regular with increased temperatures, quartz, which 
is the form of silica found associated with it in nature, has 
an inversion point at which it becomes trydimite. In the 
presence of certain compounds this inversion takes place 
at a temperature lower than that-at which coking is carried 
on. In their absence the inversion is retarded, and does 
not take place until a temperature higher than that usual 
in coking practice is attained. 


Heat Conpvuctivity. 


If the refractory materials used possess a fusion point or 
softening range higher than the maximum temperature to 





Difficulties experienced | 


Foreign clays were found 


Abroad. | Abroad. | High cost. 


fariability in quality. 


Erosion by liquid steel | 


. Not largely used. 


Directions in which additions to our 


by users. knowledge might be sought for. 


Description as complete as possible of 
the foreign clays found suitable and 
of the British clays that resembled 
them. Investigations of the cause of 
failure of coke-oven bricks. Influ 
ence of texture and firing tempera- 
tures on their durability in service. 


more satisfactory in 
enabling a product to 
be made that gave gas- 
tight joints and re- 
sisted disintegration 
due to volume changes. 
Attack by alkalies 
found in certain British 


coals, 
Abrasion and disintegra- Tenacity at high temperatures. Causes 
tion. of disintegration. Influence of tex- 


ture and mineralogical character of 
original clays. Description of the 
available clays. 

— Texture and bond. Influence of these 
on tenacity and crushing strength at 
high temperatures. 

Texture and bond. Firing tempera- 
ture. Thermal analyses of magnesite 
from various sources. Properties of 
the burnt brick. Thermal analyses 
with quenching from high temperat- 
ures. Substitution of dolomite for 
magnesite for brickmaking. 

Texture, bond, and firing temperature. 
Mineralogical description of the fired 
brick. hermal analyses of brick 
with quenching from high tempera- 
tures to determine actual constitution 
under working conditions. 

Cause of erosion. Influence of texture 
and firing temperature on resistance 
to erosion. fl oO} ting 
temperatures and quality of steel on 
erosion. Use of new materials. 


Low soft- 
ening point. Varia- | 
tions in quality. Spal- 
ling if rapidly heated. | 


| 


Erosion, __ disintegra- | 
tion, spalling. 


under certain condi- | 
tions. Does not wear. | 
Teeming speed lessens | 
as weight and tem-| 
perature of steel in) 
ladle diminishes. 





Investigation ofgmode of occurrence of 
raw material in Nature. Descrip- 
tion and determination of properties 
of the pure minerals. Methods of 

|| concentration and __ purification. 

| Bonding and preparation as refrac- 
| tory products. Properties of the 
finished product. 


the volume changes which take place during heating. If 


| the refractory material happens to be a good conductor of 


heat these are not serious, unless one face is rapidly heated, 
and the distortion produced exceeds the tenacity of the 
material. The remedy available is to avoid rapid tempera- 
ture changes, and whenever possible to raise the tempera- 
ture of the material during the burning stage of manufac- 
ture well above that at which the inversion to which the 
principal volume change should take place, and to hold it 
at that temperature long enough for the inversion to be 
completed. 


NEED FoR FuRTHER RESEARCH. 


Advances in the art of metallurgy are largely conditioned 
by the nature of the refractory materials available. The 
manufacture of these materials is. based almost entirely on 
empirical rules and the experience of the men employed. 
Such rules are the result of experiences gained during a 
century or more by a rude process of trial and error, but 
where there were but very inadequate means of correlation. 
The methods employed to-day represent the survival of 
the fittest by the searching test of commercial success, 
but it by no means follows that they represent the 
best attainable. Further progress, if made at all, 
can only be slow and uncertain, and by consent 
it is now admitted that only by adequate and 
well-directed scientific research can such progress be 
accelerated. The first step—and in all probability the 
one easiest to take—would be to prepare specifications for 
the most important refractory products expressed in terms 
capable of precise measurement or description, basing the 
specification on the best current practice. But specifica- 
tions at their best only serve to stereotype the best current 
practice of their day. These specifications should be the 
starting point of systematic research which should cover, 


‘ materials. 





not only the problems that occur during manufacture, but 
the occurrence in nature and characteristics of the raw 
Their concentration and purification, proxi- 
mate and ultimate analysis, mineralogical description and 
thermal analysis, are all points on which additions to our 
present knowledge would be of great value. But the 
refractory materials are so complex, and the problems 
involved are so difficult of direct attack, that any contribu- 
tions to our knowledge of the properties of the pure 
minerals, or of the impure aggregates which are used in 
practice, would be welcomed even if their immediate appli- 
cation did not happen to be possible. 








BOOKS OF REFERENCE. 





Tuer “ British Engineering Index and Buyers’ Manual ’”’ 
is a small book, published by E. T. Heron and Co., Limited, 
of Tottenham-street, London, W.1, which is intended to 
show where everything to do with engineering can be 
purchased. It is divided into two parts. The first 
is a directory of firms which contains the names and 
addresses—postal and telegraph—and in some cases 
the telephone numbers of 3240 firms in alphabetical order. 
Each firm has a number. The second part contains a 
list of articles, and after each separate entry there is a 
number or are numbers, these numbers or number referring 
to the firms or firm in the first part of the book which make 
the article in question. The idea is good, and so far as we 
have tested it, accurate. We have, however, noticed the 
omission of one or two firms, one of which, at all events, 
holds quite a leading place in its particular branch. 
This, possibly, was to be looked for in a publication of 
this kind, and will no doubt be rectified in future editions. 
There is also an opening for the widening and greater 
subdivision of the list of articles. 


So far from being smaller than it was last year, as is 
the case with some other books of reference which are 
published annually, ‘‘ The Ironmonger”’ Metal Market 
Year Book for 1917 actually contains upwards of 100 pages 
more than did last year’s issue. This extension, it is 
explained in the preface, has been effected in spite of the 
very serious handicap to the publication of full and accurate 
commercial data concerning metals, which has been 
occasioned by the innumerable prohibitions and restrictions 
set up by the Ministry of Munitions and other Government 
Departments under the Defence of the Realm Act. The 
publishers, under the circumstances, decided to make good 
the unavoidable hiatus in statistics and prices by extending 
the portion devoted to general information. Further 
space has also been given to Orders and Regulations bearing 
upon the production of and trade in metals during the 
war, in the form of export prohibitions, tariffs of maximum 
prices, orders restricting dealings in various commodities, 
and lists of numerous controlling and advisory committees. 
The book is published by ‘The Ironmonger.” Price 
3s. 6d. net. 


OutwarpLy the 1917 Edition of ‘‘The Shipping 
World” Year Book, which is published at the “ Shipping 
World ”’ offices, Effingham House, Arundel-street, Strand, 
London, W.C.2., shows very little signs that we have 
been at war for over two and a half years. But it could 
not be expected, seeing the manifold effects the war has 
had on shipping, that there would be no changes. As a 
fact they are several. For instance, in the section devoted 
to the Port and Harbour Directory there have been very 
considerable alterations in port dues and charges, &c. 
Moreover, the tariffs of all nations have needed and have 
received careful revision. Otherwise the volume appears 
to be very much as usual. 


Tue twentieth annual edition of the “ Railway Year 
Book,’’ which is published at the office of the “ Railway 
Magazine,” at the modest cost of half-a-crown net, has 
just come to hand. There is something particularly 
interesting in this book of reference. It gives one such 
an excellent idéa of the railways of the country, its skeleton 
maps being specially useful in this respect. We notice 
that in the present issue much care has been taken in 
bringing the subject matter up to date, even the New 
Year’s Honours conferred on railway officials being 
included. To all appearances, the volume is just the same 
as those which have gone before it, but one or two new 
features have been introduced. One of these is a table 
giving particulars of the various large stations in the 
United Kingdom, and the figures set out in it are some- 
what astonishing. It causes no surprise to find that 
Waterloo has the largest number of platform lines, and 
covers the largest area, and has as many as 1092 trains 
going into and out of it in twenty-four hours; nor that 
Clapham Junction has 1730 trains—London and South- 
Western and London, Brighton and South Coast—going 
through it in the same time, but it is somewhat astonishing 
to find that Euston, which covers an area equal to three- 
fourths that of Waterloo, and the platforms of which are 
about three quarters the length of those of the latter, has 
only 270 trains a day, and is in this respect the smallest 
station in the list, saving Nottingham (Victoria) and 
Bishop’s-road—which is really a part of Paddington. Asa 
terminus Liverpool-street comes next to Waterloo 
with 1050 trains per day, while Edinburgh (Waverley), 
which is not a terminus, has 1000. Newcastle (Central) 
has on week-days 954 trains, and on Saturdays about 
1140. 








ProuisireD Exports.—We are advised by the Comptroller- 
General of the Department of Commercial*Intelligence that the 
Supplement to the Board of Trade Journal of April 26th contains 
complete lists of articles which, according to the latest infor- 
mation received by the Board of Trade, are prohibited to be 
exported to various destinations from the Straits Settlements, 
Hong-Kong, Nigeria, Gold Coast, Jamaica, Barbados, Trinidad 
and Tobago, and British Guiana. Copies may be obtained at 
a cost of 3d.—4d. post free—either from any bookseller or from 
H.M. Stationery ‘Office, Imperial House, Kingsway, London, 

VC. 2, 
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RESEARCHES MADE POSSIBLE BY THE AUTO. | 
GRAPHIC LOAD EXTENSION OPTICAL IN- | 


DICATOR.* 
By Professor W. E. DALBY, City and Guilds Engineering 
College, South Kensington. 

I pESIGNED the instrument with the somewhat long 
name in the title during the Christmas vacation of 1910. 
I had long been searching for a way to improve existing 
mechanical devices for getting load extension diagrams 
of metals. I found the way by using a steel bar for 
measuring by its optically magnified extension the load 
on the specimen and combining with it a camera. The 
extension of the steel bar is measured by the movement of 
@ spot of light focussed on the camera screen, and the 
inertia of the heavy steelyard and jockey weight is elimi- 
nated. Light mechanical linkage is used to  con- 
vert the extension of the specimen into the small 


angular movement of a light mirror within the instru- | 


ment. At the request of the Council I have the honour 
to bring before you to-night the results of some researches 


made possible by the autographic load extension optical | 


indicator, and to point out fields of research peculiar to the 
instrument, 
DESCRIPTION OF THE INSTRUMENT. 


Although I have described the instrument elsewhere}, | 
will describe here its general characteristics, and a recent 
form, in order to make this lecture complete in itself. 

The instrument is self-contained, and its principal 
element. is a hollow bar of fine steel about a foot long. ‘This 
bar, called the weigh bar, hangs by one end 
from the upper shackle of a vertical testing 
machine. The other end is coupled to the 
specimen bar to be broken, and the lower 
end of the specimen bar is secured in the 
lower shackle of the testing machine. Weigh 
bar and specimen bar are like two links of a 
chain stretched between the shackles of a 
testing machine, so that the pull applied 
through the shackles is applied equally to 
each of the bars. Fig. | shows weigh bar 
and specimen coupled together. The cross 
sections of the bars are proportioned so that 
the pull applied through them is ultimately 
able to break the specimen bar without 
loading the weigh bar beyond its elastic limit. 

The stretch of the weigh bar used to 
determine the load passing equally through 
it and the specimen bar. 

The use of a weigh bar in this way is not 
novel. Sir Alexander B. W. Kennedy has 
described an instrument involving the use 
of a weigh bar to measure the load, and 
the late Professor Ashcroft exhibited an instrument at the 
York meeting of the British Association in which this 


Is 


| instrument lies in the optical method of measuring the 
extension of the weigh bar and the extension of the speci- 
men bar, and in recording both photographically, together 
with novelties in the design of the extensometer, and in the 
general details of the apparatus to allow the optical and the 
photographic method to be used, notwithstanding that, at 
every break, the whole apparatus has to withstand the 
shock of the fracture of the specimen. The instrument is 
described as “ autographic,” because the record of load on, 
| and extension of the specimen bar, is made by the move 

ment of a spot of light over a photographic plate held in a 

camera attached to the weigh bar itself. A recent form of 
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THe Enaweer” 


Fig. 4—-LOAD SCALE 


the instrument is shown in Fig. 2. The camera is clearly 
seen on the top of the weigh bar W. The spot of light 
focussed on the camera screen E is set in motion by the 
loading applied equally through the weigh bar and the 
specimen bar. The spot moves horizontally in proportion 
to the load on the weigh bar, and vertically in proportion 
to the stretch of the specimen bar, so that its resultant 
motion is due jointly to the load on the specimen bar and 
the stretch which this load produces, and it therefore 
describes, as it moves over the plate, a load extension 
diagram. 

The optical contrivance by which this motion of the spot 
is brought about consists of a source of light at A which 














Fig. 2—DALBY AUTOGRAPHIC LOAD EXTENSION INDICATOR 


principle was also made use of. 


* Lecture given to the Institute of Metals, May 3rd, 1917. 


+ “‘An Optical Load Extension Indicator, together with some | 


Diagrams Obtained Therewith,”’ W. E. Dalby. ‘‘ Proceedings ”’ of the 
Royal Society, A, Vol. 86, 1912. ‘‘ Load Extension Diagrams taken 
with the Optical Load Extension Indicator,’ W. E. Dalby. ** Pro- 
ceedings ’’ of the Royal Society, A, Vol. 88, 1913. ‘* Load Extension 
Diagrams,” W. E. Dalby. ‘‘ Transactions,” Insti.ute of Nava 
Architects, 1912. 


The novelty in my | illuminates a small orifice. 
—__—______.--.— | the orifice is reflected from a fixed mirror within the instru- 





A pencil of rays starting from 


| ment to a concave mirror connected with the weigh bar, 
and from this mirror to a plane mirror on the shaft D, 
from which it is brought to a focus on the camera screen E. 
| The distances are so proportioned that the camera screen 
| and the source are conjugate with respect to the concave 
‘mirror. The axes of the mirrors are placed at right angles. 


The concave mirror is mounted on one end of the weigh 
bar, and a light rod, resting in the cupped end of the 
adjusting screw G engages the lever arm of the mirror, so 
that when the weigh bar extends the mirror is tilted in 
proportion to the stretch of the bar. The stretch being 
always well within the limit of elasticity of the bar, the 
tilting of the concave mirror is proportional to the load. 
The plane mirror on the shaft D is connected to the 
specimen bar by the linkage shown, so that it has an 
angular movement proportional to the extension of the 
length H J on the specimen. This distance is called the 
gauge length, and it is determined by pairs of pointed 
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Fig. 5}-LOAD EXTENSION DIAGRAM FOR COPPER 


screws held respectively in clips at H and J. Pins in the 
lower block at J form a fixed axis against which rests the 
vertical edge of the frame K, which frame is itself free to 
turn about the axis determined by the upper pair of pins 
on the block carrying the pointed screws clipping it to the 
specimen at H. As the specimen stretches the lower pins 
at J merely slide down the vertical edge of the frame 
through a distance equal to the extension of the gauge 
length H J. The weight of the frame keeps it always in 
contact with the pins at J. The frame serves to carry the 
fulcrum L of a bell crank lever M, one end of which rests 
on the pins at J, and the other end of which is engaged 
by a horizontal connecting piece N shown as @ pointed rod 


Fig. 3—-DALBY EXTENSOMETER 


in the figure. The extension of the gauge length H J is 
thus converted into a horizontal movement of the con- 
necting piece N, increased or reduced as may be found 
desirable in the ratio of the lengths of the arms of the bell 
crank. The horizontal motion of N gives angular motion 
to the hanging lever R, made of aluminium, engaging with 
it through the adjusting screw X. A coupling rod con- 
nects the hanging lever with the short arm on the mirror 
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axis D. A weight—not seen in the figure—keeps all the 
surfaces at the joints in contact, and produces finally a 
pressure at the point of contact of the bell crank arm on 
the pins at J. 

Another convenient form of extensometer is illustrated 
in Fig. 3. The ends of the pointed screw clipping the 
specimen at H and J serve as supporting axes for the ends 
of the levers A and B, which are free to turn about axes 
i‘) and F carried in the supporting frame G which is fixed 
io the frame of the instrument. A mirror inside the 
apparatus is tilted by a pole engaging one end of a bell 
crank lever centred at C. The horizontal arm of the bell 
crank is connected by the pole D with the centre of a link— 
not seen in the figure because it lies inside the upper lever 
{—one end of which is connected by a link—hidden by 
the front supporting frame—with the lower arm A, and the 
other end of which is connected to the upper link B. The 
centre of the link in which the pole D rests thus receives 
« downward movement proportional to the downward 
inovement of the point J, and an upward movement pro- 
portional to the downward movement of the point 
Hf. The resultant movement is therefore proportional 
io the relative movement of the points H and J, 
that is, it is proportional to the extension of the 
gauge length H J. The lower part of the weigh bar 
W is seen at the top of the figure, and the head of the 
hydraulic piston-rod which applies the pull is seen at 
KX below. 

CALIBRATION OF THE WEIGH Bar. 


The load scale of a weigh bar is produced on a photographic 
plate by loading the bar with known loads, and then by 
hand tilting the mirror D—Fig. 2—so that the spot of 
light is made to describe a@ line of constant load along the 
plate. The scale on the plate is made by drawing a con- 
stant load line for a series of loads, beginning with no load 
and ending with maximum load for the bar. Known 
loads can be conveniently applied to a weigh bar by 
means of a Buckton vertical testing machine. The weigh 
bar is placed between the shackles of the machine—of 
course, without any specimen—and then the beam is care- 
fully balanced at the series of loads selected, and in each 
position a load line is drawn optically by turning the axis 
D. Fig. 4 shows a load scale obtained in this way. 


THE Loap Extension DIAGRAM AND INFERENCES 
‘THEREFROM. 


The load extension diagram, which is found recorded on 
the plate after it has been developed, is a curve starting 
from the intersection of a vertical load and a horizontal 
extension axis. The altitude of any point in the curve 
above the extension axis represents the load on the speci- 
men which produces the increase of gauge point length 
shown by the perpendicular distance of the point from the 
load axis. 

The load extension diagram of a copper bar is shown in 
Fig. 5. A length of about 12in. was cut from a copper rod, 
and the ends were screwed to lin. Whitworth thread. The 
centre was turned to a diameter of 0.73in. along 7in. of 
itslength. The gauge points were placed 3in. apart on the 
turned portion. The specimen was then coupled to the 
weigh bar and the instrument and specimen were placed 
between the shackles of a Buckton testing machine. The 
extensometer was then placed on the specimen bar and the 
instrument was set up in the machine. A preliminary pull 
of about } ton was applied to get everything in line, 
and thereafter the load was taken off the straining cylinder, 
so that the instrument and specimen hung freely under no 
load. The adjusting screws X and G—Fig. 2—were used 
to bring the spot of light to a convenient starting point on 
the focussing screen, and then the screen was replaced by 
the dark slide. The plate was calibrated for no load and 
no extension before the diagram was taken. 

The diagram of copper—Fig. 5—shows the lines 
appearing on the plate after development. There are 
here represented the axes of “no load” and “no 
extension ’’ meeting in the origin; lines showing ex- 
tensions of }in., lin., and Il}in., and the load exten- 
sion curve itself. The load scale of the weigh bar 
has now to be applied to this diagram in order to read off 
the loads at assigned points. The load scale is given in 
Fig. 4. In practice the glass negative showing the load 
scale is placed over the glass negative of the diagram, so 
that the ‘‘no load” axes of the two plates coincide. 
The loads can then be read off. ‘To facilitate this the 
plates are usually placed in a frame and are illuminated 
from below. Using the load scale in Fig. 4 it will be found 
that A P—Fig. 5—the altitude of the point P above the 
horizontal axis represents a load of 3.9 tons, and that the 
perpendicular distance of P from the vertical axis is }in. 
The inference is that a load of 3.9 tons on a copper bar 
0.73in. diameter will stretch a length of 3im. to 3}in. 

At the instant of fracture the spot of light darts back to 
the “ no load ”’ line so quickly that it does not make enough 
impression on the plate to leave a record of its path, so that 
Q, the last visible point on the diagram, represents the 
load and the extension at the instant of fracture. In Fig. 5 
the altitude of Q represents a load of 4.7 tons. The per- 
pendicular distance of Q from the vertical axis through 
the origin is 1.82in., so that we infer that the total exten- 
sion on 3in. is 1.76in. The broken pieces of the specimen 
can be held together, whilst the extension of the gauge 
length is measured off directly, and this measurement 
should agree with the measurement from the plate within 
a hundredth of an inch or so. Agreement shows that the 
last visible point of the diagram is the true position of the 
spot at the instant of fracture. 

The point R, where a tangenet parallel to the horizontal 
axis touches the curve shows the position of the spot of 
light corresponding to the maximum load carried by the 
specimen. The altitude of R—Fig. 5—represents 5.82 
tons, and the perpendicular distance of R from the vertical 
axis is 1.3in., so that a load of 5.82 tons is the maximum 
load which a copper bar 0.73in. in diameter originally can 
carry. This load stretches 3in. of the bar by 1.3in. 
Local contraction begins at this load, and the stretching 
to fracture is done at a continually decreasing load, as 
shown by the fall of the curve from R to Q. 

To make these results practically useful for comparison, 
the load must be reduced to stresses, so that the area of the 
bar must be reckoned with. This area has been changing 
from the moment the loading began. The change is small 
up to the maximum load R, but afterwards rapidly de- 
creases locally to the point of fracture. The usual practice 








is to convert the maximum load into load per square inch, 


reckoned on the original area of the bar, thus neglecting to 
take into account the small reduction of area correspond- 
ing to the maximum load. The original area of the 
unloaded bar in this experiment was 0.418 square inches, 
so that the maximum stress reduces to 13.9 tons per 
square inch. The actual area at fracture was 0.132 
square inches, so that the stress at fracture reduced on this 
area was 35.6 tons per square inch. 

Collecting together the results we can now record the 
following data for the copper bar in question :—Extension 
on 3in., 1.84in., equal to 61 per cent. on 3in.; reduction of 
area from 0.4185 to 0.132 = 0.286 = 68.5 per cent.; 
maximum stress, 13.9 tons per square inch; stress at 
fracture, 35.6 tons per square inch. The point where the 
curve joins the almost vertical quasi-elastic line corres- 
ponds to a stress of 2.39 tons per square inch. This point 
marks a transition from a quasi-elastic to a plastic con- 
dition of the material. This specimen was, before testing, 
heated to cherry red, and cooled quickly in water at 16 deg. 
Cent. 

(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


OIL ENGINE NOMENCLATURE. 


Sir,—Your issue of the 2nd February last is to hand this 
mail, and 1 am obliged by the open way you have received and 
published my letter of the 18th December, 1916, on the above 
subject. In order to make that letter better understood I would 
point out that 1 invented two distinct methods of pure air com- 
pression with automatic ignition in crude oil engines, viz., 
Patent No. 7146, 8th May, 1890, timed oil injection into com- 
pressed pure air with automatic ignition; and Patent 
No. 15,994, 8th October, 1890, pure air compression on to oil 
vapour, with automatic ignition. Professor Robinson’s 
remarks apply to Patent No. 7146, 8th May, 1890, and Dr. 
Clerk's remarks apply to Patent No. 15,994, 8th October, 1890. 
1 hope this explanation is now quite clear. 

‘*“ Random Reflections ” : The Hornsby-Diesel you refer to is 
one type of engine made under my patents by my late licensees 
in America, the De La Vergne Refrigerating Company, New 
York, which firm also made the Hornsby-Akroyd type of oil 
engine. In my United States of America patents are No. 376,142, 
4th November, 1890; No. 439,702, 29th December, 1890: 
Hornsby-Diesel—Engines made by the De La Vergne Refrigerat- 
ing Company, of New York. 

r. Clerk, in Clerk and Burls ‘“‘ Text Book of Gas and Oil 
Engines,” page 753, says, *‘ These engines are built in sizes from 
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85 to 175 brake horse-power, with single cylinders, and in two- 
cylinder form from 170 to 350 brake horse-power.”’ “It will 
be noted they are Diesel in all respects, excepting the mode of 
ignition is that of the Hornsby-Akroyd, &c. &c.” And the 
following paragraph states, ‘‘ Among English firms who are now 
also building so-called ‘ Semi-Diesels’ may be mentioned 
Blackstone Company, the National Engine Company, Petters 
Limited, and Ruston, Proctor and Co., Limited. Messrs. 
Ruston’s design is of special interest, inasmuch as the air blast is 
dispensed with altogether.” 

I will now quote from my patent, Specification No. 7146, 8th 
May, 1899. dne cycle of the engine or motor may be as follows : 
—‘* The induction stroke, which is the first outward stroke, 
instead of drawing into the cylinder a mixture of hydro-carbon 
vapour and ait, simply draws in atmospheric air ; the compres- 
sion or first return stroke compressing this air into the intensely 
heated vaporiser. and at the desired part of this compression 
stroke the supply of liquid hydro-carbon is foreed in a spray 
form into the heated vaporiser, which almost instantly changes 
into a gas, it combines with the heated air ; automatic ignition 
takes place and propels the piston which forms the working or 
second outward stroke. The return stroke of the piston clears 


‘the products of combustion from the cylinder, and so on.” 


And the description in the complete specification states :— 
““The operation of the engine is as follows: that is to say, 
assuming the parts to be in the position shown in Fig. 1, and a 
suitable lamp to have been placed beneath the vaporiser so as 
to heat it to the desired degree. If now the fly-wheel be turned 
in the direction of the arrow, the outward stroke of the piston 
will draw in a charge of air through the valve A, which charge, 
on the return of the said piston, will be compressed. In the 
meantime the pump will have been drawing from the oil tank 
a charge of oil, and at or about the time that the piston com- 
mences to make its second outward stroke the oil will be sprayed 
into the vaporiser, and with the compressed air therein form an 
explosive mixture, which, owing to the heat of the vaporiser, is 
ignited, thereby driving the piston forward ; on the return stroke 





of the piston the exhaust valve is opened, and the exhaustion 
of the products of combustion from the eylinder takes place, and 
so on as hereinbefore described.” 

Patent No. 15,994, 8th October, 1890. The beginning of this 
patent specification reads :—‘‘In the specification filed with 
letters patent, dated May 8th, 1890, No. 7146, we have described 
means for preventing the pre-ignition of an explosive charge of 
combustible vapour or gas and air. When a permanent igniter 

such as a continuous electric spark or a highly heated igniting 
chamber—is in communication with the interior of the cylinder, 
by first of all compressing the necessary quantity of air for the 
charge, and then introducing into this quantity of compressed 
air the necessary supply of combustible vapour or gas to produce 
the explosive mixture. The chief object of the present invention 
is to provide a means whereby the necessary quantities of com- 
bustible vapour or gas and air may be drawn in during the suction 
stroke of the piston, notwithstanding that a permanent igniter 
is employed without liability of pre-ignition.”” This is the 
patent under which the world-wide renowned Hornsby-Akroyd 
oil engines were made. 

I supplied three of my ‘‘ Akroyd ” engines to Messrs. Hornsby 
and Sons for experimental purposes in 1890-1891. Two of these 
engines were fitted with the adjustable cam for timing the oil 
injection, and I may tell you that this timed oil injection 
‘* Akroyd” engine was at the first greatly fancied, as doubts 
were entertained by Messrs. Hornsby’s engineer, Mr. Edwards, ax 
to the reliability of the non-timed contro] of automatic ignition 
in large engines made under the Patent No. 15,994. And it was 
my latent No. 3909, 29th February, 1892, ‘“‘ water jacketed 
vaporiser, ’’ that enabled larger engines to be made. 

We are asked to play the game, but my “‘ Akroyd ” engine, 
Patent No. 7146, 8th May, 1890, never had a fair innings during 
the life of the patent ; perhaps it was like many other inventions, 
years before its day. However, I made and sold a few “‘ Akroyd ”’ 
engines with the timed oil injection cam, which engines could 
possibly be traced to this day. 

If this information I have submitted is insufficient to establish 
my claim as pioneer to the so-called semi-Diesel type of crude 
oil engine, I am prepared to journey to London and build an 
engine in accordance with the specification and drawings of 
Letters Patent No. 7146, 8th May, 1890, and adjust and run such 
engines before a committee of engineers under all loads, and to 
produce indicator diagrams, similar to Figs. 1, 2, 3 on the sheet 
of drawings herewith. 

1 send you official printed specification, with drawing of my 
patents, Nos. 7146, 15,994, 3909, referred tc in this letter. 

Herpert Akroyp Stuart, M.I. Mech. E. 

Claremont, Western Australia, March 28th. 


“THE DANGERS OF THE GERMAN PATENT SYSTEM.” 


Sir,—Under the above heading an illuminating article 
appeared in THe ENGiInrer of April 6th, but I think the dangers 
are understated, more especially as they affect British interests 
and the British patent system. How, in the name of patriotism 
and common sense, the British Government could have framed 
new rules for the benefit of, and made new agreements with, the 
Hun barbarians, in order to increase the dangers of the German 
patent system since the war began, and entirely against British 
inventors, is more than any ordinary individual can understand. 

It has been stated over and over again by those who know that 
the Teutons are neither a clever nor an inventive people, unless 
it be in the art of thieving, i.e., in so-called “‘ improving ” on, or 
copying, the inventions of more civilised countries ; and as the 
article in question truly puts the matter, ‘ the German by his 
patent system has indeed during many years formed a powerful 
means of commercial and industrial espionage for Germans ”’ ; as, ° 
unquestionably, the system was designedly Sound for and meant 
to do. 

Speaking from one’s own experience, a German thinks that 
everything good comes from Germany, and that an invention 
from any other country is not an invention at all ; and, unfortu- 
nately, he has been encouraged in that belief, not only by the 
action of the British authorities, but by the procedure of other 
outside nationalities in—as has been so well put in Tok EnarneeR 

—the ‘‘ belauding of the German patent system to such an 
extent that the Germans have so far succeeded in centralising 
in the archives of their Patent-office almost all the work of inven- 
tive genius in the Old and New World.” 

Presumably ‘‘ foreign’? inventions are not philosophical 
enough for ‘‘ Kultured ‘*’ Germans, and if Germans are able—as 
they are—to obtain patents for inventions conceived by British 
subjects who are unable to obtain patents, then it is probably 
due to this Teutonic self-conceit of which dishonesty or stupidity 
are only minor traits; and of which habit it is to be feared 
nothing will cure the Germans but the shooting of them off the 
face of the earth, as the Allies are now righteously trying to do. 
Surely atter the present world’s war, with all its German horrors, 
no civilised or humane being, outside the Central Powers—in 
strict accordance with the Paris Resolutions—desires to have 
any further dealings, business or otherwise, with any of the Hun 
race ; hence, why should Germany and all its works not be 
religiously barred from at least this country for a generation or 
two, when there need be no more trouble from such German 
patent system dangers as those portrayed in the said article. 

Where the writer of the article has shown very considerable 

wisdom is in pointing out that Germans themselves have set 
afloat the theory that there is some magic in a German patent ; 
and the people generally have been led to believe that if an 
invention is not patented in Germany it can’t be worth a rap ; 
while, if it is patented in Germany, it must be a marvel. 
* There are quite enough imperfections in our British patent 
system to keep us all humble ; those, however, are our own 
business ; but it is also our business—now that we have the 
chance—to see that we get rid, once and for all, of the dangers 
of the German patent system so much affecting our British 
patent policy, by precluding the granting of any more British 
patents to any enemy alien of Teutonic nationality, and by the 
forfeiture of all existing British patents owned by unnaturalised 
Germans or Austrians, whether living in British territory or 
out of it. 

As the author, during the past fifty years more or less, of many 
patents at home and abroad, and as one who claims to have done 
his level best—and with some success—to bring about reforms 
in our British patent laws, the present writer feels that he knows 
what he is talking about when he states that, so far at least as the 
engineering profession goes, our future progressive procedure 
and success in the world’s busi will depend in no small 
measure on (a) our bringing about vital reforms in our patent 
system, (b) freeing it from something like the dangers pertaining 
to the German system, and (c) getting it more into line with the 
system in vogue on the other side of the Atlantic. 

If it were advisable—which it is not during the present crucial 
war time—one could give instance after instance in which appli - 
cations by British inventors for protection in Germany have— 
after the necessary full disclosure which is compulsorily required 
on application in Germany—been refused by the German authori- 
ties, then only having been slightly ‘‘ improved,” or, in other 
words, stolen by the German from tne British inventor, applica- 
tion has been by these German patent pirates made to the 
British patent authorities, and patents have actually been 
accepted in favour of these same Germans, although protection 
for the said inventions had been already granted by the British 
Patent-office to the actual British inventor in this country. 
Could fatuous folly go further ? All because of the new rules 
made between the British and German Governments in the end 
of 1914, after the war had begun. much to the detriment of 
bond fide British invention. While, therefore, such imitation 
acceptances when actually granted and sealed after the war is 
over, presumably remain legally invalid, if tested in a court of 
law, still a deal of harm must be done meanwhile by the publica- 
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tion of the accepted printed specifications, it being provided that, 
however gross the apparent infringement, by the new rules, no 
revocation proceedings can be instituted by the original British 
patentees and inventors until after the end of the war. 

The Prime Minister, in } is great speech at the Guildhall the other 
day, vividly brought home to his hearers the submarine menace 
of Germany when he spoke of the ‘“‘ Swarm of pirates moving 
unseen in the trackless sea,” ‘‘ infesting our home waters and 
our ocean routes, seeking to prey on our merchant shipping like 
sharks on small fishes.’’ We all know that there are land sharks 
as well as sea sharks, and the Germans—quite in keeping with 
their piratical, secret, and cowardly methods on the sea and under 
the sea—have for years been carrying on the same dishonest and 
unscrupulous proceedings on land against all our business 
interests, and especially against our progress in invention, if 
these should in any kind of way conflict with German business 
interests. 

In the concluding paragraph, therefore, of the article in question, 
the writer is perfoc‘ly right in throwing the blame on the citizens 
of Allied and neutral nations, “‘ if their eyes have not yet been 
fully opened to the danger underlying the German patent 
system, if they should continue to assist in any kind of way in 
the development of the industrial manufactures of Germany by 
placing the results of their inventive genius at the disposal of a 
department whose object is declared to be the communication 


ensure that the sum total of all the engineering talent in the 
country is efticiently utilised. 
A MEMBER OF THE INSTITUTIONS OF CIVIL AND 
oF MECHANICAL ENGINEERS, 
May 7th. 


APPARATUS FOR ADJUSTING TENSION OF AERO- 
PLANE WIRE. 

Srr,—For some months past I have adopted with success a 
new method for adjusting aeroplanes. As the results obtained 
are really interesting, I am allowing myself the pleasure of 
communicating them to you, hoping that you may find room 
for them, if possible, in THe ENGINEER. 

My method makes use of the phenomena of vibratory resonance 
for measuring the tension of shrouds—wires or cables. The 
principle is analogous to that experimented with by Captain 
Largerie in his musical tensometer, and by the Duke de Guiche 
in his experiments—see Technique Aer tique, 1911 and 1914. 

The apparatus whicn I employ, and which can be con- 
structed with no difficulty, is simply a frequency meter, con- 
sisting of a series of small steel strips of different sizes, and 
fixed at one end. Each strip has its own well-defined period of 
vibration. When this frequency meter is placed in slight 
contact with a shroud in which vibration has been set up, the 
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and the work is subsequently handed in by the scholars, after 
they have executed the work at home. 

Mr. Halsey has taken advantage of this fact to minimise tho 
serious loss of time caused by the learning of tables, although 
they and ‘‘ practice ” overshadow all else during school life. 

Epwarp C. Barron. 

London, S.W. 1., May Ist. 


Srr,—May I point out the error made by “‘ Senex ”’ in assuming 
that metric advocates are few in number. Most people are too 
intent on their private affairs to divert much energy to public 
matters, such as improved methods of measurement, but when- 
ever the question is discussed publicly few are found to oppose 
the compulsory adoption of the metric system. This is proved 
by the resolutions to that effect passed recently by the Asso- 
ciation of Chambers of Commerce, and nearly 400 local authori 
ties. In January some 25,000 questionnaires were issued to the 
leading business houses, and resulted in an overwhelming 
majority—over 90 per cent.—of replies favourable to the imme- 
diate introduction of the system., A plebiscite amongst the 
Association of British Engineers gave-a similar result. 


May Ist. JUVENIS, 


STANDARDISATION. 


to interested parties, on the filing of the applications, of all dis- 
coveries capable of furthering the prosperity of the German 
Empire.” 


strip which has a period similar to that of the wire will soon | Sim,—After the James Forrest lecture, at the Institution of 
exhibit a very marked vibratory motion. | Civil Engineers, on the 2nd inst., on the subject of standardisa- 





Certain it is that the Germans do not obtain really valid 
British patents in law for trifling modifications of inventions 
already patented in Great Britain, and it is not quite under- 
standable why the British Patent-office refuses to proceed with 
oppositions by British subjects to British applications of enemy 
subjects. There would be some justification for its refusal to 
proceed if the Patent-office ultimately meant to refuse to grant 
or seal the patents, because there would be no use in the Patent- 
office wasting money over applications that were never to mature 
into real or valid patents. The practice of the Patent-office in 
this respect might be justified by argument, but then it is incon- 
sistent with the circumstances that the British Patent-office 
— be wasting public money in examining such applications 
at 5 

Of course, it must never be forgotten that if there is any useful 
information in patent specifications received from Germany the 
public can get the information by consulting the published 
specifications. If, however, as.is probably the case, it costs— 
under the 1907 Act—the British Patent-office more to examine 
an application than the fees paid, then it might be considered 
that the examination of applications received from Germany 
was another instance of public extravagance entirely unwarranted 
by results, and especially during the time of war. 

It is, of course, notorious that the British Patent-office has a 
large surplus revenue, but, according to general understanding 
of those in the know, the said surplus is due almost entirely to 
the heavy taxes payable, and that the so-called examination of 
applications is conducted at a loss ; or, rather, the examination 
costs more than the stamps on the application forms and speci- 
fications. Why, therefore, should public money be wasted by the 
British Patent-office on examination of specifications from Hun 
lands at all ? 

Tn this connection, and quite apropos, let it be noted that that 
gifted statesman, the Right Hon. D. Lloyd George, the accredited 
author of the rather unfortunate British Patent Act of 1907, 
eloquently perorated some little time ago before his fellow- 
countrymen in Wales as follows :—‘* When the smoke of this 
great conflict has been dissolved in the atmosphere we breathe, 
there will re-appear a new Britain. It will be the Old Country 
still, but it will be a new country. Its commerce will be new. 
Its trade will be new. Its industries will be new. There will be 
@ new condition of life and of toil for Capital and Labour alike, 
and there will be new relations between both of them and forever. 
But there will be new ideas. There will be a new outlook. 
There will be a new character in the land.” 

All of which, when duly accomplished, as. thank God, let us 
hope will soon be the case, will solve most of the difficulties under 
which we in this old land labour, and ought particularly to 
enable the country to get rid of, for all our time at least, any kind 
of danger arising from the application of any form of the German 
patent system, or any other equally noxious growth inside our 
own—let us hope by that time—reformed British Empire patent 
organisation. 

James Kerru, M.I. Mech. E., &c. 

London, May 3rd. 


ENGINEERS AND THE SUBMARINE PROBLEM. 


Sm,—Your Random Reflection on Submarines and Secrecy 
in the current issue of THE ENGINEER will appeal to many 
of us who feel that the brains of the profession have not yet 
been efficiently mobilised to deal with this and other problems ; 
“but just let me make two points clear: First, I am not an 
inventor and have no infallible cure to propose to deal with the 
submarine menace, nor do I believe that any one device by 
itself can be a full and sufficient remedy ; and secondly, I am 
a whole-hearted supporter of the Admiralty policy of secrecy 
to the extent that all information regarding our plans and the 
capture or sinking of enemy submarines should be withheld 
from publication. I fail to see what possible useful end can 
be served by making these facts puBlic. Some of the dailies 
say that the public still wants convincing as regards the reality 
of the food shortage. The obvious reply is that they have 
Mr. Lloyd George and Lord Davenport ; let them hear them, 
and if they believe not Moses and the Prophets—The Prime 
Minister, the Food Controller, and the First Lord of the 
Admiralty—neither will they be persuaded .. . 

But, Sir, while I believe that no case can be made out for a 
general diffusion of information regarding the submarine problem, 
Iam cordially with you that it is time the engineers of the country 
were told what are the conditions of the problem to be solved. 
It is not the slightest use for any outside a limited circle 
to make suggestions, because they do not understand the 
nature of the problem ; because they do not know what has already 
been done ; because, in short, they lack the necessary data, and 
it is only wasted labour to try to solve a problem when such 
data are missing. No one doubts that the able and intelligent 
officers who have the matter in hand at the Admiralty have done 
everything in their power, but they are relatively a few, and must 
be terribly overworked. Under these conditions it might easily 
be the case that men with more leisure, if put into possession 
of the facts, would make valuable suggestions. One cannot, of 
course, prophesy that such would be the case, but is it not worth 
the trial? It could be done without departing from the 
Admiralty policy of secrecy. Let a statement be prepared 
by an officer with submarine experience, stating what is the 
present problem, what devices have been tried, which of them 
have proved efficient, which have been abandoned, and which 
of them are still under trial. Let this be given in lecture form, 
with diagrams under the auspices of one of our leading engineering 
societies, the Council of which would make themselves responsible 
for the secrecy of the proceedings by issuing personal invitations 
to the lecture and extracting a promise in writing from each 
of the members attending that nothing would be divulged by 
them. Such a secret session would be of far more value to 
the country than any secret session of the House of Commons 
on the subject, most of the members of which will be as wise 
after they have heard the First Lord’s explanation as they 
were. before, and will not be in any better position to give any 
practical aid to the solution of the problem. 

We shall, of course, be making a precedent, but why not ? 
This, as has been said so often, is an engineers’ war, and 
every measure which can be safely taken should be tried to 





It is known that for a given wire having a tension T, the 
frequency of the fundamental vibration depends on the tension 


following the formula— 
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t = period of oscillation. 

n = frequency. 

i = length of vibrating wire. 

p = weight of the wire per unit of length. 
g = acceleration of gravity. 


2 2 
Generally the relation is T = te ale kn’. 

The frequency meter gives directly the value n. As & is a 
constant for each wire given, it is clear that the frequency meter 
can, in fact, be used for measuring tensions. 

I have proved that for adjusting the wires of all modern 
biplanes a series of 20 blades, comprising the frequencies of 20 to 
40 vibrations per second, is sufficient. After several experi- 
ments, I have been able to define the approximation of the 
measure with this method. The error does not in general 
exceed 5 per cent., and is due to the presence of the turnbuckles. 
This method is therefore superior to all the empirical methods 
adopted in workshops for aeronautical construction. 

I will add, further, that the employment of the frequency 
meter in statical experiments with several new types of aeroplane 
has enabled me to follow from the beginning, and with great 
rapidity, the distribution of tension in all the shrouds, and to 
note every phenomenon which had not been foreseen by calcu- 
lation. 

I have always found it possible to differentiate all the organs 
—cables, wires, or ties—the proper oscillatory period of which 
under a normal tension is equal to or a multiple of that of the 
motor, and which might as a consequence vibrate during the 
flight and produce dangerous consequences. 

The enclosed drawing shows, to approximately half size, the 
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frequency meter which I have adopted for adjusting the wires 
of the bodies—cells. Each blade is calculated to oscillate in 
resonance with a certain wire or shroud. 
(Signed) Canto Mavuritio Lericr, 
Electrical and Aeronautical Engineer 
(formerly Engineer of the Technical Administra- 
tion of Italian Military Aviation), 
7, Via Napione, Turin, April 24th. 


THE METRIC SYSTEM. 


Srr,—In reply to Mr. Halsey’s letter, kindly allow me to state 
that under the Metric Bill of 1907 the engineers, textile, and all 
other trades, were just as safe from interference as under the 
present Bill, but Mr. Halsey’s friends on this side succeeded in 
persuading the public to the contrary. Mr. R. 8. Brough went 
so far as to scare the housewife by a picture of “ gaspipes being 
torn from our walls,” because of their being of ‘‘ inch ” dimen- 
sions. The present Bill prevents these ogre stories by specific- 
ally saying that such destruction shall not take place. 


As to the condition of the textile trades in metric Europe, Mr.. 


Dale has only proved that the country—England—which 
supplies the textile machinery and literature, can impose its 
measures upon the purchaser. Mr. Halsey’s remarks on the 
educational side of the question are very interesting, especially 
when studied in conjunction with his article in the American 
Machinist of February 10th, 1917. There he adds up all the 
minutes devoted to arithmetic during a New York boy’s school 
life, and the result is 6.63 months, as against 58.37 months 
devoted to other subjects. In making such use of statistics, he 
ignores an essential fact of the school hours being chiefly taken 
up with those subjects which can only be learnt in class, such as 
geography, writing, drawing, physical drill, singing. Other 
subjects, such as recitation, involve a little home-work, but figure 
largely in school ‘‘ minutes,” whereas, for arithmetic, the school 
is merely a place where the tasks are imposed by the teacher, 
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tion, Mr. Hodge addressed the meeting, and informed them 
that he was not an engineer—-which is the truth—that he often 
cursed engineers owing to having to change rolls so often on 
account of the absence of standardisation, which is probably 
nothing but the truth ; but he did not say how often he had to 
take out rolls in order to be able to maintain correct weight and 
section, so that the rolls might be redressed, which is nut the 
whole truth ; his addition of this information might be of interest. 
An ENGINEER WHO BELIEVES IN STANDARDISATION AS 
WELL As IN THE WHOLE TRUTH. 


May 8th. 


A THERMODYNAMIC PROBLEM. 

Srr,—I am exceedingly obliged to Messrs. G. W. L. H. and 
Wm. J. Walker for the trouble they have taken in solving the 
problem. The results are of considerable value to me. I have 
to thank you also for so kindly publishing my a | 

. D. Parr. 


Purfleet, May Ist. 








PACKING BLECTRIC LOCOMOTIVES FOR 
EXPORT. 


TuReEE big electric locomotives, ordered from the General 
Electric Company, of Schenectady, New York, for export 
to the iron mines of South America, were recently pre- 
pared for their voyage of more than 6000 miles in an 
unusual manner. Each locomotive was taken apart after 
completion, and made up into packages of various sizes 
and shapes, which would allow handling at the loading 
and unloading wharf by the ship and dock cranes. These 
cranes are seldom made for handling loads of more than 
40 tons at the average shipping port. Since each of the 
electric locomotives in question weighed 120 tons, and was 
practically a duplicate of a half unit of the electric locomo- 
tives which haul the trains of the Chicago, Milwaukee and 
St Paul Railway through the Rocky Mountains, it was 
impossible to Joad them on shipboard fully assembled. 
The engineers in charge of the shipping arrangements 
therefore decided to take the locomotives apart, classify 
the different parts according to size and weight, and box 
them into shipping cases of a size easily handled by the 
ship and dock cranes. Notwithstanding the fact that one 
locomotive was made up into 62 separate packages, and 
oceupied eight freight cars when ready for shipment, 
some of the parcels were large and heavy, the largest one 
being more than 45ft. long and weighing approximately 
23 tons. 

The locomotives were first made and erected in the Erie 
Works of the General Electric Company as if they were to 
be shipped out on their own wheels. Then they were put 
on test lines, and given thorough trials under actual 
operating conditions under a load of 2400 volts direct 
current. The system of regenerative braking received a 
thorough test with the aid of other electric locomotives 
in process of construction. After the tests were over, and the 
complete testing statistics noted, the locomotive was taken 
apart. The various parts were all marked or ticketed in 
systematic order, so that the locomotive could be re- 
assembled when it was delivered in South America exactly 
as it stood after the test. In the taking apart process the 
trolleys were first unbolted, the hatch covers removed, 
and the interior electrical equipment and delicate elec- 
trical instruments removed, the heavier parts, such as the 
motor generator set, being lifted out through the roof. 

While these parts were being packed preparatory to 
shipment, the roof, weighing five tons, was removed in one 
piece, this being made possible by the use of bolts and nuts 
for holding the roof and sides together instead of the usual 
rivet construction. The roof and platform were then 
packed and boxed together, and they made the largest and 
heaviest single package in the entire shipment. The 
platform proper was the heaviest part of the shipment, 
weighing about 16} tons. The motors were then unbolted 
from the trucks, the brake rigging and accessory apparatus 
dissembled, the trucks separated, and the axles removed. 
When completely prepared for rail shipment, each 120-ton 
locomotive occupied eight cars, including three box cars 
for the smaller packages, and five flat cars for the heavier 
packages and unboxed parts. On reaching the Harlem 
River, these cars were unloaded on to one of the harbour 
lighters, and transferred to a Brooklyn pier for shipment 
on South American freighters. ; 

On arrival at Cruz Grande, Chili, the locomotives will 
operate on one of the most unusual ore carrying railways 
in the world. Although the mines are only four miles 
inland, the railroad winds in and out to a total distance of 
fifteen miles, this roundabout route being necessary 1n 
order to limit the gradients to 3 per cent. The total 
ascent the trains must make in order to reach the mines i 
2200ft. above sea level, and the intention is to haul from 12 
to 20 fifty-ton ore cars with one electric locomotive. The 
ore will be shipped from Cruz Grande to the United States, 
where it will be made into steel. It may be added that 
the four motors of each locomotive are designed. to develop 
a combined horse-power of 960, and the tractive effort is 
given as being 21 tons. 
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RAILWAY MATTERS. 





' Two motor ambulances have been presented to the 
Scottish Red Cross by the directors, officers, and servants 
of the Glasgow and South-Western Railway. 


WIrH one exception—the Royal, which belongs to the 
Midland Great Western Railway—the Government has 
not taken possession of any of the canals in Ireland. 


Tue Baltimore-and Ohio, the Pennsylvania and the 
Western Maryland have combined to provide a hospital 
train for the use, when needed, of Maryland soldiers. 
The train is being fitted up at the shops of the Western 
Maryland. 


In view of unforeseen difficulties which have arisen, 
owing to the continuance of the war, in the obtaining of 
plant, materials, &c., the contract for £10,000,000, entered 
into in 1914 between the New South Wales Government 
and Messrs. Norton, Griffiths and Company, in connection 
with new railways and other public works, has, we hear, 
been terminated by mutual agreement. 


THE Parliamentary Secretary to the Board of Trade 
stated recently that he was aware that difficulties had been 
experienced in connection with the supply of wagons in 
certain districts in Scotland, but recent returns from coal- 
owners did not show any general or serious loss of time at 
the pits due to this cause. The whole question of wagon 
supply at collieries was receiving the close attention of the 
Controller of Mines. 


CaBLE advices from America state that as a result of 
an appeal to President Wilson from Russia plans to lend 
a very large sum of money for the rehabilitation of the 
Russian railways have been developed. Some 500 railway 
officers are going shortly from the United States to organise 
and operate the railways with efficiency. Besides 
executive officers there will be train dispatchers, loco- 
motive superintendents, permanent-way men, yard 
masters, &c. 

On the Ist inst., the Financial Secretary to the War- 
office was asked whether any steps had been taken to point 
out to railway companies the advantages of using concrete 
in lieu of timber for railway sleepers in sidings, for signal 
and telegraph poles, gate and fence posts. Mr. Forster, 
in reply, said that the necessity for exercising economy in 
the use of imported soft woods had been impressed on the 
Railway Executive Committee, and the committee had 
recently pointed out to the companies the desirability of 
using concrete for wood wherever possible. 


ANSWERING a question as to the transport of sugar, coal 
and other necessaries of life to Manchester, Salford and 
district, Mr. Roberts said, on the 3rd inst., that he was 
aware that difficulties with regard to the transport of goods 
by railway arose from time to time in various parts of the 
country, and he was afraid that they could not be avoided 
under existing circumstances. Special efforts were, 
however, made to deal with foodstuffs and other necessaries 
as expeditiously as possible. The Canal Control Committee 
was taking such steps as were within its power, with a view 
to the extended use of the canals under its control in the 
Manchester district and elsewhere. 


In his reply to the comments on his Budget proposals, 
the Chancellor of the Exchequer said, on the 3rd inst., 
that reference had been made by Mr, Healy to the increase 
in railway fares, and he had questioned the legality of 
certain action of the Government in respect to railway 
charges, asserting that it should have been taken as part 
of the previous Budget arrangements and not under the 
Defence of the Realm Acts. The action in question was 
not taken, however, with the mere object of stopping 
traffic, but on grounds of military necessity. It was a war 
measure, which was properly dealt with under the Defence 
of the Realm Acts. ‘The fact that fares were not raised in 
the London area was not due to any fear of public opinion, 
but because of the undesirability of interfering with the 
movement of a vast centralised industrial population. 


THE Commission appointed by the Canadian Govern- 
ment, to advise as to the future of Canadian railways, has 
presented its report, but as, owing to Sir Robert Borden’s 
absence in England, the Dominion Parliament has not yet 
been opened, the recommendations of the Commission are 
not known. It is rumoured that Sir Henry Drayton and 


Mr. Aeworth have recommended some sort of nationalisa- | 


tion for the Grand Trunk and the Canadian Northern, but 
that Mr. A. H. Smith favours their independence, but 
with some kind of State aid administered through the 
Canadian Railway Commission. Nothing has been said 
as to what has been recommended for the Canadian Pacific, 
but it will be remembered that this company was different 
to its neighbours in that it needed no financial assistance 
when help had to be given to the others. Financial 
experts in the United States say that the Canadian Pacific 
has nothing to fear from the two other railways becoming 
State-owned or State-aided, so long as they are run on 
business lines. 


Durtne the week-end March 17th-19th there was 
considerable anxiety felt in the United States because the 
trainmen had intimated that unless the eight-hour law, 
judgment as to the constitutionality of which was awaited 
from the Supreme Court, was put into force at once they 
would strike. There were several meetings all day Sunday 
and late into Sunday night. Inthe meantime national 
matters, owing to the sinking of three American ships 
by German submarines, had reached a crisis, and at 
2.30 on Monday morning the railway companies sacrificed 
the principles, for which they had been. standing out, 
to their patriotism. At that hour they sent to President 
Wilson the following letter: ‘In the national crisis, 
precipated by the events of which we heard this afternoon, 
the National Conference Committee of Railroads joins 
with you in the conviction that neither at home nor 
abroad should there be fear or hope that the efficient 
operation of the railroads of the country will be hampered 
or impaired. Therefore you are authorised to assure 
the nation there will be no strike, and as a basis for such 
assurance we hereby authorise the Committee of the 
Council of the National Defence to grant to the employees 
who are about to strike whatever adjustment your 
Committee deems necessary to guarentee the uninterrupted 
and efficient operation of the railroads as an.indispensable 
arm of national defence.” 











NOTES AND MEMORANDA. 





Durine 1916 the price of platinum in Russia reached 
the record figure of 83,000 roubles per pood, which is 
equal to about £14 per oz. avoirdupois. 


Eacu year in the United States over 2,000,000 tons of 
basic slag is obtained from basic open-hearth steel furnaces. 
Not less than 111,000 tons of oxide of manganese, or 
85,000 tons of manganese, is contained in this slag. 
- least 80 to 90 per cent. of it is wasted, says the Iron 

ge. 

FRENCH chemists have given very close study to the 
Serpek method of manufacture of nitric acid from the air. 
In this process bauxite is used. If this process can be 
worked out on a satisfactory basis, it will connect the 
nitrate industry with the very important aluminium 
industry. 


TuE lion’s share of the money to carry on the war 
by the United States will probably be obtained by taxing 
excess profits. According to the Iron Age there is some talk 
of fixing this at a minimum of 15 or 20 per cent. on small 
concerns and graduating it to maximum of 50 per cent. 
of the profits of the larger companies. 


Execrric vehicles, although rapidly increasing in number 
in this country, are not a very familiar sight in our streets. 
In the United States it is otherwise. There are already 
over 35,000 electric vehicles in the States. In Greater 
New York there are over 2500 commercial electric cars, 
which is some 43 per cent. of the total number of vehicles 
used for commercial purposes. 


THE United States Steel Corporation’s output of steel 
products in the form in which sold was 15,460,792 tons 
last year, or within 10,000 tons of what would be produced 
in 309 working days at 50,000 tons per day, so that 50,000 
tons may be taken as the corporation’s average capacity 
for the year. The quantity is to be increased largely as 
new construction work now in progress is completed. 


Tue U.S. Bureau of Standards has been engaged in 
determining the viscosities of aqueous sugar solution 
over a wide range of temperature. In this connection, 
the Bureau states that the most probable value for the 
viscosity of water at 20 deg. Cent. is found to be 0.010050, 
and suggests that it would be advantageous if this value 
were used uniformly in calibrating instruments. According 
to the Scientific American, since this value is very nearly 
0.01, it is proposed that the one-hundredth part of the 
absolute unit of viscosity—the poise—be called the 
centipoise, and that viscosities be expressed in terms of 
this unit. 

SuHUNT-wouND direct-current electric motors are parti- 
cularly suitable for driving machinery in which the load 
varies, but which nevertheless require a constant speed. 
On the other hand, series-wound direct-current motors are 
not so suitable for belt drives, or where the load is apt to 
fallsuddenly. Differentially wound motors are compound- 
wound machines, with the series winding arranged to 
oppose the action of the shunt winding instead of assisting 
it, as in the normal compound-wound motor, thus giving 
a speed that is practically constant between no load and 
full load. With compound-wound direct current motors 
the speed at no load and full load differs from 15 to 30 per 
cent., according to the amount of series-winding employed 
The advantage of this type of motor is that a larger 
starting torque is obtained than with shunt-wound motors. 


THE editor of the Commercial Motor, writing on the 
subject of lightening the tare weight of motor omnibuses, 
says :—‘‘ Something clearly can be done to get weight down. 
For example, it is not in accordance with modern practice 
that a motorbus engine should run at the present low 
revolutions per minute of the L.G.O.C. average—say, 
only 700-750 revolutions per minute for 12 miles per hour 
on the road. Modern practice suggests at least 850 
revolutions per minute for that road speed. Smaller 
engines, of higher revolution per minute, with aluminium 
pistons and other improvements of recent acceptance, 
will allow a reduction in weight. A certain amount of 
weight can admittedly also be taken out of the transmission 
throughout, not excluding the back axle and its casing, 
but we attach most importance to the possibility of a 
reduction in the unsprung weight. The ratio of worm- 
wheel to worm might go up to 8 or 8} to 1.” 


In his paper on “‘ Pile Driving,”’ read before the Concrete 
Institute, Mr. Henry Adams, M. Inst. C.E., said one of the 
most interesting questions in connection with this subject 
was the proportion between the weight of ram and the fall 
to produce a given result. The ram usually weighs from 
5 to 30 cwt., and is allowed to fall, say, from 6ft. to 20ft. 
Upon a superficial consideration it would seem that a ram 
of 5 ewt. falling 20ft. would produce the same result as a ram 
of 20 ewt. falling 5ft., as they would both have 5 foot-tons 
energy, but the proportion of the total energy (W h) which 
is usefully expended in sinking the pile depends, inter alia, 
upon the ratio of the weight of ram to the weight of the 
pile. Some of the total energy is always wasted. A light 
ram with a long fall will not have the same effect as a 
heavy ram with a short fall. In practice it is found that, 
with too great a fall, the effect of the blow is to bruise and 
“broom” the head of the pile, or to shiver the timber 
instead of to force it downwards. 


In the past nitric acid carboys have been closed by a 
loose-fitting stopper surrounded by clay or plaster of Paris, 
all held in place by burlap or similar material. This, 
says the Chemical Trades Journal, has proved very un- 
satisfactory, and many cases of leakage, with consequent 
destruction of property and injury to persons, have 
resulted, and it is believed that the majority of the fires 
in nitric acid shipments have their basic cause in defective 
closure. Experiments to determine practicable methods 
for the improvement of these conditions have been made 
by prominent manufacturers of acids, and when recently 
the situation became especially acute on account of the 
large increase in acid shipments, the Bureau of Explosives, 
with full support of the Manufacturing Chemists’ Associa- 
tion, decided to require the use of a positive form of 
closure, consisting of a stopper with gasket held in place 
by some form of wire fastening. This is now being adopted 
voluntarily by the nitric acid interests, and will be recom- 
mended as a requirement of the regulations in the near 
future. 








MISCELLANEA. 





Ruas are now being made entirely from fine tissue 
paper and mixtures of paper and wool. The tissue paper 
is twisted into thread and woven into a compact heavy 
mat or fabric. 


Berore the war the greater proportion of the steel 
studs employed in non-skid covers by British tyre makers 
were imported from abroad, and at one time, just after 
hostilities commenced, there was a good deal of uncertainty 
as to whether or not the home producers of studs could 
meet the demand. Now, according to the Autocar, 
these studs are satisfactorily produced in this country. 


Tue Secretary of the Admiralty has announced that, at 
the request of the Board of Admiralty, Mr. Arthur Ritson, 
of Sunderland, a director and manager of the Nautilus 
Steam Shipping Company, and a member of the Executive 
Council of the Chamber of Shipping of thé United King- 
dom, has agreed to act, in an honorary capacity, as 
Advisor on Shipping matters to the Admiralty War Staff. 


THE results of experiments carried out on bacterised 
peat supplied by Professor Bottomley were submitted 
by Dr. Tocher to a meeting of the Governors of the College 
of Agriculture held at Aberdeen recently. Dr. Tocher 
stated that the results could be regarded as only of a 
preliminary character. The claims made on behalf of 
the substance had not been established. It was found 
that the yield from common peat plots was just as good 
as the yield from bacterised peat plots. 


Tue Victoria Government Gazette, dated 10th January, 
contains a notice to the effect that the councillors of the 
Shire of Orbost have been authorised to constitute a 
Waterworks Trust—the “‘ Orbost Waterworks Trust.”’ 
The principal works to be constructed or carried out by 
the trust will comprise a reservoir at Young’s €reek and 
diversion weir, channel, pipe main, service basin, and 
reticulation of the township of Orbost. A loan of £11,000 
has been granted to the trust for the purposes mentioned. 


THE principal steel manufacturers of America have 
agreed to furnish the Government with all the steel needed 
for purposes of national defence during the coming year at 
prices which represent a reduction of about £3,600,000 
from prevailing market prices. In actual figures the 
difference is probably greater, says the Army and Navy 
Journal. This is the second such saving made by the 
Government as a result of concerted action on the part of 
patriotic producers of metals. Recently the heads of 
copper companies agreed to supply that commodity at a 
price which meant the saving of £2,000,000 during this 
year alone. 

Tue British Vice-Consul at Caracas, Mr. T. I. Rees, 
reports that an agent in that city is desirous of obtaining 
the agency of a United Kingdom firm of manufacturers 
of well-boring machinery suitable for artesian and other 
wells. Mr. Rees adds that there is doubtless a good open- 
ing in Venezuela for an inexpensive and handy well-boring 
apparatus, as there are large tracts of country which 
suffer much from drought during many months of the year. 
United Kingdom manufacturers of well-boring machinery, 
desirous of appointing an agent in Caracas, may obtain the 
name and address of the inquirer on application to the 
Department of Commercial Intelligence, Basinghall-street, 
London, E.C. 2. In making application the reference 
number—154—should be quoted. “ 


By far the most interesting development of wireless 
telegraphy within recent years is that connected with the 
vacuum valve, says the Wireless World. Originally 
used solely as a rectifier of electrical oscillations and thus 
serving as a sensitive detector, Dr. Fleming’s valve 
has now been improved and perfected to such a degree that 
it can be made to serve in the triple capacity of rectifier, 
magnifier, and generator of continuous oscillations. By 
its aid signals which would otherwise be inaudible can now 
be amplified to almost any degree; by combining the 
amplifying and oscillating powers continuous waves 
can now be received immeasurably more efficiently than 
heretofore, and with suitably designed transmitting 
valves wireless telephony takes a step nearer to a com- 
mercial possibility. 

THE report of the Commission of eleven American 
business men, who have recently been studying the indus- 
trial conditions in France, has been published by the 
American Manufacturers’ Export Association. The 
general impression was formed that modern machine tools 
and labour-saving devices are not used in France to the 
same extent as in America in plants of corresponding 
importance. This does not necessarily imply a lack of 
progressive management, says the report. The manu- 
facturing conditions in many of the plants are very difficult. 
The demand which these factories supply is comparatively 
small, and it is therefore necessary to manufacture a wide 
range of product instead of concentrating upon a limited 
standard output. More effort also appears necessary to 
meet the varying views of customers as to their real or 
fancied needs. 

THE primary function of “ flood”’ lighting is to project 
illumination to a distance. There are two méthods of 
doing this in common use, according to Mr. L. Cc. Porter, 
in a paper read before the Illuminating Engincering 
Society of America : One by passing the light generated 
through a lens and thus concentrating the rays into a 
beam; the other by reflecting the light rays by use of 
a reflector of parabolic shape, which accomplishes the 
same result. With either equipment, if the light could all 
originate from a point source—a physical impossibility— 
situated at the focal point of a perfect lens or reflector, the 
resulting beam would be parallel and, neglecting atmos- 
pheric absorption, would reach to infinity. However, all 
light sources have physical dimensions, and hence the 
beam from such a source used with a projecting lens or 
reflector will have a certain amount of spread, depending 
on the size of the light source, the focal length of the 
projector, &c. Its intensity is assumed to vary inversely 
as the square of the distance from the projector. Flood 
light reflectors are parabolic in shape, but vary as to 
depth and focal length. With a given diameter a short 
focus parabola will utilise more of the total light flux 


| from a source than a long focus parabola. 
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The Excess Profits Tax. 


In round numbers there are now 5000 controlled 
firms in the country, of which a good proportion 
are definitely engaged in the production of munitions. 
To a varying extent all these firms have incurred 
expenditure upon special buildings and machinery 
in the national interests, and; according to the 
magnitude of their turnover, have been more or less 
confused as to the taxation demands made upon 
them for Inland Revenue, Finance Acts, and Muni- 
tions Levy_purposes. For that reason the reports 
of some of the larger concerns have not been placed 
in shareholders’ hands for a year or more after 
the usual date of issue. In such circumstances no 
particular excitement about the new proposals i 
the Budget speech could be expected. They have 
caused scarcely a ripple of interest. Some people pro- 
fess to be awaiting the actual passing of the Budget, 
whilst in their hearts they know that, so far as excess 
profits taxation changes are concerned, at all events 
the Finance Bill is already as good as on the Statute 
Book, although the Chancellor has promised certain 
‘ modifications.” There appear, however, to be a 
few points upon which it is expected further light 
will be thrown in the course of further discussion 
of the Budget statement. In the meantime most 
of the large iron and steel and engineering companies, 
sick and tired of trying to ascertain exactly the 
extent of their taxation liabilities, seem to be con- 
cerning themselves remarkably little about the 
whole matter, on the ground that, whilst Mr. Bonar 
Law’s proposals may do something appreciable in 
the way of dispersing the mists which have for so 
long enshrouded controlled firms’ accounts, no 
measure could make the position much worse than it 
is from a book-keeping aspect. 

In spite of the fact that officials under the Inland 
Revenue, Finance Acts, and Munitions Levy authori- 
ties have been sitting side by side to ascertain the 
taxable value of ‘ controlled” profits, the problem 
seems still so far from solution that where companies 
have presented balance sheets to their shareholders 
some of the main items have been no more than 
guesses—intelligent estimates, doubtless, but. still 
guesswork. There were yet left for settlement the 
questions of standard profits under the Munitions 
Act or the Finance Acts, and depreciation rates in 
respect of pre-war properties and special war exten- 
sions. The “ administrative scandal,” as the chair- 
man of Cammell, Laird and Co. put it on a recent 
occasion, lay in making controlled firms accountable 
under two Acts—rendering them liable either for the 
excess profits tax under the Finance Acts or for the 
Munitions Levy, whichever was the higher. Mr. 
Hichens, at the time, expressed the hope that the 
first financial act of the new Government would 
be to return to saner and juster methods of taxation, 
and there were those who felt that the hope was 
expressed on the strength of special knowledge of 
what was likely to occur. However that may be, the 
Chancellor’s proposals certainly indicate a fulfilment. 
of the hope. The methods of taxation under the 
present Bill are saner; whether they are juster in 
the eyes of the controlled firms, appears to depend 
largely upon circumstances. That is the general 
feeling. For instance, hitherto a controlled firm 


whose “ standard ’’ profit was £100,000, and whose 
revealed profit increased by 50 per cent., 


retained 





the standard amount, plus one-fifth of that sum, 
or £120,000 altogether, handing over as special 
excess profits tax £30,000. Under the provisions 
of the present Bill a firm with the same standard, 
and making the identical revealed increase, would 
only be entitled to retain the standard amount, plus 
one-fifth of the profits in excess of the standard, or 
£110,000 instead of £120,000. In case the firm’s 
profits were exactly double that of the standard, 
the new proposals would make no difference, the 
sum returnable being £120,000; but should the 
revealed profits be treble, Mr. Bonar Law’s Budget 
would confer an important advantage, the proportion 
of profits to which the firm would be entitled being 
£140,000, compared with only £120,000 under prior 
arrangements. Those who believe that the absence 
of any incentive to increase output has been taken 
advantage of in the past by controlled firms— 
personally we do not for a moment share that opinion 
—may now be comforted by the knowledge that that 
incentive has been restored. It was unwise ever to 
have withheld it so entirely as it was withheld under 
the Munitions Levy. To guillotine profits at the 
standard amount plus one-fifth might have been 
expedient for taxation collection purposes, but it 
was no more just than it was sane to subject every 
controlled firm’s accounts to a triple inquisition, 
with the unnecessary trouble and the stupendous 
waste of time, money, and temper involved. In 
the main, however, if not in every instance, this 
administrative error failed entirely to cause controlled 
firms to slacken their efforts. On the contrary, 
experience has proved that in spite of the fact that 
profits were pegged relentlessly down, and that the 
very day for which armament firms, at any rate, had 
worked and developed and expended enormous 
sums, yielded them but a small portion of the fruits 
they had had a right to anticipate, outputs rose to 
amazing levels. These great firms—these national 
assets, as they have been justly termed—have not 
complained at the heavy toll put. upon their profits, 
but they found it difficult to understand why busi- 
nesses of no particular national importance should 
have been permitted, even for a time, to retain 50 per 
cent. of their profits beyond the standard amount. 
Stage by stage that anomaly has been removed, and 
the general feeling of controlled firms is one of satis- 
faction. All firms now, so far as face taxation is 
concerned, are on an equality, and this, with the 
elimination of the Munitions Levy, is taken as 
tangible evidence of a return to saner and juster 
methods. 

There was never any deception about the Munitions 
Levy. It was imposed as a sop to trade unionists 
for their agreement to the dilution of labour and the 
—in theory—suspension of workshop rules. But 
the dilution of labour and the suspension of workshop 
rules had never been the quid pro quo to employers 
that some people seem to have imagined. To this 
day labour, as such, is making far more out of the war 
than anybody else can possibly make, and with no 
worry and no responsibility. So far as the output of 
munitions is concerned, we are beyond all fear of 
shortage. Large new buildings for the production 
of war material are still going up, but they figure in 
the tail-end of an elaborate programme drawn up, 
perhaps, a year or so back. They have been included 
in the estimate. With their completion and equip- 
ment it is probable that little further may be needed 
to supplement our resources. If it should be, we 
shall not be at a loss to know how to proceed. The 
Government can therefore afford to be generous in 
the matter of the rate of interest on new capital. 
But controlled firms do not take that concession to 
imply any curtailment of their special depreciation 
allowances to be settled out of profits before any 
question of profits available for excess taxation is 
entered upon. Hitherto the Government has been 
fairly generous in this direction, but only after each 
separate case has been fought out on its own merits. 
The Government has recognised, and controlled 
firms engaged on munitions have known, that 
fortunes spent on special buildings and machinery 
for war purposes can only be recovered by means 
of depreciation to the extent of 100 per cent. during 
the war. Machinery and tools in operation before 
the war, and purchased since, have been employed 
twenty-four hours per day instead of twelve hours, 
with the inevitable wear and tear, requiring high 
depreciation. It was an act of justice that uncon- 
trolled firms should be levelled up, for taxation pur- 
poses, to controlled firms, but in common fairness 
to the latter they should suffer no restrictions in 
the matter of the special considerations indicated, 
and that is one of the points which they would like 
to see made perfectly clear in course of the dis- 
cussion of the Budget. For the rest, they are trying 
to believe that the day is approaching when their 
balance sheets need not be compiled by guesswork, 
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when taxation demands will be simplified, clerical 


wastage avoided, and their financial facilities for 


development after the war increased. 


Refractory Materials. 


THE neglect in past years to ensure from sources 
under our own control an ample supply of the 
refractories required in many industries is a character- 
istic example of the old trade policy. In those 
dead days the attitude of the user as well as of the 
manufacturer of refractory materials was one of 
easy indifference. The manufacturer of fire-bricks 
and of other products in the same class, too often 
worked in ignorance of the actual conditions to be 
met in service, and was but seldom equipped with 
the necessary apparatus for making the tests to 
which it is clear such materials should be subjected 
before delivery. The user himself was to a great 
extent unaware of the demands he should make 
upon the works supplying refractories. Was it a 
matter for surprise that the industry stagnated, and 
that foreign and particularly German makers, 
even under the disadvantage of inferior raw materials, 
began to dominate the field ? Happily there are now 
signs that the two classes mainly concerned will in 
the future be prepared to pool their resources and 
experience in the national interests. Certainly 
nothing but good can come from the reform movement, 
which, after a preliminary period of exhortation and 
appeal, is now about to take definite shape. 

The subject is one which has the greatest interest, 
not only for the iron and steel and non-ferrous metals 
trades, but in gasworks practice, the pottery trade, 
and certain other branches of manufacture. The 
short paper read by Mr. Cosmo Johns before the 
meeting of the Iron and Steel Institute, which is 
reported in this issue, is a timely reminder of what is 
being done to place the manufacture of refractory 
materials in Great Britain on an entirely new basis. 
It needed the revelation given by war needs to 
awaken us to a full sense of our shortcomings in 
this field.. The charge of apathy cannot perhaps be 
laid against all the great industries concerned with 
equal force, and it is only fair to remember that under 
the lead of the Institution of Gas Engineers those 
associated with this section of users of refractory 
materials appointed a committee years ago to investi- 
gate the subject. This committee did good work, 
and, as is well known, succeeded in standardising 
specifications for the refractories used in gasworks, 
and prescribed tests which took into account the 
special conditions to be met in gas retorts, including 
great and rapid fluctuations of temperature. The 
refractory qualities required vary, of course, in different 
industries, but there is hope that the whole subject 
will be now investigated from all points of view, 
that the technical difficulties will be completely 
mastered, and the British industry set firmly 
on its feet. It will be recalled that in November 
last there was a valuable general discussion of the 
subject before the Faraday Society. At that 
meeting the main lines which investigation should 
follow were plainly indicated, and the outcome 
has been the formation, on the initiative of the Iron 
and Steel Institute in co-operation with the Faraday 
Society, the Institute of Metals, the Ceramic Society, 
and other bodies interested, of a representative 
committee which has been charged with the task 
of formulating a scheme for improving the quality 
and increasing the supplies of refractory materials 
from British sources. One of the first steps is to 
decide upon the nature of the work to be carried out 
for the benefit of different industries, so that those 
engaged in the manufacture of the materials used 
shall be more clearly informed of the conditions 
which have to be met, and Mr. Johns’ paper represents 
a praiseworthy effort to state the requirements 
as regards refractories of the iron and steel industry. 
But if work well begun is to be continued the com- 
mittee must be supplied with the necessary funds, 
and it is not likely that the appeal made by Sir 
Robert Hadfield to those engaged in the iron and 
steel trades, to give it their financial support, will fall 
on deaf ears. One of the early tasks of the com- 
mittee will be to co-ordinate the work which is now 
being carried on at various institutions, so that there 
shall be no overlapping of research. 

Many bodies are now working on the subject in 
addition to the Committee of Gas Engineers, to which 
reference has been made. Dr. Mellor has been for 
some time engaged at Stoke-on-Trent on an investi- 
gation with the object of deciding on the best type 
of fire-brick for use in the pottery and allied trades. 
Work is also in progress in the metallurgical depart- 
ment of Sheftield University, at the Imperial College of 
Science and Technology, and at the National Physical 
Laboratory, while the special requirements of the 
steel trade have received the attention of the Ministry 





of Munitions. It is known that the Advisory Council 
for Scientific and Industrial Research is prepared 
to give financial help, and has indeed already made 
grants to the new research department at Sheffield 
University, as well as to the laboratory at Stoke-on- 
Trent. These grants are, however, conditional 
on funds being also provided by the industries that 
will benefit by the work undertaken, which is a 
reasonable and proper proviso in connection with 
State aid to manufacture. The work of the committee 
will be not only to co-ordinate the researches now 
in progress, but to indicate the new lines of inquiry 
which experience may suggest will yield the most 
practical results. The co-operation of the principal 
technical institutions is from this standpoint an advan- 
tage. The question of obtaining raw material from 
home or Empire sources of supply is also receiving 
attention. The Geological Survey is taking steps to 
compile a record of the character and extent of the 
raw materials to be obtained from home sources 
of supply, and the services of the Imperial Institute 
are, if possible, to be enlisted for the investigation 
of resources within the Empire. At the present time 
the main sources of supply in Great Britain are 
Derbyshire, Lancashire, the North-East Coast, York- 
shire, Scotland, and South Wales, and alumina, 
bauxite, and certain other raw materials are obtained 
from Ireland. The task which now awaits the 
Geological Survey is to compile statistics of the 
location and character of the home deposits, including 
their petrological and mineralogical characteristics, 
and their chemical and physical properties. If 
a similar record can be made of the resources of the 
Overseas Dominions a great pioneer work in connec- 
tion with the present movement will have been 
accomplished. 








RANDOM REFLECTIONS. 

WE cannot refrain from alluding 
here to an admirable letter which 
appears to-day in our corres- 
pondence columns. The author, 
whose position in the engineering world gives weight 
to his words, has taken a note which appeared in 
this column last week and developed it just as we 
could wish. He makes the very sensible proposal 
that a secret session of engineers should be called 
by one of our big institutions and that before it a 
representative of the Admiralty should lay the facts 
as to the means that have been tried or are being used 
for dealing with the submarine menace, and should 
state as clearly as possible the nature of the problems 
to be solved. We are confident that nothing but 
good could result from that course, and that the small 
element of danger that some of the information might 
leak out to the enemy may safely be discounted. 
With the means we are employing Germany is already 
in all probability acquainted by experience, and it 
is not asked that such new methods as the Admiralty 
proposes to try should be put before the meeting. 
The object should be to place before all the best 
technical minds of the country under the seal of 
secrecy those facts about submarines and mines 
which they must know before they can exercise 
their faculties for invention. The Government might 
no doubt reply that it already commands the services 
of all the best scientific brains; to that the obvious 
answer is that if those brains have failed to solve 
the problem it is time others were tried. Useful 
inventions frequently spring from quite unexpected 
quarters, and it is high time that new fields of thought 
were explored. We therefore very earnestly urge 
the Council of the Institution of Civil Engineers, 
as the leading body in our profession, to approach 
the Government with an offer to organise a secret 
engineers’ session of the kind, and to seek the co- 
operation of all the principal engineering and ship- 
building institutions to assist it in calling together 
a few hundred engineers whose ability and integrity 
are beyond doubt. We admit that it would be better 
that all engineers should know what is required, but 
since that might be regarded as a too dangerous 
course, and as many of those present would naturally 


A Secret Session 
for 


Engineers. 


consult with others in their employment and so spread 


the knowledge in proper channels, we support most 
heartily our correspondent’s less extensive proposal. 


* * * * * 


THE war is teaching us all to be 
the more careful of commodities. 
Before it we were wanton in our 
extravagances of bread and meat, of 
coal and iron, of the harvests of the land and of the 
sea, and of hundreds of other things. Necessity 
makes us all economists, and we are learning 
lessons which will be remembered when, after the 
war, we have revelled for a time in happy 
extravagance. Of all the great nations locked in 
fight, Germany alone is not suffering from lack of fuel 
supplies. She seized in early days—what a century 
ago it seems !—the great northern French coalfield, and 
it is only now that, with toil and blood and treasure, 
it is being wrenched from her iron fist. Even when 


Peat. 





we are able to hand it back to our splendid Ally, many 
months must be spent in undoing the work of destruc- 
tion effected by the enemy, and in the meantime the 
industries of France will be crying out fora fuel, which 
we find it more and more difficult to supply. In these 
circumstances she is turning her wonderful resource- 
fulness to the vast beds of peat at Contentin, Grand- 
Briére, and in the Culoz district, which are estimated 
to contain the equivalent of eight million tons of dry 
fuel. The whole subject has been carefully studied 
by the Inventions Board of the French Ministry of 
Munitions, and whilst it is acknowledged that the 
best means of using peat is to dry it and consume it 
in central generating stations erected on the bogs, it 
is recognised that great time would be consumed in 
the construction of the machinery and the erection of 
stations, and possibly in the development of such local 
industries as would purchase the power. But the 
conditions of the day are exacting. Fuel is wanted at 
once, and it has therefore been decided to adopt a 
more ready, if less economical, method. The peat is 
to be treated in closed ovens with by-product recovery 
plant, and the resulting coke is to be supplied as an 
industrial fuel to a French national factory. Whilst 
this experiment will be watched with some anxiety 
in France, it will be followed with close interest here, 
and, we may hope, particularly in Ireland. The 
capital cost of peat fuel electrical stations, and their 
enforced distance from industrial centres, have stood 
in the way of their development, and this much 
cheaper plan may offer a solution that, with all its 
economical defects, is better than the present neglect. 


* * * * * 


; Ir would be difficult indeed to find 
Gute nowadays any of those hardy reac- 
aoe. tionaries of the past who fought for 
the belief that engineering genius 
was a heaven-sent gift which lost some of its celestial 
properties if it mated with the mundane science of the 
schools. Would any modern author, if he had the 
ability, dare to pen the language in which John 
Bourne delineated the talents of James Watt 
“As he had never received any practical training, 
his mind was free from the fetters of authority, and 
the fire of his imagination, unquenched by the chilling 
dogmas of a sect”’. . . “‘ the condition of a humble 
artisan was much better adapted for the development 
of his genius than the ease of academic shades, or the 
varieties of scholastic discipline. Had Watt been 
born in the atmosphere of Oxford, he would have 
subsided, in all probability, into an expounder of the 
metres of Pindar, or had his imagination been broken 
in the schools, he would have sunk, in all likelihood, 
into a mere professor of engineering.” This may 
seem remarkable language from one who, in his time, 
was amongst the leaders of the science of engineering ; 
and Bourne was no doubt conscious that his posi- 
tion was anomalous, for he entered the following 
caveat: “‘ It ought to be needless to guard this lan- 
guage against the supposition that we hold all learning 
to be useless, or that science can be of no value to the 
operative engineer ; but it is the tendency of such an 
attainment, we fear, to lead to a neglect of more serious 
qualifications, and to quench that fire of the imagina- 
tion in which all invention has its origin.” “* There 
will,’ he continues, “‘ be fewer errors committed as 
mankind becomes more learned, but there will also be 
less originality and adventure.” Perchance this was 
a true prophecy, for have we not had to set up 
special machinery for research, and have not schools 
of invention been spoken of ? At worst Bourne is 
right in this respect that great scientists are but 
rarely revolutionary inventors. But, on the other 
hand, progress, like a game of snooker, leaves us fewer 
balls to play on as they are in succession potted. 
Such, indeed, has been the advance of invention that 
it is now only by hard scientific slogging that we can 
hope to hammer out any new great thing. 


* * * * * 


WHOEVER will take the pains to 
contrast the ‘‘old masters’ of 
technical literature with modern 
authors, cannot fail to observe that, 
whilst the former had literary style, the latter have 
rarely little more than none. The reason is probably 
to be found in the fact that the scientist of the present 
day considers he has fulfilled his whole duty to his 
readers if he places facts before them in unambiguous 
language. He does not deem the graces of his tongue 
of importance, and he will not take the trouble that 
the rounding off a neat sentence demands. We 
may even suspect that, at times, he calls in mechanical 
help. For how many offences against our tongue are 
shorthand and the typewriter responsible ? Good 
writing can only be done with deliberation and care, 
and with much re-casting and scratching out. Litera- 
ture is an art, not a mechanical craft, and the finest 
touches can no more be put upon a sentence by a 
typewriter than the delicate strokes of a P-axiteles 
can be imitated by a carving machine. Mhuiton, it is 
true, dictated, but he lay awake o’ nights, and woke 
betimes pondering his sentences. How many scien- 
tists do the same’ How many turn over a sentence, 
even twice, before they send it to the press? Of 
how many could it be written, as John Scott Russell 
wrote of Dr. Robison, Watt’s historian, ‘‘ His articles 
are distinguished by that clearness of conception, 
closeness of reasoning, and gracefulness of style, 


Style. 
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which entitle him to be rankéd among the soundest 
and most accomplished authors who have contributed 
to the advancement of mechanical science ?”” Style 
defies definition. Originally the Latin name for an 
iron pen, it “has come to designate the art that 
handles, with ever fresh vitality and wary alacrity, 
the fluid elements of speech.” That is how Professor 
Raleigh describes it, and is as near as we shall get to a 
definition. But we dare say the most notable 
characteristic of style is that it humanises language, 
and it is in that respect that it is most worth cultivat- 
ing by the technical author. It will make his books 
read by people who would never otherwise have 
opened them, and it will carry vitalising knowledge 
into barren fields. ‘‘ The best men of culture,’’ wrote 
Matthew Arnold, “ are those who have a passion for 
defining, for making prevail, for carrying from one 
end of society to the other, the best knowledge, the 
best ideas of their time ;-who have laboured to divest 
knowledge of all that was harsh, uncouth, difficult, 
abstract, professional, exclusive ; to humanise it, to 
make it efficient outside the clique of the cultivated 
and learned, yet still remaining the best knowledge 
and thought of the time.” That is indeed the gold 
of the target, and none shall strike it without style. 


* * * * * 


OLD tin cans are the bugbear of 
the dust destructor. It can con- 
sume most other things, and what 
it cannot consume it can convert 
into flagstones ; but the old tin can baffles it. The 
best that can be done is to burn the tin off, bundle the 
remaining steel and sell it at fifty shillings a ton. 
Before the war there was an alternative. The tins 
were collected in a state as virginal as that of anything 
found in the dustbin and were shipped to Germany, 
which, it is reported, paid some thirty thousand 
pounds per year for such British refuse. Arrived in 
the Fatherland, the old tins were cut up into strips 
and, apparently without de-tinning, were stamped 
into various petty articles which came back to the 
British market. From the remaining scraps the tin 
was removed and the base metal sent to the steel 
furnaces. The whole thing is a fine example of 
economy, but we must admit that it strikes us as on 
the paltry side and hardly worthy of the high talk 
that has been associated with it. On the other hand, 
it is a perfectly sound business proposition that we 
should do better to re-work our own waste than to sell 
it at a knockdown price to Germany. It was partly, 
no doubt, because Germany got the material at a price 
so low that she was able to sell the articles made from 
it on British markets at a figure with which the home 
manufacturer, using new tin-plates, could not com- 
pete. In these circumstances we are watching with 
some interest the progress of the British De-tinning 
Company, and are looking forward to demonstrations 
of its process that are to take place at a plant at 
Wandsworth, which, we are informed, is nearly 
complete. The company, as far as we are able to 
gather from particulars it has sent to us, has not been 
very happily named, for it appears that it intends to 
do less de-tinning than re-working of old tins, but on 
this point we are not very clear. We know, however, 
that it proposes to send to local authorities suitable 
machinery for taking the tins as they are received, 
provided they are not too bruised to be past redemp- 
tion, and cutting them into strips, and for then 
flattening and bundling these strips. The bundles 
would. then be sent to works established by the 
company where they would be treated by processes 
which the company describes as secret, and would 
reappear on the market in new forms. The company, 
of course, hopes to take a handsome profit out of 
the transaction, and we do not blame it, but we 
observe that all its arrangements are being made with 
the municipal authorities, and that it does not seem 
to have occurred to either party that the person who 
owns the tins may have a word to say about the price 
when he learns that they are not the useless rubbish 
they used to be. We may imagine someone actually 
making a corner in old tin cans! When a use is 
found for waste, waste becomes a cominodity and is 
only sold at a price. 


Old Tin Cans. 


* * * * * 


THE story used to be told years 


Works ago, before xtheticism was killed 
Organisation. by ‘ Patience,” that Oscar Wilde 
was besought by a lady to tell her 

how to arrange fans and china plates round 


the walls of her drawing-room. His reply was, 
‘** Do not arrange them, dear lady, let them occur.” 
This anecdote stepped out of a pigeon-hole in our 
memory when reading a paper on works organisation 
written for the Institution of Automobile Engineers, 
by Messrs. A. W. Reeves and Cecil Kimber. “ It 
is assumed,” they say, “‘ that (by way of a change 
from what usually exists in so many British engineer- 
ing works, including motor car factories) the control- 
ling directors have really made up their minds what it 
is they wish to manufacture, and what quantity of 
the articles in question are to be manufactured over 
a given period. It is an unfortunate fact that 
it is all too common to find ‘the directors of British 
engineering concerns as variable in their manufac- 
turing policies as our national climate.’’ The authors 
do not say so in as many words, but the British 
manufacturer’s principle is the same as that of 





Oscar Wilde and the fans, he does not arrange things, 
he lets them occur. Needless to say, manufacturing 
as contrasted with making cannot be conducted 
on such lines. Not only must a quite definite 
project of output be established at the outset, but 
the function of every department of every man, of 
every machine, must be laid down categorically 
and adhered to strictly. If you go into any American 
works organised on the modern system you will 
find always two things, a management chart on the 
office wall, and a pencil sharpening machine on the 
office table. The American manager is equally 
proud of both. He will take occasion to break his 
pencil to show you the action of the machine and 
you will not be many minutes in his presence before 
he has led you into and lost you in the intricacies 
of his chart. He leaves nothing to chance, he does 
not let anything occur. He is more bound with red 
tape than a Government office, with this difference 
alone, that his tape is made of elastic, and he 
endeavours to provide for the ‘ unknown con- 
tingency ’’ by giving some sort of flexibility to his 
system. The one thing at which he seems to aim 
is decentralisation. Local administration is en- 
trusted to each part, and oddly enough he has no use 
for the dominating personality. ‘‘ There are hundreds 
of engineering shops up and down the country,” 
write the authors of the paper before us, “‘ who 
give, we think, a tempered reflection of American 
systems, whose productive capacity could be 
increased if better organisation were to displace 
the old rule-of-thumb method, or reliance on out- 
standing personalities.” Who is there that does not 
know how troublesome the “old man” may be at 
times! But the paper is marked throughout by a tem- 
perateness which is not always found in the country 
of origin of these methods. It recognises that reforms 
will have to be introduced gradually and that the 
extremist reformers will gain no sympathy or success 
here. ‘‘ Above all,” it says, “‘ beware of the pro- 
fessional business organiser.” 








THE NATIONAL SHORTAGE OF IRON ORE 
SUPPLIES. 


THE second Howard lecture on the subject named 
above was delivered before the Royal Society of Arts on 
Monday, May 7th, by Professor W. G. Fearnsides, and was 
devoted to foreign and colonial supplies of iron ore. 

As in this country, so throughout the world, there is, 
said the lecturer, a shortage of ore for making fine acid 
steel, but there is abundance of material for making basic 
steel. During the bumper year of 1913 there came into 
this country from overseas sources 7,442,249 tons of iron 
ore of all kinds, and Spain stood pre-eminently at the top 
of the list of countries with 4,714,039 tons. North Africa, 
including Algeria and Tunis, came next with 763,258 tons ; 
Sweden and Norway together contributed 856,692 tons ; 
France, 329,071 tons, and Russia, Newfoundland, and one 
or two others sent small quantities. Germany, Holland 
and Belgium are more noteworthy for the metal smelted 
from the ore which is imported into this country. 
Although the home production of ore, as shown by the 
figures in the previous lecture, is high compared with the 
quantity imported, the actual quantity of metal obtained 
from the two sources of supply is very close. During the 
past ten years we have made almost as great a weight of 
metal from the smaller amount of ore that has come in 
from abroad as we have made from the ore produced in our 
own country. When to this was added, said the lecturer, 
the weight of metal made from foreign ore and imported 
into this country, it was evident that the foreign ore fields 
had produced a considerably greater weight of metal for 
our markets than had the home ore fields. 

Continuing, Professor Fearnsides said the most impor- 
tant ore fields of Spain were in the Bilbao district. English 
ironmasters wanting ore for the acid steel process invested 
money in this district in the eighties, and in consequence 
the hematite ores in that area were developed. Germany 
soon became a competitor for the product of those fields, 
and exhaustion had come the quicker for that reason. 
The hematite was obtained in open quarries on the slopes 
of the hills, and the Germans, being second in the field, took 
the dump heaps that were first turned over. That mate- 
rial was of a poor quality, but the Germans, by bringing 
in mechanical processes of dealing with it, obtained a 
wealth of valuable material. Nevertheless, the ore fields 
in the neighbourhood of Bilbao were within measurable 
distance of exhaustion, and if the 19 million tons of ore per 
annum which were taken from these fields were taken 
for another decade there would not be much left. Hitherto 
the ore had averaged something like 50 per cent. of metal. 
Whilst, however, the Bilbao fields were getting near ex- 
haustion, the ore fields of Spain generally most certainly 
were not. Along the coast from Bilbao to the west there 
were large masses of ore which would become available as 
soon as transport facilities existed. That district could 
undoubtedly continue to supply a good deal of non- 
phosphoric material for a good many years. Then there 
were other important ore fields round the south-east 
coast of Spain, whilst the Germans had secured the next 
best thing to Bilbao in the central Spanish fields. During 
the past decade the product from the other fields had risen 
until it had reached half that of the Bilbao fields. 

Along the coast of Algeria and Tunis was another mass 
of hematite, and the industry had been encouraged very 
considerably by the French development of North Africa. 
These fields extended a good way inland, and were gradu- 
ally being developed. So far the quantities obtained were 
small, but the quality was distinctly good, and only the 
lack of railways was retarding greater outputs. Hence a 
considerable increase could be looked for in this area. 

On the borders of France and Germany, around Metz 
and Verdun, the ores were comparatively near the coal. 
Briey, Longwy, and Nancy marked the extent of the fields, 
a distance of 30 miles, and it was there that the great 
increase of pig iron and steel production, which had heen 


, equally productive on the other side. 





so marked during the present century, had taken place. 
It had been estimated that, on the German side, there were 
more than 2000 million tons of this ore, and on the other 
side 3000 million tons. The first thing that the Germans 
did on the outbreak of war was to advance their armies at 
all costs to the western side of this ore belt, and since then 
they had continued to work the mines. But for that 
source of material the Germans would have found it very 
hard indeed to maintain their shell supply. The best of 
the ore was to be found around Briey, where it varied from 
6ft. to 19ft. in thickness, and contained about 40 per cent. 
of iron. Briey only became important in the early years 
of the present century, and whereas in 1900 it only pro- 
duced 7 per cent. of the total production of the district, 
in 1913 it produced 70 per cent. The district as a whole 
accounted, before the war, for nearly 80 per cent. of 
German iron, and 90 per cent. of the French, and the 
importance attached to it by the Germans was emphasised 
inasmuch as all German peace terms insisted that it should 
all be on the German side. 

Sweden and Norway, in addition to sending about a 
million tons of ore to this country, also sent large quantities 
to Germany, to which had to be added the output of 
Swedish pig iron. Most of the ore was obtained from the 
district to the north-west of Stockholm, and it differed 
from anything that we had in this country, or that we 
imported from ‘Spain or North Africa. Much of the 
material now being made into Swedish iron was raised 
from the old time workings, the iron ore being picked out 
magnetically. Even so, the Swedish Government had 
recognised for the past ten years that there was a shortage, 
and had prohibited the export of the best material. More 
important to British, as well as German, ironmasters was 
the district between Lulea and Narvik. The mass of ore 
was five miles long and 80 yards thick. Hitherto we had 
picked out the less phosphoric material, but the Germans 
were less particular, and had taken the other, and from it 
had obtained a production of 5 million tons per annum 
since the beginning of this century, and they could continue 
doing so. There were vast resources in the district, and 
magnificent harbours available, and it seemed exceedingly 
likely that it would be a valuable source of supply in the 
future. 

Coming to America, Professor Fearnsides said that 80 
per cent. of the American ore came from the district of 
Lake Superior. The bulk of the material contained as 
much as 50 per cent. of iron. The bulk of the best hema- 
tite ore came from the Mesabi Range, where there were 
between 2000 and 3500 million tons waiting to be got. 
Beyond that there were 70,000 million tons of rather lower 
grade ore that might at some time be worked. 

In Canada it was hardly known how much iron ore 
would become available. The Lake Superior deposits in 
the United States continued across the boundary, and were 
There were also 
plenty of low grade ores available in Canada as well as in 
Nova Scotia and New Brunswick. Then there were the 
supplies in Newfoundland, which were worked more under 
the sea than under land, and produced about 1} million 
tons a year, and there was also another great source of 
supply in Cuba. The latter had been proved to be of a 
quality which was suitable for making pig iron which 
could be converted direct into alloy steel, as it contained 
chromium and nickel. 

In western France there was a large output which, for 
want of coal to treat it, had been sent as to two-thirds to 
Germany and one-third to Great Britain. If Germany 
could afford to carry that ore to Westphalia, British iron- 
masters could afford to bring it to England, and larger 
supplies from that district might be looked for. The ore 
had been proved to depths as great as 1000 metres. 

As to the Colonies, Newfoundland was sending a small 
quantity to this country ; there were considerable quan- 
tities of ore in Rhodesia, but it was doubtful whether it 
would pay to bring it to England. There was also plenty 
in India, as well as in Australia and New Zealand, 
in each of which country there was plenty of coal, and in 
all of them great industries were being set up for the 
manufacture of steel within their own borders. It was 
not likely also that South Africa would long be behind. 

Reviewing the position, the lecturer said that America, 
Germany, France and Sweden showed great increase in iron 
ore output, and all of them were supplying material which 
required the basic process for its refining. England was 
comparatively steady, and had not yet adopted that 
process. The fact was that the supply of hematite ore, 
and the material suitable for making acid steel, was 
failing, whilst there was abundance, and no suggestion of a 
shortage either in Great Britain or elsewhere in the world 
of the material suitable for the basic process, and it seemed 
to him that if we were to keep pace with the other nations 
in the race for the world’s markets we should have to open 
out the basic process. It might be said that he who was 
master of the world’s iron was master of the world, and 
that the question of quality was of more importance than 
the question of quantity. In the matter of quality there 
was little doubt that the steel makers of this country held 
the first position, but there was no reason why they should 
not hold it in regard to quantity also. To do this, however, 
we should have to reorganise our methods. In particular 
we should have to adapt blast-furnaces to deal with vastly 
greater quantities of material, because to use low grade ore 
such as we had in England meant that less pig iron was 
got out of it in a given time than from the rich material. 
As in the eighties we had to scrap the methods then in 
vogue, so we must change now, but the change from the 
acid to the basic process was not so great as that which 
had already been made, and it seemed to him that the 
time had come when it was almost necessary that we 
should take that step. 








Mvucu interest is being taken in the working of the 
tungsten deposits in the Chinchow district of the Kwang- 
tung Leased Territory in Southern Manchuria, says 
Eastern Engineering. Many applications for working 
mines have been approved. Thus far most of the output 
has been shipped to Osaka for the manufacture of barium 
oxides. Now, however, a barium sulphide factory is 
being built at Pulantien, in the Leased Territory. It will 
operate first with the Kwangtung tungsten, but as business 
expands will obtain additional supplies from elsewhere. 
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THE USE AND ABUSE OF STEEL.* 
By Lieut.-Colonel R. K. BAGNALL-WILD and Lieut. E. W. 
BIRCH. 


(Concluded from page 386) 

Ir will be of interest to consider steel specification and 
production with regard to certain essential parts. With 
reference to connecting-rods, the designers call for higher 
ultimate strength and yield point than is demanded for a 
crank shaft. Here it is thought that they have not given 
sufficient consideration to the engine revolutions which 
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Fig. 15—Section of big end of Connecting-rod, showing position of Cracks. 


govern the stress. 
the air-screw direct, the engine revolutions must necessarily 
be in the neighbourhood of 1200 per minute. When an 
engine is designed for a gear reduction the engine revolu- 
tions must be expected to be 2000 per minute or over ; con- 
siderable differences in inertia stress have therefore to be 
dealt with. The cases are somewhat different, and there- 
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The ‘ equivalent max. load ”’ is the estimated load on an area equal 
to that of the core of the screw thread. 
fore more consideration should be given to the choice of 
steels for what are obviously two different conditions. 
Another point which has been neglected by the designer 


Fig. 16—Enlarged View of Cracks. 100 Magnifications 


is the danger arising from sharp corners. An example 
occurred in a connecting-rod where the grooves for the 
white metal had this defect, and it was found that the rods 
repeatedly cracked. from the corners of these grooves to 
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the bolt hole. On examining these cracks under the micro- 

scope it was found that they extended into the white metal, 

which would indicate that the cracks came into existence 
during running. This is clearly shown in Figs. 15 and 16. 

An interesting problem presents itself in a specification 

for stream-line wire. It is possible to obtain the same 

tensile strength per square inch in the butt end of a stream- 

line wire as that which can be obtained in the swaged down 

portion ; cold work on the latter can, of course, to a certain 

extent, be alleviated by a suitable heat treatment, but such 

heat treatment must also necessarily alter the condition of 

the material in the butt end, having the effect of lowering 

the tensile strength and increas- 

ing the elongation. The matter 

then becomes interesting, be- 

cause the gross breaking stress 

of the butt end should be not 

less than the gross breaking 

stress of the swaged portion. 

The butt end is of the diameter 

from which the  stream-line 

pertion is swaged, and must 

have a less tensile strength per 

square inch than the swaged 

down portion, because the cold 

work in the latter increases its 

tensile strength. Cold work be- 

yond certain limits produces in 

the steel an undesirable struc- 

ture that cannot be completely 

restored by subsequent treat- 

ment. Excessive cold work 

lowers the resistance to stress 

reversal. In this connection the 





accompanying table of figures 
obtained from actual tests are of 
interest. 

Considerable difficulty has ex- 
isted with regard to case-har- 
dened parts where weight is of 
greater importance than in ordi- 
nary engineering practice; in 
aircraft, case -hardened parts 
often cannot be left with a 
solid core. It follows that the 
usual tensile test of the core is of 


In many cases where the engine drives | doubtful value as a representation of the condition of the 
material under the cemented skin. 
| geon pin of an aero enginemay be 25 mm. in diameter, and 


For example, the gud- 


bored with an 18 mm. hole. To case-harden such a part, 
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Fig. 17—Cracked Nickel ae Fag Crack extended into Centre 
of Bar. 


the ends of the hollow portion may be clay plugged, but 
undoubtedly a certain amount of the cementing gases 
passes through the plugs ; in any case it is quite certain 
that the inner portion of this shell has a greater carbon 
content than that of the core in the solid bar, and its 
condition is different. 














Fig. 18—Cracked Nickel Chrome Bar. 


Designers hardly seem to pay sufficient attention to this 


matter, and misunderstandings have occurred as regards 
hardening tests for the case-hardened surface. 
mekers know that with a high nickel case-hardening steel, 


Steel 





‘ . . 
or a nickel chrome case-hardening steel, the same glass-hard 


surface cannot safely be obtained as with the common 
carbon case-hardening steel. It is therefore necessary for 
the designer to consider whether he wishes to obtain the 
properties of a nickel steel in that portion of the metal 
immediately underneath the case, or whether he wishes to 
have it with such properties as can be obtained with a 
carbon steel, in the latter case obtaining a harder surface. 
Specifications exist which call for practically a glass-hard 
surface, coupled with physical properties, requiring the use 














Turnbuckle from Nickel Chrome Bar. Extensive Pipe. Opened 
out on hammering ends. 


Fig. 19 
of an alloy steel of a composition that cannot possibly be 
expected to give this surface. 

A most important point at this moment is output. The 
steel maker is using every endeavour to produce steel free 
from roaks, flaws, and cracks, but it is a fact that, in spite 
of care, a quantity of faulty steel is delivered to the machine 
shop, and sometimes a large amount of work is done on it 
before the defects are found. Detailed inspection can do 
a great deal to prevent such steel leaving the steel maker ; 














Fig. 20—Nickel Chrome Bar. Cracks developed during Tensile Test 


numbers of examples, however, can be put forward show- 
ing that much labour in this country is at present being 
wasted in machining faulty steel—Figs. 17-28. In con- 
nection with this, inspectors are often blamed for matters 
which have nothing whatever to do with them. A case has 
recently occurred where a department was blamed for 
passing an alloy steel which is supposed to have given some 














Fig. 21—Partly Machined Nickel Chrome Bar, showing Internal Flaw 


55 tons ultimate, and was found by Brinell test to be of 
some 28 to 30 tons. It is quite obvious that a batch of 
steel represented by the original test piece which gave the 
higher figure could not possibly give the lower figure, even 
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as rolled, the inference being that a mix-up had occurred 


in the firm’s stores. It is absolutely essential that when a 
consignment of steel arrives at a works, care be taken to 
store it in such a way that the test report representing that 
steel may at any time be co-related with it. An inspection 
branch is not a stores branch ; the duty therefore falls on 
the contractor's stores. 

One point of considerable difficulty has been experienced 














Fig. 22—Tensile Test Piece, showing Metal Tongue. 


in the making of bolts, nuts, and screwed parts. It is 
essential for aeroplane work that certain bolts should be 
made of alloy steel with a comparatively high tensile 
strength. Such steel is obviously more difficult, and in 
some cases almost impossible, to thread in automatics, 
In the case of a steel which is used very largely for aero- 
nautical work—of some 50 tons tensile—there is no doubt 
that it takes about five times as long to put through an 

















Fig. 23—Partly Machined Turnbuckle from Cracked Bar. 


automatic as a common carbon steel, while the wear and 
tear on the dies is also very much greater. 

It is considered. that firms making screwed parts are to 
blame in not having realised this fact at an earlier date, 
but it is hardly fair to the designer for the manufacturer to 
complain after the acceptance of a contract. [t is obvious 
that bolts made of high tensile steel must be more expen- 

















Fig. 24—Tensile Specimen, showing Tongue due to Defect in Rolling. 


certain directions. A large quantity of steel exists in this 
country which has a sulphur and phosphorus content in 
excess of 0.1 per cent. Such steel is well beloved by the 
screw maker ; it cuts like cheese, does not wear out the 
dies, and allows a well cut thread to be produced ; on the 
other hand, it is absolutely dangerous for aeronautical 
purposes—it is not intended to criticise it for other uses. 
it is possible to keep down the sulphur and phosphorus 

















25—Bright Drawn Hexagon Bar, Internal Roak, no External 
Indication. (Mild Steel.) 


Fig. 
content in crank steel to 0.03 per cent., though steel makers 
have asked a little latitude in this direction, which has been 
granted, but which, it is very gratifying to note, is seldom 
if ever required. On the other hand, with the milder 
steels, a latitude for war production purposes of sulphur 
and phosphorus up to 0.06 per cent. has been allowed. 
Military specifications for the milder steels formerly did 
not include an analysis, neither did they include an impact 
test. It has now been found necessary to include either 
one or the other. It is obvious that a limit on the chemical 
content of sulphur and phosphorus will eliminate the 
dangers attending the use of steel high in these consti- 
tuents. It is also interesting to note that an impact test 
of even 15 foot-lb. on the Izod machine will have the effect 


the stamping is spoilt. The authors consider that far too 
little attention is given by the stampers to the metallurgical 
side of the problem. 

In many cases all they seem concerned with is to get as 
many stampings out as possible, irrespective of any special 
precautions which should be taken. The limits of the 
steel should be better realised, and itt must be recognised 
that it is not possible for these alloy steels to be handled in 














Fig. 26—Nickel Chrome Bar Cracked during Rolling . 


the same manner as mild steel. In this connection the 
steel maker, the stamper, and the designer would not 
co-operate. The designer insisted upon a certain design 
of stamping, without having any regard to the particular 
steel he was using. He produced drawings by the score, 
he never consulted the stamper, which he should have 
done, and neither the stamper or the steel maker ever 
uttered a word of protest ; they blindly attempted to attain 
the impossibie. The stamper, in endeavouring to get the 
stampings to the close dimensions, had to heat the steel to 
a very high temperature, and excessively punish it ; the 
result was that in many cases the steel was badly burnt 
and cracked. These defects were of a very serious nature, 
and resulted in the scrapping of a large number of stamp- 

















of keeping these constituents low. With a percentage in 
excess of 0.06 practically no impact figure is obtained with 
this steel as used commercially. 

The use of alloy steels for drop stampings has led to 
many disastrous results. As previously pointed out, these 
steels are delicate, and require most careful manipulation. 
The stamper, when using mild steel, ran very little risk of 
burning it, and experienced no difficulty in making it fill 


Fig. 27—Nickel Chrome Bar Split during Machining 


ings. Stampings to be mechined all over and designed to 
approximately finished external dimensions are almost 
impossible to jig, and the result is that although the stamp- 
ings are absolutely to drawing, and capable of being 
machined, it is commercially impossible to guarantee a 
correct jigging so as to avoid scrap. 

In the earlier days the designers had apparently one 
point of view when they issued stamping drawings, namely, 

















Fig. 28—Izod Specimens from Cracked Nickel Chrome Bars. 


sive than those made in medium carbon steel. The screw 
maker should have tendered accordingly in the first place, 
and not waste time in grumbling, and what is far more 
important, in failing to give the output that he had pro- 
mised. 

With regard to bolts required in mild ‘steel, or rather 
what is so termed in aeronautical manufacture—35 tons 
ultimate—very great trouble has been experienced in 





the dies. It has taken a long time for the majority of | that of obtaining stampings requiring a minimum of 
stampers to recognise that alloy steels cannot be treated | machining. An example occurred with corinecting-rods. 
as easily, that it is most essential for the correct working | This caused a great deal of trouble, and it was not until-the 
temperatures to be observed, and also that the right | radii were more than doubled, and the stampings generally 
amount of work is done on the metal. The chief cause of | thickened up so as to give what might be termed easy 
failure with stampings in alloy steel has been due to the | ‘flow lines,” that the difficulties were avoided. An 
overheating of the steel. In some cases this can be | example of a different nature occurs in the stamping of 
rectified by heat treatment, but in the majority of cases | valves. The requirements are not altogether understood 
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by the stampers or designers. In certain cases very satis- | annealed condition. There is a big tendency for the | amount of work done upon it, but it should certainly not 
factory stampings have been produced, but in the majority | machine shop foreman to pop them into the fire and let | be placed, as has actually occurred in drawings put forward 
of cases quite the reverse. _ them down without saying anything te anybody. Fortu- | by a designer, across the grain. Those who are accustomed 

The essential condition in these stampings is that the | nately in most cases this most reprehensible practice has | to deal with the testing of sheet steel know well the differ- 
flow of the metal should follow the contour of the head of | been discovered. The manufacturer must definitely | ence obtained from test pieces cut with the direction of 
the valve, and it 18 most important that, at the radius | determine whether he requires the stamping to be supplied | roJling and across it. The same consideration must be 
where the stem joins the head, the flow of metal should be | to him in the heat-treated condition to give the results | taken into account by the designer in locating the test 
parallel to the radius after machining. This point is over- | required in the article produced, or whether he requires | piece on a stamping. As an example, the part shown in 



































Fig. 29—Stamped Hollow Head Valve in Alloy Steel, showing Flow of Grain Round Head. Fig 31—Alloy Steel Valve Stamping, Flow of metal in head not very satisfactory. 






































Fig. 30—Similar Valve to Fig. 30 Turned from Solid Bar. Fig. 32—Alloy Steel Valve Stamping. 


the stamping to be annealed, and himself to arrange for | Fig. 34 is machined from a stamping shown in Fig. 35. 
heat treatment after machining. Much confusion, unfor- | The designer placed the test piece at A B, whereas, if made 
tunately, exists in the minds of many on this point. It is | as shown at C D, some reasonable representation of the 
necessary that a stamping should be heat treated after | condition of the material in the finished part can be 
stamping ; whether it is then normalised, machined, and | obtained. If from a forging, the test piece is more con- 
subsequently heat treated, or whether it is heat treated | veniently arranged for at E F, as shown in Fig. 37; this 

and subsequently machined | also gives a very close representation of the material, and 

in that condition, is a matter | is very largely adopted. 

for the machine shop manager |_ Experience of air-hardened steel, when used by stampers, 


to determine. 
on ; - 


The testing of stampings | 
presents a rather difficult 
problem, concerning which ZZZZIEL 
some of the most extraordi- =a sok So 
nary misconceptions have | 
occurred. It is necessary for 
the purchaser to know that 
the stampings are in the con- 
dition required by the speci- 
fication. Where the stamp- | show that it is more often than not entirely misunderstood 
ings and test pieces are heat | by the users. Cases have occurred where an air-hardened 
treated together, the stamp- | steel has been found hard to machine, and has been heat 
ings are passed or rejected | treated by the firm in order to soften it. In spite of three 
in accordance with the test | or four heat treatments, the steel became harder and 
results obtained. This is not | harder owing to the lack of knowledge of the material being 
altogether satisfactory, asthe | dealt with. In the case of stampings, an air hardening 
test pieces may or may not ! steel is somewhat difficult to manipulate, and it is clear 


looked by the designer who prepares the stamping drawing. 
If a large radius is allowed at this point, and the stamper 
correctly stamps to the drawing, the metal will certainly 
follow the radius, but on machining to the smaller radius 
it will be found that the grain of the metal has been broken | 
owing to the final radius not being parallel to the flow of 
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Fig. 34 
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Fig. 33—Valve Stamping in Wrought Iron, showing satisfactory Flow of metal in head. Fig. 35 


the metal. A number of examples of correct and incorrect | have received the same amount of work as the stamp- that, under present conditions, the use of this class of steel 

forms of stampings are shown in Figs. 29-33. }ings. In the case of larger stampings, the test piece is conducive to excessive scrap and uneconomical working. 
Some considerable amount of trouble has been experi- |should form part of the stamping; thus every | It is therefore submitted that designers should reconsider 

enced with stampings that have been heat treated to give | stamping would have o test piece, but only a propor- their specifications. 

figures in the neighbourhood of 60 tons per square inch | tion of such test pieces would haveto be used. In other words, There is no doubt that inthe average engine and aero- 

ultimate tensile stress. Such stampings are quite capable | selective inspection is adopted. There isfsome difficulty plane of to-day—and, the authors think of to-morrow— 

of being machined, but obviously they do not machine as | in directly locating the place of attachment of the test air-hardening steel is not as essential as designers imagine. 

readily and as quickly as the same stampings in the | piece. On a large stamping it will have some considerable | A steel which will give some 70 tons ultimate, with about 
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17 per cent. elongation, will fulfil requirements, provided 
the designer uses rimination, A medium nickel alloy 
steel with moderate chromium, provided the carbon is kept 
about 0.3 per cent., will satisfy the majority of require- 
ments. 

A considerable diversity of opinion exists as to the steel 
required for gear wheels. There-isno doubt that the design 
of a suitable gear reduction, so as to allow an engine which 
runs at 2000 revolutions per minute, to drive an airscrew 
at 1200 or 1500 revolutions per minute, presents serious 
difficulties. Experience has shown so far that the air- 
hardened gear wheel is liable to pitting and subsequent 
disintegration, whereas the case-hardened gear does not 





gation, has led the Survey to issue an interesting pamphlet 
on the subject, with an astonishingly long bibliography 
from 1532 t6 1916. It states that probably no other 
subject has had so much discussion and investigation 
with such absolute lack of positive results. The device 
has been so thoroughly discredited that it is obvious any 
tests by the Geological Survey would be a misuse of 
public funds. Not all users of the device are intentional 
deceivers, but nearly all of them make it a matter of 
mystery, and the mystery is an opportunity for swindlers 
to work upon the gullible. The Survey therefore advises 
against paying for the services of any ‘ water-witch ”’ 
or “ finder,’’ and against the purchase of any machine or 


show these defects. It must be borne in mind that these | instrument for discovering underground water or minerals. 











Fig. 36—Aero Engine Cylinder showing Tearing of Fins during Machining. 


gears are not running under ordinary conditions. An aero | 
engine must necessarily be of light construction, and there- | 
fore nothing is rigid ; the crank shaft whips, the crank case | 
whips, and the whole engine is alive. The evidence avail- 
able tends to show that a case-hardened gear wheel is more 
suitable than the air-hardened one under these special | 
copditions. A very large number of gear wheels have been 
examined, and although perfectly truly aligned and centred, 
the wear is not equally distributed along the tooth surface. 
There is evidence that periodic spot contact instead of line 
contact takes place. 

Another example of trouble is illustrated in Fig. 36, 
which shows the fins of an air-cooled aero engine cylinder 
which have been torn during machining. At one time this 
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Fig. 37 


resulted in a considerable loss of output, and after careful 
investigation the cause of the trouble was found to be due 
to the manganese content of the steel, which was a straight 
carbon, being too low. On increasing the manganese no 
further difficulty was experienced. 

In this paper it has only been possible to deal in a 
general way with come of the difficulties experienced. It 
is obvious that these problems can only be satisfactorily 
solved by the co-operation of the metallurgist, the steel 
maker, and the designer, and it is hoped that in the future 
the necessity for such co-operation will be better realised. 

It is only by this means that our expectations of future 
progress can be fulfilled. : 

In conclusion, the authors are of the opinion that vast 
progress and dissemination of knowledge have occurred 
during the last few years, but much remains to be done. 
Their very best thanks are due to many for the valuable 
assistance given in the preparation of photographs, &c., 
whereby this paper has been rendered more complete. 
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DIVINING RODS AND PERPETUAL MOTION. 


Two devices or chimeras which are being persistently 
sought, investigated and designed in the United States, 
are the divining rod and the perpetual motion machine. 
Several of the latter devices have been put forward 
recently, and while their fallacy has been explained easily, 
the inventors, of course, cannot understand the explana- 
tions, and regard them simply as the wall of prejudiced 
and incapable minds. If the inventors could understand 
the explanations they would not invent the machines. 
With the divining rod the tendency is not so much to 
design a device as to inquire where and how the device 
can be purchased, or made to assist the inquirer, in finding 
water, oil, minerals, or buried treasure. The numerous 
inquiries received each year by the United States Geo- 
logical Survey regarding the “rod,” and the persistent 





demands that the Survey make it a subject’ of investi- 


The compass for iron ore is, of course, an exception, 
but its use is based on scientific principles and not on 
mystery. 


CHICAGO UNDERGROUND RAILWAYS. 


The latest proposed plan for subways or underground 
railways to relieve the present conditions includes lines 
of two classes: First, those to carry the trains of the 
elevated railways through the congested business district, 
and secondly, those to carry certain tramway lines and so 
relieve the street congestion, while at the same time 
enabling the trams to make better time. The commission 
which has had this matter in hand estimates that by 
1950 the City of Chicago will have a population of 5,000,000, 
with 400 revenue rides per capita. The present population 
is about 2,500,000. For many years the main business 
was concentrated in a very small section, the buildings 
in which grew higher and higher. As a result the traffic 
congestion in this section is extreme. On the other hand, 
the residence districts are spreading further and further 
out, necessitating longer lines and higher speeds to give 
the desired transportation facilities. The city is built 
on clay, with rock 80ft. to 120ft. below the surface, and 
the subways must be built in this clay. The latest large 
buildings are founded on concrete piers sunk to rock, 
but many of the older buildings are supported on piles 
or on mattress slabs of armoured concrete in the clay. 
Great care will be required therefore to prevent drainage 
or movement of the soil. The rails will be only 18ft. 
below the surface, as the floor must be kept above the 
network of small tunnels in which electric trains operate 
a goods and mail service. The construction will consist 
of a concrete floor, with steel columns and roof girders ; 
concrete arches being filled in between the columns and 
girders. 

EIGHTY-FIVE TON COAL WAGONS. 

The growth in size and carrying capacity of American 
goods wagons used in the coal and ore or mineral traffic 
has been almost as spectacular as that of the goods 
locomotives for similar traffic, and the latest development 
is a steel hopper-bottom car having a carrying capacity of 
85 tons, and weighing 30 tons empty. Its cubic capacity 
is 2900 cubic feet level full, or 3228 cubic feet with the 
contents heaped up in the usual way. The bottom is 
formed by five shallow hoppers, with doors hinged trans- 
versely of the car and operated by chains from a drum 
or winch to which a crank handle can be fitted. The car 
is 48ft. 4in. long over the headstocks, 46}ft. long inside, 
10ft. 2in. wide over all, and 9ft. 5in. wide inside. The 
height is 10ft. 6in., while the depth of side is 7ft. 3in. 
From just inside the bogies the bottom slopes up to the 
ends, where the depth is about 3}ft. The sides and ends 
of the body are */,,in. plates. Each side has a bulb angle 
on the upper and a plain angle on the lower edge, 
and is stiffened by U-shaped verticals riveted to the plates. 
There are no sole plates, but a pair of steel channels 
forms a centre sill or backbone girder and carries the end 
sills or headstocks. Diaphragms riveted to the centre 
sill and sides cause the latter to act as girders in carrying 
the load. These girders, in fact, carry the greater propor- 
tion of the load. The bogies have cast steel frames 
with 36in. steel wheels on a wheel base of 5ft. 10in. The 
bogies are spaced 38ft. 6in. between centres. 


cars are for the coal traffic of the Pennsylvania Railroad, ! this country as they were earlier in the war. 


and the first lot has been built at the railway company’s 
works, 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Shipbuilding and Midland Iron and Engineering Trades. 


Irv may seem a far cry from shipbuilding to the 
Midland iron trade, but national needs and industrial 
conditions have become so abnormal that it actually 
happens that the pressure for deliveries from Staffordshire 
iron and steel works to-day is the greater because of the 
speeding up of activities in the mercantile marine ship- 
building yards of the country. And not only are ship- 
building materials in great request, and have to receive 
precedence over other claims, but the busy situation 
attaching to the building of new mercantile ocean tonnage 
is very perceptible in its effect upon the Birmingham 
engineering industries. Certain of the lighter engineering 
branches are just now having to adapt themselves con- 
spicuously to the new demands made by the standardised 
specifications which are being applied to all the details 
of the speeded-up merchant ship construction, down even 
to the small parts of marine engines, lubricators, and 
every kind of fitting. One Birmingham trade in which 
the change is becoming very apparent is marine brass- 
founding. Over a hundred different varieties of high- 
pressure fittings exist in this trade, yet it is asserted that 
it would be possible to reduce the models to three without 
seriously interfering with their effectiveness, and already 
the number is being conspicuously reduced, thouzh, it 
must be admitted, not at present to the enormous extent 
just suggested as possible. 


Iron Trade and Export Difficulties. 


The rolled iron trade is now subject to the same 
restrictions as the steel trade so far as the export markets 
are concerned. Staffordshire finished ironmasters find 
out definitely that nothing can be sent out of the country 
without a licence, and the-execution of export orders 
can only be proceeded with after a Government permit 
has been obtained. But apart from Government work 
there is a development of demand for civil business, 
though much of the latter is ignored, as ironmasters 
cannot give an idea of how long it will take to clear the 
books of existing contracts. It is really impossible for 
makers to accept more than a small percentage of the 
current business on the market. Questions of priority 
which cannot be decided by appeal to a general system 
of classification are continually arising. Consumers 
report that the ‘distribution’ of material appears to 
be thrown back by the ironmasters more and more on 
the Ministry of Munitions. Ironmasters are so tied up 
that they have very little unpledged material at disposal, 
and this necessitates their appeal to the authorities to 
decide rival buyers’ claims. For marked bars and 
merchant bars maximum prices rule, with a substantial 
premium for any orders independent of the control. 
Marked bars are £15 10s. to £16 10s., less 2} per cent. at 
makers’ works, merchant qualities £15 to £16 net delivered 
to consumers, and common sorts £14 15s. to £15 5s. net 
per ton delivered. A great deal of high-grade bar is 
going into consumption in the chain and anchor works. 
Small rounds, squares, and flats are quoted’on the basis 
of £16 10s. for jin. sizes, delivered Birmingham and 
district. North Staffs. unmarked bars remain at the 
“control”? maximum of £13 15s. net at makers’ works. 
Hoops keep at £17 15s. to £19, and tube strip, for which 
there is a great demand, £15 to £15 10s. 


Raw Iron Trade. 


In the continued absence of any decision on 
the application of the smelters for advanced maxima for 
forge and foundry pig irons, there is this week a strong 
tendency to limit sales. More business is offered than 
makers are prepared to book. It is understood that the 
smelters’ application to the authorities is being closely 
inquired into, but no decision by the Ministry of Munitions 
has been allowed to come out. The Staffordshire pro- 
ducers declare that at any rate they are satisfied that 
the evidence they have been able to adduce will establish 
the validity of their claim to an increase. In any transac- 
tions recorded this week upon the Birmingham market 
the full maximum prices now authorised were again 
insisted on respecting forge and foundry iron, with the 
additional condition that any change in the maximum 
will be added at once to contract rates. Only upon these 
terms would makers consent to do business. There is 
unremitting pressure for basic—steel making—iron, and 
it was reported to-day that some South Staffordshire 
furnaces, as well as those of Northamptonshire, were 
being called upon to help to increase the output. Furnaces 
which have been out of blast are, too, being utilised 
wherever possible, but the labour difficulty is not easily 
overcome. Prices keep at :—Staffordshire forge iron, 
90s.; part-mine forge, 95s.; foundry, 97s. 6d.; all-mine 
forge, 115s.; foundry, 120s.; warm-air forge, 145s.; 
foundry, 155s. North Staffordshire: No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; basic, 97s. 6d. Northampton- 
shire: No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; 
basic, 97s. 6d. Derbyshire: No. 4 forge, 90s.; No. 3 
foundry, 92s. 6d. 


Heavy Steel Trade. 


In the steel trade selling prices show great firm- 
ness, and there is a large demand for shipbuilding bars 
and sections in addition to other rolled material. There 
is quite a run on strip for tubes for marine work, and 
steel rounds are in good notice from the marine engineers. 
Owners of sheet mills largely decline to accept such 
business as is available, owing to the difficulty of obtaining 
sheet bars and billets. It is remarked this week that our 
home requirements in rolled steel output are continuously 
increasing as additional plant is installed for turning out 
material of war. Moreover, our Allies are no longer so 


These | dependent upon the steel manufacturing resources of 


In raw 
steel current sales on the Birmingham market are chiefly 
limited to defective billets, 
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Research Work at Birmingham. 


I have previously described how the municipal 
authorities in Birmingham are assisting manufacturers 
in research work by establishing a laboratory and a staff 
of experts in connection, singularly, with the gas depart- 
ment. I am glad to be able to record that the work is 
proceeding satisfactorily. For example, a good deal 
of research has been done in connection with magnetos 
for motors and all classes of internal combustion engines. 
Under the direction of Mr. Walter, the laboratory chief, 
excellent results are now being obtained with chrome 
steel. Storage batteries for motor vehicles have also 
been designed which combine the desiderata of more 
power and less weight. A valuable contribution to 
another branch is the erection of a tube furnace for 
hardening metals, in which the temperatures are under 
perfect control. Oxidation and scaling are prevented, 
and appliances in which a high degree of precision is 
essential, such as gauges, can be handled with much 
greater readiness and certainty than under the system 
which commonly prevails with manufacturers at present. 
Another ingenious device is a photo-micrographic apparatus 
for studying samples of steel or metal alloy. A com- 
plementary part of the laboratory work is the practical 
testing of theories at two foundries, which have been put 
down at the Windsor-street gasworks. These working 
tests are more convincing to the practical man than any- 
thing that the laboratory has to tell him. The activities 
of the undertaking are devoted chiefly to metals, the heat 
treatment of steels, brasses, bronzes, and aluminiwn, and 
the many special alloys that enter into the Birmingham 
manufactures. Analytical work is also carried out relating 
to the composition of metals. Physical and mechanical 
testing is likewise performed. Altogether a very excellent 
laboratory with its equipment and its experimental foundry 
have been got together. 


Excess Profits Tax. 


The Chambers of Commerce have not been long 
in starting an opposition to the increase of the Excess 
Profits Tax. The executive of the Coventry Chamber 
has this week passed an opposing resolution, and is asking 
the Association of Chambers to urge on the Government 
the strong feeling of the commercial community that 
there should be an assurance that the tax will not be 
continued after the close of hostilities. 


No Women Dilution in the Glass Trade. 


A controversy has arisen in the flint glass trade 
on the question of the employment of women in the glass- 
cutting shops in the Stourbridge and Birmingham districts. 
There is a marked dearth of male glass cutters and decora- 
tors in the trade, and the employers have sought to relieve 
the position, and extend the export trade, by the intro- 
duction of woman labour. These, it is stated, are per- 
fectly well able to do much of the work with a little training. 
Last November the employers and employed, representing 
the entire British industry, met at the oftices of Sir George 
Askwith, of the Board of Trade, when the men’s represen- 
tatives agreed to the proposed dilution, the wages of the 
women to be fixed-by the Board after a further hearing. 
The men, however, have now rejected the scheme, the 
Operative Cutters’ Society, which represents 80 per cent. 
of the trades union, having voted against it. It is hoped 
that by persuasion some way out of the difticulty will be 
found, but for the present this attempt to capture more 
overseas trade has been deleteriously thwarted. Happily, 
a different situation exists regarding the Electric Supply 
Committee of the Birmingham Corporation. This body 
has just resolved that owing to the new demands of the 
military, women shall in future be employed in the 
Corporation power stations, particularly in the switch- 
rooms, engine-rooms, and boiler-houses. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH the general position of the iron and 
steel market is very awkward and uncomfortable for a 
good many people, it now gives rise to no particular 
anxiety, for it is felt that we shall have enough material 
to enable the country to fight this war to a finish, and 
naturally other considerations can wait. The point 
for discussion is, however, how far it is wise to go in 
directing energy to the output of steel. This country, 
untike Germany and the United States, has always made 
a much larger proportion of iron out of the raw materials 
of the industry, and particularly of foundry iron. If 
a comparison of the total output in terms of pig iron 
be made with either of the above-named countries, and 
then the proportion of steel taken for each, it will be seen 
that foundry iron in Great Britain has been a much more 
important item than in Germany or America. The 
present tendency is to augment the steel production as 
much as possible, not only by making more steel with 
new productive appliances, but by reducing the output 
of iron, and it may be a question whether this tendency 
can go much farther than at present without seriously 
affecting the general welfare of our various industries. 
Cheap and plentiful foundry iron has most unquestionably 
been the foundation of our great engineering industry. 
One cannot, of course, look for cheapness in these days, 
but it is very important that the trade shall be able 
to return to cheapness as soon as possible after the war 
is over. 


Pig Iron. 

The position in foundry iron in this district, is 
unchanged so far as prices are concerned, but one cannot 
fail to notice that sellers are much more reserved than 
they used to be. At the present limitation of profits 
there is no great inducement to make sales. Outside 
consumers who have no contracts running, and want to 
buy foundry iron in small lots frequently, will almost 
certainly meet with difficulties in the near future, unless, 
of course, the war should suddenly collapse and the whole 


‘situation be changed. Derbyshire No. 3 pig iron is still 
quoted here at 98s. 8d. delivered, including the com- 
mission and the usual proviso as to a change in the 
maxima; but as week succeeds week and no news is 
received with regard to this expected change, scepticism 
about it is apt to grow stronger. Of course, until a 
positive announcement is made one way or the other 
people will believe that the advance may come, and sellers 
must protect themselves against the possibility. No 
hints are received here as to the cause of the delay, and 
it can only be supposed that ironmasters in the Midlands 
are still engaged in trying to persuade the authorities 
that they have a bond fide right to it. This may be more 
difficult than was at first supposed. ‘The price of Stafford- 
shire iron delivered here is 102s. 6d. for No. 3, and 107s. 6d. 
for No. 1, and it would appear that there is a demand for 
all that can be spered to come into the district. For a 
long time this iron was sold in close competition with 
Derbyshire, and it is curious to see it at 4s. more money, 
and yet to know that it can be sold. This is another 
confirmation of the theory that Derbyshire iron is much 
less plentiful than it used to be. Scotch foundry iron 
continues to be sold here at 126s. 6d. for the Eglinton 
group, and 128s. for the Glengarnock group, plus a com- 
mission when it is sold by a merchant ; but the sales are 
small, for few founders care to pay the price. Malleable 
pig iron is quoted at 150s. at the works, the price being 
fixed apparently by agreement. In forge pig iren no 
large business appears to be done here, but no doubt 
any forge iron which can be spared can be easily sold at 
the full maximum of 96s. 2d. delivered equal to Warrington. 


Semi-steel. 


I could not find any seller of billets this week, 
and apparently the usual selling agents have now nothing 
that they can do except to get the material through 
which was sold long ago. There is no price for billets 
in Manchester. 


Serap. 

The position as regards wrought scrap is very 
puzzling, and really the trade does not know what to be 
at. It is becoming quite urgent that the situation should 
be cleared up, so that dealers can get to work again. 
The fixed prices of £5 5s. for jin. iron and £5 15s. for 
thicker iron do not seem to be of any use in this district. 
There is a theory that 2} per cent. may be added to 
these prices; but does this mean -that merchants or 
consumers may pay an extra 2} per cent. to producers 
of scrap in order to obtain it ? There is quite a good 
demand for cast scrap, and in view of the coming position 
in pig iron it is only natural that holders should not be 
in any hurry to sell. If the pig iron supply runs short 
more foundry scrap will be wanted, and the quantity 
coming into the hands of dealers is not at all excessive. 
This particular market is at present full, and _ sellers 
can do as they like. So far the actual prices have remained 
moderate, good ordinary castings being offered at 100s., 
while for specially fine qualities 107s. 6d. to 110s. would 
be asked. With Scotch pig iron at 128s., special scrap 
should be worth more than 110s. Founders have used 
steel scrap more largely of late, but there is no economy 
so far as price is concerned in this practice. The demand 
for steel scrap remains good, and about 106s. on trucks 
can now be obtained. This is near the maximum, but 
not quite up to it, if the merchant's profit be added. 


Metals. 


There has been no further change in copper 
prices, although the American position suggests that 
they may yet be lower. Strong sheets are quoted at 
£165 per ton, but, of course, cannot be bought except 
under the regulations. Tin has been firmer again, and 
merchants here quote £240 10s. for English metal. Lead 
is not quoted. 


Exhibition of Gas Furnaces. 


There is at present being held in the furnace 
demonstration room of the Manchester Corporation an 
exhibition of gas-fired industrial furnaces made by the 
firm of John Wright and Co., Birmingham. The room 
in which the demonstration is taking place has been 
specially equipped for functions of this character by the 
Corporation gas department, high and low-pressure 
gas mains and air under pressure being laid down ready 
for connection to the exhibits. Each day during the 
exhibition demonstrations are being given of the uses to 
which coal gas can be put for industrial processes, such 
as high-speed steel hardening, metal melting, and anneal- 
ing. Two of the most interesting exhibits are the 
** Lopress”’ regenerative annealing furnace and the 
** Lip-axis” crucible furnace. In the former it is possible 
to produce the “ greasy ”’ flame so essential for annealing. 
The gas used is at ordinary town’s pressure, and air at 
2in. to 4in. water gauge can be provided by a fan. The 
air is supplied on the regenerative principle, and a tem 
perature of 2550 deg. Fah. is attainable. In the “ lip- 
axis” tilting crucible furnace the pouring point remains 
constant throughout the whole tilting movement. The 
furnace has trunnions fixed on an axis adjacent to the 
pouring lip of the crucible, and the bottom portion of the 
furnace is raised by chains, gearing, and a hand wheel. 
The ends of the chain are secured and fastened to the 
bottom of the furnace body, and the weight of the 
latter is balanced by a counterweight, so that when the 
hand wheel is turned the furnace is tilted without the 
pouring point being altered. 


Barrow-in-Furness, Thursday. 
Hematites. 


The briskness industrially in the hematite 
pig iron trade is well maintained, but there are as yet 
no further additions to note in the number of furnaces 
in blast, the total for the whole of the district being 
twenty-nine. It was expected that before this the 
Askam Ironworks would have been restarted, but the 
difficulties have not been wholly overcome, though the 
works are ready, and a certain amount of raw material 
has been gathered together. At Carnforth there is only 
a single furnace in blast, but improvements and repairs 





to the other two furnaces are being carried out. The 


local consumption of iron is very Heavy and accounts 
for a big proportion of the iron smelted at Barrow and at 
Workington. Prices are at the maximum rates, with 
127s. 6d. per ton for parcels of mixed numbers of Bessemer 
iron, and special brands are at 140s. per ton f.o.t. There 
is nothing being done in warrant iron, 


Iron Ore. 


All through the district there is a very busy 
state of affairs to report in the iron ore trade. The 
demand on local as on general account is very heavy, 
and as more labour is being obtained for the mines the 
output has been increased. Progress is being made with 
the huts for the accommodation of miners. The demand 
for foreign ores is steady. 


Steel. 


In the steel trade the whole of the available 
plant is as busy as possible, mainly on billets and other 
semi-manufactured sorts for work of national importance. 
At both Barrow and Workington a very big output 
is being kept up. The steel foundries are as busy as they 
can be. For steel shipbuilding material there is a strong 
request all round on account of merchant construction. 
Prices are unchanged with heavy steel rails at £10 17s. 6d. 
to £11 10s.; light rails are at £14 to £14 10s.; and heavy 
tram rails at £14; ship plates, £11 10s.; and boiler plates, 
£12 10s, per ton. Billets are at £12 per ton. 


Fuel. 
For coal there is a strong demand, and steam 
sorts are’at 25s. to 27s. 6d. per ton, and house coal is at 
27s. 6d. to 37s. 6d. per ton, For coke there is a very 


keen demand, and East Coast qualities are at 33s. to 
35s. 6d. per ton, with Lancashire cokes at 31s. per ton 
delivered. Cumberland cokes are in good local request. 








NORTH OF ENGLAND. 
(F rom our own Correspondent.) 


Trade and the Budget. 


Tuer question as to how the Budget will affect 
industries in this district has been keenly discussed 
during the week. In this district most of the principal 
works are controlled, and managers welcome the proviston 
for merging the Munitions Levy in the Excess Profits 
Tax. The double system of taxation was quite unwork- 
able, and was leading to inextricable confusion. Although 
the excess profits tax is raised from 60 per cent. to 80 per 
cent. it is thought this may not mean in practice much 
increase on the Munitions Levy in many controlled works. 


Cleveland Iron Trade. 


The Cleveland pig iron trade continues active 
in all its branches. In the home trade deliveries are 
reported to be proceeding very smoothly under the May 
allocations. There being no searcity of iron, makers are 
fully prepared to meet all the orders, and the noticeable 
improvement in the truck position has greatly facilitated 
dispatch. With the system of fixed prices and official 
allocation of supplies in vogue there is not much induce- 
ment to make forward contracts, but in one or two cases 
it is reported that buyers have been expressing a wish to 
arrange for deliveries over the next six months, the desire 
being to assure supplies so far as that can be done under 
existing conditions. Prices are unchanged. For home 
consumption No. 3 Cleveland, No. 4 foundry, and No. 4 
forge are 92s. 6d., with a premium of 4s. for No. 1. The 
f.o.b. quotations for export are :—No. 1, 107s. 6d.; No. 3, 
102s. 6d.; No. 4 foundry, 101s. 6d., and No. 4 forge 
100s. 6d. 


Hematite Pig Iron. 


The output of East Coast hematite pig iron has 
not undergone any further restriction. During the past 
few days supplies of ore have been coming forward more 
satisfactorily. Supplies of hematite to home consumers 
are well maintained, but under strict official supervision, 
every transaction coming under the scrutiny of the 
Ministry of Munitions. Export business continues quiet. 
The home maximum price is still unchanged at 122s. 6d. 
for East Coast mixed numbers, while the export quota- 
tions are entirely nominal at 137s. 6d. and 142s. 6d. for 
France and Italy respectively. 


Iron-making Materials. 


Deliveries of ore under contracts are coming 
more regularly to hand. Good medium furnace coke 
still realises 28s. per ton at the ovens, or 30s. 6d. per ton 
delivered at the works. There appears to be no surplus, 
but neither is there any shortage, the demand just about 
balancing the supply. 


Manufactured Iron and Steel. 


Activity of the most energetic description 
pervades the steel trade in the North of England, every- 
thing giving place to the requirements of the Government, 
on which account practically the whole of the output 
is monopolised, either directly or indirectly, to the absolute 
exclusion of all other claims. The orders held are of a 
very extensive character, and it is almost impossible 
under the circumstances to prevent deliveries running 
behind. Under official control there is now available a 
considerable quantity of shipbuilding material. Northern 
steel plate and angle makers should make a note of the 
fact that there is a prospect of an increasing trade with 
Norwegian shipbuilders after the war. The British 
Vice-Consul at Haugesund reports that two proprietors 
of shipbuilding yards state that they will endeavour to 
seek connections in the United Kingdom when the pressure 
of work on British firms is not so great, and adds: ‘‘ The 
proprietor of one of the local yards stated that British 
shipbuilding materials are preferred to German, and that 
| this was the case in many other places beside Haugesund. 
At one time practically all the trade in Norway in ship- 
building supplies was in the hands of British firms, prin- 
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cipally on the North-East Coast, but with the increased 
demand for this class of goods German competition became 
keener, and trade was gradually diverted into the hands 
of German firms. It remains with the British firms to 
see that they recover their lost trade.” All departments 
of the finished iron trade are working under tremendous 
pressure. Large Government orders are still being 
placed, and while there is no lack of ordinary business, 
only a very limited quantity of this class of work is going 
through. The quotations for home trading are as follows : 
—Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d. The 
following are nominal quotations for export :—Common 
iron bars, £15; best bars, £15 5s.; double best bars, 
£15 12s. 6d.; treble best bars, £16; packing iron, £11 ; 
packing iron, tapered, £11 15s. to £12 15s.; iron ship 
angles, £15; iron ship rivets, £17 to £18 10s.; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel ship plates, jin. and upwards, £13 10s.; 
5/,,in., £13 15s.; fin., £14; %/,,in., £16; jin., £18; steel 
boiler plates, 20s. on the foregoing prices ; steel joists, 
£11 2s. 6d.; steel sheets, singles, £20 ; steel sheets, doubles, 
£22; steel hoops, £17; heavy sections of steel rails, £12— 
all less 24 per cent., except ship plates, angles and joists, 
packing iron, and iron bars, 


Scrap. 


The position in the market for scrap is much the 
same as it was last week. So far as the wrought iron 
scrap trade is concerned, the market remains practically 
at a standstill—that is, as regards new business. Of 
course, wrought iron scrap is being delivered against old 
contracts, but one does not hear of anything being fixed 
up on the new basis. A great many difficulties have 
arisen, and these have to be overcome before this par- 
ticular section of the trade can resume on anything like 
a satisfactory course. One of the greatest difficulties is 
the fact that the 2} per cent. allowed to the merchant 
hardly covers him for his outlay. In the first place, he 
has to pay for the material promptly, and then has to 
wait two months for his money from the works. In 
addition, there are difficulties as regards weight and 
selection. It is not always possible to get the actual 
loader of the scrap to load it in such a way that it will 
suit the works buyers, and merchants have a very big 
risk to cover in this connection. Supplies of steel scrap 
are still rather restricted, and merchants are kept 
thoroughly engaged in their attempts to cover the require- 
ments of their customers. Every kind of steel scrap 
material now commands the full maximum prices. The 
current rates stand :—Steel scrap (heavy melting), 
£5 5s.; heavy forging, £5 5s.; steel turnings, £2 12s. 6d. to 
£2 15s.; steel scrap, light, £2 to £2 5s.; cast iron scrap 
(cupola metal), £4 10s. to £4 15s.; wrought iron plates 
and sectional material, jin. thick and over, £6 5s.; heavy 
wrought iron scrap, jin. thick and over, £5 5s. 


The Coal Trade. 


The market this week has again been quiet, and 
there is no movement to record in either coal prices or 
freight rates. At the same time, collieries seem to be 
working fairly steadily, though not altogether without 
loss of time. The home demand continues large, especially 
for industrial purposes, and Admiralty requisitioning 
has been on a somewhat fuller scale of late, while there 
are regular contract shipments going to the coast ports 
and to France and Italy. The trade that is being done 
is chiefly at the schedule prices, which have no influence 
on the market. There is,on the other hand, no lack of 
inquiry for neutral shipment. The Northumberland 
steam section is quiet. The prices current are :—D.C.B.’s 
at 30s., and 27s. 6d. to 30s. for Tyne prime bests. Secondary 
best steams are unchanged, and quoted at from 21s. to 
25s., according to the class selected. Steam smalls 
are rather slack, and in poor request at about 18s. to 19s. 
for bests, and 15s. 6d. to 16s. 6d. for secondary sorts. 
Unscreened steams for bunkers are very slow, and the 
prices are easy at about 17s. to 18s. The Durham market 
is,on the whole, fairly well supported by a good manu- 
facturing demand. Prices are in no case lower, and 
generally well upheld. Best gas is steadily held at 25s. 
to 26s., and seconds at 16s. 6d. to 18s. Coking fuels are 
quiet for export at about 17s. to 18s. 6d. for the ordinary 
brands. The bunker market suffers from a diminished 
demand, and the prices are weak at from 16s. 6d. to 17s. 
for ordinaries, and 17s. 6d. to 18s. 6d. for bests. The coke 
section is very steady. Quotations are as follows :— 
Northumberlands: Best Blyth steams, 30s.; Blyth 
second steams, 21s. to 25s.; Tyne prime steams, 27s. 6d. 
to 28s.; Tyne prime seconds, 20s. to 24s.; unscreened 
bunkers, 17s. to 18s.; households, for home market, 21s.; 
for export, 30s., nominal; Blyth best smalls, 18s. to 
19s, 6d.; Tyne prime smalls, 19s. to 20s.; second smalls, 
15s. 6d. to 16s. 6d. Durhams: Steam (locomotive), 
27s. 6d. to 30s.; best gas, 25s. to 26s.; second gas, 16s. 6d. 
to 18s.; special Wear gas, 27s. to 28s.; smithies, 25s. and 
27s. 6d.; ordinary bunkers, 16s. 6d. to 17s.; best bunkers, 
17s. 6d. to 18s. 6d.; superiors, 20s.; coking unscreened, 
17s. 6d. to 18s. 6d.; coking smalls, 16s. 6d. to 17s. 6d.; 
gas coke, 31s. to 33s.; blast-furnace coke, 28s. at ovens, 
fixed price ; foundry coke, 41s. to 42s. 6d.; patent oven, 
38s. to 40s, 


Semi-skilled Workers’ Wages Award. 


Some 10,000 lesser skilled men employed in the 
engineering establishments on the North-East Coast 
are to be given a further 2s. increase in wages as the 
result of an award by the Committee on Production. 
The 2s. advance, it may be stated, applies to time rates, 
but a proportionate increase is to be given to pieceworkers. 
The Committee also states: “It is the intention that 
the advance hereby given shall be independent of and 
distinct from the general advance awarded by the finding 
of the Committee of March Ist, 1917, for the engineering 
and foundry trades generally, including the North-East 
Coast.” 











SHEFFIELD. 
(From our own Correspondent.) 


Excess Profits Taxation. 


Ir cannot be said that the Budget Statement, 
so far as the taxation of the excess profits of controlled 
firms is concerned, has very deeply stirred the interest of 
manufacturers here. Inquiries made in the most likely 
circles show a rather general disposition to await definite 
results. Not that it is anticipated that any change will 
be made in the main features of the Bill, but there are a 
few things firms would like to know more about, and 
they are hoping that further information will be gleaned 
during the passage of the measure to the Statute Book. 
The merging of the Munitions Levy into the excess profits 
tax is hailed as a very good thing, the general opinion 
being that whilst at the very first there might have been 
some ground for mulcting controlled firms in this special 
form of taxation, the conditions that favoured it rapidly 
passed in consequence of the rise in all kinds of raw 
materials and the enormous increase in wages, and for 
a long time there has been absolutely no reason why 
uncontrolled firms should have had, even apparently, 
preferential treatment in taxation. Candidly, the suspen- 
sion of some of the trades union customs and the assistance 
of the Government in supplying labour has not meant very 
much to the controlled firms. These things may have 
been helpful in a measure to the carrying out of the 
Government plans as to output, but after all the brunt of 
the burden has fallen pretty automatically upon the 
shoulders of the firms themselves. Expansion of output 
has, depended more upon them than upon anybody or 
anything. They have persevered: with expansion in face 
of the knowledge that to whatever degree they succeed 
no profit benefit, beyond a given point, would accrue to 
them. Their profits were strictly limited, and if by 
any means they stood to gain a possible advantage— 
a very rare contingency—under the Munitions Levy, they 
were caught in the net of the Finance Acts and had to 
pay on the basis of ‘*‘ whichever was the higher.”” Now 
inequality disappears and all firms, controlled or otherwise, 
have a profit incentive to increase the output. 


Penalised Patriotism. 

It is a point worth noting that, apart altogether 
from the question of paying special taxation, the actual 
profits of very many of the larger firms have fallen in 
ratio to turnovers, and show net results very little better, 
if any, than might have been reasonably expected had 
there been no war. And there are, too, instances in 
which pre-war profits were kept down simply because 
managements would not avail themselves, as many firms 
were doing, of cheap German castings and forgings, but 
insisted upon the English article. The profit *‘ standard ” 
of such firms was consequently fixed at a low level, and 
they became penalised for their patriotism. Then there 
were cases in this district in which firms for one reason 
or another had been in quite low water just before the war, 
and companiesthe capital of which had been written severely 
down in recent years. In these’ instances special repre- 
sentations were made to the Ministry of Munitions and 
not infrequently consideration was given. Controlled 
firms here—and that means most of the steel concerns— 
are becoming anxious about the future. They quite 
appreciate the removal cf the inequality between controlled 
and uncontrelled businesses with regerd to excess profits 
taxation and the merging of the Munitions Levy, with all 
the uncertainty attached to taxation uncer alternative 
systems, into the Finance Acts, but what they desire 
is definite assurance that, without any equivocation 
or conditions, the cost of the buildings and machinery 
set up in the interests of war material production shall 
be entirely depreciated before the end of the war or within 
a few months of that event. Many manufacturers have 
assured me that, so far, they absolutely see no useful 
purpose for the employment after the war of the bulk 
of the machinery that will hardly be worth anything at 
all at that time. The buildings may come in as ware- 
houses, but if so firms are faced with increased local 
rating for buildings that are no longer being used for 
productive purposes. 


The Faculty of Metallurgy. 


The Court and Governors of the Sheffield 
University met on Monday for the purpose of making 
necessary alterations in statutes and ordinances consequent 
upon the establishment of a Chair of Civic Art, and the 
division of the Faculty of Applied Science into the Faculties 
of Engineering and Metallurgy. It will be remembered 
that Professor William Ripper, M. Inst. C.E., who was 
Dean of the old Faculty, on his elevation to the Vice- 
chancellorship recently, in succession to Dr. Fisher, 
now Minister of Education, brought forward the proposal 
that the work of his colleague, Dr. Arnold, in the Metal- 
lurgical section, should be recognised by separating 
Engineering from Metallurgy in the Applied Science 
Department and making two faculties. This has been done, 
and at the Court of Governors’ meeting the matter came 
up for confirmation. The Vice-chancellor, in formally 
proposing the necessary resolution, embracing the making 
of a new statute and new ordinances, called attention 
to the fact that Mr. W. H. Ellis and Mr. G. Blake Walker 
were to be members of the Faculty of Engineering, and 
expressed pleasure that it had been possible to include 
two such valued members of the University Council and 
such distinguished members of the engineering profession. 
Another point to which he drew attention was an alteration 
in the interests of the works pupils who attend the 
University. In the past these students have not been 
able to obtain the Associateship, which is a distinction 
of some value to young engineers. As day students 
they had not taken a sufficient number of lectures or 
attended a sufficient length of time to qualify them for 
the examination. On the other hand, the evening students 
have had in the past, and still have, the power to take 
the Associateship if they attend long enough, the minimum 
being four years. It was now proposed that the day 
students who come from the works shall be allowed to 
attend a fourth year and thereby qualify for the Associate- 
ship. It is believed that this alteration will be much 
sagen both by the students themselves and by their 

rms, 





Round the Works. 


ALTHOUGH at the moment of writing circum- 
stances are temporarily retarding output, the production 
of steel, apart from this passing difficulty, is splendidly in 
hand. Careful inquiries show that the highest hopes in 
this direction are being fulfilled, so far as the purposes of 
the war are concerned. One might go considerably 
further and say that Sheffield’s steel making capacity is 
now on a sufficiently large scale to enable the Government 
to be even more generous with regard to general or private 
trade. As to that, reports vary very much. Some people 
will tell you they are unable to touch anything beyond the 
“A” classification, whilst others admit very fair con- 
cessions beyond that point. In any case a good margin 
of general trade is maintained, and some firms tell me they 
have really nothing to grumble about in the circumstances. 
The latest overseas business appears to include steel for 
Punta Arenas, Yokohama, Kobe, Barranquilla, Coronel, 
Havana, Toronto, Lisbon, Petrograd, Madrid and Savanilla; 
files for Saigon, Hong-Kong, Bangkok, Monte Video, Cal- 
cutta and Loanda; tools for Penang, Hamilton, Buenos 
Aires, Calcutta, Montreal, Winnipeg, La Guayra, Perth 
(W.A.),and Madrid ; iron for Lisbon; cutlery for Santos 
and Calcutta; hardware for Montreal and Toronto, and 
saws for La Guayra. This list, of course, only gives an 
idea of the business passing, but it shows at least its world- 
wide character. The War-office is asking for tenders for 
20,000 scissors and 5000 pickheads, which, in these days 
of millions, are very small items, especially compared with 
the Government contracts for light steel goods now 
running. Sheffield continues to turn out enormous 
quantities of steel helmets. Mining machinery and 
implements are an active line still, especially for quartz 
crushers, and labour-saving machinery for collieries, in the 
way of coal cutters and haulage plant, is in strong request. 
Tramway undertakings are placing as little new business 
as possible, the latest contracts being for special track 
work and points and crossings, for the Glasgow and Derby 
Corporations. Railway companies are building no new 
rolling stock worth speaking about, but with the enormous 
wear and tear on existing stock repair and renewal orders 
are simply pouring in at a much faster rate than they can 
possibly be executed. The requirements of railway com- 
panies and tramway undertakings at the expiration of the 
war will be astounding, and will take years to satisfy. 
Several Sheffield firms figure in the list of contracts 
recently published by the London County Council. Cam- 
mells and Bessemers are each to make about 2250 driving 
and pony wheel tires. Hadfields, for extra cost of labour 
and materials employed in the filling of an order for special 
track work, are receiving an additional £3000, and the 
Brightside Foundry and Engineering Company has 
secured an L.C.C. contract for additional steam, exhaust, 
&c., piping at Greenwich, and also in connection with the 
condenser being erected there, the total estimated cost 
being about £8540. Councillor A. J. Bailey, chief organiser 
of the Sheffield branch of the National Amalgamated 
Union of Labour, who, by the way, has just completed 
twenty-one years’ service as such, and has seen the branch 
grow from 1000 to 20,000 members, reports that for the 
quarter ended March 3lst there were sixteen important 
wages movements, affecting 15,792 men, and yielding an 
aggregate gain in wages of £120,537. This just gives a 
faint idea of how employers are experiencing an advance 
in the cost of production from the wages point of view 
alone. To me, however, one of the most interesting 
features of the report is the fact that, notwithstanding the 
high pressure at which the men have been working, there 
have been relatively few accidents, and the claims under 
the Workmen’s Compensation Act are fewer than for any 
quarter during the past three years. This, I believe, is 
due to the greater alertness of managements as well as 
men—one of the results of the present high tension. 
With regard to the enlistment of young skilled and semi- 
skilled men that is now in operation, and the filling of their 
places with persons unfit for military service, and generally 
unskilled for the work, all I can say is that whilst employers 
are trying to do their part in a patriotic spirit, there is no 
gainsaying the embarrassment the whole thing is causing 
them. However, it presumably has to be done. 


Iron, Steel, and Coal. 


All classes of iron, particularly hematite, are in 
urgent demand, and consumers would heartily welcome 
any signs that makers were receiving greater facilities for 
the delivery of raw materials to the furnaces. New blast- 
furnaces are being built, and some that have been standing 
idle are being made ready for blowing in, and a large 
number of new open-hearth and electric steel melting 
furnaces have been installed. Everything, in fact, is 
favourable to as big an increase in output as could be 
desired. The only thing, or the chief thing, required is a 
better organisation of the labour supply. Swedish iron 
and steel are difficult to secure, and, where obtainable, 
absurdly high prices are asked. The local output of 
basic and acid billets shows little change. All kinds of 
iron and steel scrap are consumed as quickly as made, and 
in every case values are at the top of the market and very 
firm. The Germans put their common irons to better 
purpose in steel making than we seem to have done, so that 
with ores inferior to ours they were able to employ basic 
steel where acid was always specified here. If a good ore 
substitute for hematite could be used output operations 
would be greatly helped. Something of this kind, how- 
ever, is, I believe, in hand. Steam coals keep very strong 
and active, outputs going away freely, chiefly for inland 
consumption. Nuts might be more plentiful, and the 
demand for all kinds of slacks is so heavy that in many 
instances contract supplies are in arrears. There is 
searcely anything for the open market. As. regards 
shipments, France and Italy are taking about the usual 
quantity, but even where licences are held for export to 
neutrals, carrying tonnage is so short that very little gets 
away, though a fair number of inquiries are to hand for 
forward business, strengthening the market. A good 
weight of slacks has been taken off the market recently 
for the coke ovens. House coals experience increased 
pressure, if anything. Best South Yorkshire steam hards 
quote 17s. 9d. to 18s. 3d., Derbyshire ls. less, seconds 
16s, 6d. to 16s, 9d., and cobbles 16s, 6d. to 17s, 
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SCOTLAND. 
(From our own Correspondent.) 


Bessemer Gold Medal. 


Specrat satisfaction is felt locally that the 
Bessemer Gold Medal, awarded annually by the Iron and 
Steel Institute, has been presented to Mr. Andrew Lam- 
berton, Sunnyside Engine Works, Coatbridge, for his work 
in the development of the principal mechanical engineering 
appliances in use in the manufacture of iron and steel. 


This presentation is of special interest owing to the fact | 


that Mr. Lamberton is the first Scotsman who has received 
the medal. 


Motor Trade and Discharged Men. 


A central committee, representative of all the 
important motor organisations, has been formed to find 
civil employment for men engaged on war service formerly 
connected with the trade. When demobilisation takes 
place it is proposed to classify the applicants, according to 
qualification, among the various societies represented on 
the committee. The committee is co-operating with 
motoring organisations in overseas Dominions, with a view 
to assisting men to secure employment in any part of the 
Empire. The headquarters for Scotland are at the 
Scottish Automobile Club, 163, West George-street, 
Glasgow. 


Wages. 

An agreement has been come to between repre- 
sentatives, employers and men engaged in dyeing, bleach- 
ing, finishing and kindred trades, whereby the men will 
receive an increase of lls. per week and women 7s. per 
week. Youths under 18 years of age also receive an 
advance of 7s. per week. All war bonuses and allowances 
are abolished, and the increase will be paid as from the 
first full pay following April 9th, 1917. 


Pig Iron. 

Seotch pig iron makers are very busy. All 
qualities are in strong demand, but more particularly 
hematite for consumption at local steel works. Shipments 
are now practically negligible, apart from Allied require- 
ments, few licences, if any, being granted to neutral con- 
sumers in the meantime. Stocks now amount to 3398 
tons, compared with 5338 tons at the end of 1916, and 
116,098 tons at the close of 1915. Values are firm and 
unchanged. 


Quotations. 


The prices of Scotch makers’ iron are as follows :— 
Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 125s.; 
Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.: Clyde, 
Summerlee, Calder and Langloan, Nos. 1, 130s.; Nos. 3, 
125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 125s.: 
Eglinton, at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is practically no change in the iron and 
steel trades. Everything possible is being done in the way 
of new works and machinery, but in spite of all efforts the 
demand continues far ahead of output. Raw and semi- 
finished materials from America are in very small bulk, 
and with home sources restricted private consumers are 
finding great difficulty in staying the pace. In the steel 
industry works are employed to their utmost capacity. 
The home market absorbs the entire production in the 
meantime, and exports are few and far between. Quota- 
tions, however, are unchanged as follows :—Steel angles, 
£14 2s. 6d.; ship plates, £14 5s.; and boiler plates, £15 5s., 
all per ton f.o.b. at Glasgow. Black sheet makers have an 
abundance of orders for the heavier gauges, and find it 
quite impossible to satisfy the demand for war purposes. 
The price is still in the region of £18 5s. per ton, f.o.b. 
Glasgow. Galvanised material is off the market, except 
for war requirements. The position in the malleable iron 
trade is unchanged. Makers have plenty of orders, and 
small sizes are at a premium. Owing to Government 
restrictions export of steel is, of course, impossible, while 
exports of iron products are curtailed by lack of tonnage 
and small outputs. “Crown” quality iron bars are 
quoted on the basis of £15 5s. per ton net,.for export, but 
much higher prices are obtainable for prompt delivery. 
All branches of the engineering trades, and particularly 
the structural sections, are extremely busy with work on 
war account. 


Coal. 

The general situation in the Seotch coal trade is 
unchanged. In Lanarkshire and Ayrshire the collieries 
are managing to keep things moving fairly well owing to 
local industrial requirements. Navigation and _ house 
sorts, however, are quieter at present. In the East. of 
Seotland, including both the Lothians and Fifeshire dis- 
tricts, the outlook is dull. Prices remain firm. Ell coals 
are quoted, f.o.b. at Glasgow, 19s. to 21s. 6d.; splint, 18s. 
to 3is.; navigation, 30s.; steam, 18s. to 24s.; treble nuts, 
23s. 6d.; doubles, 22s.; singles, 20s.; best screened naviga- 
tions, f.o.b. at Methil or Burntisland, 30s.; first-class 
steams, 25s.; third-class, 20s.; best steams, f.o.b. at Leith, 
23s. to 23s. 6d.; secondary qualities, 21s. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 117,447 tons, compared with 143,345 
in the preceding week, and 208,064 tons in the correspond- 
ing week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Ir was generally expected that by this time an 
official announcement would have been made concerning 
the terms of compensation to owners in respect of the 





coal mines being taken under the control of the State, 
and considerable disappointment is felt that the un- 
certainty and anxiety prevailing have not been set at 
rest. It is, however, understood that details of the 
scheme are likely to be issued within the next week, 
and that the main proposals have been agreed upon, but 
that there are minor details that have yet to be settled. 
It is reported that the principle of the scheme is that 
owners will be paid on the basis of pre-war dividends, 
contingent upon a certain output being maintained, but 
rumours have also been current that colliery owners 
would be allowed pre-war profits, and that these would 
be arrived at in the same way that the datum line for 
Excess Profits Tax is obtained, viz., by taking the average 
of the two best out of the three years’ profits prior to the 
war. 


Miners and the Army. 


The adjourned conference of delegates from the 
South Wales coalfield was held on Tuesday, when the 
question of the combing-out of underground workers 
was again up for consideration and decision. The result 
of the conference was more satisfactory than was believed 
to be likely a week ago, seeing that the delegates agreed 
by a large majority to accept the recommendation of 
the Miners’ Federation of Great Britain, which was 
supported by the Executive Council of the South Wales 
Miners’ Federation. This recommendation was that 
the Government authorities should, in calling up men for 
military service, take those who had entered the mines 
since August, 1914. When the matter was previously 
discussed the delegates from this coalfield supported the 
view that the Federation as an organisation shaquld 
take no action with regard to the scheme put forward 
by the Coal Controller for withdrawing miners for military 
service, and the impression was given that a considerable 
number of delegates were not only prepared to withhold 
all assistance from the authorities, but to put obstacles 
in the way of men being taken from the mines. 


Pitwood Importations. 

A notice issued this week by the Board of Trade 
makes it necessary for importers of pitwood to apply 
for special licences to the Department for Lmport Restric- 
tions after the 15th inst. Consignments en route before 
May 15th will be admitted in pursuance of the general 
licence, which is now in operation, but which is to be 
revoked. No doubt the idea is that home-grown timber 
should be relied upon more largely, and that tonnage 
space should be saved by reducing the imported material ; 
but although every effort is being made to push on with 
the arrangements for utilising native timber, the supply, 
both through the newly registered Monmouthshire and 
South Wales Colliery Owners’ Pitwood Association, 
Limited, and private firms interested in the pitwood trade, 
is small, and is nothing like sufficient to allow of material 
reduction being made with safety in importations of 
this essential commodity. 


Current Business. 


Business on the coal market has fallen off in 
marked contrast with. last week, when the inquiry for 
supplies was very pronounced, and up to 30s. was paid 
for supplies of large coals. In fact, in some cases colliery 
salesmen were so well booked up that’ coals were un- 
obtainable at 30s. This week, however, the position 
is easier, the demand has melted away, and coals are 
more freely obtainable. Second Admiralties are still 
fairly tight, and are nominally 29s. to 30s., and best 
drys are 28s. to 30s., but ordinary drys have weakened 
to 24s. to 26s. In the case of Monmouthshires the 
tendency is to lower prices. Sellers cannot command 
30s. for leading qualities. The majority of them are 
asking up to 30s.,.but business has been done at 29s., 
and a fair quotation for these coals is 28s. to 30s. Among 
bituminous descriptions No. 3 Rhondda coals are about 
limitation prices, but the call for No. 2 Rhondda coals is 
not so brisk, and large coals are not worth more than 
26s. to 27s., as against 27s. 6d. asked a week ago. Smalls 
are easier. Best bunkers, which were done as high as 
21s. 6d., are now 19s. 6d. to 20s., supplies being easily 
obtainable at the latter figure, while seconds are about 
18s. to 19s. Cargo sorts are quiet at 12s. to 16s., patent 
fuel being 27s. 6d. to 30s., and imported pitwood very 
steady at 75s. 

LATER. 


The market continues to show an easy tendency, 
though so far as the better qualities of large coals are 
concerned the movement in prices is not very pronounced. 
Sellers are quoting 30s., but there is no business being 
carried through at this price, and the disposition of 
buyers is to hold off for the lower figures. The market 
for the majority of better coals is about 28s. to 30s., but 
No. 2 Rhondda large is not worth more than 25s. to 26s. 
Small coals are distinctly quiet on the basis of 19s. 6d. 
to 20s. for best bunkers, patent fuel and pitwood being 
unchanged. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 29s. to 30s.; ordinaries, 
28s. to 29%s.; best drys, 28s. to 30s.; ordinsry drys, 24s. 
to 26s.; best bunker smalls, 19s. 6d. to 20s.; best ordi- 
naries, 18s. to 19s.; cargo smalls, 14s. to 16s.; inferiors, 
12s. to 14s.; best Monmouthshire Black Vein large, 28s. 
to 30s.; ordinary Western Valleys, 28s. to 30s.; best 
Eastern Valleys, 28s. to 30s.; seconds Eastern Valleys, 
27s. 6d. to 29s. Bituminous coal: Best households, 
25s. 6d. to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; 
No. 3 Rhondda large, 29s. to 30s.; smalls, 22s. to 23s.; 
No. 2 Rhondda large, 26s. to 27s.; through, 19s. to 20s.; 
smalls, 14s. to 15s.; patent fuel, 27s. 6d. to 30s. Coke: 
Special foundry, 60s. to 62s. 6d.; good foundry, 55s. to 
57s. 6d.; furnace, 50s. to 55s. Pitwood, ex ship, 75s. 


Newport. 


The tone of the market shows a weaker tendency. 
The tonnage supply is fairly good, but there is not the 
pressure for prompt coals that was in evidence a week 
ago, and buyers are holding off in expectation that more 





favourable terms will be obtainable later. Approximate 
values :—Steam coal: Best Newport Black Vein large, 
28s. to 30s.; Western Valleys, 28s. to 30s.; best Eastern 
Valleys, 28s. to 30s.; other sorts, 27s. to 28s. 6d.; best 
smalls, 17s. to 18s.; seconds, I4s. to 16s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; patent fuel, 27s. 6d. to 30s. Pitwood, ex 
ship, 75s. 


Swansea, 

The anthracite market shows no change of any 
importance, large descriptions continuing easy, as stocks 
are fairly heavy. Machine-made qualities are about 
steady. A deputation from the Western District of 
the South Wales Coalowners had an interview recently 
with the Coal Controller with reference to the question 
of increasing shipments from Swansea. The Coal Con- 
troller promised to look into the question, and see what 
steps could be taken to improve the position. Approximate 
prices :—Anthracite : Best malting large, 24s. to 25s. 6d.; 
second malting large, 22s. 6d. to 23s. 6d.; Big Vein large, 
19s. 6d. to 21s.; Red Vein large, 18s. 6d. to 19s. 6d.; 
machine-made cobbles, 34s. to 36s.; Paris nuts, 33s. to 
35s.; French nuts, 33s. 6d. to 35s. 6d.; stove nuts, 33s, 
to 35s.; beans, 27s. to 29s.; machine-made large peas, 
20s. to 22s.; rubbly culm, 9s. to 9s, 6d.; duff, 5s. 3d. to 
5s. 9d. Steam coal: Best large, 25s. 6d. to 27s. 6d.; 
seconds, 23s. to 25s.; bunkers, 18s. 6d. to 21s. 6d.; smalls, 
10s. to 13s. 6d. Bituminous coal: No. 3 Rhondda large, 
25s. 6d. to 27s, 6d.; through and through, 22s. 6d. to 
23s. 6d.; smalls, 18s. 6d. to 20s. Patent fuel, 27s. 6d. 
to 30s. 


Tin-plates, &c. 

The tone of the tin-plate market is very firm, 
and prices are advancing. Supplies under Class A and B 
certificates are quoted nominally from about 29s. to 
32s. per box of I.C., 14 x 20 112 sheets. Stock 
plates are being disposed of at 35s. per box and more, 
the supply being very limited. At a recent meeting of 
the Tin-plate Conciliation Board an application was 
put forward on behalf of the men of all grades for 25 per 
cent. increase in the war bonuses in operation. The 
increases ultimately agreed upon were :——-Men earning 
weekly 21s., further bonus of 15 per cent., making a 
total bonus of 42 per cent.; men earning 21s. Id. to 30s., 
further 20 per cent. bonus, making a total bonus of 524 per 
cent.; men earning 30s. Id. to 40s., further 20 per cent. 
bonus, making a total bonus of 47} per cent., and men 
earning 40s. ld. and upwards, further 15 per cent. bonus, 
making a total bonus of 374 per cent. Quotations :— 
Block tin, £232 10s. per ton cash, £232 15s. per ton three 
months ; copper, £130 per ton cash, £129 10s. per ton 
three months. Lead: Spanish, £30 10s, per ton. 


Pitwood Supplies. 

The first meeting of the directors of the newly 
Monmouthshire and South Wales Colliery 
Owners’ Pitwood Association, Limited, was held this 
week, The company is the offshoot of the Monmouth- 
shire and South Wales Coalowners’ Pitwood Association, 
which comprises 91 colliery companies, with an annual 
output capacity of 40,000,000 tons. Mr. B. Nicholas 
—Tirpentwys Colliery, Limited—was appointed chairman 
of the company. It was reported that the new Associa- 
tion had already purchased standing woods in Cardigan- 
shire and Monmouthshire, where between 100 and 150 
men were employed in felling timber, and that arrange- 
ments had been completed for purchasing a large number 
of motor lorries for transport purposes to the associated 
collieries. Requisitioned quantities amount to about 
12,000 tons per week, and to obtain these supplies the 
Association will supplement the pitwood obtained direct 
from its own woods by contracts with merchants for 
quantities cut and delivered free on rail. The Association 
has arranged what are considered to be fair prices both 
for standing wood and for timber cut and delivered by 
contractors, and has been able to purchase at these 
prices, 


registered 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Royat InstiruTion or Great Brrrain.—Albemarle-street, 
Piccadilly, W. Paper, ‘‘ Radioactive Haloes,” by Professor 
John Joly. 5.30 p.m. 

Tae Juntor INstIruTion 
street, Westminster, S.W. I. 
Mr. F. D. Napier. 7.30 p.m. 


SATURDAY, MAY 12ra. 


Roya InstiruTion or Great Brirain.—Albemarle-street, 
Piccadilly, W. ‘‘ The Electrical Properties of Gases,’’ by 
Professor J. J. Thomson. Lecture II.: 3 p.m. 


TUESDAY, MAY 15th. 

INGINEERING Socitety.—Royal Society 
of Arts, John-street, Adelphi, London, Diseussion on ‘* Econo- 
mies in Lighting in Relation to Fuel Saving.” 5 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Societ ¥ 
of Arts, John-street, Adelphi, W.C. 2. Paper, ‘‘ The Estimation 
of Toluene in Crude Petroleum,’ by Mr. Stanley Edward 
Bowery. 8 p.m. 

WEDNESDAY, MAY 16ru. 

Royat Socusry or Arts.—John-street, Adelphi, London, 
W.C. Paper, ‘‘ The Blind Sufferers from the War, and their 
Future Employment,” by Sir C. Arthur Pearson. 4.30 p.m. 

Roya MeTreoro.oaicat Socrety.—70, Victoria-street, West - 
Paper, ‘‘ Report on the Phenological Observations 
E. Clark, B.Se., and Mr. H. B. Adames. 


Vietoria- 
by 


or ENGINneers.—39, 
Paper, ‘‘ Works Records,” 


THe ILLUMINATING 


minster. 
for 1916,” by Mr. J. 
5 p.m. 


FRIDAY, MAY 18rx. 


THe InstituTION OF MECHANICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster. Paper, 
** The Construction of Turbine Pumps,”’ by Mr. A. E. L. Chorlton. 
6 p.m. 

Roya Institution oF GREAT Briratn.—Albemarle-street. 
Piccadilly, W. Paper, ‘‘ The Complexity of the Chemical 
Elements.”’ 5.30 p.m. 


SATURDAY, MAY 19ru. 


Royat Instirution oF Great Britain.—Albemarle-street, 
Piccadilly, W. Paper, ‘‘ The Electrical Properties of Gases,’ 
by Professor Sir J. J. Thomson. Lecture III. 3 p.m. 
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TRIAL OF AGRICULTURAL TRACTORS. 


Tue Royal Agricultural Society of England, at the 
request of the Board of Agriculture, has tested two 
agricultural tractors recently in Cheshire. These tractors 
were manufactured by Mr. Ford, of America, who has 
placed at the disposal of the British Government all plans 
and specifications of his machines, as well as the services 
of his experts. It is stated that the tractors may be made 
by British firms, provided they are not sold, but used by 
the Government. The judges who undertook the test 
were Professor Dalby, Mr. F. 8. Courtney, Mr. R. M. 
Greaves, Mr. R. W. Hobbs, and Mr. Henry Overman. 
Sir Gilbert Greenall, honorary director, provided the land, 
and was assisted by the Hon. John E. Cross as steward. 

The following report has been submitted by the judges, 
and has been sent to us by the Society with a request that 
it should be published. 





REPORT OF THE JUDGES ON THE TRIALS OF ForD Motor 
TRACTORS HELD ON THE 247TH AND 257TH Apri, 1917, 
NEAR WARRINGTON. 


At the request of the Royal Agricultural Society of 
England, we have examined two Ford tractors rated at 
25 horse-power, at work ploughing. First, cross-ploughing 
a fallow of strong land in a dirty condition, and sub- 
sequently in a field of lighter land, which had seeded 
itself down into rough grass and which afforded every 
opportunity of testing the motor on the level and on a 
steep hill. In the first trial, a two-breast Oliver plough was 
used, ploughing on an average 5in. deep with 16in. width 
of furrow, subsequently with a three-furrow Cockshutt 
plough at the same depth with breast pitched 10in. In 
the second trial, the three-furrow plough was used, plough- 
ing an average of 6in. deep. In both cases the motor did 
its work with ease, and on a measured acre the time 
occupied was one hour thirty minutes, with a consumption 
of 24 gallons of paraffin per acre. These results we 
consider very satisfactory. 


v . . i 
Che ploughs were not quite suitable to the land, and the 


tractors consequently were working at some disadvantage. 
The total weight of the tractor fully loaded with fuel and 
water, as weighed by us, was 23} ewt. The tractor is 
light for its power, and consequently light on the land, is 
easily handled, turns in a small circle and leaves a very 
narrow headland. The motor is quickly started up from 
cold on @ small supply of petrol. 

After these trials, we proceeded to Messrs, Ford’s Works, 
at Trafford Park, Manchester, where one of the motors 
had been sent to be dismantled and inspected in detail. 
We find the design of ample strength, and the work of 
first-rate quality. We consider the driving wheels rather 
light, and we understand that a new and stronger pattern 
is to be supplied in future. The tractor is designed purely 
for working on the land, and the wheels which are fitted 
with spuds, should be provided with some protection to 
enable them to travel on the road when moving from farm 
to farm. 

Bearing the above points in mind we recommend, under 
existing circumstances, that steps be taken to construct 
immediately as many of these tractors as possible. 





Judges. 

W. EF. Dalby 
| F. S. Courtney 
R. M. Greaves 


Engineering. 
£ £ 


¥: Engineering and 
Sig 1) - sine £ 

7 Agriculture. 
| Robert W. Hobbs ne a 
Henry Overman Fader eer 
Hon. Director. 
Steward. 


Gilbert Greenall ... 


Sie 
(Signed) John KE. Cross 








FIRE BRIGADE COMPETITIONS AT LUTON. 


Most of the engineering and allied works in Luton 
possess private fire brigades, well-drilled and well-equipped, 
and to test their relative strength and skill a series of 
competitions was held at the Corporation Highways Depot, 
on April 28th. Representatives of five firms took part 
in four events, which were timed and judged by civilian 
and military experts. 

In the one-man drill, Jackson (Skefko) and J. Sharpe 
(Vauxhall) tied with 24% sec.; and in the run-off Jackson 
improved upon this performance by } sec. Other times 
were :—J. Pugh (Vauxhall), 253 sec.; W. Conquest (Cars), 
25¢ secs.; W. White (Kent’s), 262 sec.; H. Smith (Cars), 
27% sec.; C. Slater (Kent's) 27% sec.; H. S. Barber (Thermo), 
282 sec.; S. Giddings (Skefko), 293 sec.; F. S. Bates 
(Thermo), 29# sec. 

Two men drill :—(1) Skefko (H. Evans and Jackson), 
19 sec.; (2) Kent’s (J. Lowings and C. Slater), 21 sec.; 
(3) Vauxhall (J. Sharpe and J. Payne), 25¢ sec. 

Three men drill :—(1) Commer Cars (Anderson, Day and 
Conquest), 154 sec.; (2) Skefko (Jackson, Giddings and 
Horne), 15% sec.; (3) Vauxhall (J. Soddy, F. Spicer and 
F. Searle), 16% sec.; (4) Kent’s (Slaterm Lowings and R. 
Cowley), 18% sec.; (5) Thermo (Barber, Bates and H. 
Monks), 21} sec. 

Four men drill :—(1) Kent’s (Cowley, Lowings, Slater 
and W. White), 15} sec.; (2) Skefko (Horne, Evans, Gid- 
dings and Jackson), 16 sec.; (3) Thermo (Barber, Bates, 
Monks and 8. Girling), 17 see.; (4) Commer Cars (Anderson, 
Day, Conquest and H. Smith), 18 sec. 

Gold medals were awarded to the winners, and a £30 
challenge cup, to be held as a championship trophy for 
one year, was carried off by Skefko (Chief Officer H. J. 
Evans), with an aggregate of 34 points; Vauxhall Motors 
being second with 20 points. The judges declared that 
the performances were remarkably clever, and were 
bound to increase the efficiency of the brigades. A 
committee, composed of Messrs. A. J. Hancock (Vauxhall), 
J. Eaton Smith (G. Kent, Limited), and Hafner (Skefko), 
made all the arrangements for the competition, which it 
is intended to make an annual one. 











ATHoucs the number of its omnibuses has been reduced 
the London General Omnibus Company uses two ‘million 
tickets a day and has 7600 punches in work—3000 fewer 
than when the war broke out. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date fir.t given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


105,085 (4004 of 1916). September 16th, 1916.—PiIsTons AnD 
CRANK Connections, Hubert Decimus Henry, 22, Gros- 
venor-road, Chiswick, London, and others. 

Fig. | is a sectional elevation showing an example wherein 
the piston head A fitted to the inner end of the connecting-rod 
B has its spherical peripheral surface embraced by the socket-like 
end of the sleeve ©. For assembling the piston head A in 
position within the socket-like end of the sleeve C, the head, 
detached from the rod B, is turned to a position at right angles 
to its normal position, so that it may be admitted through the 
grooves D in the lower part of the socket of the sleeve C, and 
thence turned back or moved through a right angle to bring it 
to its proper position, as shown, The connecting-rod B is then 




















Fig.3. 














4g: 


secured to the piston head A, The sleeve C may be extended 
beyond the upper end of the piston head A, and so that, if 
desired, the nut on the extremity of the rod B shall not project 
beyond the adjacent end of the sleeve. In the example shown 
at Fig. 3 the piston head A is formed as an enlarged inner end of 
the connecting-rod B. The cup-like part FE serves for the 
upper portion and the annulus F for the lower portion of the 
socket for the piston head A, the said annulus F being retained 
in position by a split or spring ring G. The cup-like part E 
has a projection, as shown, to serve as a baffle, such as is ordi- 
narily employed with the pistons of two-stroke engines.—A pril 
5th, 1917. 


105,102 (4598 of 1916). March 29th, 1916.—CaRBURETTERS, 
D. Napier and Son, Limited, Acton Vale, London, W., 


and another. 

This invention aims at the combination with a carburetting 
device, in which the cross-sectional areas of the fuel and air 
supply openings are automatically varied by the variation 
in the engine suction, the flow of combustible mixture to the 
induction pipe being controlled by a throttle, of a supplementary 
earburetter, in which the cross-sectional areas of the fuel and 
air supply openings are predetermined and not variable by the 
engine suction, the combustible mixture from this carburetter 
flowing to the induction pipe through a passage separate from 
the passage leading from the main carburetter, and being con- 
trolled by a separate throttle actuated by means separate from 
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the means for actuating the throttle of the main carburetter. 
The arrangement of the supplementary carburetter is shown 
in the drawings. The main carburetter delivers combustible 
mixture through a passage A to the induction pipe B, the passage 
A being controlled by a throttle valve C. Where an internal 
combustion engine provided with this carburetter is employed 
for the propulsion of a motor road vehicle the throttle C is 
conveniently operated by a foot pedal. The supplementary 
carburetter delivers combustible mixture through a passage D 





into the induction pipe B, the passage D being controlled by a 
throttle valve E. This throttle is operated separately from 
the main throttle C. The supplementary carburetter comprises 
a jet F, which projects into a choke tube or passage M. Into 
this passage lead the ends of one or two air inlet passages G. 
Fuel is supplied to the jet F through a passage H, which also 
delivers fuel to the main carburetter, the fuel entering the 
passage H from the float chamber through a passage N. The 
jet F is thus arranged at one end of the passage H, while the 
jet J of the main carburetter is disposed at the other end. In 
the construction illustrated the passage H is inclined so that the 
jet F is on a lower level than the jet J.— March 29th, 1917. 


105,197 (12,436 of 1916). September 2nd, 1916.—Four-sTROKE 
Enotes, Firmin Smal, Couthuin, Belgium. 

This is a two-cylinder four-cycle engine fitted with opposed 
pistons, the upper of which are yoked together and connected 
through a slide and connecting-rod to a crank set at 180 deg. to 
two other cranks, to which the lower pistons are connected. 
The operation of the engine is as follows: Assuming the parts 
of the engine to be in the position indicated in the drawing, 
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and an explosion to have occurred in the eylinder A, the valves 
B and © are closed. The resulting impulse will cause the 
pistons D and E to move apart ‘and to turn the crank shaft 
through the cranks F and G. At the same time, this impulse, 
through the medium of the yoke H-and crank J, will separate 
the two pistons K and L, and induction will occur in the cylinder 
M, the inlet valve N opening to admit the fresh charge.—A pril 
5th, 1917. 


DYNAMOS AND MOTORS. 


105,165 (9020 of 1916). June 27th, 1916.—CoMMUTATOR FOR 
Dynamos, Crompton and Co., Limited, Chelmsford, and 
another. 

This invention comprises a double commutator for high- 
voltage continuous-current dynamos, in which connectors are 
taken from one commutator through or between the bars of 
the other, so that both commutators may be readily connected 
to two independent windings on the same armature, or four 
commutators may be used, two at each end of the armature. 
The arrangement is shown in the diagrams. Only two armature 
windings, W and V, are shown, connected respectively to com- 
mutators C and D, but it is possible to add two other armature 
windings, which would be connected to two exactly simiar 
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commutators at the opposite end of the armature. The winding 
W is connected to the commutator C in the usual manner, but 
special means are required for connecting the winding V to the 
commutator D, and in the present invention it is arranged that 
thin strips of copper or other suitable material shall be connected 
to commutator D, thence be passed between the bars of the 
commutator C, being well insulated therefrom, and finally con- 
nected to the armature winding V, as shown. ‘The commutator 
bars C are shown recessed, so that the strips S may pass between 
them without disturbing the lie of the bars, but in small 
machines, where the current is consequently small, the strips 
S are extremely thin, and the practice of recessing the bars is 


unnecessary.—A pril 5th, 1917. 
SHIPS AND BOATS. 
105,128 (5234 of 1916). April 10th, 1916. — TorPEpo 


Destroyers, John I, Thornyeroft and Co,, Limited, Caxton 
House, Westminster, and another. 

The object of the invention is to enable the number of guns 
E that can be mounted on the centre-line of destroyers and 
destroyer leaders equipped with centre-line torpedo tubes A 
to be increased, and to effect this in such a way that a good are 
or radius of gunfire and torpedo discharge is obtainable. To 
this end a pair of torpedo tubes is employed as usual, but 
mounted to revolve around a gun mounting or pedestal disposed 
underneath the gun platform D. The height of the gun above 
the water-line when so arranged in combination with torpedo 
tubes may be made equal to the height of the forecastle gun, 
the gun platform corresponding to the height of the forecastle 
deck. The platform may be carried on two main girders, 
extending fore and aft of the vessel, and supported by pillars 
K, the gun support being carried down to the keel. The sighting 
and firing arrangements for the torpedo tubes are brought to 
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a convenient position for use by the man operating them, who | air mixture J can be ignited at Z similarly to a lamp or Bunsen 
is provided with a seat carried by the revolving turntable, and | burner at the exit end of the refractory ring.—March 30th, 1917. 
placed between the tubes and towards their front ends in such 


MACHINE TOOLS AND SHOP APPLIANCES. 


105,152 (7766 of 1916). June Ist, 1916.—Berxr Srrixme Gear, 
H Jackson, Limited, Campbell-street, Leicester, and 
another. 

This belt striking gear has a fork K on a casting C, sliding 
on a flat bar B, and connected by a link G to a hand-operated 
lever D, which is capable of being moved from side to side of 
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& position that a clear view is obtained for sighting the director. 
The tubes may be trained by a deck winch with worm gearing. 
—April 5th, 1917. 


LIGHTING AND HEATING. 


105.127 (5191 of 1916). April Sth, 1916—WatTeR Heater, a 
Richard Sawyer, 29, Easteourt-road, Worthing, and 
another. 

This is a device for heating water or other liquids by means eee i anand - = 
of steam, wherein the liquid and the steam = contained in E — aed te re Nenad eo Gade cee fix od 
annular spaces within and without a tube. In the drawing the | ¢¢ the lever D engages Fan uliselinne on A. and-s0 cot Phaape 
outer tube A is screwed at its ends into castings C and D, having | pelt forks movin H is a loose pulley ne Ja Aa llev.- 
respectively a steam inlet connection V and a steam outlet con- | 4 rj} 54h. 1917 6. : ere sa tts 
nection W. Into the casting D is screwed a hollow cap or plug | ~ 8 : - 

E, through which water enters, and which has screwed upon | 105,211 (17,706 of 1916). December 8th, 1916.—Cuucxs, Jean 

its inner end the middle tube, the other end of the tube being Conrad Alder, sen., Chatelaine, Geneva, Switzerland. 

This invention comprises the combination of a sleeve B fixed 
to the end of the rotary spindle A of the machine tool, a hollow 

N°105.127 segmental grip C —. shidingly within the sleeve, and provided 

, Cc with three inwardly tapering wedge-shaped surfaces D, a 
, clamping ring G slidingly adjusted on the sleeve, three friction 


sy [WG ZS SUS SSSR SO 
|e &§ sz: <3 ee _ neloOs,211 
| CE ll ~ <a A - Qi le» 
WY y Y =< SSS Wk K 








SS 


2 - » 5 NY | Rae 
screwed upon the inner end of a water outlet cap or plug G that IW WAS 
is a sliding fit in the casting C. The inner tube H is closed at QW 
its ends by plugs I, having bosses which fit central apertures in \ N 
spiders at the inner ends of the caps or plugs E and G._ As will 
be seen, the steam flows in a thin annular layer in one direction 
and the water in a thin annular layer in the opposite direction, 
heat traversing from the one layer to the other through the 
separating wall of the tube F. Unequal expansion of the 
tubes A and F is provided for by the cap or plug G sliding in the 
easting C, whilst the bosses can slide in the caps or plugs E 
and G.—April 5th, 1917. 
105,112 (4717 of 1916). March 30th, 1916.—Ligutip Furr 
Burner, Herbert F. Héveler, Tandem Works, Merton 


Abbey, Surrey. \ 4X SS 
In this liquid fuel burner or spraying device A—Fig. 1—is the N SS 
oil tube, B the stedm tube, ae C the annular steam outlet, & SSS 
F and G are the oil and steam inlet ports, the flow being regulated 
by the cone valve H and screwI. The supply of air is admitted 
through passages K, formed in the cap L, and mixes with the 
jet of oil and steam at J. To produce a freely-burning flame 
without an incandescent surface the ring R of refractory material | rollers F pivotally connected to suitable ears of the ring G, and 
—Fig. 2— is provided. This is strengthened and held in front | adapted to roll each on one of the wedge-shaped surfaces of the 
of the burner by an iron ring 8, supported by bars T. The | segmental grip, together with means for shifting the ring on 
whole is hung by chains and rings or eyelets U at about 4in. to | the sleeve, so as to cause the rollers to act on the wedge surfaces 
of the grip, and to fasten or unfasten the latter to or from the 
work piece.—A pril 5th, 1917. 


N¢105,112 
MISCELLANEOUS. 


105,190 (12,098 of 1916). August 26th, 1916. — Drytne 
APPARATUS, August Sommermeyer, 65, Gitschinerstrasse, 
Berlin. 

This invention is for an apparatus for drying mixtures of 
substances which become more or less firmly adherent as the 
drying progresses. Referring to the drawings, A is the casing 
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6in. distance from the firing aperture V of the furnace or boiler. 
The burner can be adjusted vertically and horizontally in } 
relation to the ring R by means of a nut W and a screw-threaded | adapted to rotate on rings C by the aid of rollers B. D is a 
rod X, by which it is suspended, the rod being adapted to be | bundle of heating tubes disposed within the casing, the tubes 
adjusted backwards and forwards in a slot formed in the top | being provided with ribs and connected at their ends with 
bar T. By this arrangemént the vapour mixture emitted by | hollow heads E, serving to connect them to the hollow shaft F, 
the sprayer and mixer device passes through the ring K of | through which steam is admitted into the tubes, The inlet end 
refractory material in such a mannef that it touches its inner ' of the shaft F carries a conveyor worm G for the material to 
eutface periphetelly, Under sush sotiditions the fue! ard be dried; while another worm is fixed on « sliort shaft disposed 








at the rear end of the shaft F. Steam enters at H, and after 
having passed through the shaft F and radial tubes K into the 
head of the bundle of tubes, flows through the tubes into the 
heating jacket A. After having passed p aon the jacket the 
steam escapes through the tube R and outlet 8. The material to 
be dried, ee G, is carried on by the casing continuously 
rotating, and falls down upon the ribbed heating tubes, falli 
from one rib to another, and being constantly comminute 
during its descent. After having passed through the whole 
drying chamber, it escapes into the chamber T, there to be 
gripped by radial wings V, and to be lifted to the conveyor 
which carries it to the outlet I.—April 5th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 20,819/11.—Sewing machines: boot soles, making by 
stitching together ribbons, plaits, and the like. ‘The coiled 
material is held between two half-die-plates by a pair of cover- 
plates, which are clamped together by a toggle fastening and the 
die-plates after being forced together to compress the sole 
material by a hand press adjacent to the clamp slide are held 
from separation by the walls of the slide. The clamp is then 
traversed through the machine by a feed-chain with which 
a projection on the underside of the clamp engages. Weyl, 
R. and L., Germany. Dated September 20th, 1910. 

No, 20,823/11.—Filtering air and gases. Filters of the kind 
that are cleaned by shaking are connected directly, without lost 
motion, to the piston of a reciprocating motor which is auto- 
matically thrown into action from time totime. Beth, W. F. L. 
(firm of), Germany. Dated February 13th, 1911. 

No. 21,147/11.—Explosives. Relates to nitrocellulose-nitro- 
glycerine explosives containing not more than 30 per cent. of 
nitroglycerine and gelatinised and moulded by pressure and 
heat such as 400 to 1000 atmospheres, and 90 deg. to 100 deg. 
Cent., and consists in adding thereto small quantities, up to 
5 per cent. of the double oxalate of sodium and ammonium 
to neutralise any gaseous acid products that may be formed 
during the process of manufacture. Claessen, C., Berlin. 
Dated May 26th, 1911. 

No. 21,337/11.—Explosives. Relates to detonating com- 
positions for use in rimfire cartridges and percussion caps, 
and consists in the employment of barium nitrate with or 
without peroxide of lead, instead of the usual chlorate of potash. 
One example contains 25 per cent. of fulminate of mercury. 
25 per cent. of barium nitrate, 35 per cent. of peroxide of lead, 
and 15 per cent. of antimony sulphide. Meyer, W., Germany, 

No. 21,340/11.—Small-arms: safety appliances applicable 
generally. Relates to pendulum devices, for preventing firing 
except at the correct elevation, of the kind in which, when the 
aim is correct, a rod extending backwards from the trigger 
ean enter a recess in a projecting arm on the pendulum, located 
in the stock and consists in forming the projecting arm as a 
separate part mounted on the pendulum pivot, and adjustable 
relatively to the pendulum by toothed and worm gearing. 
Muller, A., Germany. Dated October 6th, 1910. 

No. 21,578/11.—Clutches. Relates to friction clutches of 
the single intermediate sliding-plate type. The intermediate 
plate is carried by pins in one member and is adapted to be 
gripped between a fixed part and a sliding plate sliding on pins 
in the fixed part, and adjusted by spring-pressed screw bolts. 
Isfort, F., Germany. 

No. 21,770/11.—Ordnance: armour-clad vehicle mountings ; 
field carriages ; housing. Relates to centre-pivot mounts on 
motor vehicles, and consists in pivoting the gun and its platform 
on independent pivot bearings, and in a device for simul- 
taneously locking the gun and platform in the travelling position, 
Krupp Akt.-Ges., F., Germany. Dated December 6th, 1910. 

No. 21,785/11.—Electric switches. In an interrupter for 
electric ignition apparatus for internal combustion engines, of 
the kind having a rotating contact-lever, and means dependent 
on the speed of the engine for controlling the time of ignition, 
a fixed cam co-operates with a cam which is mounted on the 
contact-lever so as to be movable against the restoring force 
of a spring when the cam is displaced by the action of centrifugal 
force. Unterberg and Helmle, Germany. Dated October 11th, 
1910. 








FIRST LONDON ENGINEER VOLUNTEERS. 


Headquarters, Balderton-street, Oxford-street, W. 


ORDERS 
For the week, by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer for the Week.—Lieutenant W. J. A. Watkins. 

Neat for Duty.—Lieut. Hughes-Hallett. i 

Monday, May 14th.—Technical for No. 3 Company, Right 
Half Company, at Regency-street. Drill No. 3 Company, Left 
Half Company. Signalling Class. bs 

Tuesday, May 15th.—Lecturé 6.30, Captain Castell, Knots and 
Lashings and Trestle Bridging. Physical Drill and Bayonet 
Fighting, 7.30 to 8.30 p.m. q 

Wohsdag, May 16th.—Drill No. 1 Company, Right Half 
Company, 6.15. : 

Thursday, May 17th.—Drill No. 2 Company, Right Half 
Company. Ambulance Class, by M.O., 6.30. Signalling Class. 

Friday, May 18th.—Technical for No. 3 Company, Left Half 
Company, Regency-street. Drill No. 3 Company, Right Half 
Company. Recruits’ Drill, 6.30 to 8.30. ‘ 

Saturday, May 19th.—Commanding Officer’s Parade, 2.45. 
Uniform for drill in Hyde Park. } 

Sunday, May 20th.—Special Work at Bombing School. 
Parade Clapham Common Station (City and 8.L. Tube Railway), 
9.45a.m. Uniform, hayersacks, water bottles. Mid-day rations 
to be carried. As this work is very important, the Com- 
mandant would like to see much larger parades. 

Armlets.—Members are warned that armlets must be worn at 
all plain clothes parades. 

Musketry.—For all companies see notice at headquarters. 

Note.—Unless otherwise indicated all drills will take place at 
headquarters, 

By order, . 
Mact.nop YRarstuy, Captain and Adjutant, 
May 6th, 1917. 
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LONDON: FRIDAY EVENING, MAY 18, 1917. 
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IN THE ware OF THE TRADING WITH THE 
ENEMY AMEND. ACT, 1916. 


MENT 
Public Trustee Invites 


lhe 
T TENDERS forthe PURCHASE of the whole or an 
shares of £5 each, fully paid, in SIEMEN 
and COMPANY, Limited, vested in him as 
He - an Order made by the Board of Trade in 
ursuance Section 4 of the Trading with the Knemy 
‘sonia Act, 1916, and dated 9th Lam way 1916. 
+ The issued capital of the company consi of 120,000 shares 
£5 each. fully paid. 
The rs. who must be British born subjects, will be 
r squired to make a sworn declaration as to nationality und 
freedom from forei, Ge eaedl on a form to be obtained from 
the offices of the Publ 
The purchasers will also ef required to satisfy the Public 
‘Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
c — to the satisfaction of the Government. 
A report Ee the one Ay 's operations and affairs has been 
p pany. in conjunction with the como 
wu or dg essrs. ‘Price, Yaterhouse and Co.) and with 
Turquand, Youngs and Co. Copies of this report can be 
btained subjec' = hereinafter meutioned. together with 
copies of com accounts un to the 3lst December, 1915, 
on i ap fioation to the Public Trustee, Kingsway, W.C. 
will be ired to satisfy the Public’ Trustee 
is iy tastier which he “way think fit to investigate before 
co _e f such snderers who dosire toupee 
ntending ten who desire to in 
the compatiy should apply to the Public 
authority to do so. 
Tenders La be 4 vered, sealed, to the Public Trustee 


before Thursday, the 14th June. 1st 
aoe APRIL & tin 





mt he aie property of 
for an 


AS PREVIOUSLY ADVERTISED), at 
12 o'elock noon, and marked on the envelope “ Tender, Siemens 


Shares.” 

The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 
with. 

Forms of Tender we be obtained from the Public Trustee. 

Dated this 8th day ¢5 , 1917. 
rs vART, 


Public Trustee 
Custodian for England and 1 Wales. 
lucation 


AND CHISWICK POLYTECHN 


780 


o ane 





AN —. ENGINEERING and 
rNGINERRI a sciE pM for the Session 
commencing seul Wednesday, and 
Thursday even 7. SOL to 880. os 

Forms of application, My -P aan “eh receive 
Moo llth hs ma obtained from THE. ACTING 
oe TARY, Pulytechoie B Bath-road, Bedford ae 
Histheriogs Technical College, 
UPON-TYN on 
Principa TH, , AM.LM.E. 


APPOINTMENT OF LECTURER IN 


ENGINEERING. 
The Council of the Coilege invite meppeniots for the above 
pppetntepen’ from gentlemen ineligible for or exempted 


m military service:and having college training and good 
“perience in works, drawing-offices, and neering labora- 
Preference will be given to cand: having experi- 

dons in arine en 


neering practice. The appoint- 
salary i ph) 


modern m: 
ment is for the duration of the war, and the is to 


one ing to poy veer and ex: 
Lend be Sete on forms to be obtained from 
the u od. from whom furtber particulars ma: 


enveio 


obtained, on receipt of a stamped add: foolsca 
une, 1917. 


Applications must be sent in not later than 2nd 
PERCIVAL SHARP 


Director of Education. 
Education Offices, 
Newnastie-uron-Tyne. 4311 


1e Danish State Railways 


he FEnD EES for the SUPPLY of RAILS, TONGUE 
RAILS ond GUIDE RAILS. 






Specifications and drawi can be obtained on Ayan of 
2s. on aries to* oa poe’ GL. Kon en- 
h Tenders will be received not a] than 5B in. 

Int. at June. 1917. 


anted, Assistant Electrical 
ENGINEER for Westminster office, with begge 
electric traction or hoisting machinery. 
lence essential. Dis charged or Toetigible 
-_ preferred. No one already on Government work need 
State age, experience, &c., and reply to nearest Nay gk 
med Exchange. quoting “The Engineer” and No. 462 


anted, for Large Locomotive 
works ear Warrington, ASSISTANT WORKS 
MANAGER State age, with full particulars of career. No 
person pon Government work will 
e 





ommit-'| & 


ngineer Wanted, with Experi- 
ENCE in Gas Works or Coke Oven and Bye-products 
practice ; must be capable man. Government 


work should not app —State 
a a quali; fications. © Sarena 6: a1 “ ee The Hgineer” 


({entleman, with Knowledge of 


Explosive Trade and Companies Work, WANTED by 
London Sontrelled firm for Administrative Duties. Must be 
ineligible for military service.—Write fully to Box G. 3256, c.o. 
Dawson's Advert. Agency, 121, Cannon-street, E.C. 4. 370 A 


Rettig erating Engineer Wanted 
for — First-class Board of Trade Certificate ; 
experience with ammonia — 5s 4 a need on 
age or ineligible for military se 

Gevernment work need avply. Sond ‘application in wt , oe 

of jection’ giving details of me ig 

2 's Advertising Offices, 163, Quesn Side 


Reguired Manager for Steel 


Lipa in South of England. Must have good know 
mis! 











ledge of chemistry, and be pon mony conversant with latest 
foundry practice. Liberal sa! to first-c man —Write, 
Bo , care of A. J, Wilson 1 - Co, LuL, 


14, Clerkenwell: 
road, London, E.C. 1. 84 
_—— 


Wanted, Steel Works Cheadhat. 


for Steel Foundry in course of erection with electric 
furnace. No one at present on Government work will be 
engaged. —Apply to your nearest Employment Exchange. men- 
tiouing.“* The Engineer” and number A3217. 430 a 


ie Reliable Assistant -Chemist 


EQUIRED in the Laboratory of large contain’ 
gineering Firm, Manchester district, accustomed 
fatrergicat and Microgrephical Analysis, and Coase 
mee be. No pore of heat treatment of metais, mies 
rson already on Government work pkg 
ape y Giving | os particulars, outing age, 
ence, age salary —- to your neares' ¢F ployment 
Exchange, oa “Tae Engineer ” and number 416. 


Metallurgi gical Chemist and|- 


ASSAYER WANTED, with experience in Tungsten 
c/o Pool’ 's, 92, Fleet-street, —— 


ecountant, with Technical 

Ms supertenenet of ie cages and allied mee, DESIRES 

an CHIEF AC OUNTANT, SECRE- 
TARY, or COMMERCIAL MANAGER.—Address, “ M.P.,” 

eorg.of Gritiths and Millington, 22, Wellington-ttreet, Strand, 
AX. Aa 











Ores.—Replies to A. V. G., 








pean 
Wanted, First-class Draughts- 

MAN, with experience in aE Steam and Electric 
Jib Crane Work. State age, salary and references. 
No person already employed u  dopaentan work will be 
engaged.— Applicants pet apply to their nearest Employment 
Exchange, maoatiGantng “The Reetnoer”™ and number 434. 444 


Wanted for the Electrical Engi- 


"S Department of" “— Steel and Lron Co. in 
the North Midlands, SEVERAL g DRUGHTSMEN who 
have had ie grin ad in the design of E.H.T. and H.T. sub- 

he pace and ins' a of motors, cables, 
switchgear, and spec with the 
driving of heavy steel works or other similar plant. Applicants 
are. requested ‘to give their age and submit references and 
details of their training and —— also to state the 
wages: req ui and the earliest date rag which they could 
take up their duties if selected for ed os rson already 
employed upon Government work wul be engaged. A pplicants 
must aj apply to their nearest meng i 5 — 
ing “The Engineer” and number 


Wn ted Immediately, Thor. 


OUGHLY experienced am ae! SM DRAUGHTS- 
MAN ; experienced in Electrical Plant an advantage, but not 
essential.—Applications, which should give full details of 
previous en ge and sal; required, should be made to 
your nearest Employment Exchange, quoting No. A3184. N 
person already employed on Government work will be — 











° 





[)raughtsman, Experienced — ia 
Constructional and Crane Work, neighbourhood of Erith. 
beta application wi)l be entertained from any person already 
on Government work.—Apply through yuur nearest 
Buglapuicat Exchange, stating when at liberty, eri 
and salary required, quoting “The Engineer ” and N 

toe A 


#8 





Sereres u 
ven Toust ly totheir nearest E: 
mentioning “The Engineer " and number te 


Wanted Immediately, 


REPAIR ev itiands Host 


a 


Works 


in controlled 





~ pisemeat in the lands. ust be a thoroughly 
accusto general maintenance of 
ate tales Sine and Plant i in connection therewith ; must 


x abe openly oa a vores x cod bon erase — 
ra iable sat seme man essentia’ tate experi- 
— ane wage required.— Address, ha 


a 


Wanted to Tra. el, Expert . 








p= ughtsman Wanted, with 


good all-round knowledge aad also capable of freehand 
drawing. Permanent berth to suitable seg ena experi- 


Wanted, by by Railway Compan 


in London, DRAUGHTSMAN (ineligible), uh ex 
rience of Railway Electric Signalling.—Address, 230, othe 
Engineer” Office. 


Highly Experienced Works 
- cM OPEN to 20 years’ experience in high- 

class sanincstng wee take POSITION of respon- 

sibility. —Address, P582, Ang ete) ” Office. P58t & 





racers.—T wo Required, Male 

. Pk aga in + ibapainerapespirae led. E apne mr Works, 

East Must be neat and accurate. Ne one on Gevern- 

snes oF need apply except by consent of present employer. 
pply, giving | jiculars of salary required, to your nearest 
pozweat xchange, mentioning “The Engineer” — 
nus ber 20. 


Wel Foreman, Over Fifty 


Machines and lathes, large aad medium. Capable of 
State age, previous and present 


getting maximum ge 
employers, and © person on Government work will 
est ae “Tete £ 





ining Engineer, with Good 
knowledge of mechanical engissecing, shop a 
pa acre erecting, surveyor, thorough knowledge of ca 
extensive experience in handling men, anxious she 
BTAIN P OSITION at home or abroad. Over military age. 
—Address, ee * The Engineer” Office. 369 B 


Practical Engineer and Works 


Manager (43) DESIRES CHANGE. Exceptional ex- 
perience in the complete construction of lorries, cars, internal 
combustion engines for aircraft, &c. ; good organiser and dis“ 
Good references ~Addrees, P571,* The =e neer” 

O71 B 








2 — ap ly to near 
tioning “The Engineer” and number 1 


Wanted, Foreman, 


charge of pew Steel Foundry. with electric - No 
one at present on Government work will be engaged.— Apply to 
your nearest, Employment Exchange, metitioning “ The Eg 
neer” and number A3218. 


Wanted, Machine Shop ove: 


MAN for Small Shop engaged on ~i a Repetition 

Work near London. State age, experience, and _ salary. 

required. Persons-resident more than 10 miles away or at 

— engaged on Government work should not a + — 
Addresa, 408, * “The Engineer” Office 


Foreman Required for Drilling 


Secti on meee mn -urgent Government repetition 
y a. real live pa noes euply's ; 
mus ; 


already on Government work need ol —Address, P591,: 
The Engineer ” Office. © Krell P591l a 


eomere Koreman Wanted for 


ceo Engineering Works in Midland town, experi- 
large and ‘small castings in loam and greensan 
po ty size my oie of employing about 60 hands. Application 
to give full iculars of ence, age, and y required. 
Noone on Government work-need nppiy--Apply your nearest 
Employment Exchange, —_ No. A3206.. 401 a 


Machine Shop Night Foreman 


WANTED for frat cvapaibee post for smart man. 

No one on Government work need .apply.—Apply nearest 
Employment Exchange, quoting ** The Engineer” and = 47L. 
A 


Mechanical Foreman Wanted 


for Mediterranean Coast.. £250 per annum. Experience 




















of Small Locomotives and workin ooo of French essen- 
tial. Healthy climate.—Send full particulars to 366, ‘‘ The 
Engineer” Office. 366 « 





Tool- room Foreman Required, 

with first-class experience in all classes of tool work of 

small and medium sizes. Must be strict disciplinarian and 

able to turn out onlva a0 ob. Excellent and Sie ee 
ition for man who can fill the above requirements. U 
vernment work, London district. Only those resi c 

within 10 miles and not alréady on Government work need 

apply. .—Write, stating wages required, P592, ** The sn. vw 
ice. 


A 


Mc Assistant Wanted by 


lerical 
‘anaging Director of Engineering works pinata | 
South a ima! ;.gentleman with e ering business ex- 
rience an et corti Please wri shorthand an advantage. 
neligible. write fully with par. iculars 
of ic wence te al. “ she Engi: eer” 46L a 


ost Cierks Required for Large 


ngineering works; must be ineligible. No one resident 
more meen 10 —_ away or already on-Government work will 








ly, statin: e, experience, and salary re- 
met Ow Wor 8S ACCOUNTANT, Vickers Ltd., » Cragtord. 


A 


[eteh Engineer (40), Mechanical 
and Electrical, REQUIRES CHANGE; experienced in 
chemical, cers marine, refrigerating, brewing, and sugar 
factor: , English and Continental ; A Seg organiser ; 








ciplinarian. 
Office. 
its > 
ualified Engineer Requires 
to Take either d COMMERCIAL or a TECHNICAL APPOINT- 


pl with Bridge Engineers or Reinforced Concrete 
Specialists e: on_war.work ; 13 years’ experience in re- 
sponsible positions. —Address, P580, ¢ «The Engineer” on 
B 


Works Manager (40) Desires 


POSITION ; now similarly en, 24 years’ experi- 
ence in design and manufacture of interna pol engines, 
suction gas plants, ors pein engineering ; some years as chief 

ughtsman and chief engineer.—Address, P575, ** The Engi- 
neer” Office. P575 B 











irst- class Draughtsman and 
ineer, thoroughly experienced in steelworks, rolling 

mills, — general work, active and reliable, SEEKS another 
responsible POSI £ION. — Address, P572, “ The Engineer eet 





oreman. Boilermaker (53), 
shortly at liberty ; 11 years’ experience on loco. boilers; 
repairs a specialty. Good organiser and tact ; well a accustomed 
~ ——- and prices.—Address, P588, “The = +e 


Foreman Screw Pile Bridge and 


PIER ERECTOR, Cylinder Sinker and 108 SEEKS a 
=, at home or abroad; 
R.,. 7, Union-square, Union-road, 
Londsn, 8.2. 


atternmaker (First-class), Age 
ESIRES CHANGE.— Address, J. — 


48, D 
108, , Wellington-strect, Sheftietd. 
Al Large . e Firm of Engineers in 


HAVE an i ar for a YOUTH.of Good 
jueation as ein a 
the course v inekaee both Works and fice. 
dreae, 22. ** The Regan =p ~ Ig 9002 x» 





Spee references.— 
ewington-causeway, 
P573 » 














ere E neers, Estab- 
HED ror 20 idlands, ualified staff 
can UNDERT. TESTING. and {SUPERVISION Electrica 
Plant, Structural AtWok Bridgework, Rolling Stock, Machinery 

—Address, P288. “‘the Engineer’ Office P288 1 
Tutors 


enningtons, Engineerin 
for A.M.1.C.E, A.M.I. .. and AMILEE.. Aero- 
nautical Draw hemanship and Design; Aero Engines —254, 
Oxford-road, Manchester. 2018 1 


[London Representation. —Adver- 


TISERS have — experience in Railway 
Rolling Stock Supplies ana : nt for Colonial and Foreign 
Railways. i with the leading consulting engineers’ 
requirements. AGENCIES for Specialities of particular 
interest to railways a the export trade generally WANTED 
either immediatel or later on.—Address in confidence, 95, 











“The Engineer ” Office. % pb 
‘ineer equired who will 


n 
1D URCHASE ® ae a HALF-SHARE in and 
AGE an old-established GENERAL ENGIN ne 
w oRKS (London), making net Pen of nearly £1000 p. 
Open to every investigation. — Particulars from ARNO D 
and CO. (LONDON), Ltd., 76, Cannon-street, E.C. 459 « 





ngineeri 
excellent refs. Sa lary #400.—Address, P555, “ 
P55 » 


Ene gineer, B.Sc., 





Lon., Experi- 


ENCED in civil en; oacing and accurate ‘time making. 
Drawing-office experience, nires Whole or Part Pre Employ: - 
ment, near London.—Address, Psi, “The Engii = ice. 





ence, age, and salary required. No perso 
pon Governmet work will be en, 
apply to their nearest Emplo Same 
‘he Engineer” and number 


AP piicante. must 
change, — 





[razg ghtsmen, Ju unior or Senior, 

for jigs and tools; with ‘shop experience ; permanent 

i. No man on Gorernmeent. work will be engaged.— 

Address, stating qualifications, age, salary ui and 

earliest date can soe Thee to your | nearest ployment. 
“The "and No, A3191. 3174 








NEER'S Pe gprs te ey SB watery - 


preferred— 
alloy steels. ‘gg =o £5 weeely ai and expenses No one a rend 
Write, a 





on Government work can 
Advertising Offices, Tete aieeet, RA 


Wanted, Two Works Superin- 


TENDENTS for Munitions ioe in the 
-idieade. Must be onereets and mee inarians. 
Experience with Ca rret, and one Lath 
essential, also Tooling of same. Only first-class men need 
ply. State experience and salary juli No person 
already om employed upon Government wor will _be engaged. 

ica! must ap) 3 ey? their nearest Employment 
Exe) non, mentioning e Engineer ” and number 418. 418 a 


AF Firm of Engineers, of Estab- 


ISHED reputation and financial standing, and 
having Pan experience in the manufacture of internal 
combustion motors, is desirous of adding a permanent depart- 
ment for the sale = Pe tt and marine engines, and 





discip 
e 








WISH to MEET with a GEN AN having practical 

peri and knowl he of the ts of the various 
markets.—Applications, which will equ treated in strict con- 
fidence, should be addressed in first instance to 421, “The 


Engineer ” Office. 421 a 


ssociated British Machine 


Too ery, 1 Head Office, 34, Victoria-street, 
London. oWANTE GENERAL MANAGER.“ with com- 
mercial and technical experience. 





Liberal remuneration to 
suitable man.—. opel by letter (which will be treated as 
strictly og ident lj, stating age, experience, and salary 
required. Not necessary to commence duties at aes 

A 





Engineer, Ineligible, Wanted, to 
rx, in factory, near Bristol ; — with 
marine Sees + ‘yg age* experien: 


salary 
eG Vina 


Brome 's Advacvaine ame 
jotapla-street, Lotion. E 


Toate Well- elnicated Assist- 


me yt over with 8 age, WANTED at — Agent's 
nm: and sa uired, 
Pate, the im ste ye ae ny pare 











Experienced Ship and Pipe 
ARRANGEMENT DRAUG xe aS for 
controlled Marine Engine Works on N.E. Coast State age, 
experience, and salary desired. Permanency to. good man. 
No one already-employed on Government work will be engaged. 
Application should be made to the nearest Employment 

ment he ” and number 419. 419 4 


Head Draughtsman Required by 


a London firm of _ paren Engineers. Must be 
er and organiser and capable of takin 
rawing-office. Not eligible for oe 








good desi 
Stange of 

iculars of experience and salary No person 
already employed upon Government work will be en; engaged.— 


entite 
‘ull 


Epgineer, Chemical, Carbonising, 
echanical, highly qualified in design, construction, 
working, commercial an tent work, buying and negotia- 
tions, RESPONSIBLE POSITION. .uighest 
references. i eiieen 467, “‘ The Engineer” Office. 467 


Epgineer, Shortly Free Under-|s 
AKE MANAGEMENT, Reorganisation, or Control 
of RAILWAY. or other. Industrial Enterprise. Special experi- 
ence in § meee countries.—Write, A. S.,  c.o. 
Street's, 30, Cornhill, E.C 3. 437 B 


Eagineer, English (29, C8), 


SEEKS immediate PUST as ASSIS' ANT, with a view 
to Commercial Engineering... Highest refs. Prov: ed organising 
ability. Foreign trained. Thorough knowledge French, 
Spanish, German.—Address, P9577, “the Engineer — 








B 





£10, (000. —A Thoroughly 


es ERT a 000 at 
auimauda can ACQUIRE CON’ REST and 
secure immediate ition as Managing Director in an old- 
blished and we ing works. 
Limited Company. London district. Makers’ for many years 
of high-class machinery now in great —— Fine oppor- 
tunity a a first-class energetic man agents.— Reply, 
ACCOUNTANTS, care of Mes-rs. Wilkes, Jeffery: and Co. Ltd., 
29. te Hill, London, E.C. 58D « 


anted, Edge Runner Mili, 


4ft. to 5ft. stones. 8s E. and Co., Ltd., 188, Long.lane, 


Wanted, Good Second-hand 


COMPOUND STEAM ENGINE, 250 B.H.P. Rope 
drive, and suitable Boiler—HARRISON, Flusco, a 
¥ 


Wanted, Horizontal Eng.ne, 


l4in. to l5in. diameter cylinder, 100lb. pressuré 
automatic variable cut off ; preferably oy valves. Must be 
in first-class condition.—Address, 471, “The Engineer” oe 























Engineer Open to Consider 
responsible POSITIUN ; 20 years’ experience on high- 
class repetition work. During the ‘past 12-years has held. posi- 
= as General Manager with _—- progressive firm.— 
dress, P586, ‘‘ The Engineer” Office. P586 B 


anted, New or Second-hand 

100 H P. 500 volt., D.C.. SHUNT or COMPOUND 

MOTOR ; speed 500 to 600’r. p-m. Would consider 100 H.P. 

Generator, which aan convert to motor.—Reply to the CLAY 
CROSS CO., Ltd.. Chesterfield. 390 F 





Applicants must apply to their nearest a 
mentionIng “‘ The nngineer” and number 451. 451 a 


arge Engineering Firm _ in 
nehester District gaan en gl 


DRAUGHTSMAN in 
erection of new buildings. ted works must have had couaee 

woe or colliery plants. State 
on 








rience in engingering stee’ 

ary uired. No person al 
wore need ap} poly Apply to ~—y Y penreat wee Ex- 
change, quoting No. 424 a 


Tro, Experienced Mechanical 
preferably with knowledge 
internal wot te nm engine Sork, but . ot absolutely hy 
pects gi but not merely for duration of war. Applicants 
must be ineligible for military service. Government work. 
London district. 
‘ie person already employed upon Government work will 
App! cants must apply to their nearest — loyment = 
change, ng “Phe En "and n ber Poss. PSS 


Tro 


REQUIERD 2 at once for 
orit, 














or Three pean 
Electric Power Station Construction experience, 
mt extensions being ca ‘ied out 


under ga y tate ex) Cys and 

‘© person aiready: employed upon Government wor! 
wil ~ Applicante must aj apply to their nearest 
ear change, mentioning Engineer” and 
number 410, Oa 





Engineer, Young, Energetic, 
practical, has command estublished public works con- 
nection, WISHES SOLE ag ge oa TION in Scotland 


Wanted, Second-hand Railway 


TAN K WAGONS.—Address full purticulars 441, The 
Engineer” Office. 441 ¥ 





of — firm at end of 
231, A. F. Sharp-and:Co., Aavestiaing Agents, Glasgow. ane 
B 


Engines (40). Desires Post on 
Be ymca of ‘some leading manufacturing concern ; now 

as works manager. Long experience in manufacture 
of int ~ ed combustion engines,.also in general ffte.Engt 








10 years as — draughtsman. —Address, P576, “ a 
neer ” Office 

I. Mech. E. (44) Desires 

Change as Works or General Mi: 
and commercial hot ep = years’ mana ament) cal 
man in all departments, Sapaeate ring 
a scientific organiser liberty at on 

salary £500.—Address, PSé?, “ The Engineer” 
Par. B 





echanical Engineer (31), with} 
ractical ond technical training and business 
to ENGAGEMENT as WORKS 


modern 
Says is iahent OPEN 
NAGE UPERINTEN DENT. tic, methodi- 
oe yh Passos 7, the. from plant and handle 
men with tact.—Address, P: Engineer” _ = 
B 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND 00., 
~ Watling-street, LONDON, E.C, 


bert-square, Manchester. 
26, Collingwood-street, Newcastle-on- ‘Tyne. Sp 3005 





‘SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
PaGEs nh Ill, LXXXVI. 


Numerical I to Advertisements, 
5 iXxxv 








ii 


THE ENGINEER 





May 18, 1917 




















Wanted, Time Register, A ny 


make; must be in good working order. 
and nee price. —Box T.R., Smith’s Agency, Ltd., 100, Fleet- 
street, E. 2rF 
W cb’. Two 9in. and Three 
12in. CHUCKS, scroll or independent. Would enter- 
we 





tain second-hand if in good condition.—Address, 


Engineer” Office 


Wanted, 50 B. 
#4 to 





RA peeecene 
ENGINE, for immediate 
CLEEV = 


STATIONARY STE: 
delivery.—Send full 
Limerick. 


AIR COMPRESSORS. 
For Sale, Horizontal’ Steam- 


DRIVEN «Ingersoll ” AIR COMPRESSOR, capacity 
bas cubic feet. 
Horizontal Belt-driven “Ingersol” AIR COMPRESSOR, 
ity 285 cubic feet. 


orizontal “ Ingersol™” AIR COMPRESSOR, geared for 
motor drive ; capacity 177 cubic feet. 
Horizontal selt-driven AIR COMPRESSOR, by the 


er Foundry Co., cylinders 10in. diameter by 10in. 


Steam-driven AIR COMPRESSOR, 
cylinder 12in. diameter, air cylinder 8in. diameter by ‘ain 
stroke ; bolted to steel air receiver about 12ft. 3in. by 2ft. 9in. 


Horizontal 





“ocomotive, Second-hand, Re. 

QUIRED, not less than 8in. cylinders. _State price, 

name of maker, where can be inspected and give full particu- 
lars to 425, “‘ The Engineer ” Office. 425 F 


- 7 
Lecometis es.—Wanted to Pur- 
CHASE, Two Second-hand TANK LOCOMOTIVES, 
about the following particulars: 16in. cylinders, 24in. stroke, 
6ft. wheel base, 4ft. 84in. gauge, steam pressure 160, copper or 
steel firebox and tubes.—Reply, giving full information and 
price, to 8.S. Dept., Lever Bros., Ltd., Port Sumlight. 464 r 


equiring One Electric Hoist 
/ for LIFTING 35 cwts., not less; new or Second-hand. — 
Write, Box AS8, Lee and Nightingale, Liverpool. M9 F 


Suction Gas Plant and Engine, 
110-150 H.P., REQUIRED immediately for urgent bf 
work. Must be in first-class order.—Full particulars and pri 

















to 428, “ The Engineer’ Office. 
FOR SALF. 
oal-cutters, including Jeffrey 


ter; makers, R. he te and Co.; capacity We onbio! fest, 
RIDDEL and CO., 40, St. Boesb oqnare, Keng 1 Bead 


or Sale, D 


Bon Accord make (with es), 18in. bore and 
bore, lifting vely 


and 60 tons per minute. oon 
—Apply, A. A. DODMAN and CO., King Lynn, 


Ltd., Engineers, 
ForSale, Loco. Boiler, 50.N. a P. 


Paxman, 120 Ib. steam, ‘immediate delivery. — 
A. UNDERWOOD, 3, Queen-street, E.C. 469° 


or Sale, Marshall Vertical 


ENGINE, 1oin cyl, 14in. stroke.—G. E. and ~ iAa., 
188, Long-lane, 8. E. 


:|Ee Sale, ! Metal Saw Bench, for 
cutting Sia, ingots, &c., or for sampl _ ororne 

design, extra long bearing, ith oil ring 
Toctontion Suitable for cou; “rod direct te electric motor or 





e ae 8, 














for belt drive. Capacity an Joon. up to 15 ee P. and 2800 
rove.” Will take saw up to D 
ivery 


Apply to H. L. LEACH, 3, Victoria-street, Westminster, 
s. PS89 « 





and Heading Machines, also Diamon ; With 


spare parts. 
TIP — 4ft. 84in. gauge, 3 side and 7 end 
R. "H. LONGBOTHAM AND CO., LTD. 
WAKEFIELD. 
TO CHEMICAL MAN UFACTURERS AND aaciwEEaE 


For Disp osal, Aluminium Lined 


STEEL -3 LINDERS, each 1(ft. long, 4ft. diameter, 
suitable for nitric and other strong acids, without lining it 
required.—Apply, ROBEETSON, Soawdoun Works, oe 





0G 


Fer Disposal, One 48in. Suspen- 


DED belt-driven CENTRIFUGAL MACHINE, Watson 
Laidlaw’s make, “ Swan neck” type, complete with discharge 
valve and linings ; 3" xt delivery ; very little used. What 
offers ?—Address, 348, e Engineer” Office. M8 « 


For Hire, Pumps and Well- 


BORING TOOLS for Seperecters Deep Weils, &€., 2in. 
to 2in. diam.—R. RICHARDS co., U Ground 
street, London, S.E. Telephone No. ao Hop. 522 6 


For Sale :— 


AUTOCLAVE, 40ft. x 6ft. 6in., for 100 Ibs. pressure. 











One ditto ditto _ 130 lbs. pressure. 


. 
Robey Single Cyl. HOR. ENGINE, I5in. x 26in. 


t1OR. COMP. ENGINE, by Davey Paxman, 9in. and 12in. 
cyls. x 12in. stroke. 


Two Sets Worth, VERT. TANDEM COMP. FEED 
PUMPS, 2000 galls. per hour. 


Two SUPERHEATERS, for 200 Ibs. pressure, about 10ft. 
long X 4ft. dia. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


For Sale :-— 


GALLOWAY TYPE sy 28ft. by 7ft. and 18ft. 
by 6ft.; will reinsure for 80 Ib. Brae 
“CORNISH BOILER, 10ft. att: © ill reinsure for 80 Ib. 
pressure. 
oh ~ H.P. CROSSLEY GAS ENGINE, with Suction Gas 


50. B H.P. NATIONAL oo ENGINE, with Suction Plant. 
DIAGONAL STEAM WINCH, 5sin. diameter cylinder, 
10in. stroke, link, a motion, double purchase. 
STEAM ENGINE by Tangye, lijin. cylinder by 22in. 
stroke, fitted with Condenser and Proell Governor. 
PEARNS DONKEY PUMP, 5sin. diameter cylinder, 6in. 
= at 5 FS 
N DU. LEX STEAM PUMPS, 6in. by 4in. 
bre in, oe by ain, by 3in , 3in. by ldin. by 3in. 
ENTRIFUGAL PUMPS, 15in., 10in., gin. and 3in., belt 


einen. 
STANLEY ENGINEERING CO., Bath. 4326 


Sale :— 


or 
F Quantity good SECOND-HAND I8in. gauge 


PORTABLE RAILWAY 


complete with Two TURNTABLES > Three Sets POINTS 
and CROSSINGS to suit. 15 Set 2¢in. Gauge Points and 
Crossings, new C.I. Turntables, 24in. gauge. Sleepers, Crossing 
Timbers, and Pit Timber. 


B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 


for Sale :— 


TWO Very Good BABCOCK and WILCOX 
BOILERS, insured for 200 Ibs. working pressure, heating 
ren 1827 sq. ft. per boiler, with patent steam super- 


WATSON - MIRRLEES CONDENSER, with 
se ~~ 2 but Rn pumps, 30,000 steam per hour, 


P: ARSON'S STEAM TURBINE and ALTERNA- 
‘OR, 3500 K.W., 1200 r.p.m., 200 lb. to sq. in., alternator 
fou ating tye, and exciter complete ; 6000 volt maxi- 

mw oad. cles. 

350 K.W. ALTERNATOR, three- phos, 50 cycles, 
550 volts, by B.T H. Co. , driven by 600 I.H.P, Cross-com- 
pound Engines t by Barclay, 26 ‘2 cyl., 40in. L.P. cyl, 
4ft. stroke, fly-wheel 20f¢. _, &c. &. Very fine set. 

TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 30 HLP. 2% 3-phase, 40-cycles, 480-500 
volts ; Generators 200 K.W .. D.C., compound wound. 
Each’'set on separate sole-plate. 

MOTOR-DRIVEN AIK COMPRESSORS, by 
La oy  eapmmntea 320 cub. ft. per minute, with inter- 


P AIn> “GAPSTAN ENGINES, Cyls. Qin. by 
12in., worm geared 80 to 1, with two ‘drums, each to 
hold 800 yards ijin. rope, to lift 17 tons. 

WORM-GEARED CAPSTAN, 53in. dia. 1s. 

a a stroke, link-reversing motion, worm neal 
1, drum 2ft, by lft. 6in, wide. 

si HRE E HEADGEAR PU LLEYS, 12ft. dia., 
monkey guide, 6ft. 6in. centres for Yin. rope; C. "4 
bricking segments for 16ft. to 18ft. pit ; in g order. 

MORTAR MILL, under driven, 6ft. dia. pan, 


engine 7in. x 1 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 

& AT MILBURN HOUSE, NEWCASTLE ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 

Tel. Add.: “ Engineer, Wakefield ” 2017 « 


For Sale, Blowers, 7in. and din. 


2012 c 














All with ring oiling se "rast and loose Ont for 
mediate DISPOSAL.—H. J. H. KING and nut 
Engineers, Nailsworth, Glos. 

or Sale, Horizontal Belt. 


DRIVEN BE AM BENDING and STRAIGHTENING 
MACHINE, by De Bergue, to bend beams up to 12in. Sen. - 
RIDDEL and ©O., 40, St. Enoch-square, Glasgow. “4 


or Sale, Lancashire Boilers 

(Two), 30 % 7ft. 6, by Galloway, reinsure National 120 Ib. 
steam, seen under steam ; immediate delivery. < ~A, UNDER. 
WOOD, 3, Queensstreet, E.0 468 G 











or Sale, Motor, A.C., 460 V., 


25 periods, 3- HELP. ; also 1 D.C., 240 V., 3000 revs. 
3 HLP.—G. Randco Ltd., 188, Long-lane, S.E.1. " *4736 


SHIPYARD PLANT. 
or Sale, One Plate Edge 


wt ANING mp B te plane pistes 17ft. Ga! & 
uble-ended — SHEARING 
MACHINE: to 


yte’s Pater ch 0, pat; Sere BAR: PLANING 


Two 
MACHINE, by ire oe ‘it angles 10in. x 6 x 3. 
RIDDEL and CO., io St. Enoch-square, Glasgow’ 448 6 


or Sale, One Second-hand 


MARINE BOILER, about 10ft. 3in. long by lt. 6in. 








mean dia., h a's dome. Complete with all mountings 
and “ and fire bars; believed to be good for 80 Ib. * ged 
sure.— WHITE and SONS, Widnes. 





Fer, Sale, One Sw uperior 5-Ton 


DO. veep FORGE or FOUNDRY CRANE, riry 
a 
see iDDEL and CO., 40, St. Enoch-square, Glasgow. 


For Sale, One 9/16in. National 


Acme (Second: hand) Four-spindie syne er = with 
be inspected. Offered 


lar equipment. Nearly new. 
cages to permission to sell being given by the Ministry of 
Address, 413, * The Ewe a . 4136 


Munitions.—. 
One 12in. Stroke 


For Sale, 
SHAPING MACH 
liin. a te SLOPTING MAC MACH 
One Kiet MER; = diameter. 
ID HL aed Gon 40, een oer Glasgow. 4476 


by Type 
or oronale | or Hire, Electric 











6 to 300 xP. ; rt STEAM 
Riana ea ; STEAM BO’ CRANES, 
cama meme E TOOLS of deverint ;, Teasonable 
terms, immedia’ very.—J. T. ‘and er 37, 
Queen Vi London, E.C. Tel.: City 3038. 





For Sale, Reinforced Concrete 


FENCE POSTS for immediate delive: 
PILES and other bnilding materials.—For puliaien 
+= LIGHT and COKE CO., Moulded Stone Dept., 


Fo Sale, Set of New Triple 


MARINE ENGINES, 4fin. a, and léin. an 
9in. stroke, fit for 2501b., ifs lb. I. BLP. mplete with 
Ta noe feed p pumps. — job —VOSPER ms} po., 


For Sale, Superior 100 K.W. 


“ Balaneer” ELECTRIC GENERATING SET, com- 
prising Belliss Enclosed Compound Self- ons Engine, 
coupled to two Shunt Wound Dynamos, each giving 200 
amperes at 250300 volts, 450 pe 

One 45 k,w. ELECTRIC 1G TING SET, 220 volts ; eeent 


delive 
HIDDEL and CO., 40, St. Enoch-:quare, Glasgow. 


For Sale, Theodolites, 


paavine KAN Si ED mARD 
BONS Si, High Holbor 


Fr Sale Levels, 


DRAWING AWING INGFRUMENTS, SECO = 5 e 
fopposite Gray’s Inn-road). 


For Sale, Time e Recorder (Dey) 


for 150 hands, as new, Sede $9 as oP 
offers ?—Box 250, Smith's Agency, Ltd., 100, Fleet-street 3c 


For Sale, Two Good Second- 


HAND I3in. x 1l8in. SADDLE TANK LOCOMOTIVES, 
3th, wheat bese, ¢ stems goneted, U0 i. W-Pp., standard gauge. 
ress, 227, “‘ The Engineer” O 227 6 


Fer Sale, Two Multitubular 


CORNISH BOILERS, 19ft. x 7ft.; suitable 901b.— 
G. E. and Co., Ltd., 188, Long-lane, S.E. 472 6 


or Sale—Two 10 B.H.P. 


Horizontal Tan; “P OLL ENGINES. 
Two A! DROL EU COMOTIVES 2ft. gauge. 
De Priestman DREDS GING CRANE. 
+ toed “ Corni MP, 14 x 16 x 24. 
Several other large Pt MPs, by Worthington, Tangyes, and 
Vans. 


J. WARDELL and O0., 
3, Victoria-street, London, S.W.1. 


or Sale, 14in. uilibrium 

FLOAT VALVE, new ; immediate delivery.—Sir W. H. 
BAILEY and CO., Ltd., Albion Works, Salford, we 1% 
6 


a Sale.—32-Ton Hand Travel- 


fee oe E, Pe ene Re, Bo fowle chain. 
pend SA vIES and METCALFE, Ltd., Doatler. 253 « 


GENERATING SETS. 


500 k.w., 500 volt, Belliss, surface 


One 
condenser com 5 

Two 400 k.w., 500 volt, Belliss, 
condenser. 

Two 225 k.w., 440/500 volt, Belliss. 

Two 100 k.w., 440/500 volt, Belliss. 

Two 75 k.w., 500 volt, Belliss, 

One 500 k.w., 440 volt, 50 period, 3-phase. 

One 400 k.w., 350 volt, 50 period, 3-phase. 

One 400 k.w., single bearing, Dick ie 8 Pole, 
shunt wound generator or motor, 500 v p-a 

-| inaepemtct Steam-driven JET COND DENSING 

a by Mirrlees-Watson ; capacity 19,000 Ib. steam 


oy 
47 6 


























4526 











with 


with surface 


per hour. ining 
FRANK GILMAN, 
Lightwoods Hill, 


BIRMINGHAM, «36 





MACHINERY 
FOR SALE. 


Gas Engines. 


500 H.P. Horizontal GAS ENGINE ; 
without Alternator. 


fine engine; with or 


a 1) pow 150 GAS ENGINE, with Suction Plant. 
early ne’ 

10-12 H. Pp Cossle Gas ENGINE. £35. 

4 H.P. Crossley GAS ENGINE, vertical. £20. 


Steam Engines. 


18in. cylinder Horizontal, by Hick-Hargreaves ; Corliss 
alyes, 
MPOUND gy es -Tyler) ; cylin- 
ders 16in. and 26in. x 32i 


Horizontal, naingie cylinder, 18in. x 26in., by M.R, Co. £120, 
Horizontal, single cylinder, 13in. x 26in. , by Robey, with 


feed heater, 
Vertical COMPOUND HIGH-SPEED ENGINE, by Robey ; 
eytinders lijin. and 20in. x 4in., totally enclosed ; 
modern high-class engine. £20. 
Winding and Hauling Engines. 


Pair 15in, x Xin. WINDERS, with Corliss valves; fine 


modern _pair. 
Pair 13in. Horizontal LINK REVERSING ENGINES, by 
Marshall, with steel girder bed. £185. 


Steam Winches and Windlass. 
Four Horizontal WINCHES, cylinders 7in., with warping 
eac’ 


ends. £40 to £60 
Three Horizontal WINCHES, c: liners o.. £35 to £50 each. 


One Horizontal WINCH, eylind ers Sin. 
Harfield’s Patent WIN DLASS, Yin. ae £100. 


Semi-Portable & Portable Steam 
Engines. 


KERR STUART 


HAVE IN STOCK, 
AT THEIR CALIFORNIA WORKS, STOKE-ON TREN’? 


NEW LOCOS. 


(1) COMPLETED : 


Two l6in. x aie ‘car me’ nts Fares Ly pe, 
(2) NEARLY COM or eriehall ma rialsare in stock 
FN in. X i “oe uge or upwards, 0-6-0 type, 4 weeks. 
in. X 16in., att in. gauge, 0-4-0 type. 4 weeks. 


Tw 
(3) NEARLY COMPLETED, Swalting a fee plates only :— 
Bgin, x 13pin., 3ft, éin. gauge, superheated “ De- 


mont 
One “iin x 19gin., 3ft. 6in. gauge, superheated, -10-0-8 


type, 5 months. 


NEW VERTICAL OIL ENGINES. 


(4) One New No. 5 “M.V.” Gardner VERTICAL OIL ENGINE, 
ps oe gylinder type, No. 17,069, fitted with high- tension 
naghe special crank shaft, ad two 25in. fiy-wheels, 

12'to to 15 a. P 


Messrs. Norris, Henty and Gardner. 
One New 30 Hi. * 2eylinder “ Scandia” MARINE OIL 


One 45 HP. ditto ditto ditto; makers, Ekman and Co. 


HYDRAULIC RIVETERS. 


Worked for 3 months only. 
(5) Two CAST STEEL HYDRAULIC RIVETERS, 10in. diar 
in, stroke, with actuating valves, return balance levers 
and ‘weights, for 1500 Ib. pressure, by Fielding and Platt. 


SECOND-HAND DYNAMOS. 
(6) Ons! See, DC. 120 amps., 100 volts, 1000 revs., by 


an 
One Dynamo, D.C., 45 amps., 100 volts, 1260 revs., by 
Parker and Co. 


All communications to London Office: 5, Broad-street-place, 
E.C. 2. ny 508 


Fer Sale, 140 and 100 B.H.P. 


GAS me oh - Grice, with Suction Gas Plants 95 
and 70 K.W. NER. " : vere, by 
Siemens ; Saget r Fy n runn tamediate 
delivery.—A. UN hor, nparate 3, Queen street, He. 470 « 





RS, hee interpole, 





ble ENGINE, C 
and 23in. by 2¢in. , ay 


y Robey, 1201b. 


50-60 N.H.P. Robey Semi- 
a papell 5 ounies 134in. 
140 lb. 

Two 12H. 

Two iH. P. Qvertype Semi-portables, by Benay: with link 
reversing motion, 120 lb. w.p. £150 eac 

16 HP. 7 anes E, by Robey, 

16 HP. Portable ENGINE, by Ruston-Proctor. 

12 H.P. Portable ENGINE, by Marshall. 40. 
7 H.P. Portable ENGINE, by Ruston-Proctor, 100 Ib. w.p. 


£120 
8 H.P. Portable ENGINE, by Barrows, 80 lb. w.p. £100. 


Eleva- 


2  Undertype ‘Semi-portables, 


Sahte cylinders, 
£180. 


Stonebreakers, Screens, 


tors, Conveyors, «ec. 


Two l6in. x 10in. Broadbent STONEBREAKERS. £85 each. 
. Blake-Marsden, on wheels. £85. 
One loin. be Pa SOE RSP EARS. by P. 
Ww ns and Elevators if r 
POONVEYOR, by Babeock and 
centres, 16in. trays. 


Fans, Blowers, Compressors, &c. 


fine Pairs Horizontal Mon tnd AIR CIRCU- 
“cA ING ENGINES or AIR PUMPS, by Klein, belt 
driven ; cylinders 18jin. diameter by 16in. stroke, fly- 


uired. 
Vileox, 110ft. 


wheels ; f lu peseeesen. £175 per set. 
er PRESSUR. xg ER, 12in. outlet. £45. 
Engine-driven Roots’ LOWER, Qin. outlet. 265. 


LOWER, 12in. outlet. £75. 
235. 


Engine-driven Roots’ B 
Buflaloe VENTILATING FAN. 


Woodworking Machines. 


One Single DEAL FRAME, by Seone. £45. 
One Acme BAND SAW, 3ft. p leys, £35. 
One Four-cutter PLANING oa MOULDING MACHINE, 
by Robin: £75. 
One Foureutior PL. ANING and MOULDING MACHINE, 
Worssa: 


One PENONING ING MACHINE, by Sagar. £70. 
One MORTISING and BORING MACHINE, by Robinson. 


One Heavy Two-spindle BORING MACHINE, by Robinson. 


Two SURFACE PLANERS, by Fay, 24in. wide. £25 each. 
One e RACK SAW BENCH, to take Sft. saw. £120. 
One SA "Robinson. 

One Roller- feed SAW B y Furness, 36in. ‘saws. £50. 
One Disc SAW BENCH, by Hetherington. 35. 


Electric Plant. 
250 £™. Ss GENERATOR, by G.E.C., 500 volts, 120 r.p.m. 
bas cok K.W. ponte rel GENERATORS, by , Aguaone 


GENE wound, 230 volts, D.C 
& KW. GEN RATING 


SET, 220 volts, B.C. 
estinghouse SET, 30 K.W.. 125 volts. £135. 
Quantity CEMENT MAKING PLANT, including Rotary 
ler, Dryer, Grinding Mill, Stonebreaker, 
Shafting, &c. 


Aerial Ropeway. 
AERIAL ROPEWAY, by Bullivants, 500’yards long, endless 
tee] cable, &c., lattice steel girders. 2600. 


Steam Navvies. 
12-Ton Wiison Steam Crane Type NAVVY ; good condition. 
10-Ton Wiison Steam Crane Type NAVVY ; good condition. 
10-Ton Whittaker Steam Crane Type NAVVY, ; good con- 


dition. 
0 H.P. es Proctor STEAM NAVVY, late type; 


machine. 


fine 


Electric Cranes. 
hie ELECTRIC LUCO. CRANE, Grafton, steel jib, 525 
Ton oneCRECTRIC LOCO, CRANE, Smith, steel jib, 460 


olts, 
2-Ton. ELECTRIC LOCO. CRANE, Isles, steel jib. £325. 
ws OVERHEAD ELECTRIC CRANE, 36ft. span, 20 


‘olte, D.C. £650. 
20/30-Ton OVERHEAD CRANE, rope driven, 30ft. span. 
Two GOLIATH CRANES, to lift 20-20 tons. £250 each. 


Steam Cranes. 


3-Ton — p aomengee by Drummond, steel jib, ail motions, 


ly-Ton 05. “CRANE, by Teter snd Hubbard, steel 


jib, all motions, 4ft. Shin. gauge 


Locomotive. 
12in. Four-coupled LOCO., 
Steam Crane attachment. to lift 5 tons, 140 Ib. 
thoroughly overhauled. 


by Hawthorn-Leslie, fitted with 
W.p. 5 


“We 


JOHN FREDERICK WAKE, 
DARLINGTON. 


.) chnson and Phillips, Limited, 

BUNONTRACTORS AND CABLE ESE 
Makers of Machinery ae complete ea pargtas of all Kin of ute 
and Vessels. Jig Appereies of ait us of all 


Factories 
Are Lamps. Electric ‘evenmeloted od 
The WELDLESS orem. TUBE CO., Ld., Birmingham 








res Makers of WELDLESS STEEL 
- Hydraulic Work, Boring pSaparhctar, 


TRADE ES MARK. 





For Sale, 300 K.W. Generator, 


by Westin, com: d wound, 500 volts D.C., 
320 r.p.m., three- Bering, machine, with rope pulle a First: 
sass condition. immediate delivery.—HA 
gaRDAM and CO., Foimited, Staines. tas 6 


SURPLUS PLANT FOR SALE. 


Overhead Travellers, 


and 
Radial and Vertical ala STEAM 
HAMaihe ts PAPPING and SUREWING MACHINES. HOB 





SAW, RING MACHINES, CAPELL FAN, large 
Quantity Voir’ ENGINEERS’ and BLACKSMITHS’ 
‘00 ANVILS, VICES, PULLEY BLOCKS, LIFTING 
JACKS, Rs =) EK GA UGES, LINE SHAFTING, &e.— 
- eyes HANDYSIDE and CO., Britannia Iron- 


Avel s wo 
iene Shoe Plant for Sale. 


Com: ~ 4 nt for making Horse Shoes, comprising 

pall and ing machines, piercin, secon, tools, 

es, &o., cml ar rolimg mill for making for horse 

pf and also bars of other sections. Specifications and full 
particulars on application. 

Ap ly by letter, R. aS Pa c/o Hay, Fieldings, 45, Old ree” 
rout, ‘Westminster, 8. 


Gteam Boilers, All Types and 
- verttest, Loco. Launch, Field-tubes ; 

Receivers, Feed-wa' ke. — THE 
GRANTHAM BOILER & CRANK OO., Ltd., Grantham 


Bennett and Sayer, Engineers, 


Derby, 


UNDERTAKE the MANUFACTURE of MACHINERY, 
also MACHINE WORK 8. 58 


ayy crane ae sae 


ites stad prioe 
and pow SONS. Ta ren ale open an Batley, ae. aaa 

















ACETSERT a 
p-to-date machine plant for athe hea 
gee we foundry and N od Ie SOHNEOS, 


Lté. Engineers, Tannton. 


Cone Small Sizes, Electrically 

Welded, suitable for or mines, vom pulley blocks, and general 

purposes. FITTINGS, ineluding 

on — Swivels, Shackles, Pulley Blocks, &c. Reliable 

quay. uick deliveries, and keen prices, STRING ERS 
ley Heath), Ltd., Cradley Heath. 








Engineering Works, S ecialising 
. Bagge and ary and Mediu: cate Pre- 
NSIDER MANU UFACTORE for 
guaranteed Only first-class 
“The Engineer” Office. 763 1 


cision are een a 
STTER es WAR. 
work considered. ~haleane 7 


S.B. 8) IRON 


& STEEL Bars. Plates & Sheets. 


STRINGER BROTHERS, 


WEST BROMWICH. 


a STEPHENSON & CO. 


- Seon age omen 


vecomorives for all Gauges 








and Services. 
Londor. 








MONOMETER FURNACES 


METAL MELTING, "HARDENING, &c. 


MONOMETER MFG. CO., Ltd., 
Aston, Birmingham. 3067 


‘PUMPS. 


itis tae LTD., 


Imperial Buildings, 66, Kingsway, London, W.C. 


Tel.: Helbore 6420 (3 lines}. ‘T.A-t Jenerten, Batgand, Londen 























SIMPLEX CONDUITS 


The Pioneer System. 

Makers of all kinds-of 
ELECTRIC LIGHTING SUPPLIES. 
SIMPLEX CONDUITS, Ltd., 
Works: Garrison Lane, Birmingham . 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. XIT.* 

EXTRACTION OF OIL BY CHEMICAL SOLVENTS (condd.). 

In our last article we discussed the general princi- 
ples of the extraction of oil by chemical solvents, and 
we now proceed to describe a method and a plant 
used in practice. 

THE ‘‘ SCOTT” EXTRACTION PLANT. 

One of the best-known forms of solvent extraction 
plant is that working on the ‘‘ Scott’ system, and 
made by George Scott and Son (London), Limited, 











| 





when hot extraction is adopted, the solvent admitted 
as a liquid must at least in part become vaporised. 
The ‘ Scott’’ system, therefore, may be said to 
combine the advantages of hot extraction with the 
safety of cold extraction. 

On page 441 we reproduce a drawing, specially 
prepared by Messrs. Scott, for the purposes of this 
article, showing in diagrammatic form the plant used 
under the “ Scott” system. Figs. 57, 58 and 59 
show views of actual installations, while in Fig. 60 
a small extraction plant suitable for trial and simi- 
lar purposes is represented. Referring to the line 
engraving, it will be seen that each extractor is fed 
with meal through a door at the top from an overhead 





eas eae 








Fig. 57--BENZENE SOLVENT 


Under 
ben- 


Kingsway House, Kingsway, London, W.C. 
this system the solvent commonly used _ is 
zene 

Benzene—or benzol, as it is still frequently called 
in commerce-——is, when pure, a colourless liquid having 
a specific gravity of about 0.88 at 15 deg. Cent., and 
boiling under normal pressure at about 80 deg. Cent. 
It is very slightly soluble in water, but is soluble in 
alcohol, ether, carbon disulphide, &c. On the other 
hand, it very readily dissolves resins, sulphur, 
phosphorus, fats, oils, and many alkaloids and other 
organic”*compounds. 


| hopper. 


EXTRACTION PLANT—SCOTT 


The doors are, as indicated in Fig. 58, pro- 
vided with hinged bolts, so that they may, when the 
extractor is charged, be readily and tightly fastened 
down. ‘The hopper system of feeding the extractors 
economises labour, but entails the erection of a fairly 
heavy superstructure. In large mills it is sometimes 
found convenient to dispense with hoppers and to 
provide instead a conveyor with a suitable off-take 
to each extractor. This method has an additional 
advantage over the hopper system, in that by its 
adoption it is readily possible to feed the extractors 
with a mixture of seeds in any required proportion. 

















| working, quite dry and can, if required, be fed directly 

to cattle or horses, if the seed being treated renders 
| this practicable. 

GENERAL METHOD OF WORKING. 


During the period of extraction, the solvent, with 
the oil it has dissolved, is drained off from the foot of 
the extractor through the pipe A. Passing along the 
pipe B it reaches a steam-heated tubular vaporiser. 
Here a portion of the solvent is driven off as vapour, 
and rising up the pipe C this portion enters the 
extractor at the top to act, as we have explained, 
in conjunction with the solvent admitted as a liquid. 
The remaining portion of the solvent with all the 
dissolved oil leaves the foot of the vaporiser at D, 
and flowing along the pipe E reaches a pump which 
lifts it up into a still-feed tank. Leaving this by way 
of the pipe F the liquid flows through a heater- 
condenser—or “‘ heat exchanger ’’—-and so reaches 
the continuous still appearing like a column on the 
right of the engraving. 

The construction of this still will be referred to 
| shortly. For the time being it is sufficient to say 
that it completely drives off the solvent from the oil. 
The finished oil leaves the still at the foot as indicated. 
The solvent vapour finds its exit at the top through 
the pipe G. Flowing through the heater-condenser 
it is partially condensed by the contra-flowing liquid 
| passing to the still, and at the same time assists the 
| work of the still by pre-heating the incoming supply 
of liquid. Leaving the heater-condenser the partially 
| condensed solvent vapour is reduced completely to 
| liquid in two condensers. On the way through the 
| still, as we shall see presently, it has picked up some 
| water. It is, therefore, taken by way of the pipe H 
to a water separator. The action of this separator 
depends upon the difference between the specific 
gravities of the solvent and water. The water flows 
off at the pipe J. The liquid solvent passes along the 
| pipe K into a store tank ready for re-use. 
| It will thus be seen that of a given amount of 
| solvent introduced into the extractor a portion is 
| returned directly to the extractor as vapour, and a 
| portion is delivered into the store tank ready for 
| re-use. The former portion emerging from the 
| extractor as liquid containing oil in solution again 
| 
} 





reaches the vaporiser. Part of it is returned once 
| more as vapour to the extractor, and the remainder, 
| passing through the still, is cleaned of dissolved oil 
and joins the first portion of the original charge of 
solvent in the store tank. Obviously, as time goes 
|on, unless something is done, practically all the 
original charge of solvent will be found in the store 
tank ; no vapour worth speaking of will be found 
ascending the pipe C, and the extraction process will 
come automatically to a standstill. 

This condition may or may not correspond with the 
complete recovery of the oil from the seed or with 
the degree of recovery desired. If it does not, a fresh 
quantity of clean solvent is passed into the extractor 
to complete the process or carry it a stage further. 
The manner in which this fresh quantity is introduced 
is the same as that in which the original amount of 
solvent is admitted into the extractor at starting up. 











Figs. 58 and 59—SCOTT SOLVENT EXTRACTORS WITH AND WITHOUT AGITATING GEAR 


Two features of the “ Scott”? system may here be 
set down. In the first place, the extraction is 
performed in the cold, thereby practically eliminating 


With many materials it is desirable that the mass in 


| the extractor should be agitated while the solvent is 


all danger arising from the inflammable nature of the | 


Solvent used. Secondly, the extraction is effected 
partly by the solvent in liquid form and partly by it 
in the form'of a vapour. In this respect, the system 
differs from{others. In"general the solvent is wholly 
in the form of a liquid, although it is evident that 





* No. XI. appeared May 11th. 


| of a belt pulley, worm andjworm wheel. 


| @ conveyor which runs past the doors. 


at work. Figs. 57 and 58 and the diagram represent 
plants provided with agitating gear driven by means 
The plant 
shown in Fig. 59 has no agitator. When the 
extraction process is completed, the discharge doors 
near the foot of the extractors are opened so that the 
agitator may deliver the residue of the meal on to 
This residue, 
it is to be noted, is, under the “ Scott”? method_of 


It is conducted as follows :—The workman temporarily 
closes the valve L and opens the valves M and N. 
| Clean solvent from the store tank now flows down the 
pipe P to the vaporiser. Partly as vapour it rises up 
the pipe O to the extractor, and partly as liquid it 
flows out at D to the pump which, lifting it, sends it 
along the pipe Q past the valve N into the extractor 
at R. When sufficient fresh solvent has thus been 
introduced, the valves are reset and the former 
process is resumed. 

It is feund that when the extraction of the oil from 
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the meal is nearly completed, the solvent drawn off 
from the extractor contains very little oil. It is not 
economical to pass this poor liquid into the still. 
It is therefore sent into a “ half-spent”’ solvent 
tank—not shown in the diagram—and is re-used as 
the first charge of solvent for a fresh charge of meal. 


CLEANING THE MEAL OF SOLVENT. 


When the extraction is quite completed, and before 
the discharge doors are opened, the valves L and S 
are shut down and the valve Tis opened. Steam, 
in a dry condition but not superheated, is then 
admitted to the extractor through the valve U. Blow- 
ing through the meal this steam carries off all traces 
of the solvent from the meal. The steam and solvent 
vapour rising up the pipe V reach the condensers, 
and traversing the water separator as before are 
passed respectively to waste and to the store tank. 


ALTERNATIVE METHOD OF WORKING. 


The above description relates to the working 
of one extractor. The other extractor is worked 
similarly, the vaporiser and its connecting piping 
being duplicated for this purpose. Our description, 
further, covers only one method of working the plant. 
Modifications are provided for. Thus the vaporiser, 
once the original charge of solvent has been introduced 
into the extractor, can be completely cut out, so that 
the extraction may be performed entirely by liquid 
solvent. To achieve this the valve L is held closed 
and the valves W and the valve N opened. The 
solvent with its dissolved oil now reaches the pump 
without passing through the vaporiser, and is sent 
back to the extractor along the pipe Q. After it has 
been circulated through the meal a sufficient number 
of times it is sent into the still feed tank by closing 
the valve N. 

SAFETY VALVES. 


With plant of this nature it is very important 























Fig. 60—SMALL SOLVENT PLANT 


to provide safety valves at all points where pressure 
might conceivably accumulate, and at the same time 
to provide means whereby this pressure may be 
relieved without allowing any of the inflammable 
solvent vapour to escape into the atmosphere. 
The points at which excess pressure might possibly 
accumulate are in the vaporisers, in the extractors, 
and in the still. Safety valves are therefore provided 
at X, Y, and Z, respectively. It will be noticed 
that the two safety valves X are connected by a 
horizontal pipe having union with the pipe V, up 
which the cleaning steam passes at the termination 
of the extraction process. Excess vapour passing 
the safety valves X does not escape into the atmos- 
phere but into this horizontal pipe, and so reaches the 
condensers. A similar arrangement is provided for 
the safety valves Y. The safety valve Z for a similar 
reason is arranged on a by-pass bridging the stop 
valve for the still, and delivers any excess vapour 
escaping past it through the heater-condenser into 
the main condensers. There is little danger of any 
accumulation of pressure within the condensers or 
store tank. But,in any event, the water separator 
acts as a seal to both, and therefore as an emergency 
pressure relieving device. On the top of each vapour 
pipe C a deadweight safety valve is provided with 
outlet direct to the atmosphere. This is a purely 
precautionary measure. The valve is set to a few 
pounds above the release pressure of the valve X, 


valve for any reason fail to act. So far as Messrs. 
Scott know these deadweight safety valves have 
never yet on any of their plants been called upon 
to fulfil their function. 


THE CONTINUOUS STILL. 


The separation of the solvent from the oil is begun 
in the vaporiser. This is done simply to take 
incidental advantage of the steam required to 
generate the vapour for the extractor. The main 
and final separation takes place in the still. This 
separation is a most important feature of the process, 
for on its completeness must largely depend the 
commercial value of the oil recovered. Very fre- 
quently this separation has been attempted in stills 
of the pot or bulk charge type. This method of 
working occupies a considerable amount of time, 
a fact important in itself and also in its bearing upon 
the effect which contact with heat for a prolonged 
period has upon most oils. In addition, towards 
the end of the operation there is little solvent to 
remove, so that during this time the steam used to drive 
off the solvent cannot be used with full efficiency. 
Thus fuel is wasted, and an unnecessary tax is placed 
on the condensers which collect the steam and solvent 
vapour. 

The still shown in the diagram is of a form recently 
patented by Messrs. Scott. A number of these 
stills are already satisfactorily at work on the pro- 
duction both of edible and of trade oils. The 
“Scott” still is divided into a number of sections, 
each of which is a still by itself. The oil and solvent 
mixture heated in the ‘“ heater-condenser’’ to 
approximately the distilling temperature enters the 
top section of the still and passes downwards in turn 
through each of the others. In so doing it comes 
into direct contact with an ascending current of 
steam admitted below the bottom section of the 
still and baffled in such a way as to cause it to take a 
tortuous course through the descending liquid. As 
the steam rises it liberates the solvent as vapour, 
which vapour assists the steam in distilling the solvent 
from the liquid passing through the next highest 
section of the still. It will be seen that under this 
method of working the freshest steam is caused to 
act upon the liquid with the least amount of solvent in 
it, that is to say, in the liquid at the time when it con- 
tains those last traces of solvent which are the most 
difficult to remove. At the top of the still the steam, 
partially used up, is given the easiest work to do, 
namely, to attack the liquid when it is richest in 
solvent, and therefore has the lowest boiling point. 


WORKING CHARGES, 

It is claimed for the “ Scott’? system that very 
little labour is required to run the plant. The 
proportion which the labour charges will bear to the 
other working costs depends, however, on the size 
of the plant, for while the size varies the number 
of men required to operate it remains constant. 
It is stated that the very largest plants consisting 
of many extractors can be operated by two men. 
Economy of steam consumption is another point 
connected with the plant to which the makers call 
attention. The coal required per ton of raw material, 
we are informed, may be set down as from 2 to 3 ewt. 
The only other item of working costs to be considered 
relates to the solvent. It is found that in operation 
a certain amount of solvent disappears ; where it 
goes to is by no means clear. This loss may be 
returned at 1} gallons per ton of material treated. 
It is, perhaps, worth adding that the solvent 
extraction process has to-day a very wide field of 
application outside of the vegetable oil industry. 
It is being employed for the extraction or recovery 
of grease, oil, or fat, from many miscellaneous 
substances, such as wool waste, bones, leather scrap, 
rags, factory sweepings, and refuse of all sorts. 








IRON AND STEEL INSTITUTE. 
No. II * 


On the second day of the meeting a paper, of 
which we give a précis, was presented by Mr. J. N. 
Kilby dealing with 

STEEL INGOT DEFECTS. 


A good percentage of tha defects in steel ingots come under 
the following heads: Pipe, Segregation; ‘‘ Occluded slag” ; 
Fluxed fire-clay (occluded); ‘‘ Lappiness”’; Cracks. 
Pipe.—Steelmakers, after thorough investigation, must accept 
the mould with the wide end up as the one conducive to minimum 
pipe. The longer the ingot in proportion to its cross-sectional 
area the worse the trouble with the old narrow-end-up type. 
Mould type, and method of casting, should be made one of the 
most important points of steel specification. 

With the exception of giving the pitmen and cranemen a 
fairly easy time there does not appear a single point in favour 
of the narrow-end-up type. 

Feeder Heads.—After the question of mould type, one has 
to consider the necessity of using a feeder head and type of 
the same. The type of feeder head does not matter a great 
deal, inasmuch as reducing pipe is concerned, provided it is of 
sufficient capacity adequately to feed the chill portion. 

The cost of production turns upon how much of the piped 
portion of the “‘unfed” ingot is utilised as saleable steel, 
against ths cost of the feeder head and its gain in yield. The 
cost of a feeder head per ton of steel varies greatly according 
to size of ingot and also according to type of head used ; but it 
would appear that feeder heads are economically essential 
even for what is termed the ‘‘ ordinary ” steels. 

Occluded Slag. Acid Open-Hearth—Any oxide of iron 
admixed in steel exerts itself to a great degree upon the silicon 





and manganese additions just prior to tapping, and upon the 
aluminium after tapping, forming particles of ‘“‘ slag.” ‘The 
author contends there are two sources whereby “ oxides” 
may be taken and retained in the steel, viz.: (1) That forming 
during melting of the charge and not subsequently removed ; 
(2) that introduced by excessive or erratic feeding of ore. In 
the author’s opinion the first essential in acid open-hearth 
manufacture should be the one of correct and consistent con- 
ditions at the melted stage. A charge going to boil by virtue 
of the oxide formed during the melting down stage is, to say 
the least, not conducive to yielding a steel anything like free 
of oxides and slag inclusions. No matter what subsequent 
method of deoxidation be resorted to, the author contends 
there is a great danger of a significant residual portion. 

The two important factors up to the ‘‘ melted” stage are: 
(1) Quick melting ; (2) correct state of slag and bath at melting. 
The author has found that a 2.00 per cent. silicon basis is a 
good one to work to. By this is meant that the whole charge 
should have an available silicon content of 2.00 per cent., taking 
the silicon in the pig iron, and making the difference up by 
adding slag in with the charge. 

Effects of Limestone. Acid Open-Hearth.—The use of limestone 
in the acid open-hearth process is one of the greatest importance, 
as also the period at which additions should be made, A highly 
siliceous slag low in FeO may be obtained quickly after boiling. 
A slag of * finishing condition ” is formed soon after the charge 
has gone to boil by correct addition of limestone. If it is 
advantageous to work with a slag of a highly siliceous character 
towards the end of the boil, surely the earlier stages would be 
benefited by such similar conditions. ‘The rate of fall in carbon 
is more regular and consistent with good results, Although 
the slag is apparently more mobile, it merely indicates in these 
circumstances a perfect state of flux and correct reaction. 

Lappiness in Ingots.—Bottom-cast steel poured at too low 
a@ temperature or too slow a speed tends to cause “ lappiness ’’ 
or “ folds” in the ingot. Ordinary carbon steels of course do 
not suffer much from this condition, since if the steel is so cool 
as to “lap” badly, the chances are much against the ingots 
filling. Chrome steels and high silicon steels (the latter up to 
2.50 per cent. silicon) are almost always apt to subject themselves 
to lapping in a more or less degree. The appearance of the 
ingot may give some idea as to whether the lapping is going 
to be a serious defect or not, but on the whole it is a matter 
for further investigation. The author is of the opinion that 
any cavity or split in a rolled or forged bar has no relationship 
whatever with lapping in the ingot. This opinion is based upon 
a number of nickel chrome and chrome ingots, carefully watched 
throughout their making, and on a careful comparison of the 
cost of chipping out of flaws (nine in each cast separately) in 
the finished bars. Some of the best casts appeared to be the 
worst as regards laps, and summing up one could not say that 
the lapping was as serious as would be sup . 

Fluxed Runner Bricks, &c.—In bottom-cast steel the flow 
of the metal in contact with the fire-clay trumpet pipe and runner 
bricks causes an erosion, the product of which is carried along 
into the ingot. The author contends that all bottom-poured 
steel is subject to occluded fluxed runner bricks, and that it is 
present in the ingot in various positions, but principally from 
the skin to a depth of a few inches. 

Cracks in Ingots. Acid Open-Hearth.—There are two positions 
in which cracks are chiefly experienced in ingots: (1) Cross 
sectional ; (2) vertical, and principally at the corners of square 
or octagonal ingots. Around the subject there rises the point 
of casting, temperature, and teeming speeds. 

The value of pyrometry as a means of controlling furnace 
or casting temperature is unfortunately very small to the steel 
maker, and he has to be guided by his experience of the appear- 
ance of the furnace, slag, and spoon samples. In a number of 
the works visited by the author the actual teeming times of 
weight of steel per minute have been little studied, and the 
reason for cracked ingots has invariably been attributed to heat. 
The only exceptions to this view have been where speed was 
thoroughly considered. The question of size and weight of 
ingot and weight of steel to be cast are all factors for considera- 
tion, as also the use of and the composition of the steel. 


Mr. J. Fletcher said the paper was an exceedingly 
useful one. Those who were not themselves manu- 
facturers, and had to do with bought ingots, had 
occasionally very difficult matters to deal with. A 
point which appealed particularly to him was that 
brought out in the slag diagrams shown in the paper, 
and it appeared to him that if these were examined 
closely in the light of modern knowledge of slags a 
great deal could be learnt from them. Mr. Kilby had 
dealt with matters which he hoped the steel maker 
would take seriously into consideration. On the 
addition of lime to the slag there was an opportunity 
of reducing the amount of Fe O, and at the same time 
making a slight addition to the percentage of silicon 
in the slag. The chemical reactions were of con- 
siderable interest both in the acid open-hearth and 
acid Siemens furnaces. The equilibrium point 
referred to by Mr. Kilby appeared to be well estab- 
lished. ‘That had a great deal to do with the elimina- 
tion of slag particles in the steel. The matters dealt 
with in the paper had long ago received attention 
in Germany. 

Dr. W. H. Hatfield complimented the author on 
having made a notable addition to the subject of 
steel ingot defects. Steel makers would agree with 
the bulk of what Mr. Kilby had written. He, how- 
ever, appeared to have overlooked the papers 
published in 1901 and 1904 with which he (Dr. Hat- 
field) was associated, and which discussed the action 
of slag upon steel. During that investigation it was 
brought out very clearly, and the fact had since been 
confirmed, that if it wereassumed that the slag of steel 
made in the acid furnace consisted of silicates of iron, 
as the carbon reduced the iron and sent up the silica 
content, a point of equilibrium was reached, and that, 
with further reduction of the iron content, the silica 
in the slag was actually split up and the silicon went 
back into the steel. The diagrams given in the paper 
would be more valuable if the author could show the 
influence of the addition of a fairly large quantity of 
lime on the chemical reaction taking place between 
the slag and the steel. It seemed obvious that the 
addition of a large quantity of lime would move the 
percentage point at which the silicon went back into 
the steel. 

Mr. E. H. Saniter, referring to what Mr. Fletcher 
said as to defects in ingots delivered at the forge, said 
it was not necessary to assume that these defects 
were made in casting, as it was very easy for them to 
be developed at a subsequent stage of treatment in 
heating up at the forge or otherwise. 
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to the charge the effect was to throw out oxide of 
manganese and oxide of iron from the slag into the 
metal, so that the effect, more particularly as regards 
manganese, was equivalent to adding manganese to 
the metal. Touching on the subject of the difficulty 
of using the pyrometer in practice, he said it was 
undoubtedly a real problem from the works point of 
view. When casting was being done in the ladle the 
casting had to go through whether the temperature 
was right or wrong. As to the question of the best 
casting temperature, it was difficult to speak definitely. 
There would be for any given composition of steel a 
best casting temperature from the steel point of view, 
but it was not necessarily the best from the point of 
view of shop conditions. As the author had indi- 
cated, the men were paid on tonnage, and shop con- 
ditions had a great influence on practice. 

Mr. E. Adamson pointed out that the temperature 
of the slag did not necessarily mean that the 
temperature within the metal was the same, and 
until there was co-relation made between the com- 
position of the slag and temperature no considerable 
advance in practice could be effected. He had had 
to investigate the subject in connection with electric 
steel, and was convinced that the temperature of the 
steel had more effect on the subsequent mechanical 
condition of the metal than almost anything else. 
It appeared to him therefore to be very important to 
advance pyrometry to the point of measuring tem- 
pevatures of molten metal both in the furnace and 
the ladle. Until that was done very little could 
be effected. 

Mr. W. J. Foster referred to a research he was 
conducting in connection with casting temperatures. 
A good deal of attention had been directed in that 
discussion to the fluxing of the material, and he was 
inclined to think that too much stress was being laid 
on that point in the endeavour to solve the problem 
of cracks in ingots. He had for the past two and a 
half years been experimenting in connection with the 
production of a cast iron shell, and had been more or 
less successful. He noted in the course of his experi- 
ments that in seeking to produce a casting, with low 
total carbon, free from cracks, the best results were 
obtained, disregarding the speed of pouring and the 
temperature of the metal, by using large chills. He 
made a chill heavy in proportion to the amount of 
metal dealt with, and, by cooling the metal down 
quickly, obtained a very solid casting. It seemed to 
him that in casting steel ingots the same result might 
be obtained by using ingot moulds heavy in propor- 
tion to the material dealt with. He believed that 
the question of sound castings was rather a physical 
than a chemical problem. 

Mr. T. M. Servin expressed the opinion that Mr. 
Kilby did not lay sufficient stress on the temperature 
question. He believed it was possible so to control 
the heat conditions in the furnace that the tempera- 
ture at which the metal was cast would be the correct 
one, and it seemed strange to him that, whilst steel 
makers were troubled with inclusions in the metal, 
there was no attempt made to see that the tempera- 
tures were correct. The composition of the slag 
depended on temperature, and it was through the 
study of temperature questions that progress in 
reducing ingot defects would be made. 

Dr. C. H. Desch agreed with the point made by Dr. 
Hatfield on the question of chemical equilibrium, but 
pointed out that the change which went on took a 
different direction in acid and basic slag. There 
were, however, other properties besides chemical 
composition which were of great importance. Such 
subjects as viscosity, surface tension and specific 
gravity needed to be investigated. Mr. Kilby had 
suggested that slag inclusions, when small, were not 
of importance in ordinary carbon steel. He had 
come to the conclusion that they were always bad, 
and experience had shown that when fractures had 
occurred in small machine parts subject to severe 
stresses the failure was due to slag particles. 

Dr. Rogers said there were four factors which had 
to be taken into account ; the first was temperature, 
the second the percentage of oxygen present, the third 
the composition of the metal and of the slag at the 
moment of pouring, and the fourth the chemical 
composition of the slag apart from what was produced 
by the additions mentioned. A good deal could be 
done in relation to temperature, but he openly con- 
fessed that he could not use any of the pyrometers 
with which he had been supplied. They could, 
however, ascertain the temperature of the bath 
sufficiently to carry out the process. There was no 
excuse. for having a material difference in the acid 
Siemen’s furnace between the slag and the metal. 
Reference had been made to the use of old slag, but 
he was rather against it as a general rule, and he was 
also opposed to the use of lime with the charge. It 
was better to add the lime to the slag, as in that case 
a reduction of iron oxide was obtained as the lime 
dissolved with the slag. The important point was, 
that the total iron oxide in the whole system was 
lessened, and it was curious that this result had been 
overlooked by practically everybody who dealt with 
the subject. It was also possible to minimise the 
oxide of iron in the system by increase of temperature. 
Another point of importance was that inclusions 
in ingots which gave the greatest amount of trouble 
could, in a majority of cases, be traced to flux runner 
bricks. 

Mr. Kilby, in a brief reply to the points raised, 





agreed that a thin mould was more likely to produce 
an ingot liable to crack than a thick mould. Dr. 
Rogers did not agree with the addition of lime in the 
early part of the process, but he contended that if 
the addition of lime was an advantage at a later 
stage, it was a greater advantage to add it in the early 
part of the process. With regard to slag particles, 
and the effect of limestone, he had done a great deal 
of work on that subject which he was not at liberty 
to publish, but he might say that the addition of 
limestone to the bath in the early stages brought 
with it a considerable advantage. He was referring 
to high quality steel. Viscosity also depended on the 
lime addition. He would reply more fully to other 
points in writing. 

The Secretary, in the absence of the authors, then 
read abstracts of two papers, of which we give brief 
summaries: ‘‘The Penetration of the Hardening 
Effect in Chromium and Copper Steels,” by Mr. 
L. Grenet, and ‘ Notes on Some Quenching Ex- 
periments,” by Mr. Lawford H. Fry. 


THE PENETRATION OF THE HARDENING EFFECT 
IN CHROMIUM AND COPPER STEELS. 


Copper increases the depth of the hardening effect in steels. 

The influence of copper in the presenve of chromium is marked. 
One per cent of copper suffices to confer on steels containing 15. 
per cent. of chromium an interesting degree of capacity for 
sustaining the hardening effect in point of depth. 

The action of the copper is more limited than that of nickel. 
All the chromium copper steels prepared by the author, contain- 
ing less than 3 per cent. of nickel, soften on annealing at high 
temperatures, and consequently do not harden on quenching 
when the rate of cooling is very slow. 

The simultaneous employment of copper, nickel, and chromium 
allows of semi-hard steels being prepared which can be hardened 
by air-cooling on largish pieces and yet softened by the ordinary 
annealing methods used for carbon steels. The limits of chemical 
composition within which such steels should fall are wide enough 
to render their manufacture easy. 

The chief influence of copper, like that, indeed, of other 
special elements, is to increase the depth of the penetrative 
influence of the q hing, and consequently the efficacy of 
heat treatment in the interior of the pieces subjected thereto. 

Apart from this influence on the depth of penetrative influence 
of quenching the author has failed to detect any other useful 
effect of copper on the properties of steel. 


NOTES ON SOME QUENCHING EXPERIMENTS. 


The experiments to be described were carried out to study 
the rate of cooling in various 1 mene J media, and to try to 
connect the rate of cooling with the physical properties obtainable 
in quenched and tempered forgings. The main series of experi- 
ments was carried out with two locomotive driving axles, 
which were drilled so that a pyrometer could be inserted and 
the temperature of the axle measured continuously during 
the process of quenching. One axle was llin. in diameter, 
was forged solid, and weighed 1830 lb. The other axle was 
12in. in diameter, bored longitudinally with a 3in. hole, and 
weighed 2000 lb. To measure the temperature, a hole for a 
pyrometer was bored in one end of each axle to a depth of about 
ldin. parallel to the longitudinal axis. In carrying out the 
experiments the axle was heated uniformly as though for 
quenching in the usual course of manufacture, then withdrawn 
from the furnace and the pyrometer inserted. A wait of about 
two minutes was made for the thermocouple to take the temper- 
ature of the axle, and the axle then quenched. As the tem- 
perature fell readings were taken at short intervals, and 
temperature time curves were plotted. The quenching media 
experimented with were air, water, a heavy oil of 26 deg., a 
light oil of 29 deg. Beaume gravity, and three strengths of a 
cutting compound dissolved in water. The bored axle cooled 
more rapidly than did the solid axle in the same medium. 
This is due to the greater surface exposed to cooling for each 
pound of weight. A test piece Ijin. in diameter by 5in. in 
length, with a weight of 1.6 lb., was used as a check. A hole 
drilled in one end along the axis enabled a thermocouple to be 
inserted at the centre of the piece. The test piece had practically 
a ten times greater surface per pound of weight than the solid 
axle, the figures being 13.5 and 1.39 square inches per pound, 
while the rate at which the test piece lost temperature in a given 
medium was very close to ten times that at which the axle 
cooled. This means that in a given medium the heat is given 
up by the axle and by the test piece at practically the same rate 
in British thermal units per square inch of surface. When 
the great difference in size of the object is taken into considera- 
tion, the fact that the cooling rates are so nearly the same is 
remarkable. Hence it seems that fairly accurate information 
as to the quenching properties of a medium can be obtained 
from small scale experiments. 

In any such work it must of course be remembered that the 
physical properties of steel are determined not by the rate at 
which the heat is lost per unit of surface, but by the rate at which 
heat is lost per unit of weight, that is by the rate at which 
temperature is lost. This being the case it is necessary, in 
any discussion of the physical properties of steel in connection 
with heat treatment, to define not only the cooli medium 
but the size of the piece cooled. The only scientific method 
of defining heat treatment in connection with physical properties 
is not to speak of “‘ water quenching” or “ air cooling,’’ but 
to give the rate of temperature loss over a given range. 

To appreciate the indefinite nature of the expression “ air 
cooled” it is only necessary to compare the cooling rates 
of the test piece and the axle. The test piece lost heat 
at the rate of 120 deg. per minute, and although the rate of 
cooling would be somewhat slower if it were averaged over 
a longer temperature range so as to include the recalescent 
period, it will be seen that the rate at which the test piece cools 
in the air is of the same order as the rate at which the axle cools 
when quenched in water. Consequently the physical properties 
of the “‘ air cooled” test piece and of the i ’ axle 





‘air cooled 
will differ as widely as the properties of the air-cooled axle 
and of the water-quenched axle. 

Professor J. O. Arnold said that Mr. Grenet’s 
paper raised questions of great interest in connection 
with the action of copper and nickel on pure iron. 
Taking round numbers, if one took a pure iron or 
steel with 1 per cent. or 20 per cent. of nickel the 
material gave the same mechanical tests, about 
28 tons tensile, whereas with 14 per cent. of nickel, 
the figures jumped up to 90 tons with a good reduction 
of area. There was at that point a saturated solution 
of nickel in the iron. The case of copper was even 
more important ; its effects were really astonishing. 
Taking nearly pure iron and adding 2 per cent. of 
copper, he had shown that the tensile strength 
increased from 21 to 34 tons per square inch, and that 
the elastic limit rose from 11 or 12 to 30. That 
was in 1894. The copper appeared to dissolve very 





readily in the iron, and it would perhaps be of interest 
to call attention to the case of a copper weld, which 
under test proved to be the strongest part of the 
metal. In that case, two plates of very mild steel 
were joined up by a thin strip of electrolytic copper ; 
on heating up to 1100 deg. Cent., the copper was 
completely dissolved in the steel, and at the weld, 
it might be assumed there was 2 per cent. of 
copper. The test showed the weld to be several tons 
superior in strength to any other part of the steel. 
Viewed in this light, it was clear that Mr. Grenet’s 
paper dealing with the hardening influence of copper 
and nickel on the iron independent of the steel 
raised a very complex problem. 

Dr. W. H. Hatfield said the work done covered an 
important field, and would save other investigators 
from undertaking a good deal of work on the influence 
of copper and nickel. 

Dr. Desch had one criticism to offer. In the 
absence of photo-micrographs, it was difficult to say 
if what was measured was the actual penetration of 
the hardening. Did the microscopic examination 
confirm the statement that there was a greater depth 
of penetration with copper. Mr. Fry’s results were 
of great importance. 

The other papers on the agenda were taken as read, 
and the meeting terminated with votes of thanks to 
the Institution of Civil Engineers for the loan of their 
premises, and to the President. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres nts.) 





DE-TINNING. 


Sir,—I have read with interest in your ** Random Reflec- 
tions’ a paragraph on old tin cans. 1 know nothing of the 
proposals of the British De-tinning Company, but I do happen 
to know something of the methods which were used by Th. Gold- 
schmidt and Co., of Essen, in their treatment of tin cans, and 
I am rather inclined to think that you are wrong in describing 
the business as a paltry one. I believe that Messrs. Goldschmidt 
controlled in Europe scrap tin and old tin cans to the amount 
of about 100,000 tons per annum, and about the same 
quantity in the United States. They had a works in Eng- 
land, and this works operated one of the two electrolytic 
processes for de-tinning that were in existence—the alkaline 
process, but it was only suitable to certain classes of waste tin 
cans, the bulk of which were collected here and sent to Essen 
for treatment. 

Now, the point of this letter, of which I should like you to 

make use, if possible, is that the method of de-tinning adopted 
by Goldschmidt’s was not electrolytic, but a development of 
their own exothermic ideas. The process is entirely secret, and 
I have never been allowed inside Messrs. Goldschmidt’s works, 
which, however, I have visited several times ; but I have learned 
that if tin is placed in an atmosphere of gaseous chlorine, and 
raised to a certain critical temperature, chloride of tin is formed, 
with the evolution of sufficient heat to keep the reaction going, 
and that at this temperature there is no action between iron 
and chlorine. Messrs. Goldschmidt found that the metallurgical] 
value of the tin recovered by the electrolytic process was below 
the market value of the smelted tin, on account of the inevitable 
content of lead arising from the solder. The value of the tin, 
however, as tin chloride—the market for which was in France- 
was very much higher than the metallurgical value of smelted 
tin, and I believe that Messrs. Goldschmidt practically controlled 
tin chloride prices all over the world on the strength of their 
method of producing it. I can only speak from memory, as the 
notes which I made some years ago are not accessible to me, 
but I believe that the weight of tin on ordinary tin-plate is 
about 1} per cent., and that 0. 15 per cent. is left after detinning ; 
but, however this may be, you will see that the industry can 
under no circumstances be described as a small or unimportant 
one. 
After de-tinning has taken place there remains, of course, the 
whole weight of the original scrap, less tin recovered and waste, 
in the form of steel ready for remelting, and this also fetches 
less than its full metallurgical value, on account of the presence 
of the small quantity of tin above named. There is no certainty 
as to what the effect of this tin in this quantity would be upon 
any class of plates, but there is no doubt that the Germans 
know nearly all about it. There was an investigation made 
in the United States four or five years ago as to the influence of 
tin upon steel, and it appeared to show that the presence of 
small quantities of tin influenced the magnetic properties of the 
material very considerably, but I do not know whether anything 
has ever been done to follow this up. 

This particular little industry is an interesting example of 
the logical action by the Germans upon their fundamental 
conception of the ‘‘ Will to Power.” I could quote half a dozen 
cases within my own experience where I have met the rational 
translation into facts of the desire to be master of an industry 
in the particular way in which it is being done in this case by 
Goldschmidt, this being only one of the methods used by the 
Germans to obtain control. The particular method I mean is 
that of aiming consistently-and pertinaciously through long 
years of struggle to control, first, the sources of supply of an 
industry, and, secondly, the sales of the product of that industry. 
Messrs. Goldschmidt had an organisation extending all through 
the United Kingdom and through every country in Europe for 
the collection of tin scrap of all kinds. I believe they had got 
into a position in which there was no competition with them 
in the buying of tin scrap. Their exothermic process for the 
production of tin chloride put them in the position of practically 
fixing the world’s price for tin chloride, and during the period 
while their technical and commercial processes were subject to 
no competition, they could do absolutely as they liked and make 
what profits they liked. 

But I am afraid that our Government and our people do not 
yet realise how intellectually honest the Germans are. When 
say intellectually honest, I do not intend either to flatter or 
to praise the Germans, but to indicate my conviction that the 
leaders of thought in Germany never shirk the logical con- 
sequences of any particular argument, and that they never 
think it other than righteous to deceive those less intellectually 
competent than themselves. I should, for instance, be very 
much surprised if the ignorant German people are not at the 
present moment innocently a human flesh from what have 
been stupidly called ‘‘ corpse factories,” because I cannot 
conceive of any logical German controlling mind being so stupid 
—from the German point of view—as, from mere sentiment, to 
waste countless millions of calories quite suitable for human 
food. However, this is a little beside the point. I am most 
perfectly convinced that no attempt to start an industry in this 
country in this particular line, or in any other in which the 
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‘* Will to Power” has been translated into fact, can succeed 
unless that truth is recognised, and equally efficacious means 
are adopted to overthrow the power already created by the 
Germans, 


May 15th. OMEGA, 


SUBMARINES AND SECRECY. 


Sir,—In your issue of the 14th inst., I read with the greatest 
interest your remarks on ‘‘ Submarines and Secrecy,” under 
** Random Keflections,” also the letter by a member of the 
Institutions in the current issue of ‘THE ENGINEER. 

1 beg to go a little further and suggest that the Admiralty 
make public all they know about the German U-boats, for no 
one will, I think, dispute the fact that the enemy know all there 
is to be known about their own boats, therefore there can be 
no useful object served by keeping particulars of them a secret. 

So that the brains of the people of the allied nations may be 
brought into play to defeat the present submarine menace, | am 
of the opinion that the fullest particulars relating to the following 
or any other useful information, together with suitable diagram- 
matical sketches, ought to be made public in all the allied 
countries, viz :—(1) Their effective range submerged and on 
the surface, any special means with which they are fitted for 
sighting their objective, and any range-finding apparatus with 
which they may be fitted ; (2) the approximate piercing force 
of a U-boat torpedo, and the approximate distance from the 
hull of a ship the same can be exploded without damage to the 
ship ; (3) the greatest angle of elevation and depression, and if 
the boat is trimmed to obtain the same, and at what distance 
is it possible to see a periscope with the naked eye; (4) the 
force necessary to deflect a torpedo trom its course, and at what 
distance and depth is it possible for submarines to see each other, 
and any other points that will be useful to those sufficiently 
interested in the present crisis to think about it. 

As previously stated, every detail about the above is known 
to the enemy, and there can be no doubt that to make public all 
the information possible about the U-boats and their methods, 
is in the interest of the people of the allied nations, and I sincerely 
hope that the Admiralty will no longer withhold the same. 

May 16th. Vicrory. 


THE METRIC SYSTEM, 

Sin,—As I understand you invite remarks on the above 
from the average man, perhaps as such my observations may 
be of interest. In the shops, as a workman and foreman, I 
have used both systems—the metric, of course, to a limited 
extent—but in my opinion it does not matter there a pin-point 
which measurement is given. Centimetres, inches, or finger- 
lengths are all equally good, provided we have a rule so 
marked. Regarding the workinan, I do not think he requires 
to be considered. He will grasp a new measurement, or new 
coin, for that matter, just as quickly as anyone else. 

Coming to the drawing-ollice, my experience is that the 
English system is all right when designing ordinary fairly iarge 
work, but with fine and complicated work, of which there is 
now so much, it is not nearly so suitable as the metric system. 
Eighths and thirty-seconds, which cannot be avoided in such 
work, become a regular nuisance. Now, following from this, 
the English system rather admits its failure in the fact that 
many firms now convert the inch fractions into decimals, and 
decorate their drawing-office walls with eonversion tables. 
Then, as regards calculations, one usually prefers to work -with 
decimals, and, in any case, if one uses the slide rule, the vulgar 
fractions must be converted before a start is made. 

Considering the matter from the standpoint of existing gauges, 
tools, &c., these are continually wearing out and being altered, 
in any case, so that without anything very drastic being done, 
the change would be complete in this respect in a very short 
time. 

London, May 9th. R. M. Lesuie. 


STANDARD CATALOGUES AND PERIODICALS. 

Srr,—Your suggestion about standard sizes for catalogues, 
published under the heading ‘* Random Reflections,” in THE 
ENGINEER for March 16th, 1917—-page 251—might be extended 
to periodicals. Why could not there be more uniformity ? in 
the United States many technical periodicals have adopted the 
size 12in. by 9in.—305 mm. by 228 mm.—several have changed 
to it within the last couple of years. There is a report on 
standard sizes of catalogues by a committee of the American 
Society of Mechanical Engineers, published in the Journal of 
the Society, Vol. 34, 1912—December number, Society affairs 
section, page 41. In it the size 12in. by Yin. is suggested for the 
technical Press, and the size Yin. by 6in. for “‘ Transactions ” of 
societies and pamphlets. A. Fanti, 

April 21st. Librarian, U.S. Bureau of Standards. 

[We touched on this very question in the note immediately 
preceding that to which Mr. Fanti refers.—Ep. Tur E.} 


(for continuation of Letters see page 455.) 








Joint Composition.—Engineers often experience trouble 
with the water joint at the exhausts of gas engines, the joint 
breaking out at the end of a few weeks. This is generally due 
to the expansion and contraction of the joint, and also to the 
fact that the joint has a very small surface. A new preparation, 
the invention of Mr. Robert Neville, of the National Chemical 
Works, Limited, Stanley-road, South Acton, has been introduced 
to overcome this trouble. The composition, when applied as 
a facing to the water joints of 500 horse-power gas engines, run- 
ning on coke-oven gas, has, we are informed, stood a temperature 
of 1100 deg. Cent. and acid action, and after nine months’ test 
showed no sign of breaking down. The preparation adheres to 
metal, glass, wood, and has also been used successfully for 
fixing glass tubes into metal sockets and mending leaks in petrol 


TrecHNICAL COMMITTEE OF THE Motor INDUSTRIES.—A new 
Committee, to be known as ‘“‘ The Technical Committee of the 
Motor Industries,’ has been formed by the Institution of 
Automobile Engineers and the Society of Motor Manufacturers 
and Traders, in order to co-ordinate the many technical questions 
which arise in connection with the automobile industry and 
which have been handled independently in the ~—_ It is hoped 
by this pooling of interests, tnat not only will all overlapping 
be prevented in future, but that the Committee, strengthened 
as it will be by the addition of representatives nominated by 
the various Government Departments and Institutions, will 
be recognised by the Council of Scientific and Industrial Research 
and all concv. xed, as the proper body to treat with in all technical 
matters connected with the motor industry. Invitations 
to be represented on the Committee have already been accepted 
by the following :—National Physical Laboratory, represented 
by Dr. Stanton ; General Post-office, represented by Captain 
Wheeler; Institution of Mechanical Engineers, represented 
7 Dr. Hele-Shaw ; Iron and Steel Institute, represented by 
Mr, J. H. Dickenson ; and Commercial Motor Users’ Association, 
represented by Mr. Geo. Watson. The Technical Committee 
will take over the work hitherto carried on by the Standardi- 
sation, Technical and Research Committee of the Society of 
Motor Manufacturers and Traders, the Steels Committee, and 
the Standardisation Committee of the Institution, and the 
Research Committee which is carrying out 1esearch on the 
E.S.C. British standard steels for automobiles with the addition 
of aircraft steels. Further information can be obtained from 
either of the Joint Secretaries, Mr. Basil H. Joy, Secretary, 
the Institution of Automobile Engineers, 28, Victoria-street, 
London, 8.W. 1, or Mr. T. F. Woodfine, Secretary, the Society 
of Motor Manufacturers and Traders, 83, Pall Mall, S.W. 1. 





THE BOMBAY HYDRO-ELECTRIC POWER 
SCHEME. 
No. I. 


WE have on several occasions in the past made 
reference to the important hydro-electric undertaking 
known as the Tata Power Scheme, by which energy 
is supplied to Bombay over a distance of some 43 
miles. For example, in our issue of April 16th, 1915, 





whole scheme a possibility, since the lakes have been 
created solely for the purpose of storing the rain 
falling during the monsoon. The reservoirs have 
been formed by constructing dams across the Lonawla, 
Walwhan, and Shirawta valleys. It can be imagined 
that anything in the nature of hydraulic works to 
withstand conditions such as we have outlined above 
has to be of the sturdiest and most substantial 
character. 
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Fig. 1—MAP SHOWING RESERVOIRS, FOREBAY, AND POWER HOUSE 


we gave a brief description of the plant, which had 
been formally put into service on February 8th of 
that year by His Excellency Lord Willingdon, 
Governor of Bombay. We have recently had put 
at our disposal, by Mr. Alfred Dickinson, M. Inst. 
C.E., M.I.E.E., who is the consulting engineer to the 
scheme, and under whose direction it was carried out, 
a series of excellent photographs, which we are 
reproducing in the present issue, so that the occasion 
is opportune for referring in greater detail to this 
interesting work. In doing this we shall repeat 
some of the figures given in the article referred to 
above, but this is done to make the present descrip- 
tion complete in itself. We are, however, enabled 
to give much information which was not contained | 
in that article. This has been courteously supplied | 
to us by Mr. Dickinson, and is largely derived from 
a paper which he read before the Institution of 
Electrical Engineers. From that paper, too, some 
of the drawings are reproduced. 

It will be remembered that the hydraulic power 
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The dams which have been built are remarkable 
for their lengths. Particulars of them are given in 
the following table :— 

Particulars of Lakes and Dams. 











| Lake Lake e 
| Lonawla. | Walwhan. | Shirawta. 
F.S.L. above sea - level,| 
height infeet .. .. ..| 2,051 2,084 2,158 
Outlet level above sea-level, 
height in feet “<a eal * eee 2,032 2,084 
Dams, height in feet .. ..| 19 54 74 
Dams above lowest point of| 
valley, height in feet. .| 26 68 92 
Lengths of dams infect ..| 600 4,500 8,000 
Surface acreage of lakes ..| 986 1,535 3,174 
Quantity of water stored,) 
millions of cubic feet... | 361 2,560 | 6,963 
Quantity of water stored,| | 
millions of gallons .. . | 2,248 15,941 | 43,359 
| | 





It will be observed that two dams are necessary 
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LONAWLA DAM 
(SUPERSTRUCTURE) 











SHIRAWTA DAM 
(SUPERSTRUCTURE) 
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Fig. 2—SECTIONS OF 


was obtained by the creation of three artificial lakes 
or reservoirs in the Western Ghauts—see Fig. 1. The 
climatic conditions in that district are extraordinary. 
The rainfall during monsoons is phenomenal, and is 
reported to be the heaviest in the world. At any 
rate a precipitation of 546in.—45ft. 6in.—of rain is 
recorded as having fallen in the catchment area in 
question during a single monsoon, and of that quan- 
tity 440in., or nearly 37ft., fell within thirty-one 
consecutive days This heavy rainfall has made the 


WALWHAN DAM 


({SUPERSTRUCTURE) 
Swain Sc. 


THE THREE DAMS 


to form the smallest and the lowest of the three lakes 
—that called Lonawla—yet the shorter of the two 
dams is as much as 1900ft. long. It is, however, 
not a high dam, being only 40ft. to the bottom of the 
foundation, and 26ft. above the lowest point of the 
valley. This lake is intended for use principally 
during the monsoon period, and when it is empty the 
supplies in the other lakes will be drawn upon. 
Walwhan dam is longer as well as higher than 
Lonawla dam. It is 75ft. deep to the bottom of the 
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} 
foundation, and 68ft. above the lowest level of the | masonry in the three dams is 926,000 cubic yards. 
valley. Shirawta dam is longer and higher than | The connection between the Shirawta Lake and the 
either of them. It is 100ft. above the bottom of the | Walwhan Lake is by means of a tunnel in hard trap 
foundations. It has, moreover, the extraordinary | rock 5000ft. in length. Besides this long tunnel there 
length of just over 14 miles, and has a waste weir | are three others, one 750ft. long, one 280ft. long, and 
which is itself as much as 2470ft. in length. All the ' one 130ft. long, while there are ten cut-and-cover 
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Fig. 3—TYPICAL SECTIONS OF AQUEDUCT 









three dams, sections of which are given in Fig. 2, ,; tunnels having a combined length of 2630ft. At the 
were formed with coursed rubble masonry faces, and | inlet to the Shirawta-Walwhan tunnel there is a head 
with uncoursed rubble masonry hearts. The masonry | wall furnished with sluices to allow the former lake 
is all built with lime mortar, as are the majority of | to discharge into the latter as desired to meet the 
dams in India. Four different mixtures were required conditions of draw-off. In the various dams 
employed, viz., (1) One part Kanakar lime to 14 parts | and the head wall the sluices are of the Stoney type, 
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To reduce the labour of lifting the sluices concrete 
counter weights, suspended on pitch chains passing 
|round sprocket wheels driven by spur gearing, are 
| provided. With this arrangement one man can open 
| the 6ft. < 7ft. sluices at the rate of 1.75ft. per minute. 

For scouring purposes another type of sluice, 
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having frames and doors of cast iron, with gun-metal 
faces pinned on and scraped to a water-tight bearing, 
is used. The doors in these sluices are wedged tight 
by means of snugs cast on the back and wedges on 
guide bars bolted to the frames. They are operated 
by wrought iron rods fitted with bevel and worm 
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Fig. 4—-ARRANGEMENT OF HEADGATE EQUIPMENT 


sand ; (2) one part Kanakar lime to 1 part crushed | in which the pressure against the sluice is transferred 
stone and 3 part of “ burnt” brick ; (3) one part of | to the fixed work through systems of free rollers. 
Bagalkote lime to three parts of sand and burnt brick | There are in all thirteen sluices, viz.:— 

in equal proportions ; (4) one part of Bagalkote lime Four 5ft. x 5ft., for operating against a head of 74ft. 

to three parts of crushed stone and burnt brick in Five 6ft. « 7ft. 4 a = 52ft. 
equal proportions. The total quantity of rubble- Four 6ft. x 7ft. ¥ ¥ 5 25ft. 
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gearing, the latter being used for starting and closing 
the sluices and the former for opening them. The 
whole of the gearing is enclosed in a cast iron casing 
with a hood on the top, an index plate with a pointer 
showing when the sluices are open or shut being 
provided. 
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There are in all seven sluices of this type, viz.:- 


One 5ft. x 5ft., for operating against a head of 78ft. 
One 5ft. « 5ft. re ss ve 26ft. 
One 3ft. « 3ft. ms e a 6lft. 
Four 3ft.  2ft. Bs a = L2ft. 


The waterways were designed for a water capacity 


about 5ft. per second. Some typical cross sections 
are given in Fig. 3. There are 22 built-up aqueducts, 
having a total of 85 arches varying in span from 
6ft. to 32ft. On its way to the power-house the 
water is taken under the Poona Road and over the 
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Fig. 5—PLAN OF FOREBAY 


Great Indian Peninsular Railway. The duct walls 
are built in rubble masonry throughout. They are 
lined with concrete blocks, and the bed is formed of 
lime concrete surfaced with a fine floating of the 
same material. In many places extensive protection 
works had to be constructed. These consist chiefly 
of concrete arches thrown over the duct so that, 
in the event of any earth falling from above, no 
damage is done to the duct, see Fig. 6. The conduits 
from the Walwhan and Lonawla reservoirs make 
junction at a point 530 yards below the latter, and 
there are stop gates in each duct near the junction 


| 


/connected together by riveted joints. They have 


| or lowered, and permit of the gates closing automati- 
| cally by their own weight. The gates are operated 
. ( ) | either by electric motor or by hand. Each gate 
of 120,000 horse-power, with a maximum velocity of | 
| single worm wheel. The latter is connected to 


and it can open the gates fully in about eight minutes. 


| six rollers on each side. These rollers have to bear 
the pressure of the water when the gates are lifted 


has connected to it a pinion to which is attached a 


the pinion shaft by means of hand engaging and 
disengaging couplings. The motor, which runs at 
600 revolutions per minute, is of 12 horse-power, 
































a distributing pipe, and five lower pipe lines, there 
being 8200ft. of upper and 4800ft. of each of the 
five lower pipe lines. The upper pipe line was 
divided into three sections. In the uppermost of 
these the pipes consisted of riveted steel tubes jin. 
thick and 82}in. in internal diameter. In the middle 
section the metal varied from #in. to jgin. in thickness, 
and the diameter of the riveted tubes was 76}in. 
The lowest section, which terminates at the dis- 
tributing pipe, was composed of lap-welded steel 
tubes 72in. in internal diameter with thicknesses vary- 
ing from jjin. to jin. The distributing pipe consists 
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Fig. 8—PROFILE 


For use in case of a burst pipe, or in any other 
emergency, @ special provision has been made by 


which the gates can be closed quickly from the | 


power-house. ‘This consists in a solenoid arrangement 


by which the ratchet wheels sustaining the gates | 


are released. The gates then close by the action 
of gravity, their weight being sufficient to overcome 
the water pressure. There are automatic devices 
which disconnect the motor just before the gates 
reach their highest and lowest positions, and there are 
also automatic brakes, so that when the gates are 
operated from the power-house they shall not fall 
|so quickly as to be damaged. An arrangement of 





Fig. 6—CENTERING FOR CONCRETE ARCH OVER AQUEDUCT 


and in the common duct near the forebay. The 
combined lengths of the conduits to the forebay is 
7630 yards, or just over 44 miles. The forebay is 
shown in plan in Fig. 5. Its capacity is sufficient to 
keep eight turbines, each of 11,000 brake horse-power, 
working at full load for 14 hours. The length of the 
pipe line between it and the power-house is 13,000ft., 
and the difference in levels is 1725ft. There are 
three openings in the forebay dam, each being for 
an 82in. pipe. The inlet openings measure 8ft. 6in. 
by 8ft. 9in., and the gates are made “ drop-tight ”’ 


by means of bronze facing strips at the sides, and | 


rubber packing at the top and bottom. The gates 
are made up of sectional iron plates and angle pieces 





screens is provided so as to prevent weeds or other 
undesirable matter from entering the pipe line. 
The arrangement of the head gate equipment is shown 
in Fig. 4. 

The longitudinal profile of the pipe line is given 
in Fig. 8. As can be imagined, elaborate precautions 
had to be taken in the construction and laying 
of the pipes, having regard to the height of the head 
of water and the pressure to be sustained, which 
reaches @ maximum of some 750 Ib. per square inch. 
The complete scheme was divided into two sections, 
consisting of two upper and eight lower pipe lines. 
|The portion of the scheme—one-half—carried out 
in the first instance comprised one upper pipe line, 
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OF PIPE LINE 


‘ 


of a bend and a straight pipe 72in. in internal diameter 
iiin. thick and about 46ft. long, with four 42in. 
branches and one spare 42in. branch fitted with a 
blank flange and provided with a cover fora diameter 
of 72in. to allow for connecting an additional future 
upper pipe line. 

The first section of the lower pipe line, starting 
from the distributing pipe, is of lap-welded steel 
tube 42in. in internal diameter, and varying from 
hin. to }jin. thick. The lower section, which connects 
up with the turbines, is of lap-welded steel 38in. in 
internal diameter, and varying from fin. to ljin. 
thick. Near the power-house pipe line connections 








Fig. 7—PREPARING INCLINE FOR PIPE LINE 


are taken off for the exciter turbines. These are 
| 15in. in internal diameter and ;{in. thick. From 
'them 10in. diameter connections are taken to the 
exciter turbine valves. 

The steel employed in the riveted pipes was 
Siemens-Martin, with a tensile strength of from 
28 to 32 tons per square inch, and an elongation of 
20 per cent. on standard test pieces. For the lap- 
welded pipes the tensile strength was 24 to 28 tons 
per square inch and the elongation 26 per cent. 
The factor of safety for both upper and lower pipe 
lines, taking the minimum tensile strengths, was 4.5. 
The whole pipe line is laid above ground, and provision 
is made for a temperature variation between 50 and 
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| 
127 deg. Fah., by expansion joints mserted between | 
fixed joints in the upper pipe line and at each thrust 
block in the lower pipe line. Angle irons are riveted 
to the pipes at the fixed points and anchored securely 
to the masonry by means of iron bars, the thrust 
blocks being strengthened by the introduction of 
I-beams in the concrete. 

The height above sea level of the waste weir of the 
forebay is 2032ft. and the level of the power-house 
floor level is 309ft. The static head to the centre 
of the turbine gate is, as mentioned above, 1725ft. 
The pipe line is capable of supplying water simul- 
taneously to four main turbines and two exciter 
turbines, with provision for connecting one additional 
main turbine to the upper pipe line. With four 


| agreed upon by Germany. 


views as to how this may best be done. The reason 


| for it perhaps being necessary to diminish Swiss train 


services again is that goods traffic has fallen off greatly, 


| owing to the import prohibitions and other measures 


of the belligerent nations; and consequently only 
avery few goods trains can be run; indeed, an effort 
will probably be made to cope with goods traffic 
as much as possible by goods trucks attached to 
slow passenger trains. 

Switzerland’s coal supply continues to be much 
below the normal, and also much below the quantity 
Thus in February last 
it was only 116,000 tons, instead of 253,000, the 


| amount promised. On the other hand, the import 


of iron reached 42,000 tons, instead of 19,000 as 








CONSTRUCTING AQUEDUCT OVER 


turbines, each running at 11,000 brake horse power, 
the total loss of head is 66ft., or just under 4 per cent. 
On page 418, and in our two page Supplement, are 
given reproductions of photographs showing different 
portions of the undertaking. The first—on page 418 
is a view looking down on to the top of the forebay 
and sluice house. The next shows the 82in. pipe 
leaving the forebaydam. The third is a view of the 
top section of this pipe as seen from the forebay dam. 
The fourth shows the erection of the junction box | 
and valves. At this point the 72in. pipe terminates, 
and from it separate pipes, each with its own valve, 
are led, one to eachY¥turbine. The fifth is a view 
of the pipe line from the valve-house looking down- 
wards in the direction of the power-house, and the 





G.LP. RAILWAY NEAR LONAWLA 


promised, which has covered the deficits for the 
months of January and December. As for the quan- 


| tity of metal which ought to have been received, 
this has not nearly been reached, the Germans 


alleging in excuse the persistent cold weather, which 
makes it impossible for them to use their canals. 

In order to facilitate the bringing of coal and 
merchandise to Switzerland, the Federal Railways 
some little time ago hired about a hundred of their 
railway engines to Germany and to France; but 
the Swiss train services being so greatly reduced 
enough still remain to cope with the traffic. Moreover, 
an attempt is being made to lessen the coal scarcity 
by utilising Valaisan anthracite, of which two seams 
exist, one on either bank of the Rhdéne, the quantity 




















CONSTRUCTING AQUEDUCT OVER A VALLEY 


last shows the power-house itself with the five pipe 
lines running down to it. In the Supplement there 
are views of the three dams and also of the aqueduct 
at various points. 








SWISS RAILWAY PROBLEMS. 
(From our Swiss Correspondent.) 
BERNE. 


In an article appearing in THE ENGINEER, on 
February 16th, I explained the various difficulties 
besetting Swiss railways, Federal and other, owing 
to the European situation created by the war. Since 
that article was written these difficulties have certainly 
not diminished. The reduced time-tables to which 
I alluded as about to come into force are in working ; 
but already it is suggested that they must soon be 
still further curtailed, and the stationmasters of the 
principal stations have been asked to give their 











being estimated at one hundred million tons. For 
various reasons, however, it has not yet paid to work 
these coal seams, and even now it can hardly be 
profitable to work some of the mines owing to their 
inaccessibility. Many of them, however, it is believed, 
can be worked advantageously not merely during the 
war, but also after it. Some of this Valaisan 
anthracite is already upon the Swiss market. 
Meanwhile, with these increasing difficulties as 
regards coal supply, it is natural that the Swiss 
should be more anxious than ever to hasten the work 
of electrifying their railways. It is pointed out that 
the Swiss people will never really own the railways, 
to the buying up of which by the State they consented 
by referendum in 1898, until these railways are worked 
not by expensive foreign coal but by ‘ white coal,”’ 
Swiss-owned and Swiss-produced. Nevertheless, at 
present it is difficult to procure the material for 
engine-building, and most particularly is it difficult, 
not to say impossible, to obtain copper. The Germans, 
fearing lest Switzerland should after a time purchase 





much less of their coal, have of late been causing to 
be inserted in their technical papers, which, as they 
well know, are diligently read in Switzerland, articles 
pointing out that electric traction is not at all certain 
to prove suitable for the Swiss Federal Railways, and 
that ultimately it would be no cheaper than steam 
traction. In conclusion, it is delicately hinted that, 
after the war, the price of coal will greatly fall, and 
Germany be able to supply it on very advantageous 
conditions. Probably, however, the Swiss will per- 
ceive the disingenuousness of these arguments. 

The chief engineering undertaking at present carried 
out in Switzerland, the construction of the second 
Simplon Tunnel, is also suffering greatly from the 
results of the war, especially from the lack of Italian 
labour, for though the Swiss are undoubtedly capable 
engineers, they either cannot or will not perform the 
actual labour necessary to build tunnels. By order 
of the Swiss military authorities work on the northern 
side was stopped in August, 1914, and not resumed 
until February 7th, 1916; and though work on the 
south side was not interrupted, nevertheless Italy’s 
entrance into the war naturally meant the calling 
up of a great many of the labourers. Whereas 
before the war between 1000 and 1100 workmen were 
employed on each of the two sides, now it is a hard 
matter to find between 500 and 600 men. At Iselle. 
on the Italian side, those employed are all either men 
over 42 or youths under 18. Under the circumstances 
the work advances only 6 metres daily on the north 
side and about 4} on the south side. On July 31st, 
1916, the tunnel on the north side was 3 miles 
1495 yards long, and on the south side 4 miles 
1160 yards. Supposing matters not to go on more 
slowly than hitherto, it is now hoped that the tunnel 
may be completed on the north side on December 31st, 
1917, and on the south side on August 31st, 1918. 
In all probability, however, the increasing difficulty 
of procuring skilled tunnel workers on the south side 
will lead to the excavation works there being stopped 
for a time, and only the masonry lining being con- 
tinued. On December 3lst, 1916, 2438 metres 
remained to be completed. On the north side, where 
2033 metres were requiring completion on the same 
date, work will probably go on, in order to reach the 
station in the interior of the tunnel itself. When this 
has been done, the work will be continued from this 
station onwards, after which the telegraph and tele- 
phone lines must be laid, the signals, lights, and high- 
tension wires for electric traction fitted up, before 
the rails can be laid and the second Simplon Tunnel 
at length handed over to traffic. When this can be 
done, the first tunnel will for a time not be used, 
in order that the necessary repairs may be carried 
out in it, and also that it may be thoroughly examined 
to see if the rock holds firm or not. It was expected 
that the second tunnel would have been ready for 
traffic on May Ist, 1918, and that by that time the 
double track would have been laid as far as Domodos- 
sola and possibly even to Gallarate; but this, as 
has been said, is now far from certain, and a date 
three months later is talked of. 

Not only are the Swiss endeavouring to”bring the 
day nearer when they will have their State railways 
electrified and be independent of German coal for 
their running, but they are also discussing the 
necessity of their possessing their own mercantile 
marine, in order to ensure their own supplies of food 
and raw material even when the world is at war ; 
and with this end in view a limited liability company 
has actually just been constituted with headquarters 
in Geneva, and entitled the F.M.S. (Flotte Marchande 
Suisse). Switzerland, the promoters explain, in order 
to ensure that her food supplies shall arrive with 
comparative regularity, has been obliged to charter 
neutral ships on very onerous terms. There is no 
wonder, consequently, that she should be anxious 
no longer to be in bondage to any other country in 
the position to own ships, but to possess a mercantile 
marine for herself. If, it is argued, Switzerland had 
at the outset of the war her own fleet of about thirty 
vessels of varying tonnage, worth altogether about 
£2,000,000 sterling, she would not have to endure 
anything approaching to the difficulties and delays 
with regard to her supplies and the consequent losses, 
as has actually been the case. Moreover, she would 
have saved, and more than economised, the capital 
sunk in this enterprise by the saving effected in 
freights which she has had to pay to foreign companies. 
Swiss neutrality, it is urged, would be as much 
respected on sea as it has been on land, its violation 
being of no benefit to any belligerent; and Swiss 
ships would be, it is also hoped, not suspected of 
carrying contraband, and consequently not liable 
to sequestration. A practical obstacle in the way 
of the realisation of this project was felt to be removed 
when President Wilson’s message was published 
recognising that even nations without a sea-coast 
are entitled to access to the maritime routes. 








THe AssOcIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—The first meeting of this Association to be 
held in Huddersfield took place in the Technical College on 
May 5th, and representatives attended from Halifax, Brighouse, 
Sowerby Bridge, Elland, and Huddersfield. Speakers from 
Manchester and Leeds addressed the meeting, and it was ulti- 
mately decided to elect a sub-committee, which would further 
the objects of the Association in the above district. Arrange- 
ments were also made to hold a meeting in Halifax to-day, 
May 18th. 





OU er cee 


ee eines, oe 


a 





Mar 18, 1917 


THE ENGINEER 


447 








RAILWAY MATTERS. 


A commitTEE, of which Mr. Selbie, the general manager 
of the Metropolitan Railway, is the chairman, has been 
formed by the Board of Trade to deal with the utilisation 
and feeding of horses. The main work of the Committee 
will consist in co-ordinating carrier and delivery services, 
not only in and around London, but in all parts of the 
country, so that there will be no duplication of vans 
delivering and collecting goods in the same area, and in 
reducing the numiber of services in the various districts. 


At the recent general meeting of the Mansfield Railway, 
which is now opened for traffic and being worked by the 
Great Central Company, the chairman said that most of the 
capital expended on the construction of the line had had 
to be raised in war time, and interest at 5 per cent. had had 
to be paid upon it. It would not, therefore, be to the 
company’s advantage to accept the Government’s offer 
of 4 per cent. He hoped that the Government would 
give the company fair treatment and the special considera- 
tion which the case demanded. 

Tue exports of railway material for the first three 
months of the present year were as follows, the correspond- 
ing figures for 1916 being added in brackets :—Locomo- 
tives, £406,203 (£330,487) ; steel rails, £195,239 (£98,519) ; 
carriages, £66,494 (£124,320) ; wagons, £130,119 (£138,135) ; 
wheels and axles, £35,231 (£52,857); tires and axles, 
£51,242 (£83,348); chairs and metal sleepers, £23,733 
(£27,322); miscellaneous permanent way, £117,804 
(£105,730) ; permanent way of every description, £338,580 
(£245,488). The tonnage of rails was 12,870 (10,422), and 
of chairs and sleepers 1684 (2666). 

WHEN Mr. Norris G.- Bell was appointed engineer-in- 
chief of the Commonwealth railways of Australia, he 
found the administrative methods very faulty, in that, 
generally speaking, the individual responsibility of senior 
officers was not defined. Altogether too much detailed 
work devolved on the engineer-in-chief. Accordingly 
he divided the administration into branches and allocated 
responsibilities, under himself, as follows: Mr. George A. 
Hobler takes the construction and maintenance; Mr. 


Malcolm McGregor Henderson, the mechanical engineering; | 


Mr. Joseph James Poynton, the supplies and transport ; 
and Mr. John Patterson the accounts and audit. 

Aw interesting point in railway legislation has just 
arisen over a Bill before a House of Commons Committee. 
This was the Levinstein Limited (Railways) Bill for making 
a line to join the Lancashire and Yorkshire Railway. 
Clause 19 therein provided ‘‘. . . the railways shall be 
private railways, and the company shall not, for the pur- 
poses of the Railway and Canal Traffic Acts, 1854, 1873 
and 1888, be deemed to be a railway company.” The 
Speaker's counsel did not approve of the te1m “‘:private 
railways,” and it was decided that the clause should be 
modified before the Bill was considered by the House of 
Lords, and on this understanding it was read a third time. 


On page 357 of our issue of April 20th there was a refer- 
ence to a question asked in the House as to the Kennet 
and Avon Canal of the Great Western Company. To this 
question Mr. Roberts replied that the canal is, and had 
been, available for any traffic which carriers were in a 


position to put upon it, and that the Great Western 
Company was not itself a carrier. The matter has recently 
been again raised in the House, when the Board of Trade 


representative stated that the responsibility of the railway 
company ceased with the maintenance of the canal in good 
working condition. The Board of Trade was not aware 
that the company had failed in its duty in this respect, 
and he would suggest that the local bodies and individuals 
concerned should get in touch with the carriers on the 
canal and see if arrangements could not be made for the 
provision of such facilities as were desired. 

Tue Canadian Industrial Disputes Act, advocated by 
President Wilson as a basis for legislation in the United 
States, has been investigated by the Russell Sage Founda- 
tion. The conclusion is that the Act has not operated 
towards compulsory investigation but as a voluntary 
conciliation measure. The particular problem which the 
Act was devised to meet was industrial unrest in coal mines, 
but since its enactment strikes in coal mines have been 
more numerous than before. It is said that the majority 
of trade unionists in Canada are opposed to the Act; 
they do not object to the principles of the law but criticise 
the manner in which it is administered. The recommenda- 
tion of those who have investigated its working is that 
the United States Government ought to establish 
machinery both for the continuous collection of all the 


facts available on labour controversies and for an inquiry | 


into the merits of particular disputes. 

SEVERAL references have been made in this column of 
late to the condition of the Burtonport Extension, and in 
our issue of the 4th inst. we mentioned that Mr. Joseph 
Tatlow had been appointed by the Commissioners of 
Public Works in Ireland to inspect and report on the 
railway. As it might be gathered from this, and the 
various statements made in Parliament, that the London- 
derry and Lough Swilly Railway Company, which works 
the Letterkenny and Burtonport Railway, had been 
neglectful in its duty, we would say that since—and even 
before—it was built the line has been unfortunate. When 
the Viceregal Commission, presided over by the late Sir 
Charles Scotter, was holding its inquiry in 1909, the 
members received many complaints as to the working of 
the line. The railway company put the blame on the 
Trish Board of Works, and the situation was found to be 
so serious that the Commission interfered, and by agree- 
ment between the railway company, the Board of Works, 
and the Treasury, Sir Charles Scotter acted as conciliator. 
Seemag that the report of the Viceregal Commission 
observed on this point that “‘the Burtonport line will 
benefit appreciably, not only by a substantial addition to 
its rolling stock equipment, but by the carrying out of 
new works,”’ it would seem that the railway company had 
the better case at that time. It is also instructive to note 
that this report proceeded to say on this matter, ‘““ We 
consider it inexpedient that a public department, already 
occupied with various heavy and responsible functions, 
and not expressly organised to conduct the administration 
of railways, should be charged, in addition, with such 
duties as the Board of Works had to perform in connection 
with the Burtonport line.” 


NOTES AND MEMORANDA. 





TuE Commission in charge of the investigation of the 
Iceland coalfields states that these fields will supply 
180,000,000 tons of a quality equal to the Scottish coal. 


From generally accepted data, 150,000 cubic feet of gas 
of a heat value of approximately 100 B.T.U.’s per cubic 
foot are evolved per ton of coke consumed in a blast- 
furnace. 


Ir has been calculated that the rivers of European 
Russia alone, excluding the Caucasus, are capable of 
producing 1,000,000 horse-power. Together with Siberia 
and the Caucasus, Russia possesses reserves of this energy 
which exceed 10 million horse-power. 


THE United States Department of Agriculture has 
been making inquiries regarding the number of petrol 
and paraffin tractors on farms in the States, from which 
it appears that the total, as far as can be ascertained, is 
over 34,000. The greatest number is in use in the State 
of Illinois. 

THE effect of stretching on the thermal conductivity 
of wires formed the subject of a paper read recently 
before the Physical Society by Mr. A. Johnstone, B.Sc. 
The author found that stretching produced a slight 
increase in the heat conductivity. Roughly it was found 
by careful experiments an increase of conductivity of 
0.5 per cent. was obtained for a tension of 0.7 of the 
elastic limit. The wires tested were all No. 14 gauge. 


THE appropriation by the United States Congress, in 
1916, of the sum of £4,000,000, for the purpose of con- 
structing and organising Government works, destined to 
produce nitrogen compounds in forms available for military 
requirements, as well as for general economic needs, shows 
clearly how public sentiment is awakened to the necessity 
of emancipating the country from all dependence upon 
other lands for supplies of nitrogen in a combined form. 


THE Italian output of pig iron in 1916 is returned at 
454,923 tons, as against 372,909 tons in 1915 and 424,099 
tons in 1913. The imports last year were 302,333 tons, as 
against 240,366 tons in 1915 and 221,689 tons in 1913. 
| The output of pig iron and the home consumption thus 
| reached record figures. The output included 7000 tons of 

electric furnace iron produced at Darfo, as against 2800 
| tons in 1915. The output of charcoal iron was 5090 tons. 





| ‘*To make the best wet batteries on earth,” writes a 
| contributor to Telephony, of Chicago, “take quart fruit 
| jars and put into each about one tablespoonful of powdered 
| salammoniac. Take an old dry cell with the zine not too 
badly eaten—the better the zine the better the wet 
battery—and punch a screwdrivér once through the zinc 
halfway up the cell to admit the solution. Put the dry 
cell into a fruit jar and fill to within }in. of the top of the 
jar with rain water. 

A FERRO-CONCRETE water tower recently completed at 
North Point, Ala., U.S.A., has an 80,000 gallon tank 30ft. 
high and 22ft. in diameter, supported on a single centre 
column 35ft. in height. The column has an extended 
conical base to provide stable footing and is hollow, 
containing the supply and discharge pipes for the tank 
above. Judging from the illustration of this tower, given 
in Contracting, the builders have not made any attempt to 
produce a pleasing appearance. 


Tuts year’s crop of indigo is estimated in India at 
a value of £6,500,000. Before the war the figure had 
declined to less than £100,000. The area under cultivation 
has increased during the war from 148,000 acres to over 
600,000 acres. It is therefore of very vital interest how 
far the return of peace will bring with it a renewal of the 
German artificial dye competition, and the Indian planters 
have been in coriference with the British Empire Producers’ 
Organisation on this important question of industrial 
development. Study of the pre-war conditions is bringing 
to light some remarkable and curious features. 


Tue total number of steamers arriving at the various 
ports of Egypt during 1916 was 3349, representing 
8,794,979 net registered tons; 1,488,415 tons of cargo 
were landed, and 16,903 passengers disembarked. The 
total number of steamers which left the ports was 3430, 
representing 9,046,236 net registered tons ; 1,046,480 tons 
of cargo were shipped, and 20,608 passengers embarked. 
During the 12 months 554 steamers arrived at Alexandria, 
479 with cargo, and 76 in ballast ; 870,361 tons of cargo 
were discharged, and 7107 passengers landed; 705 
steamers left Alexandria, 496 with cargo and 209 in 
| ballast ; 887,053 tons of cargo were shipped, and 11,877 
passengers were embarked. 


THERE has recently~been completed at Quincy, Mass., 
a submarine, the Isaac*Peral, which represents the latest 
development of the art of submarine building in the United 
States. The vessel, according to the Scientific American, 
is about 200ft. in length, and the company states that in 
her size and dimensions she may be compared to the 
German submarine U53. The makers claim that she 
is entitled to be reckoned as of the 800-ton type. The 
speed of the vessel is 15 knots when running under her 
oil engines at the surface, and 10} knots when using her 
motors in the submerged condition. On the surface her 
radius of action is stated to be over 5000 sea-miles, and 
submerged she_can travel 100 miles without coming to the 
surface. For running on the surface and for charging 
her batteries, the Peral is equipped with two 600 horse- 
| power Diesel engines. 
| THE long suspended span of the Quebec Bridge, 640ft. 
| between pins, will be subject to a sudden movement, over 
| the 17in. leeway provided, when brakes are applied to a 
| high-speed train passing over it. In order to restrain this 
| influence a traction brake is provided at the end of the 
| cantilever arms. This brake is made up of a series of 
| plates that slide between each other and are kept in 
contact by a set of car springs under a constant 
compression. Every alternate plate is fixed by a pin at 
one end to the horizontal piece of chord at the end of the 
cantilever arm and has a slotted hole at the other end to 
allow the necessary motion on the pin, which fixes the 
remaining sliding plates to the suspended span. These 
remaining plates are slotted in a similar manner, so as to 
| allow the same amount of motion on the pin connecting 
' the first-mentioned plates to the cantilever arm. 




















MISCELLANEA. 





WE understand that Commander Sir Edward Nicholl, 
R.N.R., the well-known shipowner of Cardiff, has pro- 
mised to erect a monument to the memory of Trevethick, 
at Redruth, his native place. The monument is to be 
erected immediately after the war, and Sir Edward intends 
to ensure, by consultation with Lord Rhondda, that it 
may be on similar lines to the statue which the latter is 
presenting to Merthyr. 


Ir has been recently stated by La Stampa that from 
boring operations made last year in the province of Novara, 
the existence of an important bed of coal has been ascer- 
tained. It is also rumoured that the Italian Government 
intends taking steps to utilise the discovery. Up to the 
present time, Italy has been dependent on other countries 
for this fuel, and during the two last years has been feeling 
the pinch, her supplies from Germany, Belgium, and France 
having been practically cut off. She imported about 
11} million tons of coal from England during the two 
years ending December, 1916, and a considerable quantity 
from America. 

Tue Council of the Roads Improvement Association, at 
a meeting held in London, on 8th inst., resolved to act 
upon a recommendation that investigations should be 
made forthwith into the claims of concrete roads. The 
Council of the Association is in possession-of much interest- 
ing data, from America and elsewhere, concerning the 
economy and durability of concrete roads with reinforced 
concrete foundations. Instructions have now been given 
by the Association for a report to be prepared and presented 
by Mr. H. Percy Boulnois, M. Inst. C.E., formerly city 
engineer of Liverpool, and Deputy-Chief Engineering 
Inspector to the Local Government Board. 


In the Limoges district of France, several of the porcelain 
factories have been turned over entirely to the manufacture 
of chemical ware for the Department of War. They have 
overcome the initial difficulties of this new line of fnanu- 
facture, and now make chemical ware equal to the best 
English and German grades. The manufacture of 
porcelain ware for the laboratory has received very close 
study. The French manufacturers claim that they will 
be in a position after the war to meet the strictest specifica- 
tions for this line of goods. Remarkable development has 
also been made in the manufacture of optical instruments. 
This industry will be on a very permanent basis after the 
war 

In the course of evidence before the Industries Commis 
sion, Dr. A. Hay, of the Indian Institute of Science, 
recently suggested the advisability of making a full 
investigation of the possibilities of hydro-electric power, 
and urged the necessity of making a very complete survey 
of the available water power of India. Dr. Hay also 
recommended the establishment of a hydro-electric 
department if the Government proposed to start pioneer 
factories on a large scale. At the Cauvery Falls, Mysore, 
and at Bombay there are large hydro-electric plants, and 
it is reported that water power is available in many other 
parts of the Empire, but a survey must be made and data 
collected before anything can be done. 


THE main problem in motor car headlight design is 
that of applying the light effectively for driving purposes 
without producing glare, says the General Electric Review. 
The angle which separates this useful light upon the 
roadway from that which would produce glare is very small. 
Also assuming that it is possible and practicable to keep 
all of the light below a plane passing through the headlight 
axes, the inequalities in the roadbed would cause this 
plane to shift to the extent of producing glare when the 
headlights point upward, and producing but little useful 
light when they point downward. A balance should 
be secured between objectionable glare on the one hand 
and useful driving light on the other. 


A POLL of the ratepayers of Cape Town has resulted, 
says the Cape Times, in sanction being given to the raising 
of a sum of £268,000 for defraying the cost of the follow- 
ing :—(a) The provision of a new reservoir of 200,000,000 
gallons capacity in the Silvermyn Valley, in the Muizen- 
berg Mountains, by the construction of a concrete dam, at 
an estimated cost of £205,000 ; (b) the provision of a line 
of 12in. cast iron pipes between Muizenberg and Newlands, 
at an estimated scost of £35,000 ; (c) certain investigations 
in regard to water supply, at an estimated cost of £15,000 ; 
and (d) the provision of buildings, fittings, cleaning, 
drying and curing areas, water, drainage, sanitary con- 
veniences, &c., required at the new fishing harbour, at an 
estimated cost of £13,000. 

Tue straw-hat trade of Luton and Dunstable, and other 
places in the neighbourhood, depends upon the fact that 
the straw used for plaiting is grown on adjacent chalk 
land, according to Sir Francis Fox, M. Inst. C.E., in a 
lecture he gave recently before the Royal Society of Arts. 
The plant has great affinity for the silica in the chalk 
and flints, and uses it for coating the outside of the stalk 
with its beautiful glass-pipe covering. And it is due 
to this fact that America, although she grows such enor- 
mous quantities of wheat upon her alluvial lands—having 
no chalk land—has to send to England for straw, through 
which her people consume their iced drinks, the straw 
being stiff and air-tight, and therefore more suitable 
for the purpose than home-grown straws. 

Supriyine telephonic connections in the community 
is unlike the supplying of water, gas, or electric power, 
in which an unexpected increase in the number of simul- 
taneous users results in a drop in potential, which maintains 
a supply as required, but of inferior quality. It may 
better be compared with a network of tramlines in which 
when the existing equipment is filled at any point the 
excess traffic is stopped and delay and congestion, loss 
and discontent result, according to Mr. F. R. McBerty 
in a paper read before the Institution of Electrical 
Engineers, on Machine-Switching Telephone Gear. A 
subscriber calling either gets through and speaks with 
his wanted subscriber, or he fails to get the wanted party ; 
the result of failure will be definite loss of revenue for the 
owner of the equipment coupled with dissatisfaction on 
the part of the users or @ large increase in calling rate 
resulting from repeated futile calls. Each such repeated 
call may involve the use of the plant to almost the same 


extent as a successful and revenue-producing connection. 
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THE BOMBAY HYDRO-ELECTRIC POWER SCHEME 


(For description see page 443) 
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DEATH. 
Lost at sea on his way home, on the 24th April, 1917, HugH ANDERSON, 
aged 54, of the Nigerian (Government) Railways, West Africa. 
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The Munitions Workers’ Strike, 


WuiLe at the time of writing the news is to hand 
that in some districts mechanics in the engineering 
trades are returning to work, there are as yet no 
such favourable indications as would justify the 
assumption that the strike is at an end. For the 
moment at least there are apparently no peaceful 
means of smoothing out the trouble, no machinery 
being available except that forcible weapon, the 
Defence of the Realm Act, for bringing to reason the 
irresponsible persons who are seriously limiting the 
output of materials of war. But there are, happily, 
gleams of light amid the obscurities of the situation. 
A large body of the workers—indeed, the majority 
of those employed in munition factories—are opposed 
to the strike, and this is the case especially among the 
large force of women employees, many of whom 
are actively hostile to the new movement. The 
fact that there has been no strike on the Clyde is 
of great significance. It is good news that the men 
on the establishment at Chatham Dockyard have not 
only refused to obey a summons from the malcontents 
to come out, but have put on record their frank dis- 
approval of the action of the “ down tools ” element. 
Equally important, too, is the attitude of the public, 
which, too long kept in ignorance of the condition 
of affairs, has, now that the position has to some 
extent been made clear, passed severe judgment 
on the strikers as dangerous enemies within our 
gates. The action of the men out on strike has been 
repudiated by the Amalgamated Society of Engineers 
and other trades unions, and Dr. Addison has rightly 
refused to parley with men who represent no properly 
constituted authority, and who have remained deaf 
to the voice of patriotism, and are guilty of 
disloyalty of the worst type, whilst he has 
expressed his readiness to meet the accredited 
representatives of the trades unions. There can 
be no bargaining with men who at this critical 
moment of the war have quitted work for motives 
which will not bear examination. It is said in some 
quarters that the trade unions are only passive 
resisters of the strike, and not unsympathetic to a 
movement which they could not officially recognise, 
owing to the pains and penalties which could be 
imposed on a trade organisation supporting such 
action at the present time. We have a higher 
opinion, not only of the loyalty, but of the common- 
sense of the trade unions, than to accept any such 
sinister doctrine. Those in the closest touch with 
trade circles know that the properly constituted 
authorities are sincerely anxious for the preservation 
of their own power, and are at one with the Govern- 
ment in the desire to suppress lawless and unreason- 
able action on the part of the men. If this be the case, 
it ought not to be impossible to frame measures 
which will put an end to a position which must 
seriously prejudice the efficiency of the fighting forces. 
No excuse can be accepted for the continuance of a 
policy of drift. 

The serious aspect of the whole business is the 
indication it gives of a widespread condition of indus- 
trial unrest, for which a permanent remedy will have, 
sooner or later, to be found. If arrangements made 
between the Government and the trades unions are 
to be repudiated by numerous Shop Stewards Com- 
mittees, the machinery for handling labour problems 
will be thrown completely out of gear, and we shall 
be faced with conditions in which there will be no 
authorised representatives of engineering labour 
with whom agreements can be made with any hope 
that they will be observed. It is suggested as some 
palliation of this ill-considered action of the men 





that the engineering trades have more than any 
other been subject to the upheaval of war conditions, 
and that on the whole the workers have submitted 
with admirable restraint to the introduction of new 
systems of working and to the temporary abrogation 
of rights and privileges for which the men’s unions 
have fought in past years. It is pointed out that 
the result of the relaxation of the old rules has been 
an industrial revolution, and that many of the old 
trade barriers have been broken down, never, perhaps, 
to be again erected. There is also the irritating fact 
of the proof given that unskilled and semi-skilled 
labour, drawn from both sexes, can within a compara- 
tively short period be trained to perform operations 
which until now were the jealously guarded province 
of the skilled mechanic. Revelation has been given, 
too, that the services of a few trained men, supported 
by a mass of unskilled labour, can enable a shop to 
be efficiently manned for the purposes of the work 
now in progress, while the advent of a large body of 
workers, to whom the theory of restriction of output 
has failed to appeal, has shown the extent to which 
this handicap was formerly imposed on British 
industry. The facts thus brought to light have 
been unwelcome to the old workers in engineering 
shops, and the unrest thus created has no doubt been 
intensified by the strain imposed by long continued 
work under war conditions. This has, perhaps, 
induced a state of mind in which small legitimate 
grievances are magnified into oppressions, and 
suggested changes in systems which in the long run 
would benefit the workers, are regarded as the be~ 
ginnings of a movement intended to rob the men of 
long-standing rights. These are things which, we 
agree, should be borne in mind in passing judgment 
on those responsible for the strike, but while they 
may to some extent furnish an explanation of the 
ill-timed acts of those who threatened to bring the 
production of materials of war to a standstill, they 
do not minimise the menace of such a strike, not 
merely to the successful prosecution of the war, 
but to our industrial progress in the future. 

The immediate danger ought to have been dispelled 
by the plain statement by Dr. Addison on the Trade 
Card System, and the reason for the proposed exten- 
sion of labour dilution, in connection with both of 
which there has been not only misunderstanding, 
but actual misrepresentation. The Minister of 
Munitions showed that there has not been the slightest 
attempt to break faith with the workmen, and that 
the widely circulated statement that the Govern- 
ment was intending, now that a large mass of labour, 
formerly unskilled, had been trained for war work, 
to take skilled men out of the shops, and place 
them in the Army, has absolutely no foundation. 
It is known, indeed, that the Ministry of Munitions 
has taken steps during the past few months to bring 
back many thousands of men from the Army for 
service in the workshops, and the figure of 40,000 
mentioned by Dr. Addison is believed to be well 
within the mark. The fact that steps are still being 
taken to obtain the transference of more skilled men 
from the Army should be sufficient answer to those 
who have professed to believe that the Government 
policy implied the enlistment of skilled men on a 
large scale. With regard to the extension of labour 
dilution schemes to private work, as Dr. Addison 
has explained, it became clear, in view of the increas- 
ing demand for agricultural machinery, for new 
ships, and for specialised material of war, including 
additional supplies of big guns, aircraft, tanks, and 
motor vehicles, that it was absolutely necessary to 
draw upon the supplies of skilled labour available 
in private establishments. It was at the same time 
recognised that in the national interests it was 
desirable to maintain private trade at the highest 
possible level, and this, under existing circumstances, 
could only be done by an extended application of 
labour dilution schemes. The justice of this ‘con- 
tention has been acknowledged by the principal 
trade unions, and although the Amalgamated Society 
of Engineers stood out, an agreement was ultimateiy 
reached with all the principal unions in the ship- 
building and engineering industries as to the con- 
ditions upon which dilution of labour should be 
carried out in private works. The recent increase 
in the number of controlled firms has served to 
accentuate the skilled labour problem. It is so 
obvious, however, that it is to the general interest of 
the engineering trades for private manufacture to 
continue that, notwithstanding the reluctance of the 
trade unions to assent to a still further extension 
of. dilution methods, they have appointed a com- 
mittee to confer with the Ministry of Munitions, 
and this committee is now in negotiation with 
the Government as to the clauses which may 
be embodied in the Bill now before Parlia- 
ment to safeguard the interests of the men. 
It is difficult to see, in face of this¥ plain and un- 
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varnished statement, what excuse is left for men 
refusing to return to work. The effects of the Barrow 
strike on the output of big guns is well known, and 
it is almost inconceivable that mechanics, whose 
own kith and kin are fighting the battle at the 
Front, will allow these men to suffer for a grievance 
which is founded on misconception, and can only be 
nursed by men who are wilfully blind to plain facts. 


A Bureau of Mineral Resources, 


It is characteristic of the Briton that, while under 
the spur of emergency, he displays initiative, decision, 
and organising ability of a high order, he is apt, 
without that stimulus, to allow far too much of his 
thinking to be done by proxy. Hence it has become 
something of a national trait to regard the appoint- 
ment of a committee, or of what is much the same 
thing, a Commission, as a distinct achievement in 
itself, and no small step towards a solution of the 
particular matter in hand. So ingrained is this 
Committee habit that even in the present circum- 
stances salvation is still too often hoped for or sought 
in a multiplication of Committees, the formation of 
which creates a sense of false security, and of the 
“something done” which is too often associated 
with the knowledge of “something attempted,” 
and mistaken for it. 

It has been suggested by the Imperial War Con- 
ference that an Imperial Mineral Resources Bureau 
should be established. The end in view is doubtless 
the more efficient industrial development of those 
resources ; not the mere compilation of statistics 
of ore deposits, for this has been done over and 
over again, by bodies innumerable, and does not 
even require collation and digestion, for this, too, 
has been done by Congresses, Conferences, Bureaux, 
Associations, Societies, and Institutions galore, and 
done well and thoroughly. It is devoutly to be 
hoped, therefore, that the new Bureau, if established, 
will break new ground, and not confine itself to 
turning over soil already well ploughed. The mineral 
resources of the Empire are greater than those of any 
other nation, just as the Empire itself exceeds in 
size any other nation’s. Many portions are self- 
contained so far as the possession of ore resources 
and of the fuel necessary for their reduction and 
commercial preparation are concerned. In respect 
of iron and steel this has been peculiarly the case in 
Great Britain itself, where coal of excellent quality 
is found in convenient juxtaposition with the ore 
deposits, and where a great national industry has 
arisen in consequence. In other parts of the Empire, 
and notably in portions of Canada, ore resources 
of great mineral value co-exist with sources of water 
power, which serve in lieu of coal, for the generation 
of the necessary energy, and where electrical methods 
of reduction are therefore specially suitable. In 
others, again, such as India, vast distances may 
sometimes intervene between such coalfields as 
exist and the ores to be smelted, but other factors— 
such, for instance, as an enormous reserve of cheap 
labour—may redress a balance that at first sight 
appears adversely to affect industrial prospects. 
Gold and silver ; copper, lead and tin; iron and the 
rarer metals like tungsten, titanium, and vanadium, 
or nickel and cobalt—all of these and many more 
exist in greater or less abundance within the confines 
of the British Empire. India and Africa, Canadian 
provinces, Australasian islands and English counties, 
all ahke contribute their quotas to the mineral 
wealth which it will be the province of the new 
Resources Bureau to estimate and record. A mere 
inventory of resources is, however, of little use 
unless due regard be had to the means by which 
they may be made available. Much requires to be 
done before the Tasmanian tin ores, the copper 
deposits of Ontario, and the coal, labour, and skill 
of South Wales furnish supplies of brass. The function 
of the Bureau necessitate much more than the 
tabulation of ungotten minerals before the trade and 
industry of the Empire can hope to profit by its 
work. It is necessary, therefore, to see that the 
investigations of the Committee do not crystallise 
into a mass of mere detail, to be shelved in some 
library for casual reference, but become a living 
repository of all the information required to transform 
potential reserves into actual supplies, and that the 
process shall not even at this point be arrested or 
retarded, but shall proceed in orderly sequence until 
the utility of its work is made manifest in plant and 
machinery, in works and working men, in ships and 
harbours and cities—busily engaged in converting 
the potential into the kinetic, and the mineral 
reserves into metal articles, passing in active circu- 
lation from their places of origin to their place of 
employment. 

The task of rendering available the mineral 
resources of the Empire has hitherto been shared 





between the State and private enterprise. In this 
division of labour a certain amount of inevitable 
overlapping and a certain amount of avoidable delay 
and expense have occurred. The function of the 
State, exercised by the various geological and other 
Surveys of the component parts of the Empire, 
has been limited for the most part to recording the 
existence of mineral deposits, and describing their 
geological, petrological, and mineralogical charac- 
teristics. A great deal of valuable work of this 
nature has been done, and doubtless there still 
remains much which it is the province of the Govern- 
ment geologist and his colleague, the surveyor, to 
do. But, beyond this, the State has given little 
help to private enterprise. Consular reports, which 
might have been expected to supplement usefully 
the work of the Surveys in regard to information as 
to availability and industrial prospects of success, 
have for the most part failed dismally to subserve 
adequately that purpose. The work of mining 
institutes and societies has, it is true, been more 
direct and useful, and much valuable information 
as to topographical conditions, means of transport, 
climatic and labour conditions, and so on, lies hid in 
the “‘ Transactions’ of such bodies. It has, too, been 
left for the most part to private enterprise to ascertain 
to what extent the deposits recorded are commercially 
and economically available, and the mining engineer 
has been dispatched, in the interests of a public 
company or a private capitalist, to go over the 
ground once again, and to report on the industrial 
prospect in terms such as the industrialist requires 
for his guidance. Thus much of the work requires 
to be done twice over, because some was neglected 
at first, and this process is wasteful and dilatory as 
compared with any well thought out system, which 
should, at the outset, have resulted in recording, 
not the mere existence of such and such deposits, 
but all the accompanying information necessary 
to reveal their real economic importance, and the 
best mode of realising it. Overlapping is not, 
perhaps, wholly an evil. It is well that work done, 
perhaps hastily and perfunctorily in the first instance, 
should be checked and verified by further and, if 
possible, independent investigations made from 
other and newer points of view. But lack of co- 
ordination, the omission of vital factors, and the 
indefinite multiplication of bodies which do not, or 
are incapable of properly discharging the duties for 
which they have been instituted, are distinct evils, 
the greater because they may mask or confuse the 
real issues, and by their very existence divert from 
the accomplishment of the tasks they have under- 
taken those instruments of private enterprise which 
would effectively have discharged them, by creating 
a false impression that the necessary work is in hand, 
and the results will ultimately be available. It is 
to be hoped, therefore, that the new Bureau will be 
something more than a name, and that its labours 
may lead to the end which should, from the very 
inception, be held firmly and steadfastly in view, 
namely, to afford such real and practical information 
as to the mineral resources of the Empire as the 
industries of the Empire really require, and not a 
mere dry-as-dust record of work that has already 
been done. 








RANDOM REFLECTIONS. 
—_—_—_~>-— 
A GooD many months ago—to be 


—— precise, on July 2nd, 1915—we 
“War made the suggestion that there 


should be a moratorium, if we may 
slightly misuse a word, for patents. Inventors, 
through no fault of their own, have been robbed 
by the war of the enjoyment of monopolies for which 
they have to pay fees to the Government. We 
pointed out that the normal work of a great many 
industries had been almost entirely arrested, and that 
as @ consequence patents which were of value, 
either real or potential, in pre-war days were now of 
little or no worth. Under such circumstances it 
seemed hardly equitable that the Government 
should continue to collect fees for a monopoly which 
ceased to confer any benefit on the holder. On the 
other hand, it was equally unfair that an inventor 
who had taken out letters patent with the presumed 
intention of maintaining them in existence for 
fourteen years should be led, possibly compelled by 
lack of funds, to drop them because the war had 
intervened and robbed him of whatever chance 
he might have had of working them successfully. 
With a view to remedying this state of affairs we 
proposed that simple machinery should be set up 
for prolonging the life of all patents taken out prior 
to the war. Our proposal attracted the attention 
of the Chartered Insticute of Patent Agents, which 
brought a slightly modified plan to the notice of the 
Comptroller. To this step we referred in our issue 
of July 17th, 1915. There seemed at that time some 
hope that the recommendation would be adopted, 





but nothing more was done, though we are given to 
understand that the case of poor inventors who are 
unable to pay their renewal fees is sympathetically 
considered by the Comptroller. A few months ago 
we recall that the question was raised in the House of 
Commons, and if our recollection is not at fault the 
President of the Board of Trade said that it should 
have his earnest consideration—-a Government phrase 
which too often means that it will be entirely for 
gotten by the next morning. In any case there has 
so far been no result, and it is with considerable 
satisfaction that we find our contemporary Engineer- 
ing, in its last week’s issue, giving its powerful 
support to the scheme, and putting forward a sugges- 
tion for the establishment of a tribunal that would 
attend to claims for prolongation and take the 
burden off the already heavily laden shoulders 
of the Comptroller. But it rightly points out as we 
did that inventors must help themselves. “It 
is quite clear,’ it says, “that inventors and the 
owners of British patents should take a personal 
interest in the question of compensation, and that 
steps should be taken to impress on the Government 
the urgency of the question.” By ‘‘ compensation ” 
our contemporary means prolongation of the patent, 
which is precisely what we originally proposed. 
Need we add that inventors in our profession, now 
that they have their two leading periodicals helping 
them, will have only themselves to blame if they do not 
bring the necessary pressure to bear upon the Board 
of Trade. 
ee Sa & 


A Goop deal of amusement was 


—- caused in technical circles, a few 
Gane. weeks ago, by an article which 
appeared in one of our few remain- 


ing halfpenny papers. It dealt with the effect of 
electricity upon crops, which it assured us was so 
remarkable that the spectator might actually see 
plants striving upwards towards charged wires above 
them at a visible pace, and that ‘ roots’ reached an 
incredible size in an incredibly short time. Now there 
have, for long, been good reasons for believing that 
electricity has some beneficial effect upon vegetable 
life, and many different methods of applying it have 
been tried, but in spite of the successes recorded, the 
system has not, so far, made converts of many 
farmers. Articles of the kind referred to above are 
not likely to help it forward much, if at all, for the 
agriculturist has learnt by bitter wisdom to discount 
the claims of those who know his business better 
than he knows it himself, and it is fortunate that a 
really scientific examination of the claims made for 
the particular electrical system discussed have now 
appeared in the Journal of the Board of Agriculture, 
a periodical which we may hope is seriously regarded 
by the farmer. The experiments are being conducted 
at Lincluden Mains Farm, in Dumfries, and we may 
say, at once, that a quite remarkable degree of 
success is recorded by Professor V. H. Blackman and 
Mr. I Jérgensen, of the Imperial College of Science 
and Technology, who have been watching the tests. 
Three spaces were set apart in a big field for the 
experiments. One has an area of an acre and each of 
the others is half that size. Over the first-named are 
stretched twenty-one wires of silicium bronze, No. 24 
gauge, spaced about 4} yards apart, and raised on 
poles about 7ft. high; the other two are ‘“ control ” 
areas. Current is generated at 50 volts by a small 
oil engine set and is raised to a high potential in a not 
very suitable form of apparatus. The output of the 
enerator is three ampéres. The high tension 
current discharges silently from the wires to the earth. 
This discharge is subject in some measure to the wind, 
and the effect, if we may so put it, is blown occa- 
sionally outside the test area and affects the nearer 
of the two “‘ control’’ areas. Crops were sown on the 
three areas on March 27th, 1916. On April 13th, the 
fields were turning green and the following day the 
discharge was started and was applied for 848 hours, 
being shut off at night and during rain. On August 
17th, the treatment was stopped and on the 28th and 
29th the crops were cut. The increase in the weight 
of grain was 49 per cent., and in the weight of straw 
88 per cent. This is a result sufficiently remarkable 
to make further study imperative. In matters of the 
kind it is desirable to proceed with great caution, 
because unsubstantiated claims may check progress 
for a long time by encouraging prejudice, and we 
note with pleasure that the authors of the report 
say, that ‘“ before the use of the overhead electric 
discharge can be recommended to farmers, more 
knowledge on many points must be available.” That 
is the right attitude. These experiments are but the 
continuation of others begun several years ago, and 
they must be carried on until the scientist is able to 
say, with as much conviction as one dares to expect 
in agricultural matters, that such and such results 
will be attained if the system be employed. Above 
all, let us avoid irresponsible boosting. 
.* +« = 3'°S 


Business, the Editor of the 
Electrical World told a meeting 
of students of the American Insti- 
tute of Electrical Engineers, “ is 
becoming a profession in so far as men are tending 
to conduct enterprises, not so much for the sense of 
personal power as from the sense of obligation to 
society;’ Generalisations of this kind are a little 


Business. 
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bit risky. It is true that many great corporations 
acknowledge their social liabilities, but it must be 
remembered that on the one hand they, as a rule, 
have a large body of shareholders who quicken their 
conscience in this respect and, on the other, that 
they employ so large a number of people that the 
old relationship of master and servant is no longer 
possible, and the sense of association with that 
almost impersonal entity, the body social, intervenes. 
It is easy to imagine that a works which is employing 
or indirectly supporting all the workmen, with their 
women folk and children, in the neighbouring village 
may readily acquire the feeling that it is performing 
a duty to society. Indeed, it is rarely indeed that 
we find an employer of labour, save perhaps in very 
large cities, where a single works seems but a small 
factor in the public economy, who does not feel 
that all his workpeople are dependent on him for 
their daily bread, and who does not derive satisfaction 
from the progress of his business, not only because it 
brings more money to his pocket, but because it 
brings prosperity to the neighbourhood. One cannot 
visit any of our industrial villages without soon 
becoming aware of the fact that the owner of the 
principal works has, in a sense, taken the position 
formerly held by the Lord of the Manor. But that, 
we fancy, is very different from the kind of relationship 
to which Mr. Feiker referred. Indeed, the Lord 
of the Manor cannot be without that “sense of 
personal power”? which Mr. Feiker thinks is being 
replaced by a “sense of obligation to society.” 
He is continually made conscious of it and, in the 
engineering trades at least, he as a rule exercises it 
with beneficence. This is galling to the socialists 
who are unable to dissociate beneficence from charity, 
and would rather be able to exact benefits as a right 
than receive them in that spirit that makes the 
acceptance of a gift or a kindness as courteous and as 
generous as the giving of it. But, on the whole, 
Mr. Feiker is quite right. The employer is becoming 
no longer a*person who works for himself and for 
himself alone. He appreciates nowadays more 
than he ever did that he is a cogwheel in the great 
machinery of society, and that he owes a duty to 
his country as well as to himself. He feels more 
now than he ever did that it is incumbent on him 
to conduct his business well, not only because he 
has shareholders dependent upon its progress, but 
because the stability of the trade of his native land, 
hangs in some measure upon his success. The time 
will come when we shall not say only of the unsuccess- 
ful employer that he is a bad business man but that 
he is a bad patriot. Business indeed is taking on a new 
aspect, and if any of the old stigma remains it is 
fast disappearing. Before long business, as Mr. Feiker 
truly says, will be a profession. 


* * * * * 


Lookinc through one of John 
Murray’s lists lately our eye was 
caught by the announcement of a 
cheap edition of Nasmyth and 
Carpenter's celebrated work on the Moon. What 
the price of the book was inits first edition—it appeared 
in 1874—we do not know, but it certainly was high, 
and even later editions were too costly for the general 
public. The present volume is finely printed in 
large type on a pleasant paper that leaves, when 
you cut it, that rough edge which charms the book 


A 
Wonderful 


lover and is the despair of the tidy housemaid. 


The plates of which the authors were so proud in 
their first edition are, of course, not photographic, 
in the ordinary sense of the word, but they are 
reproduced by the half-tone process, and even 
Nasmyth and Carpenter would admit that they 
are almost as good as the original photographs 
and leave nothing to be desired. To get all this 
for half-a-crown is to find a treasure indeed, and we 
would strongly advise our readers who have not yet 
liscovered the book to take steps at once to do so. 
for engineers it has a particular attraction, for was 
not Nasmyth, the part author, that very Nasmyth 
who invented the steam hammer, and who was the 
friend and assistant of Maudslay ? But had it been 
some other Nasmyth the book would still remain 
amongst the greatest books of science because it 
realises so fully those qualifications laid down by 
Matthew Arnold to which we referred in these 
Random Reflections last week. The authors, indeed, 
‘‘have laboured to divest knowledge of all that 
was harsh, uncouth, difficult, abstract, professional, 
exclusive.” It is a book that any one can read 
and understand, and he must be a dull man indeed 
who does not enjoy it. It makes us at home on 
the moon. We see how our luminary may have come 
into existence, and we have set before us in delight- 
fully lucid English, illuminated where necessary 
by ‘simple diagrams, the authors’ theory of the origin 
of those extraordinary features that are familiar 
to selenologists—the craters, the ramparts, the great 
circular plains, the cracks, and those remarkable 
lines which form brilliant streaks radiating from 
the greater volcanoes. But our best conception 
of the appearance of our satellite is derived from the 
famous plates. After Nasmyth had made himself, 
by thirty years of study, familiar with every feature 
of the moon, and had sketched many times every 
detail, he had the brilliant thought to make models 
of parts of the surface, and to photograph them with 
the sun’s rays falling nearly parallel to the general 





surface. The result is a series of extraordinary 
realistic pictures which visualise in a way that no 
drawings could the characteristics of lunar landscapes. 
A book to purchase and a book to treasure. We 
hope Mr. Murray may find others of a like kind to 
treat in a like manner. 

ee ee ee 


Nor all the acknowledged skill of 
the Censor could keep the world 
from knowing that there have 
been strikes in various parts of the 
country. One might as well try to hide Orion on 
a clear night in December. The marvel, to our 
way of thinking, is that he should have tried at all. 
Whatever the disadvantage may be in letting the 
enemy know that we have to wrestle with labour 
disturbances would be more than counterbalanced 
by ending those troubles quickly, and we are still 
as firmly convinced as ever that one of the best 
methods of handling a strike is to tell the public 
all about it. If the Censor would seek the help 
of the Press on a future occasion we believe he would 
find it a most potent instrument for revealing the 
rights and wrongs of the dispute and _ pillorying 
the offending parties. There seems, however, in the 
present case to have been a difficulty of a peculiar 
kind. As far as we have been able to gather by 
piecing together the information received from our 
own representatives, the replies to questions in the 
House of Commons, the reports of meetings, and such 
accounts as have found their way into the daily Press, 
no one knows with absolute accuracy what the 
turmoil is about. Even the labour leaders seem to be 
at a loss to understand it, and they have said quite 
frankly that they have no sympathy with it. A 
misunderstanding about trade cards which regulate 
enlistment of dispensable men is the avowed 
cause, but after some consideration we are inclined 
to think that if that had not been handy as an excuse 
some other would have been found. This view 
leads us back to an hypothesis we discussed in this 
column some time ago. There is, we fancy, a 
psychology of strikes which has not yet been studied 
scientifically. Probably if any of the men who were 
out recently were asked why they struck they would 
be able to give no more precise statement than that 
they “just felt like it.’ All of us get stale when 
we have been working long and continuously, and 
though we may not throw down our tools and play 
truant from the office for a week, we feel mightily 
that we should like to do so. Perhaps if we worked 
tegether by thousands, and some agitator stepped 
into our midst and told us that if we all struck together 
we should be as safe as houses, the world some 
fine morning would find all the suburban trams and 
trains empty and see thousands of office men 
deliberately loafing out of sheer ‘“‘ cussedness.”’ 
After a time they would return sheepishly to work, 
and, let us hope, make up for lost time by redoubled 
energy. This is not an excuse for strikes; it is a 
pure guess at the psychology of them, but it makes 
us wonder if there would have been any of the late 
trouble had all the munition workers been given 
a clear week’s holiday at Easter. When the science 
of labour has been carried a little further it may 
be able to solve problems of that kind. 


Censored Strikes. 


* * * * * 


WE were reminded, a few days 
ago, by the merest chance, that 
the Institution of Civil Engineers 
is very nearly one hundred years 
old, for its first formal meeting was held at Kendall's 
Coffee House in Fleet-street, on January 2nd, 1818. 
Dare we hope that when the anniversary comes 
round the Food Controller, if there is any longer 
need for his exertions, will relax his restrictions 
and permit the members to honour the occasion by 
the universally accepted method of eating well and 
drinking well in each others company. We would 
fain believe the oft-repeated story that the Institution 
came into existence at the dinner table. When 
Smeaton was in London he desired the society of 
fellow engineers and arranged parties which met 
periodically at another tavern in Fleet-street. Thus 
was founded in 177] the Smeatonian Society, which 
still, we thank Heaven, flourishes as a dining club. 
Smiles, we fancy, is responsible for the story that 
from this society the Institution directly sprang. 
One cannot say with certainty that its success did 
not influence the founders of the Civils, but dates 
put an end absolutely to the notion that Smeaton 
had anything to do with the matter. He parted 
from his own Society, apparently in some dudgeon, 
a year or two after its formation, and in 1792, twenty- 
five years and more before the Institution was 
established, he died. Telford also has been reputed 
the founder, but neither had he anything to do with 
it; and did not even know of its existence when he 
was invited, and consented in 1820, to become its 
first president. There seems to be little or no doubt 
that six young men, of whom Maudslay and Field 
are easily the best known, were the real founders. 
It was established to promote intercourse between 
men engaged in the profession, and we may take 
it from the pursuits of the two men named that 
mechanical engineering was as much discussed as 
the more limited kind which we now define as Civil. 
Whether the Society had a name or not at that time 


“The Civils.” 





we do not know, but it is not improbable that. it was 
even then called the Institution of Civil Engineers. 
Certainly that title was crystallised two years later, 
when, with the object of extending its influence, the 
support of an eminent and popular man in the profes- 
sion was sought—Thomas Telford. He took the 
presidential chair for the first time on March 2\st, 
1820, and held it till 1835. He was followed by 
James Walker and John Rennie, 1845, and then by 
Joshua Field, 1848, one of the original founders, and 
the only one of the six who enjoyed that honour. 








OBITUARY. 


BENJAMIN HALL BLYTH. 


WITH regret we put on record the death in his 
sixty-eighth year of Mr. Benjamin Hall Blyth, of 
Edinburgh, which took place on May 13th, at his 
country house, Kaimend, North Berwick. Mr. Blyth 
had been a partner since 1871 in the Edinburgh firm 
of Blyth and Westland, and latterly senior partner 
in the firm of Blyth and Blyth, in which he was 
associated with his nephew. He was born at Edin- 
burgh on May 25th, 1849, and after receiving his 
earlier education at Merchiston Castle School, he 
graduated M.A. at Edinburgh University before 
completing his eighteenth year. Thereafter he 
entered his father’s office, and began his practical 
training as a civil engineer in the firm of Blyth and 
Cunningham in 1867. He had thus at his decease 
completed exactly fifty years of professional life. 

Throughout his career Mr. Hall Blyth lived a 
strenuous and conspicuously useful life, and one of 
professional distinction. 

As consulting engineer to the Caledonian, North 
British, and Great North of Scotland Railway Com- 
panies a vast amount of important work was carried 
through on his initiative. Fitting monuments of 
himself in the shape of important engineering 
constructions are plentiful throughout Scotland. 
Two of these are familiar to all who know, or who 
pass through, his native city, viz., the Waverley 
Station of the North British Railway Company, 
and the North Bridge which spans the same station, 
and carries the street traffic between the old and the 
new town of Edinburgh. Another of the largest 
railway stations of the country, the Central (Cale- 
donian) Station in Glasgow, was erected on plans 
proposed by Mr. Blyth’s firm, and he is also associated 
in this way with the great railway station at Carlisle. 
In the matter of bridges his name will also be remem- 
bered in connection with the Broomilaw Bridge 
over the Clyde, and with bridges over the Tay at 
Perth, and over the Dee at Aberdeen. 

The association of Mr. Blyth’s name, or that of 
his firm, with the docks at Methil is also a close one ; 
the three basins and other features of this notable 
undertaking having been first constructed under 
his direction, and latterly under that of his nephew. 
The first Methil dock was opened in 1887. The 
second was opened ten years later, and the third 
in 1913. Since joining the firm of Blyth and Westland 
in 1871, the engineering works designed and carried 
out chiefly under his direction have represented in 
aggregate value nearly ten million pounds sterling. 

Mr. Hall Blyth was elected a member of the 
Institution of Civil Engineers in 1877, a member of 
Council in 1900, and president in 1914. On 
engineering questions he was a recognised authority, 
and as an expert witness, both in Scotland and at 
Westminster, his opinions carried great weight. 
As chairman of the Edinburgh and District Tramways 
Company he was largely instrumental in bringing 
success out of comparative failure. He held other 
important appointments, and in many departments 
of public life his technical knowledge and great 
business capacity were of much service to the com- 
munity. 
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RESEARCHES MADE POSSIBLE BY THE AUTO- 
GRAPHIC LOAD EXTENSION OPTICAL IN- 
DICATOR.* 


By Professor W. E. DALBY, City and Guilds Engineering 
College, South Kensington. 


(Continued from page 423.) 
Loap ExTENSION DIAGRAMS FROM DIFFERENT METALS. 


THE inferences drawn from the diagrams have, so far, 
led us to results which can be obtained from any ordinary 
testing machine or from a load extension diagram taken 
with any good mechanical indicator. If this were all, 
there would be little advantage in the apparatus. The 
absence of pencil friction, however, brings out on the 
diagram irregularities in the line due to the metal itself. 
With pencil friction these small irregularities are obscured, 
and other irregularities are introduced in the parts of the 
curve which, so far as the metal is concerned, should be 
quite smooth. In other words, friction from pencil and 
mechanism produces irregularities in the curve, which 
prevent the true relation between load and stretch from 
being shown. 

With the photographic diagrams, the continuously 
changing relation dW/de can be found from the curve ; 
and the changing shapes of the curves reveal, by com- 
parison, qualities of the materials which it is important 
to know. A number of load extension diagrams are 
collected in the engravings on page 452, so that the forms 
can be compared together. The figures in Table I., here- 
with, give numerical values deduced from definite points 
on these curves, namely, the stress at yield, at maximum 
load, and at fracture, and the total extension of gauge 
length. The contraction of area at fracture is also 
tabulated. 

Glancing at the collection of diagrams, it will be seen 
how the curves distinguish the crowd of metals in Table I. 
into individuals, every one of them with a character of its 
own. Considering the diagrams as a whole, it will be 
seen that they fall into two groups. Those included in 
Figs. 6 to 15 and Fig. 17 show a smooth curve continuous 
from origin to break, except brass, Figs. 8 and 10, where 
small irregularities are seen on the curve as the metal 
draws out. These irregularities are so typical of brass 
that the metal can be identified by them. 

The second group includes the irons and carbon steels, 
Fig. 18 to Fig. 27. The curves are no longer continuous 
from origin to break, but all show a discontinuity between 
the elastic part, which appears almost vertical in the 
diagrams, and the plastic part. The two parts are joined 
by a link, irregular in shape and suggesting that the 
passage of the material from the elastic to the plastic 
state is not made without some profound molecular 
disturbance. It is an unsolved problem why irons and 
steels should always show this link when in normal 
condition, while no other alloy or metal gives the slightest 
indication of it, but changes smoothly from the elastic 
to the plastic state. In fact, it is difficult in general to 
say where one ends and the other begins. Looking at the 
irons and steels, it will be seen that the plastic curve in all 
cases goes upward from the irregular link with extreme 
smoothness and regularity, and that this smoothness is 
maintained right up to the instant of fracture. The 
subtleties of the changing curvature stamp the metal with 
character. Compare the plastic curve of common iron, 
Fig. 18, with the plastic curve of Yorkshire iron A, Fig. 20. 
Once seen, the one curve could never be mistaken for the 
other. Again, compare the plastic curve of Yorkshire 
iron A, Fig. 20, with that of Yorkshire iron B, Fig. 21: 
The curvature upward from the irregular link is slightly 
flatter than in the case of the A-iron, and slight as the 
difference is, it is enough to differentiate the irons one from 
the other. 

The peculiar shape of the curve of an aluminium alloy, 
Fig. 14, reproduces itself in all of the many diagrams I have 
taken of the material. Any change in the composition 
or even in the process of manufacture would be indicated 
probably by a slight change in the shape of the curve. 
I believe that a systematic recording of load extension 
curves of a material would be valuable, because any 
change in methods of manufacture or in constitution, and 
certainly in the heat treatment, would be indicated by the 
changing curvatures of the diagram. 

Returning to the consideration of the group of diagrains, 
we have :—Fig. 6, copper rod, electrolytic copper. Fig. 7, 
copper rod, containing 0.42 per cent. of arsenic. Fig. 8, 
brass rod cut from a bar. The curve shows the typical 
crinkling in the plastic part as the metal draws out. Fig. 9, 
brass rod. Same bar as Fig. 8. Before breaking, the 
sample was heated to dull red, and was then cooled in 


water. Comparing with Fig. 8, the material is seen to be 
softer. It has lost the hardness produced by drawing the 
bar. Fig. 10, brass rod. Same material as in Fig. 8. 


Before breaking, the sample was heated to dull red and was 
cooled out in lime. The composition of the brass is 
approximately 60 per cent. copper and 40 per cent. zinc. 
The material as it draws out appears to get stringy. The 
originally circular form of the bar feels in the hand as if it 
had changed to a bundle of twisted fibres. This molecular 
separation seems to be indicated by the crinkling of the 
plastic curve. Fig. 11, phosphor bronze rod. Fig. 12, 
tin rod. This diagram, like that for phosphor bronze, is 
peculiar in showing the maximum load immediately after 
the end of the quasi-elastic period. There is no increase 
to a maximum during the plastic drawing out of the 
material. Compare zine, Fig. 17. Both diagrams exhibit 
the same characteristics, and are in marked contrast with 
the diagrams of copper, Figs. 6 and 7, which show a 
remarkable rise during the plastic pull-out of the specimens. 
The vertical line at the end of Fig. 12 is caused by the 
extensometer coming against a stop. The falling load is 
recorded, but not the extension. Fig. 13, gun-metal rod. 
Tho curve is not unlike that for the brass rod, Fig. 8, but 
is quite free from crinkling. Fig. 14, aluminium alloy. 
The shape of the curve is quite characteristic. Fig. 15, 
paper. This is merely added to show the adaptability of 
the instrument. A bundle of paper was made up of 
128 strips. Each strip measured 0.004in. x lin., so that 
the total area was 0.512 square inches. A weigh bar of 





* Lecture given to the Institute of Metals, May 3rd, 1917 


small area was used, the load scale for which is given in 
Fig. 16. This scale also applies to Fig. 17. The load 
scale for all the other diagrams on the plate is shown in 
Fig. 29. Using the load scale, Fig. 16, the maximum 
strength of the paper bundle works out to about 1 ton per 
square inch. 

The remaining diagrams on the plate are for iron or 
steel. Fig. 25 is typical of the shape of diagrams obtained 
from irons and steels in the annealed state up to a carbon 
content of about 0.8 per cent. The irregular link in this 
diagram connecting the elastic with the plastic curve shows 
five distinct steps. Five times the plastic curve started 
and five times it failed. The kind of slipping so well 
revealed in this diagram is seen to be a common charac- 
teristic of the irons and steels. 

The stress corresponding to the termination of the elastic 
line in the diagrams is tabulated in Table I. as the yield 
stress of the material. This is not the stress corresponding 
to the limit of elasticity because, defining this limit 
as the point in the diagram where the stress ceases to be 
proportional to the strain, it is found, by the use of 
appropriate extensometers — Sir Alfred Ewing’s, for 
example—that this point is reached before the yield stress. 

The following notes help to explain the diagrams :— 
Fig. 18, common iron rod. Shows little ductility after the 
maximum stress is reached in marked comparison with 
the other irons shown. The diagram calibrated for every 
tenth of a ton. A print was taken of the load scale and 
the diagram whilst held together. Fig. 19, Staffordshire 
iron, Fig. 20, Yorkshire iron A. A beautifully shaped 
plastic curve showing great ductility by the gradual fall 
from the maximum load to the point of fracture. Fig. 21, 
Yorkshire iron B. Generally the same as Yorkshire A, 
but slightly flatter at the beginning of the plastic curve. 
Fig. 22, Swedish iron. The specimen was cut from a bar 
of special quality and purity given to me by Sir Robert 
Hadfield. It contains 0.04 per cent. of carbon, and only 
traces of other impurities. The curve is slightly different 
in shape from the preceding curves. The elongation is 
greater and the strength less, as will be seen by reference 
to Table I. Fig. 23, cast iron. Fig. 24, mild steel. 
Carbon, 0.1 approximately. Fig. 25, mild steel. Carbon, 
0.26 approximately. Fig. 26, mild steel. Carbon, 0.4, 
approximately. Fig. 27, mild steel. Carbon, 0.55 approxi- 
mately. 

The diagrams of the steels resemble those of the irons in 
general character. The yield stress and the ultimate 
stress rise and the extension decreases as the carbon 
increases. There is a difference of inner structure which 
I might just touch upon in passing which has an influence 
on their strength, apart from the carbon content. As is 
well known, annealed steels show a structure of pearlite 
and ferrite, the proportion of pearlite increasing as the 
carbon content increases, until at 0.9 per cent. of carbon 
the structure is all pearlite. I have shown elsewhere— 
‘* Transactions,” Institution of Naval Architects, 1917— 
that the ultimate strength of mild steel is to a first approxi- 
mation proportional to the percentage of pearlite in its 
structure. 

I will now pass to a point of interest in the alloy steels. 
The character of the diagrams entirely changes when any 
metal is alloyed with steel. Notwithstanding that carbon 
is stil] present, the change from the elastic to the plastic 
state is done smoothly, as will be seen from the group of 
diagrams, Figs. 28, 30 and 31. Fig. 28 is a nickel-chrome 
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alloy steel made by Sir Robert Hadfield, containing 3.73 
per cent. nickel, 1.73 per cent. chromium, 0.33 per cent. 
carbon, and 0.33 per cent. of manganese, with small quan- 
tities of silicon, sulphur and phosphorus. Fig. 30 is Sir 
Robert Hadfield’s manganese steel, containing 11.75 per 
cent. of manganese and 1.26 per cent. of carbon. The 
plastic curve has been replaced by a stepped curve, and 
there is no local contraction. ‘The bar extends uniformly 
and then breaks. Fig. 31 is the load extension diagram 
of invar steel, a high nickel steel. 

Fig. 33 is a diagram for steel taken on a half plate 
reduced in reproduction to half size. It is quite typical of 
mild steel. The material contained about 0.1 percent. of 
carbon, and gave a tenacity of 23 tons per square inch, a 
yield stress of 19.6 tons per square inch, an extension of 
35 per cent. on 5in., and a contraction of area of 75 per cent. 
The actual stress at fracture was 60 tons per square inch. 
The original diameter of the specimen was 0.715in. 


Tue Ductitiry oF METAL AND ITs MEASUREMENT. 
The ductility of a metal is measured by its plastic 





yielding. The percentage increase of gauge lengths is 





ordinarily taken as the numerical expression of the 
ductility. Column 3, Table I., shows the percentage 
extension of the metals in the list on the gauge lengths 
stated therein. 

Referring to any one of the load extension diagrams of 
iron or steel it will be seen that plastic extension goes on 
increasing as the load is increased to a maximum, and then 
the load falls off as the plastic extension continues. to 
increase up to fracture. 

A group of four specimen bars, A, B, C, D, is shown in 
Fig. 32, all from the same material. The letters correspond 


TaBLE I.—Data Derived from the Load Extension Diagram 
of the Commonly Used Metals. 




















Stress in tons per 
sq. in. at 
Reduc- 
Extension | tion of Maxi- | Frac- 
per cent. of | area, mum | ture 
original per Yield on on 
Fig. Material. gauge cent. on | original) actual 
length. 0 origi- | area. | area 
original) nal of 
area. | area. | Tena- | frac- 
city. | ture. 
6 |Copper, electrolytic 56.7 on 3in. 66.1 2.63) 14.12 | 33.35 
7 |Copper, arsenical .57.7 on 3in.| 68.5 2.63) 14.68 | 35.98 
8 |Brassrod .. ..13.4 on 5in. 23.5 | 24.86) 35.08 | 45.8 
10 |Brass rod ann. in 
lime -- «(51.3 on 4in| 36.7 8.84) 26.63 | 52.21 
9 |Brass rod ann. in | 
water .. ...19.8 on Sin.) 14.0 15.47) 30.94 | 
11 |Phosphor bronze 8.0 on 5in. 70.0 | 30.47) 31.65 | 
12 Tin... .. .. ..(62.0 on Zin) 83.4}; 8.0] 10.4 | 
17 |Zine rod .. ../42.0 on 2in, 80.0 2.8 2.8 
13 |Gun-metal rod 14.0 on 5in., 21.6 17.1 | 26 
14 |Aluminium alloy .12.4 on 5in.. 43.1 20.2 | 23.73 | 34.78 
15 |Paper eel alae — _ — —i-— 
IRONs. | 
18 |Common iron 22.0 on 5in.) 27.8 13.48) 21.06 27.65 
19 |Staffordshire iron. 23.6 on din.) 38.0 18.02) 23.95 | 36.0 
20 | Yorkshire (A) ...27.2 on 5in.| 56.6 | 13.55) 21.2 | 40.4 
21 | Yorkshire (B) 28.4 on 5in. 58.6 15.9 | 22.0 41.9 
22 |Swedish iron 35.0 on 5in.) 74.2 | 13.27) 18.6 | 48.7 
23 |Cast iron -- ..| 0.4 on Sin. — _ 13.4 13.4 
STEE | 
24 |0. . ../32.0 on din.) 70.0 | 19.65] 22.7 | 50.9! 
25 10. .2 .'26.0 on 5in.) 65.9 22.8 | 28.65 , 59.9 
26 |O. 20.0 on din.| 49.0 | 27.7 | 39.4 | 66.0 
27 |O. .55 p.c.C.4A .|16.6 on Sin. 30.0 27.8 | 43.95 | 61.3 
ALLOY STEELS. | | | 
28 |Nickel chrome -4 on 5in. 57.6 53.0 | 61.0 (100.0 
30 |Manganese steel .. 1.42 on fin. 42.6 18.0 | 59.8 [104.0 
31 |High-nickel steel 2.0 on 3in., 72.8 | 21.5 | 33.8 | 79.0 








to points similarly lettered on the load extension diagrain 
of bar D, seen to the left of the group. Gauge points 
originally lin. pitch are marked on the bars. Bar A was 
pulled to a load just short of the yield load. Bar B was 
pulled to a load just beyond the yield load. Bar C was 
pulled until local contraction appeared, as indicated by the 
waist seen in the figure. Bar D was broken outright, 
and the halves were placed together and held in position 
with the other bars whilst the photograph of the group was 
taken. Bars A, B and C show critical states through 
which bar D passed on its way to fracture. The extension 
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of each inch along bar A is practically the same, and is 
about 0.0015in., or 0.0075in. on the 5in. gauge distance, 
a quantity requiring a special form of elastic extenso- 
meter to detect it. It appears in the load extension 
diagram by a slight sloping of the load line to the right of 
the vertical axis. 

If e is the extension over the length L inches then, since 
the extension per inch is uniform, 


€= O00 ss (1) 


for the load shown at the point A, Fig. 33. Immediately 
after the point A is passed the bar yields rapidly, and at 
point B the yield is visible to the eye. Up to B its amount 
is uniform and equal to about 0.015 per inch, so that ¢,, the 
extension of any length of the bar L under the load at B,-i: 


4 =0.01I6L . . “ede (2) 


The diagram to the right shows this uniform extension 
plotted vertically along the line B. In the state C, just 
beyond the ultimate load, a waist has formed, and local 
yielding has begun. ‘The extension per inch is now no longer 
uniform. It increases as the inch considered approaches 
the waist. In the final extension, seen on bar D, 
the variations per inch are clearly visible, the inch includ- 
ing the fracture showing the maximum rate. A formula 
to represent the extension must now include terms to 
allow for the increasing extension per inch each way from 
the fracture, and the abnormal extension of the length 
including the fracture. A simple approximate formula 
is, however, usually used, based on the assumption that 
the actual extension of the gauge length marked on the 
specimen is equivalent to a total extension made up of two 
parts, namely, a part corresponding to uniform extension 
similar to the actual cases above, giving a term 6 L, anda 
second part a, independent of the length, and depending 





454 


THE ENGINEER 


Mar 18, 1917 





only on the section of the bar. With these assumptions, 
e i ee ee eee ee 

Although this expression eel not accurately represent the 
conditions, yet it has been tested by experimental 
evidence*, and has been found to represent the conditions 
to an extent satisfactory in practice for bars of the same 
material and cross section. Two constants are involved, 
a and 6, and if the bar, having been originally marked off 
in equal lengths, say, half inches, is measured to find the 
extension for two gauge lengths selected along the bar 
from these points, and including the fracture, a pair of 
simultaneous equations can be formed from which the 
quantities a@ and 6 can be found. Alternatively several 
measurements may be made in the same way from the bar, 
and the method of least squares applied to find the best 
pair of values of a and b. 

The percentage elongation of the bar e per cent. is found 
from (3) 
100 ¢ 00a , 100 6 = A, B 

L L L 

It is clear from this expression, and also from an inspection 
of Fig. 33, that the percentage extension, which is usually 
taken as the measure of ductility, is expressed by a different 
number, according to the length on which it is measured. 


e per cent. (4) 


Ductitiry MEASURED BY THE PERCENTAGE EXTENSION 
Propucep By Maximum Loap. 


Ductility, being a quality of the material, should be 
expressed by a number, which is uninfluenced by the 
size of the specimen bar and the gauge length, so that 
specimen bars of different sizes, but of equal ductility, 
should have the same number to measure the ductility. 

It is the rapid extension and flow of the material in 
the region of the fracture which causes the difficulty in 
realising these conditions of measurement, and if the 
local extension could be excluded from the calculation 
comparative numbers could be obtained. It has been 
proposed that the percentage extension of the bar produced 
by the maximum load should be taken as a measure of 
ductility, but the difficulty of accepting this proposal has 
been that there is no way of getting the extension produced 
by the maximum load except from an accurate load 
extension diagram. 

The difficulty is entirely solved by the apparatus 
described in this paper. The extension produced by 
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the maximum load can be measured off the diagram as 
easily as the loads are measured. It is true that the 
curves are somewhat flat i the neighbourhood of the 
maximum load, but there is no difficulty in detecting the 
point of maximum load, and the curvature at this point, 
though flat in many of the diagrams shown, can be made 
more pronounced by merely altering the scale of the 
instrument. The load extension diagrams enable the exten- 
sion produced by the maximum load to be measured with 
all the accuracy needful. 

Accepting the percentage extension produced by the 
maximum load as a measure of the ductility, let e, be the 
extension produced on a length L by the maximum load, 
then 

@ =cL (5) 
and the percentage extension is given by 


€m per cent. = 100 4, (6) 
L 

This is a measure of the ductility of the material only 
slightly influenced by the form, and altogether independent 
of the gauge length, providing that the shouldered ends 
of the specimen in the grips of the machine are sufficiently | 
remote from the gauge length to have no influence. 
Table IT. shows, in comparative form, ductility figure 
calculated in the ordinary way and from equation (6) 
above, the extension e, being measured in each example 
from the appropriate load extension diagram in Figs. 6 
to 28. 


TasLe II.—Ductility as Measured by (1) the Percentage 
Extension on 5in. Gauge Length After Fracture ; (2 
the Percentage Extension Produced by the Maximum 
Load. 


(1) 
On 5in., 
including 

local 


(2) 
Excluding 
local 
extension. 

extension. 
c ommon eee 22. 6 
’. “* Crown ’”’ iron .. 23.6 20.0 
Yorkshire iron (A) 27.3 21.0 
Yorkshire iron(B) .. 28. 22.0 
2 Swedish iron a ae 35. 25.0 
15 steel . Barta 7 5 
OS ae eee 26. 9.0 
26 3A steel Oe Pee 20. .0 
27 4A steel pa? sk “oe .6 3.6 


The third column (3) is added’ to show the effect of the 
local contraction up to fracture. The figures give the 
sets te increase of the figures of column (2) necessary 


* Tensile Tests ef Mild Steel and the Relation of Elongation to the 
Size ‘atin Test Piece.” Dr. W.C. Unwin. “* Proceedings,”’ Institution 
Civil Engineers, Vol. clv., 1903-4, Part I. 








to bring them to the figures of column (1). Thus take, 
for example, common iron. Its ductility, reckoned on 
the percentage extension produced by the maximum 
load, is 18.6. Its extension reckoned on the total exten- 
sion on 5in. after fracture is 22 per cent. The difference 
is 3.4 per cent. So that the extension in column (2) 
must be increased by 3.4 x 100 = 18.6 to bring it to 
the extension 22 per cent. 


Ductitiry AND THE LAw oF SIMILARITY. 


The difficulty introduced into the measurement of 
ductility by the inclusion in the final result of local con- 
traction at fracture may be avoided in another way. 
Advantage may be taken of the law of similarity, which 
in its relation to the breaking of specimen bars is called 
Barba’s Law,* and is stated as follows :—‘‘ Geometrically 
similar bars of different sizes deform similarly, and are 
geometrically similar after deformation.’ The general 
application of this principle to the testing of materials 
involves the definition of a standard bar, and then all 
test bars must be prepared in scale sizes of it. 

It would be impracticable to apply the law in its widest 
generality, because it would involve that the section of 
every specimen should be similar. ‘That is, all test bars 
should be circular or square or a rectangle of given side 
ratio, as may be initially defined. A practical approxi- 
mation is made by making the ratio of gauge length to 
the square root of the area of the bar a constant quantity. 
The ratio chosen is a length of 20in. to an area of 7, 
so that if the cross-section of a specimen bar is A square 
inches, then the gauge length L is calculated from the 
proportion L: vA = 20: vs, giving L = 11.3 4A, 
and this reduces to L = 10 d for a round bar of diameter d. 

The actual length of the specimen bars between the 
shoulders is made considerably greater than the gauge 
length L to secure a central length uninfluenced by the 
ends. Specimens are therefore long, and the machining 
of long specimens is costly if they are to be done accu- 
rately. In many cases it is not possible to get sufficient 
material to make a long specimen, and then a gauge 
length of anything like 10 diameters becomes impracti- 
cable. In fact, as the total length of the specimen is 
reduced, the end effects inevitably intrude into the test. 
A limiting case is reached when the extension of a short 
specimen is taken between shoulders, so that the total 
extension measured between the shoulders includes the 
local contraction of area at fracture and the effect of the 
ends in modifying extension in the metal of the bar near 
them. 

Geometrically similar short specimens are, however, 
easier to make than geometrically similar long specimens, 
and if the law of similarity has any generality with regard 
to the flow of metals, the percentage extension of a short 
specimen taken between the shoulders should give a true 
comparative measure of ductility over a wide range of 
sizes and materials. 


(To be continued.) 








WORKS ORGANISATION AND EFFICIENCY. 


THE two papers on this subject read on Wednesday, 
9th inst., one by Professor Ripper, Vice-Chancellor of the 
University of Sheffield, before the Royal Society of Arts, 
and the other before the Institution of Automobile 
Engineers, by Messrs. A. W. Reeves and C. Kimber, were 
of a totally different character. Whereas Professor 
Ripper’s paper dealt generally with the problem of 
improving the relations between workmen and employers, 
and improving the efficiency of works equipment to 
facilitate output, the second paper went into the details 
of a system of works organisation, which the authors 
are now largely applying. 

In Professor Ripper’s paper, which confessedly was 
not written for a technical audience, it was laid down 
that if production is to be increased after the war, and it 
was assumed that it must be, it is necessary to continue 
the present improved relations between employers and their 
workmen, and that there must be introduced better 
organisation and methods in our factories and workshops. 
As regards the former, it was remarked that, there is the 
danger that after the war it will not continue, and that 
the subjects of dispute, when the present single aim of 
winning the war has been removed, will be so many and 
so numerous as to make serious disputes more or less 
inevitable. Commerce, trade and manufacture in the past 
have been conducted too much without regard to human 
and neighbourly considerations, and for the one object 


, only of profit on the one hand, or wages on the other. 


Both these conditions contained within themselves the 
seeds of their own destruction. There were reasons, 
however, for believing that wiser counsels might be, on 
the whole, expected to prevail. But the spirit of willing- 
ness on the part of the worker to work together with his 
employer for the common good, great and important as 
it was, was not sufficient without the provision on the 
part of the employer of the organisation and equipment 
necessary to efficiency of manufacture, and in this respect 
employers were faced with a great responsibility. Whilst 
it was true that we had in this country manufacturing 
concerns whose organisations were second to none, it was 
also true to say, that, generally speaking, our works are 
on a small scale as compared with those of our competitors, 
and so far as equipment and organisation are concerned, 
they are, in too many cases, twenty or thirty years behind 
the times. Increased output after the war did not mean 
that the workers were to be called upon to work harder, 
physically, than they did before the war. The question 
of organisation involved the need of a greatly extended 
tendency towards external association of small firms into 
larger combinations, as well as internal organisation and 
improvement, owing to the fact, that at present, for the 
most part, businesses are conducted on too small a scale, 
resulting in costs being excessive, and consequently 
handicapping us in competition with other nations. 
Standardisation in lines of manufacture would also be 
essential, and the number of types of plant which each 


* “ Résistance den matériaux. Etude sur les allongements des 
métaux aprés rupture.”” Memoires de la Société des Ingénieurs Civils, 
1880, Part I., page 682, 


firm would manufacture would have to be curtailed. In 
this connection, reference was made to the recently formed 
Machine Tool Makers’ Association, under which scheme, 
each firm comprising the association will become a 
specialist in a certain class of machines. 

Professor Ripper also dealt with the question of internal 
organisation, the elimination of waste, standardisation of 
shop methods, costs, and education, and concluded with the 
expression of opinion, that the future of our industry must 
be something more than a mere fevered scramble for profit 
on the part of the employers, or for wages on the part of the 
men. ‘Trade and industry must be recognised as the 
natural healthful and normal means, whereby the nation 
is able to express itself in useful service, and to realise 
itself in ever improving quality of work, as distinguished 
from the increase of mere quantity. To accomplish this 
result would require from each of us, from the highest to 
the lowest, our best efforts and our most devoted service. 

The discussion was notable for a speech by Sir Robert 
Hadfield. After referring with pride to the fact that 
Sheftield has now a Faculty of Metallurgy, he went on to 
state that it is useless trying to minimise the fact that 
there is at present in the engineering trades a great unrest 
as regards labour, and it behoved everybody concerned 
to give attention to it, because he believed the difficulties 
were capable of solution. He was glad to say that a new 
association had been formed in connection with the 
Federation of British Industries, which would be known 
as the National Alliance of Employers and Employed. 
The chairman of this was Mr. Huth Jackson, the well- 
known banker, and it had been formed in order to provide 
a means whereby employers and employed could meet at 
the same table and discuss points of dispute. The old 
rule at Whitehall, of having the men in one room and the 
masters in another, was not the way to bring people 
together. Many important employers were in this move- 
ment, and although the Association had only just started, 
he had great hopes that it would be successful in improving 
the relations between employers and employed. He 
referred to the great labour unrest of the moment, because 
he wished to appeal very earnestly to the workers to 
remember the position which the country was now in. 
We were fighting a very serious battle for our freedom, 
and some workers did not realise that. The least he could 
say of the stoppage of output at the present time was that 
it was a very unpatriotic act. He had always endeavoured 
in his small way to do the best he could for his employees. 
Many years ago his firm adopted the forty-eight hour week, 
and had not gone into bankruptcy as a result. Apart 
from the war, his firm was employing more men than ever, 
and he was perfectly certain that other firms could do as 
his had done without endangering their financial position. 
Let the workers fight as hard as they liked for what they 
thought was their just due, but do not let them stop work 
now. He agreed that many of our works were not 
absolutely up to date, but in any comparison with America 
we must remember that America was a new country. 
Nevertheless, we were progressing here, and in Sheffield 
he could take Americans, Germans, or Frenchmen around 
works which they, themselves, could not improve upon, 
even if they could equal. At the same time, he admitted 
that although many of our works had existed a long time, 
they had not been brought up to date ; but it was not 
the easiest thing in the world to wipe out the capital 
account. However, more money should be spent on the 
development of works, and sufficient attention had not 
been paid to that side of the question. He was a free 
trader of many years’ standing, and was still confident that 
with a fair field and no favour we could hold our own. 
But had we had that fair field ? The disabilities of the 
iron and steel trade were very great, and no amount of 
better or new plant could have enabled us to face them as 
they existed before the war. The Germans were sending 
iron and steel over here under a bounty; if their iron 
and steel cost them £6 per ton, they were exporting it at 
£5 10s. a ton, and that 10s. a ton was sufficient to wipe 
out compe tition altogether. 

In 1911 an attempt had been made to secure Govern- 
ment action, but one prominent member of the Cabinet 
had told him that it was no use bringing the matter 
before the Cabinet, because the country would not stand it. 
Therefore the country was to blame, and it was no use 
blaming the Cabinet or members of Parliament, engineers 
or manufacturers. The latter had not. had a fair field. 
As to costing systems, it was as necessary to specialise 
upon these as it was upon engineering problems. Many 
firms had little idea of what their products were actually 
costing. 

As to the amount of work to be expected from the 
workman, he was going to make a very strong statement. 
Properly looked after, there was not a better workman in 
the world than the British workman. Foreigners had 
come to his works, people from Krupp’s in Germany, 
Schneider’s in France, and Carnegie’s in America, and 
they had all expressed their admiration of the manner in 
which the British workman worked, and one of the 
directors of Krupp’s had said that he wished he could get 
his men to work in the same manner. The British 
workman was tired of being told he was behind, and he 
(the speaker) did not believe he was when he was properly 
looked after. If the employers had been pinching him 
in wages, they deserved what they got. Edison, who was 
not only a scientist but a practical man, had recently 
stated that the one mistake of the British employer was 
his attempt to pay too low wages, and he agreed that this 
was @ very great mistake. 

Sir Lincoln Tangye mentioned, as an example of the 
advantages of looking after workmen, the fact that at the 
commencement of the war, the employees in one of the 
largest departments of his company came to him and 
asked to be worked as long hours as possible. That was 
evidence of the growth of a very fine spirit, and he hoped 
that the tendency towards better relations between 
employers and employed would continue and extend. 

Professor H. J. Spooner called attention to the 
importance of studying the economics of production, and 
mentioned some American investigations in this connection. 
What the Americans called mobility of labour, %e., 
unnecessary changes in the personncl, had been proved to 
lead to low production, breakdowns and delays. In the 
case of one American factory, it had been shown that 
every new worker cost £15, or the equivalent of that sum, 
in America; but this loss had been largely reduced by 





taking away from foremen the power to take on hands and 
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substituting instead an employment department. It had 
been found that this gave the remarkable result of an 
increase of 30 per cent. in production. This was a point 
that might be taken into account by our large firms, as a 
factor in facilitating that increased output, of which so 
much was heard and which was so essential to us in the 
future. The speaker also emphasised the importance of 
motion study. There were thousands of hammers and 
chisels still in use, yet how many knew the right way to 
use them ? Motion study led to a great simplification of 
manipulative operations, an increase in efficiency and a 
material reduction in the fatigue involved. In the current 
number of Tur ENGINn®ER there was a very striking and 
fascinating letter from Mr. Frank Gilbreth, that great 
industrial efficiency engineer. In that letter the case was 
stated in @ way that should satisfy the most carping 
critic. 

The Chairman—Mr. Dugald Clerk—said that he had 
written in similar terms on this question of the improve- 
ment of the relations of labour with capital. In this 
connection some interesting facts were to be obtained from 
the figures in the Census of Production of 1907. The net 
production was arrived at by taking the difference between 
the value of the thi that went into the works and the 
amount by which that value had been increased when the 
goods came out. The figure was unexpectedly low, for 
by dividing the net production of the country arrived at 
in this way between the whole of the workpeople of the 
country, it came out to an average for all industries of 
only £102 per head of the workpeople. Thus, if every 
work person in the United Kingdom was paid £2 per week, 
there would be no profit for capital. In America the 
figure calculated on the same basis for the year 1909, the 
last available, was £147. Whilst agreeing that trades unions 
had been most beneficial to labour in this country, they dif- 
fered from those of America, in that they favoured limita- 
tion of output, whereas the American trades unions did 
not, but pressed for higher payment and higher output. 
If the English trades unions took that view it would be 
very much better for the country. Higher wages could 
only be paid with larger outputs. To facilitate this, 
howe ver, labour must be apportioned, and steps taken to 
see that one industry was not overcrowded, whilst another 
had not enough. 





In contradistinction to Professor Ripper’s paper, that 
by Messrs. Reeves and Kimber discussed the details of an 
actual scheme of works organisation which is partly in 
use at the present time, having been designed for a works 
previously engaged on motor car manufacture, but now, 
owing to the war, converted into what might be termed a 
general engineering shop. The authors are of the opinion, 
however, that the principles enunciated apply equally 
well to a specialised output. The authors have prepared 
a number of diagrams, which, it is claimed, enable each 
department to know exactly ‘the extent and scope of their 
respective duties, and, coupled with a key plan, make 
every man conversant with his own duties, as well as 
with those of others. This is the basis of the 
scheme, and it has been established because in 
so many works it has been found that each depart- 
ment is a community to itself, each having its own 
methods of carrying out its work,'but the whole lacking 
that smoothness of working and co-ordination that is so 
essential. It will,be seen, therefore, that organisation 
consists in the dovetailing of the work of one department 
into that of another, in order to produce the greatest 
efficiency for the whole, although this dovetailing may 
possibly reduce the effectiveness of an individual depart- 
ment. —_ 

Without entering into minute details, a broad outline 
of the scheme is as follows :—- Taking the average works, the 
authors believe it will be found that the departments 
can be divided into five main groups or sections, which 
are designated on their key plan as “ Origination,” “‘ Pre- 
paration,” ‘‘ Production,’ ‘‘ Inspection,’ and ‘“ Dis- 
patch.”” These apply only as far as the execution of a 
contract is concerned, but that is, after all, the main thing 
for which the organisation is planned. The departments 
coming under the heading of ‘“* Origination ’’ comprise 
the chief engineer, and the sales, accounts, drawing- 
cffice, schedule, and estimating departments. These 
departments, and they only, correspond direct with 
the customer, and it is from these departments that the 
order ‘‘to produce” is issued to the works. Hence the 
term “ origination.”” Under ** Preparation’’ we get the 
various sub-departments controlled by the works super- 
intendent, and it is these sub-departments which prepare 
the order, design the tools, jigs, &c., ready for issue to 
the shop. Thus everything is “planned out” ahead 
before actual production is commenced. Under ‘ Pro- 
duction” there is the shop foreman and the actual opera- 
tors and machines, whose work has been previously 
mapped out to the smallest details by experts in the 
planning department. ‘“‘ Inspection’ and ‘ Dispatch’ 
are self-explanatory. « 

We will not here enter into a detailed examination of 
the working of the various departments. The authors’ 
claim that, as far as possible, unforeseen circumstances, 
those dread enemies of organisation, have been provided for. 
With the idea of training a new staff with the minimum 
inconvenience, plainly-worded instructions are printed 
on the back of every works form. It is suggested that 
the scheme can be applied in part orin whole, according 
to the needs of the case, the advice given being not to 
make the mistake of starting with too ambitious a scheme, 
but to decide on broad and sound principles to be followed 
first, and to let the rest grow gradually. 

Leaving the paper and turning to the discussion, it 
may be said that none of the speakers attempted to 
criticise or even discuss the merits of the particular 
scheme, but one or two expressions of opinion as regards 
points of general application received attention. For 
instance, stress was laid upon the opinion that the time- 
honoured lay-out of plant, whereby the various types of 
machines are collected together and put in their own special 
section is wrong. The authors’ principle is not to collect 
groups of like machines, but, what is quite different, to 
collect groups of machines necessary for the production 
of a particular component or group of small components. 
This dogma, however, quite failed to convince the meet- 
ing, which, so far as the speakers were concerned, was 
unanimous that the policy to be adopted depended entirely 





upon the nature of the product, and that no hard-and-fast 
rule could be laid down. Several speakers held the view 
that the grouping of milling machines, drilling machines, 
grinders, &c., each under a specialist, produces far better 
results than the authors’ plan, and on the whole the point 
remained a highly contentious one. 

The paper discussed the importance of the personal or 
human element, and alleged that this is a point entirely 
ignored in the wonderful works systems originating on 
the other side of the Atlantic and among many idealists 
on this side. “‘ Anyone with any knowledge of the 
independent and, it must be confessed, the ‘ awkward’ 
spirit characterising the workers, say, of the Northern 
Midlands, would hesitate before applying the extreme 
methods of the latest American ‘ scientific management,’ 
well knowing the futility of the task.”” Bearing on this, 
Mr. T. Clarkson, well known in connection with steam 
omnibuses, made some interesting comments apropos 
of the American system as applied in the Ford factory. 
The triumph of Henry Ford, he said, was not in the direction 
of an ideal specimen of engineering, but his triumph was 
unquestionably due to his very fine works organisation. 
In that factory the grouping of tools was highly specialised, 
and there was no question that Ford’s success was due 
to skilled machine design. He mentioned one made to 
drill simultaneously fifty holes in a monobloc cylinder 
casting, all exactly to jig. After referring to the gang 
method of working in the Ford factory, in which one gang 
had to get through a certain amount of work each day, 
in order to keep the next gang going, Mr. Clarkson pointed 
out that it was only with a thing like the Ford car that 
such a system could apply. From this he urged the need 
for greater specialisation in this country. We would have 
to concentrate upon one thing if we wished to get anything 
like a decent organisation. Many English firms had come 
to grief because they had tried too much. The automobile 
industry was big enough for everybody to specialise and 
focus his energies upon some useful part of it, whether 
it be making gear-boxes, axles, wheels, and so on. 

One speaker thought the scheme of the paper too com- 
plicated, although in their reply the authors assured the 
meeting that it is not so complicated as it appears, and 
another point of criticism was that too little attention was 
paid to the importance of the works accountant in the 
organisation scheme. Major Hextall Smith went so 
far as to assert that a works accountant was the 
greatest treasure if he knew his job thoroughly. The 
point arose in connection with the difficulty so many firms 
had in getting at the real cost of any article, several 
members referring to the loose habit of filling in time sheets 
on the part of the workmen in days gone by. Frequently 
the time was not charged to the actual job at all, and in 
this way the real cost of the article was never known. 

On the whole, the discussion took the line that any 
system of organisation properly carried out is better 
than none, but few of the speakers had been able sufficiently 
to study the authors’ system to be in a position to say 
that it should or should not be adopted. The impression 
gained was one of difficulty in trying to graft a brand-new 
system of works organisation on to an existing business, 
and that the logical plan was to evolve a system around 
the business, based upon the existing conditions. 








LAMPS FOR DAYLIGHT SIGNALS. 





A number of electric railways in the United States are 
using lamp signals for day as well as night indications, 
the lamps showing different colours as in ordinary night 
signals. Some steam railways are using similar signals. 
The Pennsylvania Railroad is also using lamps, but instead 
of having different colours for the indications it uses 
white only, simulating the semaphore positions by rows 
of lights. This system, however, enables many more 
indications to be given than are practicable with a sema- 
phore. This system was described recently in THE 
ENGINEER. At a meeting of the American Railway 
Signal Association in March a committee presented a 
report on electric lamps for daylight signals, with the 
following conclusions: (1) Both colour and _ position 
signals reduce the already small number of failures. {2) 
They have greater range and visibility than the semaphore 
under adverse conditions of weather and background, 
while their close indications compare favourably with the 
semaphore. (3) They give the same indications at all 
times, while others give position signals by day and 
colour indications at night, and both during transition 
periods. (4) A single semaphore arm can give only three 
indications, the position-light signal—with rows of white 
lights—can give four, while still more can be given by 
coloured lights. (5) The cost of operating light signals 
is less than that for operating semaphore signals moved 
by electric motors. (6) The current consumption for 
automatic signals is 20 watts—four 5-watt lamps—for 
a position-light signal, and 35 to 40 watts for a coloured 
light signal. (7) The cost of maintenance is less than for 
motor-operated signals, and that for coloured signals 
is less than for position-light signals owing to the smaller 
number of lamps. The signals include long-range lights 
for high-speed lines, medium-range lights for the majority 
of electric railways, and short-range where medium size 
and expense are the deciding factors. 





Tuer Counsel for the railway companies who appeared 
before the United States Supreme Court to test the 
constitutionality of the recent Trainmen’s Eight Hours 
Act, has stated that the decision given appears to be a 
complete answer to the idea that railroad trainmen have 
an unrestricted constitutional right to insist upon whatever 
wages or conditions they desire, and tie up the transporta- 
tion service of the country whenever their demands are 
not granted. The country was assured by this decision 
that there was no constitutional obstacle in the way of 
Congress taking action to protect the country, whether 
in peace or war, from being paralysed or starved by 
strikes or terrorised by threats of strikes at the option of 
the organisations of train service employees. The special 
Counsel for the Government in the same case said that it 
meant the end of all strikes in public utilities and industries 
engaged in inter-State commerce. 





LETTERS TO THE EDITOR. 


(We do not hold lves responsible for the opini 
Correspondents.) 


of our 








(Continued from page 443.) 
A SECRET SESSION FOR ENGINEERS. 


-Sre,—The letter in your current issue on the subject of 
engineers and the submarine problem, combined with the two 
articles in “‘ Random Reflections”’—‘‘ A Secret Session for 
Engineers ” and ‘* Genius and Invention ”’—induce me to return 
to a subject which, during two years, I have laid aside owing 
to preoccupation in what perhaps I have mistakenly imagined 
to be more valuable work, viz., the output of munitions and 
war material. 

One of the most pathetic features of the war appears to me 
to be that the power of engineers to assist the country through 
their recognised professional Institutions has been ignored both 
by the country and by the Councils of those Institutions, the 
former being, of course, the natural consequence of the latter. 

I wish to refer again to the special meeting of the Institution 
of Mechanical Engineers that was held in June, 1915, at which 
I proposed a resolution based upon the stated foundation and 
raison @étre of the Institution, as set out in its Memorandum 
of Association, which was as follows :—‘**‘ That in view of para- 
graph 3 (sub-sections A and B) of the Institution’s Memorandum 
of Association, the highly technical character of the war, and 
the dependence of the Allied forces on the products of mechanical 
engineering, it is desirable that the Institution should in its 
corporate capacity endeavour to assist the country by making 
arrangements for receiving from its members particulars of 
inventions relating to apparatus likely to be of service in prose- 
cuting the war, improving means of production or otherwise, 
and considering, inspecting, reporting upon, and, where con- 
sidered desirable, bringing the same to the notice of the Govern- 
ment.” 

The remarks which I made in proposing this resolution were 
fully and correctly printed in the “‘ Proceedings ” of the Insti- 
tution, from which I venture to quote the following :—‘‘ The 
fields of aviation, mechanical transport, submarine warfare, 
weapons of offence and defence, all depend on the genius of the 
mechanical engineer, and those are the things to which I consider 
we, as an Institution, ought te devote our attention intelligently 
and sanely, to see if we cannot,solve some of these probleme” 
and produce something which shall be novel and valuable.” 

The meeting was presided over by the late President, Professor 
Unwin, and there was almost a full Council and a large attendance 
of members. Nevertheless, the resolution was defeated on 
account of the resolute opposition of the President and Council, 
who, without a single exception, opposed it. The President 
himself deemed it good ent against the resolution to read 
out a list of so-called inventions of the wild-cat variety, which he 
pretended was the sort of result that might be expected from 
members of the Institution. fn: 

My object in trying to interest the Institution in giving 
assistance to the country in this matter of invention, which was 
no less and no more important in 1915 than it is to-day, was 
twofold :—First, to form a body of trained intelligence and 
engineering experience, in which the Government would have 
confidence, and to whom it would feel free to state the problems 
requiring solution that had then arisen, and would continue to 
arise, during the course of the war, and, secondly, to claim for 
engineers that attention and authority in their professional sphere 
which every other body of men already possess. 

At that time the Ministry of Munitions had just been formed, 
and if there was any department of Government required for 
the service of the State in the conduct of the war that should 
have been presided over and left entirely to the care of engineers, 
surely it was that one. Nevertheless, the first Minister of 
Munitions was a lawyer, and his chief assistant, who is now the 
Minister, a Doctor of Medicine. Imagine it! Has any pro- 
fessional body been treated with such contumely during the past 
100 years ? I venture to say future historians will deal pretty 
severely with this incident. It is a comment upon our social 
progress, and the estimation in which engineering as a profes- 
sion was held at the time of the outbreak of war. Nevertheless, 
we received exactly what we deserved, and if those in contro! 
of the interests of engineers generally are so apathetic or so blind 
to the dignity of the calling to which they have the honour to 
belong, it cannot be wondered at that the world generally takes 
us at our own valuation. 

Since 1915 there have been two Invention Departments set 
up by the Government, one in connection with the Ministry 
of Munitions and the other with the Admiralty. It is impossible 
to say to what extent these departments have been fruitful of 
benefit to the country. There are evidences of good work done, 
but these bureaux have suffered from the disadvantage that 
while they have been overwhelmed with ideas from all sorts 
and conditions of men, they have been unable publicly to state 
their problems, so that while the man in the street has been 
finding for imaginary problems imaginary solut that were 
of little value, the trained engineer has not wasted his time on 
attempts which he would know in advance were useless. If 
there have been any shots in the dark that have been of value 
at all, they have been in the nature of flukes. ; 

In the last three lines of the ‘“‘ Random Reflections ”— 
‘* Genius and Invention ”—you state the position of invention 
at the present time quite clearly :—‘‘ Such, indeed, has been 
the advance of invention that it is now only by hard scientific 
slogging that we can hope to hammer out any new great thing.” 

Hope for successful invention to meet the engineering problems 
of the war is dependent upon three factors :—(1) The problem 
must be defined, (2) there must be genius, (3) there must be 
scientific training. By genius I mean not only the infinite 
capacity for taking pains. I use the word in Bourne’s sense, 
that inherent fire of imagination and capacity to grasp a problem 
with the vision to see the solution almost intuitively, which is 
not given to all, and, in fact, only to few. It is this, coupled 
with hard, scientific slogging, which alone can solve the problems 
of the moment. 7 

Therefore, and this is the whole point of my letter, while 
from the nature of the problems to be solved it is known in 
advance that genius without training is useless, it is not worth 
while worrying about public contributions to the subject. If 
any members of the public have ideas which they think .may 
be of service, they can always get the assistance of engineers to 
advise them. On the other hand, because genius is so rare and 
so invaluable when combined with the necessary training, the 
whole field of trained intelligence should be intelligently explored 
in order that the latent genius in its valuable form may be dis- 
covered. 

A Board of Inventions may consist of ten or twenty of the 
cleverest and most highly traimed engineers in the country, but 
of whom not one has genius, in which case the conditions and 
requirements of the problem requiring to be solved being wrapped 
up in the breasts of those men, what hope is there for the 
country ? ——- ; 

I appeal to the new President of the Institution, who is a 
man of broad mind, accustomed to mix with men, and who in 
his recent address showed himself to have the true interests 
of engineers at heart, to consider this matter, and by organising 
machinery amongst the members of the Institution and of other 
Institutions, which could and probably would co-operate, place 
the trained engineering intelligence of this country at the service 
of the State, and make arrangements so that their attention 
may be focussed on the problems awaiting solution. 

Yeovil, May 16th, Ernest W. Perrer. 
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PROVINCIAL LETTERS. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Trade. 


GREATER latitude is being given by the Govern- 
ment authorities to merchants as regards dealings in 
certain categories of rolled iron and steel material apper- 
taining to the iron plate and tin-plate trades. Specified 
classes of plates are released for sale in the home trade 
only, without restrictions. Business in black steel sheets 
is still subject to the same conditions as heretofore. 
Makers of best bars report inquiries for repeating orders 
long before old ones are finished. A much heavier trade 
is being done in common bar iron, which forms the largest 
proportion of output. Hoop makers found offers readier. 
Bar iron makers are straining every nerve to make the 
largest possible output. The maximum rates of £13 10s. 
for merchant bars, less 2} per cent. and £13 15s. for 
merchant bars, net, f.o.t. at makers’ works, apply to 
most of the business. Outside the control higher prices 
are obtainable. Gas strip commands £15 10s., but some 
of the controlled firms still accept £15. There is no change 
in the position with regard to sheets. Manufacturers 
are unable to get sheet raw steel bars except for official 
work. Galvanised corrugated sheets of 24-gauge are 
still priced at about £28 10s., and black sheets make 
£19 10s. 


‘ 


Pig Iron. 
Business in pig iron is kept down to comparatively 
small dimensions by the uncertainty which prevails 
concerning the attitude of the Ministry of Munitions 
to the question of the maxima. No reply has yet been 
received to the application for revision made by the 
Derbyshire and Northamptonshire smelters in the last 
week of March, and by the Staffordshire houses a fortnight 
later. The market is impatient at the delay of the 
Ministry in making known its reply to the application 
of the pig iron trade for an advance. Wages and many 
other costs of production have been repeatedly advanced 
since July of last year. Facts like these, upon which the 
furnace owners base their claim for a new maximum, 
are common knowledge. It is recognised that the 
application from the Staffordshire smelters in particular 
can be supported by strong evidence as to costs. 
Complaints are heard among the smaller pig iron 
consumers that the output is unequally distributed, 
the weaker customers going to the wall. Manufacturers 
engaged on war contracts can get redress if the worst 
comes to the worst, by appealing to the Ministry of Muni- 
tions, which thereupon issues a requisition to a smelter 
to make the required deliveries. Apart from this, the 
allocation is left in the hands of the producer, and it is 
suggested that official control might be advantageously 
extended in this particular. The Ministry already 
directs the smelters as to the sources whence they are to 
derive raw materials. A decided change has come over 
the pig iron position. Stocks are now practically cleared 
off, and consumptive demand has gone ahead of output. 
The uncertainty which prevails with regard to the maxi- 
mum prices makes the market fidgety. Maximum prices 
are the rule all round. They are as follows :—Pig iron: 
South Staffordshire, common, 90s.; part-mine, forge, 
95s.; foundry, 97s. 6d.; all-mine forge, 115s.; foundry, 
120s.; warm-air forge, 145s.; foundry, 155s.; special 
quality (Lord Dudley’s cylinder), 167s. 6d.; cold-blast, 
182s. 6d. North Staffordshire: No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; basic, 97s. 6d. Northampton- 
shire: No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; 
basic, 97s. 6d. Derbyshire: No. 4 forge, 90s.; No. 3 
foundry, 92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 foundry, 
96s. 6d.; basic 97s. 6d. 


The Make of Furnaces. 


There are at present in Northamptonshire 
three furnaces on basic, and out of twenty built only eleven 
are at work upon forge or foundry iron. In Derbyshire, 
out of forty-four furnaces, twenty-three were in blast 
at the end of last year, and seven were undergoing repair. 
At that time no basic was being produced, but there again 
one or two furnaces have since been diverted. South 
Staffordshire and Worcestershire had six furnaces produc- 
ing basic, six were being re-lined or rebuilt, and seventeen 
were engaged on forge or foundry iron out of a total 
of thirty-one. In North Staffordshire sixteen furnaces 
were engaged on forge and foundry iron, and four on 
basic, out of twenty-three built, whilst in Shropshire 
two were producing pig iron, one basic, and one was 
undergoing repair. 


The Steel Trade. 


The change in the situation brought about by 
America’s participation in the war is seen in a further 
reduction of Transatlantic raw steel supplies available 
for the general trade. Negotiations are, however, in 
progress, which it is hoped will facilitate the transport 
of certain classes of material for which merchants have 
business to offer. A considerable weight of discard mate- 
rial being available, edge tool makers, who are exceedingly 
busy, find this very suitable for their requirements. Discard 
billets are in good demand at the official figure of 
£10 12s. 6d. on truck at works. In finished steel business 
is restricted to Government work, though offers are sub- 
mitted for constructional material for new buildings 
and extensions of works approved by the Ministry. 


Iron Scrap. 


There is some business being done in cast iron 
serap at £5 5s. and £5 10s. Wrought iron scrap shows 
less activity since the reduction of profits brought about 
by the price control. 


Cancelling of Workers’ Badges. 
The new arrangements as to the exemption from 


considered legal, and in these days people do not care to 
take risks. 
calls for prompt attention, and the principal men in the 
trade should be called together at once to consult with 
the authorities. 
for the ordinary melting qualities, both from South Wales 


are not being got into operation without some dislocation. 
Birmingham and the immediate neighbourhood are free 
from any active labour trouble, an immunity on which 
the locality is to be congratulated. This week war service 
badge certificates have been cancelled, and an end has 
been made of the much criticised trade card system which 
was in operation in engineering, shipbuilding, and allied 
occupations. Employers have furnished the authorities 
with particulars of the classification of their individual 
workmen covered by the new list of protected occupations, 
and the men have been warned against assuming that the 
withdrawal of the old forms of protection means that they 
will be called up. New protection certificates have yet 
to be issued, however, and to the uncertain position in 
which men find themselves meanwhile must be attributed 
some of the difficulties which are causing anxiety in other 
industrial centres. 








LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


BusINEss altogether in this district has been 
rather upset by the visit of the King this week, but in 
any case there is not very much to be done now outside 
the work of supplying the Government requirements, and 
merchants more particularly find that their activities are 
very much circumscribed by the general conditions. 
Reports from the West Coast are more promising as 
regards the supply of hematite iron, and perhaps it may 
be hoped that more of this iron will soon be available for 
ordinary uses, especially as the supply of basic iron for 
steel making is growing. The promise of a larger supply 
of hematite was before us last Spring, so that it has taken 
a considerable time to mature ; but one must not grumble 
on this account, but be very thankful that it looks like 
coming to maturity at last. The attempt on the part of 
East Coast hematite makers to obtain an increase in 
the fixed official price has not yet met with success, or, 
at any rate, no announcement to this effect has been 
received here. The justification for an advance seems 
greater in this case than in some others. 


Foundry Iron. 


The position in foundry iron is not altered. 
Sellers are very reserved, and instead of running after 
orders, they more frequently run away from them, and 
the buyer now enjoys the pleasure of the chase. It cannot 
be said that the demand is very active, but apparently 
it is still better than the supply. Faith in a coming 
revision of the maxima for the Midland irons is somewhat 
shaken by this long delay, but it is still in existence, and 
sellers of Derbyshire continue to press for the clause 
protecting them against it, and many buyers are suffi- 
ciently helpless to be compelled to submit to what for 
them is not only an annoyance, but a positive risk. Under 
this condition it is still possible to buy Derbyshire No. 3 
at 98s. 8d. delivered, including commission. Staffordshire 
No. 3 is quoted at 102s. 6d. delivered, and quite as much 
can be sold at that price as it is desired to part with; but 
in this case no stipulation as to any change in the maximum 
is required. With the belief in the prolongation of the 
war comes a belief that iron prices are safe for the buyer, 
as it is not probable that iron can be made more cheaply 
until the war is over, whereas there is always a probability 
that labour and other costs will increase. Buyers are 
fairly safe now, at any rate, up to September, but there 
is no inclination to sell iron very far ahead. The market 
here is still without any supplies of Lincolnshire iron, 
and the other foundry irons, such as Cleveland, Northamp- 
tonshire, and Leicestershire, are but infrequently offered. 
The demand for Scotch iron remains in a very small 
compass, but the prices keep steady at 126s. 6d. to 128s., 
according to brand, with an addition of 1} per cent. when 
sold through a merchant. 


Forge Iron. 


There is some inquiry here for forge pig, but 
holders of Derbyshire do not care to take the old price, 
equal to about 96s. at Warrington, unless they have the 
right to charge an extra 5s., should it be remitted, and 
on deliveries after the date when the revision may come 
into force. Staffordshire forge can be bought, but at 
a price considerably higher than the present maximum 
for Derbyshire, and this at present stands in the way of 
business. Apparently Lancashire consumers of forge 
iron have a difficulty in drawing the material away from 
the Midland counties. 


Iron and Steel. 


There is still very little business outside Govern- 
ment orders in finished iron and steel. Common steel 
plates are quoted here at £12, but the quotation is nominal, 
and it is very difficult to get any quantity. Some finished 
iron may possibly be arranged for, but the ordinary buyer 
would have to wait a long time for delivery. Of semi- 
steel one hears nothing so far as new business is concerned, 
although there are old balances of contracts still to come 
forward. The American prices for billets and wire rods 
are still well out of reach of buyers here. 


Serap. 


There is no evidence yet that the authorities 
are taking to heart the difficulty which has been created 
in the wrought iron scrap trade, although it is becoming 
increasingly obvious that both dealers and consumers are 
in trouble. There are cases where consumers would 
pay a high price for certain classes of scrap which are 
outside the official classification, but neither they nor 
the dealers can be sure that such transactions would be 


The position in the wrought scrap business 


In steel scrap there is a very good demand 





now that buyers are prepared to pay the full maximum, 
plus a merchant’s commission, dealers are beginning to 


hope that the fixed price may be extended. At present 
all that can be charged for this class of scrap on trucks 
in Lancashire is 105s. per ton, plus 24 per cent., but for 
working up it must be worth more than this, and a good 
deal more. In the market for cast scrap there is a very 
firm feeling. It is based, no doubt, on a belief that pig 
iron will soon be less plentiful, and that ironfounders 
will be compelled to use more scrap. The finer qualities 
are now up to 112s. 6d. delivered, but for medium qualities 
from 102s. 6d. to 107s. 6d. would be accepted. These 
prices are a little too high so long as good No. 3 pig iron 
can be bought at less than 100s., but buyers of pig iron 
at this price take the risk of having to pay 5s. more, and 
hence may prefer to use a larger proportion of scrap. 


Metals. 


There has been no change to speak of in the 
copper position, but the news from America still suggests 
that lower prices are coming. The demand for war 
purposes is, of course, as great as ever, but the production 
is very large, and it is doubtful whether so much will be 
required or will be allowed to be used for ordinary pur- 
poses. ‘Tin is very dear again, and English metal has 
been quoted here at £256 per ton. ‘There is nothing to 
be said about lead. 


Barrow-tn-Furngess, Thursday. 
Hematites. 


There is more activity to report in the hematite 
pig iron trade. During last week-end the Askam [ron- 
works were restarted, the big furnaces being put into blast. 
It is over ten years since there was anything done at 
these works. It is expected that the available iron will 
be increased by several hundreds of tons weekly. One 
or two furnaces at these works are to be rebuilt. The 
demand for iron is very heavy, both on local and on 
general home account. The supply of raw material has 
improved of late, and it is expected that before long other 
furnaces in the district will be put into operation. Prices 
are steady at the maximum rates, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d., and special brands 
at 140s. per ton f.o.t. Warrants are idle. The old 
quotation of 115s. per ton net cash remains. 


Iron Ore, 


In the iron ore trade there is more activity in 
some parts of the district. This has been necessary 
in order to meet the bigger demand that exists for iron 
ore, not only on local, but on general home account. The 
demand for foreign ores is steady. 

Steel. ° 
The steel trade, whilst presenting no new features, 
continues to be busily employed. This is the case both 
at Barrow and Workington. Practically the whole of 
the attention is being given to turning out steel for work 
of national importance, the demand being very heavy. 
The usual sorts of steel rolled are very much in the back- 
ground. The steel foundries are also fully employed on 
a variety of work, as also are the mills at the wire and 
hoop works. There is an increasing demand for ship- 
building material for merchant construction. Prices 
are unchanged with billets at £12, heavy rails £10 17s. 6d. 
to £11 10s., light rails £14 to £14 10s., heavy tram rails 
£14, ship plates £11 10s., and boiler plates £12 10s. per 
ton. 


Fuel. 

There is a brisk demand for steam coal, and the 
price runs from 25s. to 27s. 6d. per ton for Lancashire or 
Yorkshire qualities. House coal is in easier demand at 
27s. 6d. to 37s. 6d. per ton For coke the demand is 
fuller. East Coast qualities are at 33s. to 35s. 6d., and 
Lancashire cokes are at 3ls. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


A SOMEWHAT quieter tone prevails in the 
Cleveland pig iron market just now, the bulk of the 
business passing being of a very limited character. 
Arrangements are pretty well completed for all May 
deliveries in accordance with the liberal allocations 
made by the Central Committee. Forward business is 
quiet, but a few contracts have been put through for 
deliveries over a period, some extending as far as October 
next. There is a iarge and increasing inquiry from foreign 
consumers, chiefly French and Italian, and were licences 
and tonnage available an extensive trade could be done. 
Licences for neutrals are extremely difficult to obtain. 
There is no change in prices. The home maximum prices 
are 92s. 6d. for No. 3, No. 4 foundry, and No. 4 forge, 
and 102s. 6d. for No lL. The f.o.b. prices for shipment 
are around 107s. 6d. for No. 1, 102s. 6d. for No. 3, 101s. 
for No. 4 foundry, and 100s. 6d. for No. 4 forge. 


Hematite Pig Iron. 


While the hematite trade position is somewhat 
obscure at the moment in some respects there is no lack 
of iron for home use, and deliveries are reported to be 
proceeding smoothly and adequately. The uncertainty 
as to prices and the lack of tonnage operate to hold up 
exports where no agreement as to the former has been 
arrived at. It is impracticable at the moment to quote 
prices for shipment, these being governed by the varying 
ore-freight charges. Where iron is actually on the ground 
and tonnage to hand, quotations are possible, but makers 
will not quote for iron which has yet to be produced. 


Hence the quotations of 137s. 6d. for France, and 142s. 6d. 
for Italy, are merely nominal. 
home maximum price for East Coast mixed numbers, 
which stands at 122s. 6d. 


There is no change in the 
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hand-to-mouth character, but deliveries are coming 
forward as rapidly as the tonnage position permits. 
Coke continues to be very firm in price, but ironmasters 
are not experiencing any difficulty in obtaining supplies. 
Medium qualities of good furnace coke realise 28s. per 
ton at the oveng, or 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The large volume of business being done in the 
manufactured iron and steel trades shows no sign of 
cessation. Conditions vary little from week to week ; 
high pressure rules all along the line, and manufacturers 
are making immense efforts to keep the supply level 
with the demand. It is calculated that by the present 
quick and extensive increase of the steel producing 
capacity of the country manufacturers may be in the 
happy position at the latter end of the year of being able 
to supply the full amount of our steel requirements. 
The railway companies, it is interesting to note, are coming 
into the market for supplies. It is well known that the 
exigencies of the war have rendered it inevitable that 
the companies should delay as long as possible anything 
in the shape of new work, but it is felt now that the 
existing resources have been tested and worn to the utmost 
limit, and there is every prospect of a big and urgent 
call for steel for the railway services in the near future. 
In all departments manufactured iron makers continue 
to put through an extraordinary amount of business, 
mainly, of course, connected one way or another with the 
war. Bar iron is still being so largely taken up for war 
purposes that it is hardly possible to promise deliveries 
on anything short of the primary certificate. The supply 
is nothing like equal to the demand, and makers are 
constantly turning down orders. The principal quotations 
for home trading are as follows :—Steel ship plates, £11 10s.; 
steel boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; 
steél joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; 
common iron bars, £13 15s; best bars, £14 5s.; double 
best bars, £14 12s. 6d. The following are nominal 
quotations for export :—Common iron bars, £15; best 
bars, £15 5s.; double best bars, £15 12s. 6d.; treble best 
bars, £16; packing iron, £11; packing iron tapered, 
£11 15s. to £12 15s. ; iron ship angles, £15 ; iron ship 
rivets, £17 to £18 10s.; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s. ; steel 
ship plates, jin. and upwards, £13 10s.; jein., £13 15s.; 
din., £14; *in., £16; }in., £18; steel boiler plates, 20s. 


on the forgoing prices: Steel joists, £11 2s. 6d.; steel 
sheets, singles, £20; steel sheets, doubles, £22; steel 


hoops, £17; heavy sections of steel rails, £12—al] less 
2} per cent., except ship plates, angles and joists, packing 
irons, and iron bars. 


Scrap. 


There is still some uncertainty about the market 
for heavy wrought iron scrap, and business is very difficult 
to arrange. The position as regards cast scrap is much 
stronger this week, and there is a Jarge inquiry coming from 
a good many directions. It is obvious that if less foundry 
iron is obtainable a greater use must be made of cast 
scrap, even if it should involve the use of more fuel. Scrap, 
of course, is always used for mixing purposes, but rarely 
to the full extent of its possibility, unless it is cheap as 
compared with new iron. Up to £5 10s. is asked for best 
qualities with £5 to £5 2s. 6d. for common and medium 
lots. These prices must be regarded as fairly reasonable, 
and dealers will do well not to make them otherwise, 
and so avoid interference. One would not like to see 
this department. of the scrap trade brought to a practical 
stop like business in heavy wrought iron. The demand for 
all descriptions of steel scrap continues extremely heavy, 
and supplies on coming into the market are immediately 
snapped up at the maximum rates. Machinery scrap is 
very difficult to obtain by reason, no doubt, of the fact 
that machinery is not being scrapped at the old rate, 
because just now it is not easy to replace it. Current 
prices are :—Steel scrap, heavy melting, £5 5s.; heavy 
forging, £5 5s.; steel turnings, £2 12s. 6d. to £2 15s.; 
steel scrap, light, £2 to £2 5s.; cast iron scrap, cupola 
metal, £4 10s. to £4 15s.; wrought iron plates and sectional 
material, jin. thick and over, £6 5s.; heavy wrought 
iron scrap, }in. thick and over, £5 5s. 






The Coal Trade. 


There is no pronounced change in the Northern 
coaltrade. Business continues dull, but inquiries are fairly 
steady. Merchants, however, experience great difficulty in 
executing orders, and shipments to neutrals are on the 
smallest possible scale. The collieries are working fairly 
well, thanks to requisition business. The home demand and 
prices, though nominal, are steady, bunker coals alone being 
weaker. Best Northumberland steams continue very 
steady, the prices remaining firm at limitation levels: 
30s. is firmly indicated for D.C.B.’s, and 27s. 6d. to 30s. 
for Tyne primes. There is a diminishing demand for 
secondary classes of best steams, and the prices are a little 


easier. Hastings and Hartley’s are at about 22s. 6d. 
to 24s.; with the cheaper brands at from 20s. to 22s, 


The export trade in steam smalls is at a standstill, and the 
stocks in the hands of the collieries are increasingly large. 
The prices are at about 18s. to 19s. for bests, and 15s. 6d. 
to 16s. 6d. for secondary sorts. Unscreened steams for 
bunkers are in poor request and are easier at about 17s. 
to 19s. The Durham position is not nearly so well assured, 
and most of the pits are in need of prompt trade. Best 
steams are steady at 27s. 6d. to 30s.; gas coals are, on 
the whole, a turn easier. Bests can be done at from 24s. 
to 25s., while secondary classes are much in evidence 
and weaker at from 16s. 6d. to 18s. Coking fuels for 
export are lifeless, and are about 17s. to 18s. 6d. for the 
usual brands. Little or nothing is being done in bunkers, 
and the position is undoubtedly weaker. Good ordinaries 
are at about 17s. to 18s. The coke market continues 
to be very satisfactory, heavy contracts being in hand. 
These commitments, together with numerous inquiries, 
continually coming on to the market, assure a strong 
position. A greater number of licences are being granted. 
Quotations are as_ follows :—Northumberlands: Best 
Blyth steams, 30s.; Blyth second steams, 21s. to 24s.; 
Tyne prime steams, 27s. 6d. to 30s.; Tyne prime seconds, 
20s. to 24s.; unscreened bunkers, 17s. to 18s.; households 
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for home market, 21s.; for export, 30s., nominal; Blyth 
best smalls, 18s. to 19s.; Tyne prime smalls, 19s.; second 
smalls, 15s. 6d. to 16s. 6d. Durhams: Steam loco- 
motive, 27s. 6d. to 308.; best gas, 24s. to 25s.; second gas, 
16s. 6d. to 18s.; special Wear gas, 26s. to 27s.; smithies, 
25s.; ordinary bunkers, 16s. to 16s. 6d.; bests, 17s. to 
18s.; coking unscreened, 17s. to 18s.; coking smalls, 16s. 
to 17s.; best foundry coke, 41s. to 42s, 6d.; patent oven, 
38s. to 40s.; gashouse coke, 30s. to 32s. 6d.; blast-furnace 
coke, 28s. at ovens fixed price. 


Cleveland Miners’ Protest. 


The question of increasing the output of ironstone 
was discussed at great length at a meeting of the Cleveland 
Miners’ Executive on Tuesday. Complaint was made that 
the Association’s communications with the Ministry of 
Munitions as to the release of Cleveland men with the 
colours had not been satisfactorily acknowledged, with 
the result that the officials had no knowledge as to what 
was taking place. The Executive adopted a strong 
resolution of protest against any outsiders being introduced 
until arrangements satisfactory to the resident miners 
were completed. It also requested a meeting with the 
mineowners and also with representatives of the Ministry 
of Munitions, with a view to immediate and adequate 
discussion of this very serious question. 


Whitsun Holidays in Shipyards. 


At a conference this week between the Tees and 
Hartlepool Shipbuilders’ Association and representatives 
of the various shipyard trade unions, it was mutually 
agreed, subject to the approval of the Ministry of Munitions, 
that the shipyards at the Hartlepools, Stockton, and 
Middlesbrough should be closed for the Whitsuntide 
holidaye at noon on Saturday, May 26th, until 6 a.m. on 
Wednesday, May 30th. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Works Chemists. 


THE fact that there has been formed in this 
district a branch of the Association of Engineering and 
Shipbuilding Draughtsmen, and that the staffs of the 
silversmiths have established a guild, has moved certain 
spirits in steel works laboratories to advocate a union 
of metallurgical chemists. Doubtless the members of 
the profession appealed to will think the matter well over 
before seriously taking up the proposal. Things have 
been occurring lately that make one very sick of some 
phases of unionism when it dissents from the mature 
opinions and counsels of its chosen leaders. It is liable 
to become as soulless as the managements of large 
concerns are so often accused of being and, when in that 
condition, to make quite serious trouble out of the 
paltry difference between tweedledee and tweedledum. 
The present suggestion is that “all chemists should 
organise in order to improve their social status, for no 
doubt,” writes an advocate, “* we are very much underpaid 
yet, for our work entails great responsibilities, and we 
should be able to demand higher salaries.”” But do 
steel chemists really desire to take a stand upon hard- 
and-fast trade union minimum wage demands? It is 
well enough known what that ultimately means. Experi- 
ence has shown that minimum wages are very poor things, 
that they are accompanied by a demand for conditions 
of working suitable to the speed and ability of the 
least capable, and that in the end the minimum becomes 
the general standard wage, stifling initiative, preventing 
the recognition of personal merit, and robbing a man’s 
working life of more than half its interest. One reply 
to this proposal for a chemists’ union I would like to 
quote. ‘* There is no reason why,” writes a corres- 
pondent, *‘ the sample passers should not join the very 
excellent Steel Smelters’ Union if they can gain admission, 
or, failing that, the General Labourers’ Union, but 
trained chemists can look after themselves, and do not 
want a trade union with a fixed rate of pay. We prefer 
going on our own merits.” With that sentiment many 
will be found to be in cordial agreement. The proposal 
is not a new one. Its advocacy has been spasmodic 
for years. It might possibly have succeeded long ago, 
but for the feeling that thereby the excellent relations 
existing between the boardroom and the laboratory 
might suffer. Those relations are of a peculiar confiden- 
tial nature, and are worth an effort to preserve. The 
path of the young, ambitious metallurgical chemist, 
anxious to do the best for his profession, therefore 
for himself, lies rather in the direction of the excellent 
facilities open for him at the university lectures and 
demonstrations. Along this road are the _ brightest 
prospects professionally, the best opportunities for the 
unfettered development of initiative, and the surest 
means of securing the recognition of merit. And as to 
“social status ’’—a very wide term—the chemist who 
gains the portals of such associations as the Iron and 
Steel Institute should find all the scope he requires. The 
demand for a union may arise out of the highest and 
purest motives, but there is always the danger of the 
stodgy, ambitionless men establishing themselves as 
the predominant parties. 


A Steel Hardening Case. 


Since my previous letter judgment has been 
delivered in the County-court here in an action of no 
particular importance, but in which a considerable degree 
of interest has been taken amongst the smaller steel firms. 
Both parties are in business in Sheffield, defendants being 
sued in respect of the cost of hardening about a thousand 
high-speed steel cutters. Defendants counterclaimed 
for the cost of annealing the cutters which were allesed 
to be defective. In delivering judgment, the facts 
having been argued the previous day, Judge Denman 
Benson said it was a case in which plaintiffs claimed 
£54 5s. 8d., the agreed price of Jabour for certain hardening 
of steel tools. The usual method of hardening was to 
heat the whole of the tool. Plaintiffs suggested a new 
method whereby only about an eighth of an inch of the 
tool on the eutting edge was heated. Defendants agreed 





to this method subjoct tu a test. The tests were not 
satisfactory, and the tools were all rejected by the Ministry 
of Munitions inspector, the cause of the rejection being 
that they were insufficiently hardened. The tools were 
no good to the defendants, and the work had not been done 
in a reasonable and workmanlike manner. His Honour 
therefore gave judgment for the defendants. On the 
counterclaim he found that some of the tools were usable 
after being rehardened. He therefore found for the 
defendants for £30 and costs. 


The Export Problem. 


Notwithstanding statements one still hears 
made to the contrary, there seems a growing feeling of 
confidence in the adequacy of the steel supplies, though 
it is pretty clear that the time is now not far distant 
when the export restrictions will be drawn tighter. 
This is plain from the recent Order in Council, which 
includes in its prohibition list practically everything 
that can be mentioned in the shape of iron and steel. 
At first glance the list appears to sweep the decks clear 
and at once—a most disconcerting position for Sheffield 
manufacturers with highly important trade connections 
overseas. Just at present, however, the Order is not 
apparently rigidly in operation, though its issue may 
be in the nature of a warning of increased restrictions 
to come. Should this surmise prove correct it may be 
found that a suggestion that has been made over and 
over again, viz., that a definite margin should be allowed 
for the maintenance of overseas business, will be carried 
into effect. In the meantime offers of foreign and 
Colonial business are simply pouring in, though in the 
case of private Russian firms it is not surprising if a 
little uncertainty is entertained in some quarters. 
Judging from well-founded information, licences or 
certificates—the latter for the Cutters’ Company—are 
still being obtained for the export of steel and steel manu- 
factures for practically all the markets of the world now 
open to us; yet this is but a fraction of the business offered, 
and offered with little or no regard to the question of 
price. If anything like a settled policy could be possibly 
reached with reference to the approximate margin of 
general export trade that could be allowed, manufacturers 
could shape their plans accordingly, and do better work 
in every sense. 


Labour Economy. 


One of the most practical addresses on the subject 
of labour economy I have ever heard was that delivered 
here on Tuesday, by the chairman of Cammeil Laird 
and Co. Mr. Hichens dealt with the matter from several 
standpoints, and then came to the one which he considered 
presented the greatest difficulty. Scientific management, 
he said, implied that restriction of output should be 
abandoned, for it pre-supposed that everyone would do 
his best. There was no doubt, he added, that by far the 
greatest menace to the future prosperity of this country 
was the restriction of output, which ate like a cancer into 
the industrial organism. It was easy enough to diagnose 
the general causes of the disease, and to point out that it 
was bound to be chronic, so long as labour had no assured 
and reasonable share in the increased wealth that it 
produced. It was easy enough, too, to agree that labour 
ought to have such an assured and reasonable share, but 
when we descended from the general to the particular, it 
was a matter of very great difficulty to work out the basis 
on which a fair distribution of wealth could be made. 
It was probably no exaggeration to say that if Capital 
and Labour worked together as loyally as the members of 
a football team, our national income could be doubled in 
a few years. It was, surely, far more sensible to combine 
in the creation of new wealth than to dissipate what 
already existed by quarrelling over its possession. Yet, 
there were mountains of distrust and abuse to remove 
before any real progress could be made. Just as in the 
far less controversial and less difficult case of food economy, 
it took a long time and careful organisation to secure 
results, so no big labour economies would be effected 
unless the question was taken up and treated as one of 
national importance. As a first step, therefore, it was 
important to emphasise the enormous scope for improve- 
ment that existed, and to show how great was the stake, 
from the national point of view, for which we were playing. 
If this were realised, he believed that British common sense 
would assert itself, and that some practical working 
scheme would be found whereby the full fruits of 
industry could be reaped and shared by all. 


The Engineers’ Strike. 


‘British common sense!’’ There seems to 
have been precious little of it in the rank and file of some 
of the engineers during the past fortnight. It is difficult 
to restrain ones feelings about the matter of the strikes, 
but here, in Sheffield, it is perfectly plain that a large 
proportion of the men simply ‘* downed tools’ so as not 
to become suspicious among their fellows—not because 
they believed in the wisdom of the course taken. Some 
appeared to have no clear idea of the reason of the strike, 
and others struck simply because they were feeling the 
strain of war work. On the first day of the trouble one 
of the last-named men said to me: ‘I could do very 
nicely with six weeks’ rest and should be pleased if work 
was not resumed for that period.” The district is full of 
soldiers, very many of whom are wounded, and some of 
the opinions expressed by these men regarding the strikers 
have been the reverse of complimentary, whilst publie 
opinion has been scathing in its criticism of such selfish 
conduct. It was worse than a mere lack of patriotism. 
It was an exhibition of an anarchial spirit, refusing to 
recognise the rules and regulations of its own creation. 
And yet these were some of the men who had been recently 
petted and patted on the back by Members of Parliament, 
specially sent into the district by the Government, to tell 
the men how absolutely self-sacrificing and devoted to the 
nation’s interests they were. I remarked at the time that 
the need was for plain, straight-from-the-shoulder facts, 
not platitudes, and perhaps now some of the orators are 
wishing their compliments had not been so fulsome. The 
fact is, that all men engaged on the safe ground of munition 
production at home are doing so well from the wages 
point of view, and are so easily able to take care of their 
own skins, from the point of view of labour conditions 
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and hours, that no sloppy sentimental speeches need be 
wasted upon them. They are all “in” for what they can 
get, and many of them are quite ready to come “ out,” 
in spite of grave national needs, the very first moment 
they think they are missing any of their so-called rights. 
At the moment of writing, however, there seems a prospect 
of the wretched strike ending, so far as Sheffield is 
concerned. A delegate meeting, this morning, was 
followed by a mass meeting, and a ballot later in the day. 


LATER. 


Sheffield engineers’ ballot resulted in majority of 
nearly 3000 against resuming work ; but as about. 12,000 
did not vote, hopes of the breakdown of the strike are 
entertained. No change, however, had taken place by 
Thursday morning, and public feeling against the action 
of the men was rising. There was hope of partial resump- 
tion, but yesterday—Thursday—I learnt at big works 
it had not been realised. 


Iron, Steel, and Coal. 


Makers of Derbyshire iron still profess to be 
expecting a revision upward of the official maximum 
prices, but nothing appears to have been heard of the 
matter yet. On the last occasion of an advance, if I 
remember, Derbyshire iron managed to get left for some 
little time after other makes had been raised in prices, 
and the same thing may be occurring now. Generally 
speaking, foundry and forge qualities are none too plentiful, 
as more furnaces have been put on to basic, which continues 
in very heavy demand. Users of hematite received the 
news that at last fresh furnaces have been lighted on the 
West Coast, with considerable satisfaction, though it is 
not very likely that much effect will be felt yet in this part 
of the country. Steel billets are not easier to buy, for 
however greatly the production is increased, consumers 
ean absorb it at once. All qualities of iron and steel 
scrap are eagerly bought, and there is a keen market for 
turnings. Old steel for melting and rolling is much in 
request. The urgency of steel for the construction of 
merchant tonnage is not only felt by makers of forgings and 
castings, but at the rolling mills some of the bar rolls are 
giving place to plate rolls. Users of bar, sheet or hoop 
iron could do with larger supplies. Taken all round, the 
steam coal market position is, perhaps, not quite so acute. 
Outputs have improved a little since Easter, and, of 
course, neutrals are receiving less than ever. On the other 
hand, inland works are beginning to think about increasing 
reserves, in view of the Whitsun break, but the dislocation 
caused by the strike trouble has temporarily lessened 
immediate consumption. A considerable quantity con- 
tinues to be sent to France and Italy on the terms fixed. 
Slacks are in great request, and in no case is much fuel 
to be bought on the open market. House eoals show no 
material improvement. The nominal quotations of best 
South Yorkshire steam hards are 17s. 9d. to 18s. 3d.; 
best Derbyshire, 16s. 9d. to 17s. 3d.; second quality, 
16s. 6d. to 16s. 9d.; cobbles, 16s. 6d. to 17s.; and nuts, 
l6s. 6d. to 17s. 6d. per ton at pit. 








SCOTLAND. 


(From our own Correspondent.) 


Glasgow Seamen’s Wages. 


In connection with the demand for an increase 
in wages, meetings have been held between the Glasgow 
Transatlantic companies and the British Seafarers’ Union. 
As a result of these deliberations, the companies have 
granted the men an advance of 10s. per month, which 
makes their wages £8 15s. per month. Arrangements are 
also under consideration whereby men who lose their 
effects, as a result of their ship being sunk, may receive 
compensation. 


Pig Iron. 


In the Scotch pig iron trade there is no lack of 
good orders. The production is curtailed, however, and 
the number of transactions is limited in consequence. 
The flow of business is steady, but there is a decided 
searcity in certain grades of material, notably hematite 
and No. 1 foundry. Stocks of No. 3 iron now amount to 
1573 tons. Exports are almost entirely restricted to 
Allied requirements, but prices, nevertheless, are strong 
all round. 


Quotations. 
The prices of Scotch makers’ iron are as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 


No. 3, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 


No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. 1, 
130s.; No. 3, 125s.; Eglinton, at Ardrossan, and Dal- 


mellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


The pressure in the finished steel and iron trades 
is as firm as ever, and works everywhere are employed as 
fully as supplies of material and labour will allow. In the 
steel industry works are being enlarged, plants added to, 
and every other conceivable step taken to increase the 
production, but in spite of all efforts requirements still 
outdistance the production. Steel angles and shapes 
for shipbuilding purposes are taking first place at the 
moment, and it is questionable if any ordinary home or 
export consumer could arrange for deliveries for weeks to 
come, even with a high priority certificate. Exports have 
practically ceased, except in the case of limited quantities 
to France and Italy. Prices are unchanged at £14 2s. 6d. 
for angles, £14 5s. for ship plates, and £15 5s. for boiler 
plates, all per ton, net, f.o.b. at Glasgow. At the sheet 
mills little is left over after the requirements of the Allies 
are satisfied. Steel billets are somewhat scarce, and an 
occasional slowing down is therefore necessary. The price 
is still in the region of £18 per ton, net, f.o.b. at Glasgow. 
Malleable iron makers have a large number of orders to 








fulfil. The latest order prohibiting the export of iron 
capable of being used in shipbuilding is calculated further 
to restrict iron outputs, but it is questionable if much 
difference will be apparent, as for a long time now mills 
have been placed almost altogether on the production of 
steel material. In the meantime, though mills are running 
at very high speed, little impression is being made on 
accumulated arrears. ‘‘Crown’’ quality iron bars are 
still quoted about £15 5s. per ton, net, for export, but much 
larger prices are obtainable for anything approaching 
immediate delivery. In the machinery and engineering 
departments work is being carried on under abnormal 
pressure, and frequently double shifts have to be resorted 


to. The export trade, generally, is very slow. 
Coal. 
No change can be reported with regard to the 
Scoteh coal trade. Prices show no change, officially, 


collieries adhering to their determination to uphold values 
and not to reduce quotations. In the West of Scotland 
district, many of the collieries are experiencing difficulties, 
owing to an accumulation of loaded wagons. This 
has blocked up business and forced the pits to become 
idle. Ell coals are quoted f.o.b. at Glasgow, 19s. to 
21s. 6d.; splint, 18s. to 3ls.; navigation, 30s.; steam, 
18s. to 24s.; treble nuts, 23s. 6d.; doubles, 22s.; singles, 
20s. per ton. Fifeshire collieries are feeling the lack of 
orders, both home and export, and have considerable 
difficulty in disposing of outputs, reduced as they are. 
Best screened navigations are quoted f.o.b. at Methil or 
Burntisland, 30s.; first-class steams, third-class 
steams, 20s. per ton. Conditions in the Lothians district, 
too, are dull, and in spite of local and Admiralty require- 
ments idle time is frequent. Best steams, f.o.b. at-Leith, 
23s. to 23s. 6d.; secondary qualities, 2ls. per ton. The 
aggregate shipments from Scottish ports during the past 
week amounted to 110,425 tons compared with 114,388 
in the preceding week and 213,469 tons in the corresponding 
week of last year. 


25s.: 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Excess Profits. 


Durine the past week or so interest has been 
diverted from the question of Government compensation 
to coalowners, to the position of shipping in view of the 
Budget proposals of the Chancellor of the Exchequer. 
The Council of the Cardiff Chamber of Commerce has 
sent an expression of its views to the Associated Chambers 
of Commerce with regard to the increase in the Excess 
Profits Duty from 60 to 80 per cent., and has, as was 
expected, protested against it, but the local shipowners 
ignored this part of Mr. Bonar Law’s proposal. ‘They 
evidently do not mind very much this advance, and in 
view of the more serious effects of the decision of the 
Chancellor to insert a clause which prevents shipowners 
who make a loss or earn lower profits than their pre-war 
standard, securing an abatement from the excess profits 
already paid, they decided to concentrate their opposition 
upon this one point, and they have passed a resolution, 
which has been sent to the Shipowners’ Parliamentary 
Committee, pointing out that, whilst prepared to con- 
tribute their full share of the cost of the war, they protest 
against being subjected to a tax which is imposed on 
no other taxpayer, and urge that every effort should be 
made to bring before the Chancellor the serious injustice 
meted out to the shipping industry by his proposal. 


Improving Commercial Education. 


The question of commercial education and its 
advancement has been receiving considerable attention 
here during the past few months. A meeting was held 
at the Cardiff Coal and Shipping Exchange this week of 
what is styled the Business Committee on Scientific 
Research and Technology, when an important scheme 
was approved, which provides for the formation of a board 
of technology, composed of representatives of the educa- 
tional authorities and of business men, and also for a 
faculty of technology, consisting of the principals, heads 
of departments, &c., of the colleges, and unaffiliated 
institutions. The co-ordinated scheme is to be forwarded 
to the governing bodies of the University College of South 
Wales and Monmouthshire, the Swansea Technical 
College, the South Wales and Monmouthshire School of 
Mines, the Cardiff Technical College, and the New- 
port Technical College, and to the Education Com- 
mittees of Glamorgan, Monmouth, and Carmarthen 
for their approval and observation. It will also be 
forwarded to the Royal Commission on University Educa- 
tion in Wales. A small sub-committee was appointed, 
consisting of representatives of the different industries, 
to draw up a report to the Business Committee as to the 
best means of financing the scheme, and a resolution was 
passed that it was desirable that a faculty of commerce 
should be established within the University of Wales, a 
recommendation to this effect to be communicated to 
the Royal Commission. 


Pitwood Supply. 


Since the Board of Trade gave notice that the 
general licence permitting the importation of pit props 
and pitwood would be revoked as from the 15th inst., 
the agents who act on behalf of the Admiralty collieries 
have had their applications for licences refused by the 
Imports Restriction Committee. This has naturally 
created considerable uneasiness, as it was expected that 
in their case an open licence would be given them, seeing 
the vital necessity that exists for keeping Admiralty 
pits fully supplied with pitwood. Representations have 
been made on the matter, and it is expected that this will 
very shortly be put right. South Wales coalowners fully 
realise the urgency of securing as far as possible that their 
requirements shall be met from native resources in order 
to save the importation of wood and release tonnage, 
but it is impossible to do without supplies from France 
at the present time, or, indeed, for some time yet. 


Wages Questions. 


Employers and men engaged in the South 
Wales Siemens steel industry have had a joint meeting 
at the offices of the Tin-plate Association at Swansea for 
the purpose of discussing a claim made by the men for 
an all-round additional war bonus of 25 per cent. The 
matter has been referred to the Committee on Production, 
Mr. E. F. Lankarter, K.C., recently sat as arbitrator at 
the Swansea Harbour Trust offices, to inquire into an 
application by the employees of the Trust paid on weekly 
rates, for an increased war bonus of 5s. and 7s. 6d. per 
week, which it was claimed they were entitled to under 
the award of the Committee on Production, dated March 
Ist last. War bonuses to the extent of 10s. have already 
been paid. The arbitrator's award will be made later. 


Current Business, 


Operations on the coal market have been at a 
very low ebb during the past week. The weakness is 
mainly for prompt loading, salesmen declining to cut 
their prices for loading ahead. Second Admiralties are 
about steady at 27s. to 27s. 6d., and best drys at 26s. to 
27s. 6d., but ordinary drys are extremely quiet in demand 
at 238. to 2h Monmouthshires have displayed most 
irregularity, owing to the difticulties of collieries in main- 
taining regular work, and prices are governed by individual 
position entirely. Best Black Veins are about 27s. to 
27s. 6d., but although Western Valleys are quoted at 
26s. to 27s., buyers able to take immediate shipment can 
obtain more favourable terms. Best Eastern Valleys 
are also about 26s. 6d. to 27s. 6d., and some sellers of 





ordinary descriptions ask the same prices, but there is 
no business passing. In the bituminous section No. 3 


Rhondda large have come down to 26s. to 27s., and No. 2 
Rhondda large 23s. to 24s. Small coals have relatively 
suffered most. Whereas business was done a week ago 
at 21s. 6d. for best bunkers, values now are not more 
than 17s. to 17s. 6d. The outlet for all smalls is very 
restricted. Patent fuel and pitwood are unchanged. 


LATER. 
The coal market continues to show a downward 
tendency. Tonnage is out of position and scarce, the 


result being that collieries, although well off as regards 
bookings, have their arrangements dislocated. Supplies 
of prompt coals are fairly substantial. Very few buyers 
are able to take coals for immediate shipment, but those 
who can ship at once can name their own prices. Quota- 
tions have not nominally undergone much change, but a 
number of salesmen will make substantial concessions to 
secure prompt clearance. Smalls are weaker relatively 
than large, and best bunkers are not worth more than 
17s. to 17s. 6d., with eargo sorts from 9s. to 13s. Coke 
values are weak, but patent fuel and pitwood are steady 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal 
best seconds, nominal; seconds, 27s. to 27s. 6d.; ordi- 
naries, 26s. to 27s.; best drys, 26s. to 27s. 6d.; ordinary 
drys, 23s. to 25s.; best bunker smalls, 17s. to 17s. 6d.; 
best ordinaries, 16s. to 17s.; cargo smalls, 12s. to 13s.; 
inferiors, 9s. to 1ls.; best Monmouthshire Black Vein 
large, 27s. to 27s. 6d.; ordinary Western Valleys, 26s. to 
27s.; best Eastern Valleys, 26s. 6d. to 27s. 6d.; seconds 
Eastern Valleys, 23s. to 26s. Bituminous coal: Best 
households, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. 
to 25s. 6d.; No. 3 Rhondda large, 26s. to 27s.; smalls, 
18s. to 18s. 6d.; No. 2 Rhondda large, 23s. to 24s.; through, 
i8s. to 19s.; smalls, 129. to 13s.; patent fuel, 27s. 6d. to 
30s. Coke: Special foundry, 55s. to 57s. 6d.; good 
foundry, 52s. 6d. to 55s.; furnace, 45s. to 47s. 6d. Pit- 


wood, ex ship, 75s. 





Newport. 


The market in Monmouthshires has been dis- 
tinctly quieter, and values vary considerably. Some 
collieries have lost time, owing to the accumulation of 
stocks, particularly smalls, which have been offered freely 
at lower figures. Coke prices are also easier. Approxi- 
mate values :—Steam coal: Best Newport Black Vein 
large, 27s. to 27s. 6d.; Western Valleys, 26s. to 27s.; 
best Eastern Valleys, 26s. 6d. to 27s. 6d.; other sorts, 23s. 
to 25s.: best smalls, 16s. to 17s.; seconds, 12s. to 15s. 
Bituminous coals: Best house, 25s. 6d. to 26s. 6d.; 
seconds, 24s. 6d. to 25s. 6d.; patent fuel, 27s. 6d. to 30s. 


Pitwood, ex ship, 75s. 





Swansea. 

Very little activity has again been witnessed 
in the anthracite trade, and values of large descriptions 
have ruled easy, though a fairly steady inquiry for 
machine-made qualities keeps them at their former level. 
Approximate prices :—Anthracite: Best malting large, 
24s. 6d. to 25s. 6d.; second malting large, 22s. 6d. to 
23s. 6d.: Big Vein large, 19s. 6d. to 21s.; Red Vein large, 
18s. 6d. to 19s. 6d.; machine-made cobbles, 34s. to 36s.; 
Paris nuts, 33s. to 35s.; French nuts, 33s. 6d. to 35s. 6d.; 
stove nuts, 33s. to 35s.; beans, 27s. to 29s.; machine- 
made large peas, 20s. to 22s.; rubbly culm, 10s. to I1s.; 
duff, 5s. 3d. to 5s. 9d. Steam coal: Best large, 25s. 6d. 
to 27s. 6d.; seconds, 23s. to 25s.; bunkers, 18s. to 21s.; 
smalls, 10s. to 13s. 6d. 





Bituminous coal : No. 3 Rhondda 
large, 25s. 6d. to 27s. 6d.; through and through, 20s, to 
21s.; smalls, 18s. to 19s. 6d.; patent fuel, 28s. to 30s. 


Tin-plates. 

The tin-plate market shows increased firmness, 
and is influenced in this direction by advancing costs, both 
in respect of material and higher wages. Mills are also 
losing time in some cases, consequent upon insufficient 
supplies of steel bars. Prices in respect of Class A orders 
are firm at 31s. to 32s. per box of LC., 14 x 20 x 112 
sheets. Quotations: Block tin, £252 15s. per ton cash, 
£252 10s. per ton three months; copper, £130 per ton 
cash, £129 10s. per ton three months. Lead: Spanish, 
£30 10s. per ton. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue INSTITUTION OF MECHANIOAL ENoInerrs.—Institution of 
Civil Engineers, Great George-street, Westminster. Paper, 
** The Construction of Turbine Pumps,” by Mr. A. E. L. Chorlton. 
6 p.m. 

Royat InstiruTion oF Great Brrrarm,.—Albemarle-street, 
Piccadilly, W. Paper. ‘‘The Complexity of the Chemical 
Elements.”” 5.30 p.m. 


SATURDAY, MAY 19ru. 


Royat ITNstiruTion or Great Brirain.—Albemarle-street, 
Piccadilly, W. Paper, ‘‘ The Electrical Properties of Gases,’ 





by Professor Sir J. J. Thomson. Lecture III. 3 p.m. 
WEDNESDAY, MAY 23rp. 
Institution or Raiiway Sicnat Encineers.—Midland 
Hotel, St. Pancras. Paper, ‘‘ Automatic Signalling,” by 


Mr. C. H. Ellison, will be further discussed, 2.30, 
THURSDAY, MAY 24TH. 
AERONAUTICAL INSTITUTE OF Great Briratn.—The Central 
Hall, Westminster, S.W. 1. Paper, ‘“‘ The Testing of Materials 
for Aeronautical Construction,’ by Mr. Edgar A. Alleut. 8 p.m. 


FRIDAY, MAY 


Paysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Papers, 
(1) ‘ An Investigation of Radium Luminous Compound,” by 
«. C. Paterson, J. W. T. Walsh and W. F. Higgins; (2) ‘* The 
Resistance to the Motion of a Lamina, Cylinder or Sphere in a 
Rarefied Gas,” by F. J. W. Whipple: (3) ‘* The Effect of 
Stretching on the Thermal and Electrical Conductivities of 
Wires,” by C. H. Lees, D.Se., F.R.S. 


SATURDAY, MAY 
Tue INstirutTion OF LOCOMOTIVE ENGINEERS.- 
Westminster. Continuation of discussion on paper 
“The Locomotive Designer and Design.” 2.30 p.m. 
Roya InstiruTion or Great Briratn.—Albemarle-street, 
Pieradilly, W. ‘The Electrical Properties of Gases.” y 
Professor Sir J. J. Thomson. Lecture 1V. 3 p.m. 


257TH. 


26TH. 
Caxton Hall, 
entitled 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
ORDERS 


For the Week by the Lieut.-Colonel, C. S. 
manding. 


Clay, V.D., Com- 


Officer for the Week. Platoon Commander Hughes Hallett. 

Neat for Duty.—-Platoon Commander C. Campbell. 

Monday, May 2\st.—Technical for No. 3 Company (Right 
Half Company), at Regency-street. Drill No. 3 Company (Left 
Half Company). Signalling Class. 

Tuesday, May 22nd.—Lecture, 6.30, Company Commander 
Castell, “* Knots and Lashings and Trestle Bridging.” Physical 
Drill and Bayonet Fighting, 7.30 to 8.30. 

Wednesday, May 23rd.—Drill, No. 1 Company (Left Half 
Company), 6.15. 

Thursday, May 24th.—Drill, No. 2 Company (Left Half Com- 
pany). Ambulance Class by M.O., 6.30. Signalling Class. 

Friday, May 25th.—Technical for No, 2 Company (Left Half 
Company) at Regency-street. Drill No. 3 Company (Right Half 
Company). Recruits’ Drill at 6.30 to 7.30. 

Saturday and Sunday, May 26th and 27th.-See Special Orders. 

Armlets.—Members are warned that armlets must be worn at 
all plain clothes parades. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.— Unless otherwise indicated, all drills will take place at 
Headquarters. 

By order, 
Mactr0op YEARSLEY, 


May 19th, 1917. Company Commander and Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue firm of Léon Plaut, engineers, importers and manufac- 
turers, of Moscow, has opened offices at 40, Granville House. 
Arundel-street, Strand, W.C. 2, and it requests that in future all 
communications should be addressed to it at that address. The 
telephone number is City 3036. 








THE ILLUMINATING ENGINEERING Soctety.—The seventh 
annual report of the Illuminating Engineering Society was 
presented at the annual meeting on the 15th inst. The society, 
which deals with the scientific and the industrial aspects of a 
wide subject, unites, on common ground, electrical engineers, 
gas engineers, manufacturers of lamps and shades, physicists, 
ophthalmic specialists, architects and surveyors. This branch of 
engineering has been recognised by the appointment under the 
Department of Scientific and Industrial Research of a Joint 
Committee on Illuminating Engineering. The successful union 
of these various interests is largely due to the efforts, during the 
last ten years, of the hon. secretary, Mr. Leon Gaster. Mr. 
Gaster is a British subject of Roumanian origin, and is thus 
doubly associated with the cause of the Allies. All the male 
members of his family in Roumania and in England who are 
of military age are fighting in this cause, and one of his nephews 
was recently killed in Roumania. 


AMERICAN AND BritisH AvTOMOBILE ENGINEERS.—The 
following cablegram has been received by the Institution of 
Automobile Engineers: ‘* The Society of Automotive Engineers, 
formerly Society of Automobile Engineers, extends its con- 
gratulations to the Institution of Automobile Engineers, on its 
able service in assisting its Government in motor transportation 
and kindred activities. We consider the farm tractor one of the 
most potential elements in solving the food problem. Our 
membership includes tractor engineers of all leading manu- 
facturers, much tractor experience and information is at our 
command, and in extending our brotherly sympathy and 
co-operation in the common struggle for democracy, we formally 
place all our data at your disposal and would be honoured to 
collaborate in any way you desire. Standardisation in farm 
tractor manufacture as well as in airplane and motor boat 
manufacture is being pushed vigorously and other activities are 
being forwarded aggressively. Command our assistance as you 
desire in the food increase work.—Society of Automotive 
Engineers.” This message was immediately laid before the 
Government Department concerned, and it was most cordially 
received. ‘The reply of the Institution of Automobile Engineers, 
while heartily reciprocating the brotherly feelings expressed in 
the cable, embodied a statement of the best method in which 
the magnificent services offered by the American Society could 
be turned to the best account. Thus do friendships contracted 
without any very definite object in view during peace times, 
bear fruit an hundredfold in times of crisis. 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chaneery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


105,275 (6704 of 1916). May 10th, 1916.—SupeRHEATER 
ELEMENTs, G. D. Peters and Co., Limited, Moorgate Works, 
Moorfields, London, E.C., and another. 

This invention covers a method of manufacturing return bends 
and connectors for the pipes of steam superheater elements. 
It consists in performing forging, stamping or pressing operations 
on a solid bar or piece of metal heated to the required tempera- 
ture. , Dies are used by which a hollow forging, closed at one 


N° 105, 275. 





end, is produced, and by means of further dies the central 
portion of the opposite walls of the hollow forging are pressed 
together at the open end, so as to form a central division piece, 
on either side of which a tubular opening or orifice is formed. 
‘The process is shown complete in the diagrams Figs.1-7, the 
evolution of the forging being shown in Figs. 2, 3, 6 and 7.— 
December 7th, 1916. 


TURBINE MACHINERY. 


100,369 (6114 of 1916). April 28th, 1916.—Sream TuRBINEs, 
Maschinenfabrik Oerlikon, Oerlikon, Switzerland. 

In steam turbines the maximum output with a single exhaust 
and given speed is limited by the practicable limits of length of 
the vanes of the last wheel. A larger output can only be got 
in two ways: (1) By reducing the speed of the turbine. Thus 
the diameter of the wheel and length of the vanes can be increased 
so that more steam can flow through the machine, yielding a 
higher output. (2) By subdividing and arranging in parallel 
the last turbine wheels in cases where the length of the vanes 
would already surpass the limit for a single wheel admissible in 
practice. The latter is the arrangement adopted by the inven- 
tors. Fig. 1 (I. and II.) represents a turbine plant. The first 
unit consists of the high-pressure turbine A and a generator B. 
The second unit comprises the double low-pressure turbine C, D 



































however, be 


generator E. Further advantages 
attained by providing a medium pressure member, as shown in 


and may, 
Fig. 2. The steam passes from the high-pressure turbine F (1.) 
to the medium-pressure member G of the second turbine (II.), 
and when the maximum admissible vane length is attained the 
steam is subdivided into two equal portions and passed through 
the two low-pressure members H and J. The arrangement 
according to Fig. 2 enables fewer wheels to be used. A fur- 
ther modification of the invention is represented in Fig. 3. The 
high-pressure member K is combined with a low-pressure member 
L, on the same shaft, to form a first turbine. The steam passes 
from the high-pressure member K in Fig. 3 to the medium- 
pressure member M, Fig. 3; from here the motive fluid is sub- 
divided into three equal portions, two of which are le to the 





low-pressure casings N and O, Fig. 3, and the remaining por- 
tion to the low-pressure casing L, Fig. 3.—April 12th, 1917. 


INTERNAL COMBUSTION ENGINES. 


105,250 (4708 of 1916). March 30th, 1916.—Sume Vatve 
Enaine, Reginald Haddan, 31 and 32, Bedford-street, Strand, 
London, W.C. (a communication from the Osborn Foreign 
Patents Company, Times-building, New York, U.S.A.). 

This invention is for a four-stroke cycle engine of the type in 
which a slide valve A co-operates with the main piston B in 
opening and closing the admission and exhaust ports C D and 
wherein a vacuum is formed in the cylinder during the suction 
stroke by which a charge is admitted through a port controlled by 
the slide valve. It consists in the use in combination of the 
known features of uncovering the admission port C to the 
cylinder by the main piston B at about the middle of the suction 


N° 105, 250. 
























stroke, the closing of the passage being effected by the slide 
valve at the end of the stroke, and mounting the slide valve in 
such a manner that its end is always subject to the pressure in 
the cylinder. In this way the valve may also serve as an 
auxiliary power piston, the valve end controlling the exhaust 
port D and moving entirely beyond the port so that it is not 
appreciably subjected to the hot exhaust gases. The crank 
shaft E of the piston valve is rotated at one half the speed of the 
main crank shaft F by gear wheels G.—March 30th, 1917. 


105,309 (15,772 of 1916). November 4th, 1916.—CarBuReT- 
rTERs, Jules Fagard, 147, Corporation-street, Birmingham. 

Tn one form of the carburetter shown in Figs. 1-3 the well A 
is supplied with fuel through a tube B communicating at ite 
lower end with the passage C leading from the float chamber D 
to the main jet E and its upper end extending into the lower end 
of a wider tube F carried by the top of the chamber A and open 
to the atmosphere. During slow-running this tube F places the 
well in communication with the atmosphere. From the bottom 
of the well a passage H leads to the auxiliary jet J surrounding 
the main jet E. is the pilot jet supplied with fuel through a 
depending tube N—Fig. 2—situated in a chamber P com- 
munieating at its lower end with the well A. The operation of 
the carburetter is as follows :—When the engine is at rest the 


N°105.309 
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well A fills with fuel to the level of that in the float chamber. 
At starting the pilot jet. tube N draws upon the fuel above its 
lower end and continues to deliver the fuel which is supplied by 
the tube B, the maximum amount thus delivered depending 
upon the height and the bore of the tube B. In the event of 
the throttle valve T being widely opened the suction on the 
jet J draws the fuel from the well A in order to assist the pick-up 
of the engine, and at the same time draws air through the tube F. 
This air in passing through the tube acts upon the fuel issuing 
from the tube B with sufficient pressure to arrest the flow, 
thereby cutting off the supply of fuel to the jet J and pilot jet M. 
By this time, however, the main jet E will have come into 
operation.—A pril 12th, 1917. 


105,268 (5457 of 1916). April 13th, 1916.—Steeve Vatvr 
Enerne, Bertil Forsen, Stevenson Hotel, Detroit, Wayne, 
Michigan, U.S.A. 

This is an internal combustion engine with a single sleeve 
valve sliding between the piston and the cylinder, and driven 
through the medium of a rotary valve co-operating with the 
sleeve valve to control the port or ports of the cylinder. The 
arrangement is shown in Figs. 1 and 2, in which A is the sleeve. 
At one side of the cylinder is arranged a valve case E containing 
a rotary valve F. The ports G of this valve are adapted to 
register alternately with inlet and exhaust ports W and H and to 
connect them with a port I which is controlled by the sleeve A. 
The valve F is driven by any suitable mechanism such as spiral 
gears S, and vertical shaft which communicate the movement of 
the crank shaft to the valve. The sleeve is driven through the 
medium of the rotary valve, and to this end the valve is formed 
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with excentric grooves L therein forming excentric bearing pins 
M which are engaged by a bifurcated rod N, the lower end of 
which extends into the crank case and is pivotally connected 

















Fig. 2 


at O to the sleeve A. These excentric bearings are preferably 
arranged upon opposite sides of the ported portion of the valve 
as shown.—A pril 12th, 1917. 


GAS PRODUCERS. 


102,974 (18.553 of 1916). December 28th, 1916.—ELEcTROLYTIC 
PRopucTION oF OxYGEN AND HypROGEN, George Francois 
Jaubert, 155, Boulevard Malesherbes, Paris. 

In order to carry the process into operation, bells B C are used, 
similar to those of the bell voltameter, separated by a small 
space, so as to decrease the resistance, and so constituted that 
the volume of each bell for collecting the gases set free during 
electrolysis is proportional to the quantity of gas eet free on 
the corresponding electrode, whilst the surface of the electrodes 
DE projecting beyond the lower level of the bells is inversely 
proportional to the quantity of gas evolved. Since in the 
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electrolysis of water two volumes of hydrogen are obtained at 
the cathode, and one volume of oxygen at the anode, a cathode 
having a small active surface covered by a bell of large dimen- 
sions, and an anode having a large active surface covered by a 
bell of small dimensions, are utilised. The electrolyte may be 
acid or alkaline. A solution of caustic soda or caustic potash, 
or of carbonate of soda or carbonate of potash, of 10 or 20 per 
eent. concentration, is preferably utilised. An electrolytic 
apparatus constructed in the manner indicated, as soon as it 
is connected to a source of continuous current, is said te give an 
abundant liberation of hydrogen and oxygen, with a voltage 
of about 24.—April 12th, 1917. 


TRANSMISSION OF POWER. 


105,257 (4827 of 1916). April Ist, 1916.—ELEcTRO-MAGNETIC 
Swircn, Alfred Perey Turnbull, ‘* Stock,” Wandella- 
avenue, Roseville, New South Wales. 

This is a patent for an electro-magnetically operated switch, 
comprising @ vertically disposed insulating tube A—Figs. 1 and 

2—partly filled with mercury B, and surrounded by a coil C, 
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and having metallic caps D E at each end to form the main 
terminals. The tube A contains a soft iron tube F, which 
floats on or in the mercury, and a sleeve of soap stone G fits 
loosely in the tube F, and floats in the mercury. H is an adjust- 
able iron contact rod. In operation, when a current of sufficient 
value is passed through the winding of the solenoid, the iron 
core F will be sucked down within the glass tube, the mercury 
will be displaced. and rise within the glass tube until it pushes 





up the soapstone sleeve G, and makes contact with the iron 


' 
contact H attached to the top cap D. The main circuit will 


thus be completed between the two caps, as shown in Fig. 2. 
Conversely, when the current through the solenoid diminishes, 
the decreased pull on the iron core F will result in the core 
floating upwards, and thus lower the level of the mercury. 
The soapstone sleeve G will then fall over the point of the 
contact rod H, and extinguish the are, if any.—April 2nd, 1917. 


105,301 (11,109 of 1916). August 7th, 1916.—FRIcTION 
CiutcHEs, Edward George Bendl, Linden-avenue, City 
of Bogota, New Jersey, U.S.A. 

This is a friction drive, in which the parts of the rotative 
mechanism may be operated at a high speed and without shock 
at starting and stopping. In the drawings the clutch is shown 
operating a fan, A being the shaft on which the latter is mounted. 
A dise B is formed with the hub C, and on it is a circular extension 
D, the ring having longitudinal projections E on its outer 
surface. An inner hub G, a continuation of the hub C, extends 
even with the inner edge of the ring D, and has formed in it a 
number of radial openings corresponding in number to the 
projections E. Blocks F, of considerable weight, are loosely 
contained between the ring and hub, and have formed through 
them openings counterbored at their outer _endsto receive 
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springs G encircling the stems H, the inner ends of which engage 
in openings formed in the inner hub G. These stems are secured 
in the blocks F, so as to move radially with them, the springs 
pressing the blocks towards the centre. Jointed to the outer 
ends of the stems H are segmental heads J, the ends of which 
are guided as they move by finished surfaces K of the projec- 
tions E, and are adapted to engage frictionally with the inner 
finished surface of the ring L, which constitutes the mechanism 

—- and is formed with a flanged dise M, opposite to the 

dise B, and provided with a hub suited to revolve on the shaft 

A. In operation, the dise B being rotated causes the segmental 

weights and friction heads to revolve within the casing L, and, 

as the weights attain a high speed, to be forced outwardly by 
centrifugal force, pressing the heads against the interior of the 
easing L, and cause it to rotate through frictional engagement. 

—April 12th, 1917. 

105,314 (17,206 of 1916). November 30th, 1916.—Crrcurr 
INTERRUPTERS, British Westinghouse Electric and Manu- 
facturing Company, Limited, Norfolk-street, Strand, 
London, W.C. 2. 

In the diagram A is an alternating-current generator supplying 
current to a circuit B. C is the interrupter, with a trip coil D, 
which works under predetermined conditions. A mono-cyclic 
square, with two inductive resistances E and F and con- 
densers G and H, is connected as shown. ‘The reactance of the 
resistances and that of the condensers are equal. Hence, if 
the constant-potential circuit is connected between points J 
and K, constant current may be obtained in a circuit connected 
across the points L and M. Two conductors N and O are 
connected to the points L and M, and they are also connected 
to two points P and Q of a second mono-cyclic square R. A 
cireuit R? is connected across the points S and T of the square 
R for the purpose of supplying a load V with constant-potential 
energy. A spark gap V is connected in a circuit W that com- 
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prises the tripping coil and a winding X of a short-circuiting 
relay Y. The generator supplies energy to the circuit B, which 
is converted by the square Z to the constant-current energy 
that traverses the conductors N and O. The energy is again 
converted by the square R to supply the load U with constant- 
potential energy. Thus, when the current that traverses the 
circuit R! increases, the current that traverses the circuit B 
and the potential across the conductors N and O likewise 
increases. Hence, if the potential across the conductors N and 
O increases to such value that the arc jumps the spark-gap V, 
the potential across the conductors N and O and the current 
that traverses the circuit B will be reduced substantially to 
zero. When current traverses the circuit W, the short-circuiting 
relay Y will be actuated to short-circuit the spark-gap V, and 
sufficient current will traverse the trip coil D to trip the circuit 
interrupter C. Thus the circuit erp ie will be tripped after 
the current that traverses the circuit B has been reduced sub- 
stantially to zero.—April 12th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


105,258 (4831 of 1916). April Ist, 1916.—Founpry Lap.ezs, 
William Beard Lake, Mount-place, Braintree, and others. 

This is a ladle for casting basic steel or other metals of which 
the slag is of a fluid nature. The lip or spout is formed with an 
angular passage through which the molten metal flows from 
directly beneath the slag, the arrangement being such that as 
the ladle is tilted to effect the pouring the slag will be retained. 
The arrangement is shown in Figs. 1, 2, and 3. A is the ladle 


| nd B the lip or spout, provided with a passage or channel C, 


through which the metal issues during the act of pouring. 
The channel is of angular form, the upper part being inclined 
inwardly towards the interior of the ladle, whilst the lower 
portion is approximately at right angles to the upper portion, 
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and opens into the ladle at a point below the level of the metal. 
The passage C is formed in a renewable block of refractory 
material D shaped to fit the projecting part of the ladle con- 
stituting the lip or spout, whilst the inner surface or wall E par- 
tially overlies the interior, and affords a baffle or weir which will 
ensure the slag being retained within the ladle.—A pril 2nd, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of three of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 22,000/11.—Reflectors. Constant angular relationship 
is maintained between two mirrors by mounting them on a 
three-limbed support made of a nickel-steel alloy with a zero 
coefficient of expansion. The edges of the support determine 
the angle, and the reflectors are movably pressed against three 
points on the holder by springs. Projections on the support 
pass through holes in the reflectors. Optische Anstalt C. P. 
Goerz Akt.-Ges., Berlin. Dated October 15th, 1910. 


No 22,116/11.—Internal combustion engines; cylinders, 
construction of. Cylinder units are built up by welding the 
various accessory parts autogenously to the turned cylinder, 


turned valve-boxes, and to each other. Lugs or spigots are 
left on the sheet metal where necessary to facilitate attachment. 
The cooling jacket is divided into an upper and a lower part by 
plates, connection being made between the two parts by holes 
cut in the plates. Jaenisch, E., Berlin. 

No. 22,118/11.—Ordnance mountings ; field carriages. 
Relates to trail and limber couplings, in which a coupling 
member is pivoted to a spring-controlled draw-bar, and consists 
in providing controlling springs, which offer a greater resistance 
to mutual rocking of the draw-bar and the pivoted coupling mem- 
ber than to motion of the draw-bar in the direction of tractian 
Krupp Akt.-Ges., F., Germany. Dated December 27th, 1910. 

No. 22,180/11.—Rolling metal tubes. In apparatus for 
returning a tube to the front of the rolls, after it has been rolled 
on to the mandril, a series of rollers are employed which, during 
the working operation, rotate in the same direction as the rolls, 
but rotate in the opposite direction to bring back the work. A 
second series of rollers may also be employed. Stuting, H., 
Germany. Dated June 20th, 1911. 

No. 22,321/11.—Ammunition ; projectile fuses. Relates to 
combined time and percussion fuses, for combined shrapnel and 
high-explosive shells, provided with a change-over ring which 
enables the fuses to be connected either to the shrapnel or the 
common shell part. Rheinische Metallwaaren-und Maschinen- 
fabrik, Germany. Dated April 4th, 1911. 

No. 22,605/11.—Ordnance field carriages. Recoil apparatus. 
Relates to heel plates forthe trails of wheeled gun-carriages, for 
preventing the spade from penetrating too deeply into soft 
ground, and consists in attaching to the plate side portions, 
which are made detachable or capable of being moved so as not 
to project laterally beyond the pressure plate. Krupp Akt.-Ges., 
F., Germany. Dated August 16th, 1911. 

No. 22,773/11.—Applying gold leaf, &c., to cigarette paper. 
In apparatus for applying to cigarette paper a mouthpiece 
material, such as gold leaf, carried by a backing strip, the knife 
which severs the gold leaf by a draw cut, is depressed by its own 
weight or by a spring to prevent the backing strip from being 
cut, and the cut material is gummed to the continuously-moving 
web of cigarette paper. Muller, J. C., Germany. 

No. 22,786/11.—Furnaces ; tunnel furnaces; charging and 
discharging. Relates to a furnace for annealing bundles of 
wire, iron sheets, screw sockets, &c., comprising preliminary 
heating, maximum heating and cooling chambers, the gases 
; flues around the heating chamber being afterwards used 
for the preliminary heating chamber. Kugel, C., Germany. 


No. 22,874/11.—Ordnance ;_ field carriages. Consists in 
forming gun slides, trough-shaped along their length, to fit the 
barrel. The barrel rests on the trough-shaped slide at its ends 
only, a small amount of clearance being left at all intermediate 
points. ‘The slide carries ribs engaging respectively a claw and 
groove on the gun barrel, the connection being rendered rigid 
by a wedge. Krupp Akt.-Ges., F., Germany. Dated February 





3rd, 1911. 
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PATENTS AND. DESIGNS ACT, 1907. 


otice is Hereby Given That 


m RHODESIAN payee RIGES, LIMITED, of 1, 
‘ loans tae Strand, in the Coun —) ©. of London, and the 
ONDON WESTMINSTER INDUSTRIAL’ SYNDI- 
t ‘ATE, LIMITED, of 8 Visterioeteect, in the orn of West- 
isinster, SEEK LEAVE to AMEND the SPECIFICATION 
of LETTERS PATENT No. 7268 of 1915, granted to Rhodesian 
“nterprises, Limited, and Horace Lawrence Sharpe, for “ Im- 
I provements in and relating to means for the application and 
transmission of motor power to bicycles and other light road 
vehicles, small lathes, drilling, sewing and other light 
machines 
Particnlase: whe ihe proposed amendment were set forth in the 


Tmt. illic Journal (Patents), issued on the 23rd 
May, 191 

Any person or eons may give notice of Opposition to the 
Amendment ng Patents Form No. 18 at the Patent 


“Office, 25, Southampton buildings, London, W.C., within one 
‘ vlendar month — the date of the a Joarnsl. 
. TEMPLE FRA 
Com ireiibe-Goneral 
COLYER -and COLY 
1, Clement’s- -inn, Strand, W.0. 2 
Solicitors for the 
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IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 
he 


Public Trustee Invites 


aapene for the PURCHASE of the whole or any 
vart of 119,660 shares of £6 each, fully paid, in SIEMENS 
RO’ OTHERS and COMPANY, Limited, vested in him as 
pen =H an Order made ’by the of Trade in 
ursuance Section 4 of the ing with the Enemy 
Amendment Act, 1916, and dated 9th August, 1916. 
The issued capital of the company consists of 120,000 shares 
of A each fully paid. 
urchasers, who must be British born ‘atonal yd be 
requbes to make a sworn declaration as to nation 
freedom from foreign control, on a form to be obtain 
the offices of ae Public 





The pure! will also be uired to satisfy the Public 
Trustee as to thelr. financial and echnical: per oh to fet on 
the business of t or 


as: 

cthorwie tothe aatsacton ofthe Governing - ae ae 
senate © mn com 's operations and affairs n 
cepa A : rn ene jon with the company’s 

essrs. 


lic "Trustee, Kingsway, W.C. 
All applicants will be required to satisfy the Publit Trustee 
nines —ie before 


sending should po mer to the Pu Be et he: poverty 4 


sushontte to do se. 
Tenders Lora 4 = —. nated. se 


NOP APRIL don, AS PREVIOUSLY ADVERTISED) at 

o'clock noon, and marked on the envelope “ 

sithe “Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 


Forms of Teter = be obtained from the Public Trustee. 





this 8th day o! 
y of Oa STEWART, 
Public Trustee 
780 Custodian for England and Wales. 
"ihe Manchester Steam Users’ 
ASSOCIATION. 


The ANNUAL GENERAL MERTING of the Members was 
held in the -room of the Association, at their offices, 9, 
ong be Manchester. on Tuesday, ay, Harold 

(Manchester), President, | in the Chair, when the 
taiowing resolutions were adop 

Moved © by the Chairman, samiieh by Edward Hopkinson, 

= Sa and resolved : 
2 That tto the 


ge Technical College, 


NEWCASTLE-UPON-TYN 
Principal .. L. ECLAIR-HEATH, Wh, "Be., A.M.I.M.E. 


APPOINTMENT OF LECTURER IN 


ENGINEERING. . 

The Council of the College invite aes for the above 
appointment from gentlemen ineligible for or exempted 
from military service and having college training and .good 
experience in works, drawing-offices, and engineering labora- 
tories. Preference will be given to candidates having experi- 





ence in modern marine raf tho Wat, & practice. The- appoint- 
ment is for the duration 0! Fone war, and the salary is to 
£300 per annw and experien: 


m, 
Applications Taust be paws on forms to be obtained f from 
the undersigned, from whom further particulars ma; 
obtained, on receipt of a stam addressed foolsca eared 
Applications must be sent in not later than 2nd June, 1917. 
PERCIVAL §S 


Director of Education. 
431 1 
aes! 


Education Offices, 
ewcastle-upon-Tyne. 
_ 
he 


Danish State 





Railways 


invite TENDERS for the SUPPLY of RAILS, TONGUE 

RAILS, and GUIDE RAILS. 
.bperitications and drawings can be obtained on payment of 
E, Copen- 


on application, to * Banekontoret,” Gil. Kongevej 
on B, where Tenders will be received not later than ae 
on the Ist of June, 1917. 22 


anted, Able Engineer, with |« 


ened of works management and design, for 
Responsible Position, with general supervision of two works 
at present on War work ; after the War engaged on variety of 
a light engineering’ work.—Address, 486, ** The ee" 
ice. 


=1\ anted, for Controlled Estab- 


LISH MENT in Glasgow, experienced MAN well versed 
boy Dagar rey on swall engine work and able to design Jigs for 

salary to suitable party. No person at present 
— Nastareenent work will be engaged.—Apply to nearest 
patos ar ——-" “The feogineer™ —_ 
number 53: 


Wanes to Tra-el, “Expert Mani: 


NEER’S TOOL HARDEN eh —anieeiniend toolmaker 
Ne pe ig red of demonstrating heat treatment of s — 
alloy steels, lary £5 weekly and phan mmm No one 
on Government work can 
Advertising Offices, Fleet-street, E. Cc 


Wanted; Two Works Superin- 


TeEpenss for large Munitions Factory in the 
Midlands. energetic and 
Experience "4 ~~ a rret, 
essential, also Tooling of same. Only 











—-* Vrite, 25, eared 
457 a 





disciplinarians. 
and Engine Lathes 
first-class men need 


apply. State emence and salary required. No person 
sory loy upon Government work will be engaged. 
—Applicants must apply to their nearest Employment 


Exchange, mentioning * The Engineer ” and number 418. 418 a 


Works Manager Required for 


small works, West London pmeren ; = and female 
labour, munitions; must be  thoro on BE, ractical; good 
organiser and disciplinarian; state rod experience and 
ability.—Write, P612, “ The Engineer” Office. P612 a 


A Firm of Engineers, of Estab- 


LISHED reputation and fi st and 








Wanted Immediately, Thor- 


OUGHLY experienced auntie ero  g 
MAN ; experienced in Electrical Plant an advan 
essential. —Applications, which should give full detail vad 
previous oe and salary required, should be m: 
your nearest Employment Exchange, quoting No. rota No 
person already employed on Government work will be engaged. 
ob a 


Designer Desires Home Work 


High-speed, forced lubrication, and other types steam 
ines, semi-Diesel, and Diesel oil engines, &c. a 


de The Engineer” Office. 
Engineer Open to . Consider 
POSIT ; 20 years’ experience on _high- 


Pe 








Lh gray paren (Jig and Tool). 


Gne used to Aeroplane work preferred. None already 
gaged upon Government work need app!y.—Send full par- 
ticuiees, stating salary oe uired, Lo your nearest tere 
Exchange, quoting ** ngineer” and reference No. A 
497 a 





[)raughtsman, Junior; Mechan- 
ICAL, WANTED by Midland ae, manufacturing 
ball and roller bearings for aircraft and mechanical transport. 
300d salary according to experience. No man already on 
Government work can be engaged without consent of present 
employers.—Application, in the first instance, should be made 
to your nearest Se «are Exchange, mentioning ‘The 
492 a 


Engineer” and N 
[)raughtsman Wanted, with 


good all-round knowledge and also conitda of freehand 

acawinne Permanent berth to suitable person. State experi- 

ence, age, and salary required. No person already employed 

upon Government work will be ys —Applicants must 

pply to their nearest a Exchange, mentioning 
Sl a 


i he Engineer” and number 
and Pipe 


Bape ienced Ship 


ARRANGEMENT ecswabumane wisn for 
controlled Marine Engine Works on N.E. Coast. State age, 
experience, and salary desired. Permanency to good man. 
No one already employed on Government work will be engaged. 
—Application should be made to the nearest Employment 
Exchange, mentioning ‘‘ The Engineer” and number 419. 419 4 


xpert Draughtsman Wanted 

in large London ae office, with thorough know- 

ledge of Internal Combustion or Steam Engines.—Write, 

stating experience, salary required, and when free, to 

Box No. 1106, c.o. Messrs. R. F. wan ‘and Son, Generai Adver- 
tising Agents, 33, Fleet-street, E.C. 515 4 


(F004. Mechanical Draughtsman 


WANTED for Admiralty establishment, accustomed to 
small high-class work preferred. Apply. by letter only, stating 














age and present salary, to Box No 095, care of Messrs. R. F. 
Eon and Son, Generai "Advertising Agents, 33, Fleet-street, 
WC. 4. 485 a 





al 
Jig and Tool Draughtsman 
WANTED at once for a controlled establishment 
manufacturing Aeroplanes. Progressive position for a real 
ive man. No person on Governinent work will be engaged.— 
Apply to nearest Employment Exchange, ee 





Engineer” and number 500. A 
arge Engineering Firm in 
Manchester District REQUiRES ARCHITECT'S 


DRAUGHTSMAN in connection with reorganisation and 
erection of new buildings. Applicant must have had previous 
experience in engineering steel works or colliery plants. State 


salary uir No person already employed on Government 
work n appiy-— Apply ly to your nearest Employment bx- 
nae quoting 4a 





having considerable experience in the an 3 internal 
combustion motors, is desirous of adding a permanent depart- 
ment for the sale of stationary aig marine engines, and 
WISH to MEET with a GENTLEMAN having practical 
experience and knowledge of the uirements of the various 
markets.—Applications, which will treated in strict con- 
noe = be addressed in first instance to a 
ce. 





he Report of the Comniittee of M 
bscribers be adopted.” 

Mews | by F. G. Broadhead, Esq. om Behera at 
and Sons, Ltd., Live an on seconded by J.G —— ae 
(The Collins Green Co , St. Helongh an ved : 

“ That the See ay ol an "Anséciation are due and are 
hereby presented to the C 
for their past services, and that the following “gentle- 
men be elected the Committee for the ensuing year, 
with power to add to their number :— 
COMMITTEE OF MANAGEMENT. 





Harold , Esq., Manchester. 
Charles Heaton, Esq , Bolton. 
saa x | Esq., D.Sc., M. Inst. C.E., 


Hopkinson, 
1 Mech, E., Manches' er. 
Henry Whitehead, Esq., M.V.O. 
‘on. Edward ‘Commae-Hardy, Bt ‘Fictens, 
A. Norman Dugdale, Esq 
Moved by Edward =e " ateure mean Peers, Ltd., 
Bury), seconded «by G. iy (Messrs. William 
Ramsden and Sons, Ltd., Fiyliestoy) ), and resolved : 

“That Messrs. F. W. Popplewell and Son, Chartered 
Accountants, Manchester, be appointed Auditors of 
the Association's accounts for 1917, at the same 
remuneration as be! ba 

DWARD A. BATEMAN, 
‘ Secretary. 
9, natin Aberoran, 


rT, 
23rd May, 1917. 527 





PATENTS AND DESIGNS ACTS, 1907-1914. 
PRESS TOOLS. 


Tre F Proprietor of British Letters 


No. 27,333 of 1911 is PREPARED to SELL the 
PATENT . to LICENSE British Manufacturers to work 
under it. It relates to machines for drawing and shaping 
hollow metal vessels which are tapered at both ends like 


rrels. 
Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
_ 506 London, E.C. 1. 





Tr Proprietor of Letters Patent 


No. 8426/1912, relating to the 
“ TREATMENT OF SULPHUROUS ORES,” 
POSE of the PATENT or is GRANT 
interested- parties on reasonable terms 
pA, view to the adequate working of the Patent in this 
country 
Inquiries to be addressed 
CRUIKSHANK and FAIRWEATHER, Lisaited, 
65-66, Chancery-lane, London, W.C. 2. 


he ee oaaeer of Letters Pant 
501/ relating to “ FABRIC REELING DEVICE 
for EMBED HINES, IRES to DISPOSE 








Bryer Wanted by Large Engi- 
‘VEERING Firm in Midlands, to take entire charge of 
Purchases Department. Thorou mgp knowledge of wrought iron, 
steel, and pig iron essential —Address, cr os fot! par particulars 
and salary required, 524, ** The Engineer ” 


emale Supervisor Wanted for 
Engineering Works on Munitions, to Teach Women 
Turning, Fitting, Machine Minding, &c. . No one on Goyern- 
ment work need apply. App ications to nearest Km eee 
Exchange, mentioning “Ln “The ve Engineer” and numb and number 513. 


[nspector | Wanted for Tool-room 
an a Company engaged on War munitions, 
to Inspect Small Tools, Cutters, Gauges, &c.; must be a first- 
class man, with oe No person already on Government 
work will be —Apply your nearest Employment 
Exchange, quotes’ e Engineer” and No. A3230. 490 a 


[ron a and Steel Works Engineer. 


NTED by the pemeens Tron Co., Ltd., a thoroughly 

qoshaee MECHANICAL ENGINEER for its ea and Steel 

Works. He must be jets p commeeesy and have had experience 

in a similar situation. ye ition is one of importance, and 

a liberal salary will be B- a suitable man. Sant enwonen’ 
stating qualifications, lear experience, and salary | ree 














Swine Bt copies 
G. AIN: Mi Se + ag Manager, Consétt Iron Co., Ld 
pa ag on Sa 510 a 





Rea cured Manager for Steel 
Foundry in South of England. Must have good kno + 
ledge of chemistry, and be thoroughly conversant with latest 
Saat practice. Liberal salary to first-class man —Write, 


x 8463, care of A. * Wilson and Co., Ltil., 154, Clerkenweli- 
road, London, E.C. 1 412 a 
—enmendl 





Wanted, a Railway Company 
in London, DXKAUGHTSMAN (ineligible), with ex 
rience of Railway Electric Signalling.—Address, 230, ‘The 
Engineer” Office. 230 a 


Wanted, Capable Mechanical 


DRAUGHTSMAN e Steel beh ag No rr re 
upon Government work will be ag soe is for 
mriart man.—Apply, stating age, salary, and experiance: to 
nearest a moe Exchange, snenitioning « The Engineer ” 
and number 48) 487 a 


Wanted, Chief Draughtsman 


for Machine _—_ hat em iploving about 120 hands. 
No person already employed upon Government work will be 
engaged.—Applicants must aj seme, * to their nearest Employ. 
ent Exchange, mentioning “ gineer” and No. =. 
la 











of the PATENT. m or GRANT LICEN ‘CES to int 
parties on reasonable terms with a view to the adequate 
working of the Patent in this country. 
Inquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, Limited, 
Ss Chancery-lane, W.C. 2. 481 u 
City and County of of-Newcastle- 


ore Oo mmittee have for DISPOSAL bo) direct- 
eek d GENER. RATING SETS, one’1300 K.W one 








ts, direct .current,. compound \ wous both 
‘ace vertical on type engines, Corliss 
rare gear, and won tr a auseipenens steam pressure 160 to 
Tb. per sq. in. W a rs, 
particulars will be supplied on application to 
the undersigned ed. 
, ERNEST HATTON, 
531 Engineer and General Manager. 


Wanted, Experienced Lady 


TRACERS, accustomed to small high-class ehatied- 
ing work. State age, experience, and present_salary ;,also 
enclose recent sam , < work.—Apply (by lettér only) Box 
No. 1103, care of R. F. White and Son, General 
‘Advertising Agents, 3 Fleet-street, E.c. 4 494 a 


Wanted (tor Yorkshire), 


HTSMAN for Shell Fo » Kross Tools, 
Layouts, fs, oo. a. one employed on Govern ork will A 
engaged A! nearest a pclae Exchange, mentioning 
‘Engineer and No. 


anted, Good _.. Meclientesl: 
but not estar ARD o: ‘by Tatler. x ‘ating oxper 











alert, required, 





wo or Three Draughtsmen, 
with Electric Power Station Construction experience, 
REQUIRED at once for urgent extensions being carried out 
under early Priority Certificates. State experience and salary 
required. No person already employed — Government work 
will be engaged.—Applicants must app Plt to their nearest 
num bertid. Exchange, mentioning he gern oy ape 


class repetition work. During "the past 12 years has held posi- 
tion as General Manager with up-to-date progressive firm.— 
Address, P586, “* The Engineer” Office. P56 B 


Eg ineer, Works Manager (46), 


ee CHANGE. Highly educated draughtsman, 
costing and correspondence ; 20 years’ experience as engineet 
and works manager; used to handling men; supervising for 
running and repairs to heavy. machinery, including steam 
plant, electric light, and power. Can make survey, supervise 
erection both of steel and masonry; used to early hours.— 
—Address, P599, “‘The Engineer” Office. P6599 B 


° ? 

[ingineer (43), with 29 Years 
practical and commercial ——— with general 
engineers and ship repairers, good oe ship repair 
accounts, OPEN for immediate eENGAGEMEN T. -Address, 
P606, “‘ The Engineer” Office. B 











. ; > 
[»spector of Materials.— Young 

gentleman, with 10 years’ experience in administrative 
capacity with steel manufacturers, merchants, and enginee’ 
familiar with test-house routine, DESIRES ‘SITUATION 








INSPECTOR of MATERIALS.—Address, 529, “The Engi- 
neer ” Office. 529 B 
M: I.Mech. E. (44) Desires 


Change as Works or General Manager ; 30 years’ practical 
and commercial experience (14 years’ management); practical 
man in all departments, with comprehensive manufacturing 
experience ; are organiser ; at liberty at short notice. 
Min. salary Address, P587, “‘ The Engineer” Sees. 

Pp B 


abn and Elect. Engineer (32), 


12 years’ exp., discharged and ineligible, college 
diploma, seven years’ large central station exp:, steam and 
Diesel, loco. shops training, now resident eng. in Londoh, 
maintaining all kinds factory plant, testing, and subsequent 
introduction of more economical installation labour-saving 
equipment, &.; supervision of erection.—Address, P611, 
“The Engineer ” Office. Péll s 


° : er) 
Mechanical Engineer (42), Expe- 

RIENCED in marine, internal combustion engines, 
refrigeration, and construction work, SIRES POSITION. 
First-class references.—Address, P600, “The —s hewn 











Position Required, as General 
MANAGER or WORKS MANAGER, by Engineer with 
great and varied experience on a engines and motor 
car manufacture in England and America. sed to control of 
works employing up to 15,000 men. Address, P602, “ The 
Engineer” Office. P602 » 


Works Manager (40), Technical, 


commercial, and thoroughly practical engineer, wide 

experience of works ‘organisation and administration, rapid 

and economical production of high-class interchangeable 

competitive repetition work, munitions, motor, and general 
engineering ; maximum output from labour and machines ; 

has held position of general manager for ast 12 years with 

up-to-date progressive firm.—Address, P605, “‘ The Engineer’ ‘ 
y B 


oung Man, Just Through a 
arly three years’ aii course of Civil 5 i 
SEEKS. EMPLOYMENT under an A. C.E.—A pply, 











anted (for Yorkshire), Night 


FOREMAN used to operation and maintenance Gas 
Producers and Gas Shell Furnaces (preferably Wincotts). No 
one employed on Government work will be engaged.—Apply 
nearest —— Exchange, mentioning ** ‘rhe mes ape ia 
and No. P610 a 


Wanted, Foreman, Over Fifty 


Machines and lathes, large ‘and medium. Capable of 
State age, previous and present 
on Government work will 





getting maximum cape 
employers, and wages. 


No person 
be engaged.—. Apply to nearest Employment Exchange, men- 
tioning “The Engineer” and number 191. 19la 





r 
anted, MachineShop Foreman, 
up todate and a good disciplinariau, for a shop (teadon 

district), controlled establishment, with about forty mz i pgse 
doing general engineering work, chiefly motor, and also to 

responsible for keeping all machines in’ other parts of factory 
in repair, chiefly woodworking machinery. Preference would 
be given to a man with some electrical knowledge, although 
this is not essential if other qualifications are go Appii- 
cant to give full particulars of experience,.age, and wages 
required. No one residing more than 10 miles away or on 
Government work need apply. This is a permanent and a 
progressive job to the right map.—Address, 530, ** The Engi- 
heer ” ” Offic ice. 530 a 


Mezhine Shop Night Foreman 


WANTED for ri Fugees post for smart man. 
No one on Government work need apply. —Apply nearest 
Employment Exchange, quoting **The Engineer” and No. 519. 


519 a_ 
Estimating Clerk Wanted for 


large works in the Midlands, producing wrought and 
Practical = KLOW- 








cast iron work ; permanent situation. 
ledge and previous experience in costing essential. No person 
already on Government work will be engaged.—. Apply, stating 
full particulars and salary required, to your abe Employ- 
ment xchange, quoting ** The Enginver ” and No. A =. 

A 


(Jost Cierks Required for Large 


Engineering works ; must be ineligible. No one ora 
more than 10 miles away or already on Government work will 
be engaged.—Apply, stating age, experience, and salary re- 
quir to WORKS ACCOUNTANT, Vickers Ltd., Crayford. 


Rea quired, Man to Take Charge 
eutirely of. Tool Stores. 


Only an experienced and 
practical engineer, who can read drawings, use micrometer, 
and who soun m sense need apply. Perma- 
manent position to suitable man. Saaeres work. London 
district.—W: rite, stating wages required, to P598, ‘‘ The Engi- 
neer” Office. Applicants must reside Yithin 10 miles and not 
be.on Government work. PS98 a 
roe nro cima ence 


M.I.C.E., A.M.I.N.A., Seeks 


A? APPOINTMENT as ASSISTANT MANAGER in 
éontrolled firm, with a view to increased responsibility. Ex- 

















SLANE, 86, Musard- poe Hammersmith, Loi ndon, W. 
P607 B 
Ship ’s Draughtsman Seeks Situa- 
... 3% years’ experience, desi signing, estimating, 
Suey a supervising. Well up in Admiralty boat work. 
,9, St. Bartholomew’s-terrace, Rochester, Kent. P5955 


Large 8 firm of Engineers in 


A parc 
f Good” 


HAVE an “OPENING for a YOUTH 
Edueation as PREMIUM PUPIL, 
the course 7 a both Works and Drawing-office. 





ress, 2002. ** The Fnginaer” z 
[specting names Estab- 
SHED over 20 years dland: Se ualified staff 


can UNDERTAKE TESTING and SUPER N, Electrica 
Plant, Structural Work, Bridgework, Holling Stock, Machinery 
&c,—Address, P288, * the Engineer’ O7 P288 1 


A 


Se 





London Company of Sound 
Financial Standing, having large on = a — 
pcouneceee amongst merchants (hom a 

to HEAR from MAKERS of "SPECIALITIES 
an bought by Tool Factors, Mill Furnishers, and Whole- 
sale Ironmongers, with a view to act in the after-war period as 
Representatives, or would contract for the whole output, 
acting as Wholesale Distributing Agents. Advertisers have in 
formation a branch in allied gr ya countries, so as to be 
prepared for the after-war trade. Agency for any country 
et entertained. All negotiations to be mutually confiden- 


a 94, ** The Engineer ” Office. 94 Db 
ee 


‘Wanted, Double Engine Steam 


CULTIVATING SET of ACKLE.— on SS 
P6609, * The Engineer ” Otfice. 


Wanted for Immediate a 


SECOND-HAND NARROW-GAUGE LOC SOMOTIV E, 
‘he Engineer * 
484 F 








— for a gauge of 2ft. 6in.—Address, 484, ** 


Wanted Good Second- -hand 
Rope 


MPOUND STEAM ENGINE, 250 B.H.P. 
drive, and suitable Boiler—HARRISON, Flusco, caheee 
¥ 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND OO., 


Watling-street, SORDEE, E.c. 
Sineceoreaen Mancheste’ 
26, Collingwood-street, Hewenstie-ond ‘Tyne. Sp 3008 





perience in Marine Engineering work and ships’ oan con- 
ae of men; interview.—Address, £603, he 
ffice. B 


‘dvertiser, 31 (Ineligible), 
highly experienced cashier, wages, costs, workmen's 
mbsons rea ey Bont a ai stematist, is OPEN to TAKE 


oe credentials (engineer- 
ie and merpius Fos sey AR, 196, “* The — = 
5B 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paes Il., IIL, LXXXIV. 


Numerical Index to Advertisements, 
fPaes LXXJXIII. 
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May 25, 1917 








anted, New or Second-hand 
100 H.P. — ~~ D.C., SHUNT or COMPOUND 
MOTOR ; speed -p.m, Would consider 100 H.P. 
Generator, which uke convert to motor.—Reply to the A ad 
CROSS CO., Ltd.. Chesterfield. ¥ 


Weert, New Steel Chinned 


4ft dia go nigh oe an supply Class “B” M.M. Cer- 
h 





594 PES4 


Wanted, Second-hand Railway 
TANK WAGONS.—Address full purticulars ser e 


Engineer” Office. 


\ Janted, Time Register, Any 

make; must be in good working order. State ma 
and ney price. —Box 7.R., Smith's Agency, Ltd., 100, _ ai 
street, EC 


W Tanted, Two Standard Gauge 
LOCOMOTIV ES ; must be in first-class céndition, 
with at least 160 Ib. boiler pressure ; cylinders 15in. to 17in. 
diam. ; rigid wheel base, not to exceed 13ft —Replies to Box 
No. 1098, c.o. Messrs. R. F. White — Son, General Advertis- 
ing Agents, 3S, Fleet-street, E.C. 495 F 


T. - , 
‘Wanted, U fmently, Two Steam 
GANTRY CRANES, to lift 3 Tons at about ‘35 ft. 
radius; gauge about $ft.—Full particulars and price —— 
“The Engineer ” Office. §23 


Wanted, (z) Water-tube Boilers, 
200 tb. pressure.—Price, &c., WILLIAMS and SONS. 
37, Queen Victoria-street, E.C. 509 ¥ 


Wanted, 25-Ton Platform Rail- | 2 
WAY WAGON WEIGHING MACHINE; must be 

in good condition.—Give full particulars to L. B. HOLLIDAY 

and CO., Deighton, Huddersfield. 480 ¥ 


Wanted, 50 B.H.P. Compound 
STATIONARY STEAM oryg - pone, 

—_—— full particulars to CLEEVE BROS. . 
imeric 


tificate.— Address, e Engineer ” Office. 























For Sale, Blowers, 7in. and 5in. 


All —_ zing oiling bearings, "rast and loose pulleys ; for 
immediate DISPOSAL.—H. J. .H. KING and CO., Ltda 
Engineers, Naleonh. Glos. 1703 a 


Fer Sale, Marine Boiler (Second- 


HAND); first-class condition; insured 175 Ib. Wp. 
Cornwall.—Address, 489, “The Engineer” Office. 489 c 


or Sale, Metal Saw Bench, for 


cutting eee ingots, &c., or for sampling mite, 
Special heavy design, extra long bearing, with oil ring 
lubrication, suitable for coupling direct to electric — or 
for belt drive. Capacity and speed up to 15 H. P. and 
revs. Will take saw up to léin. di ter. For i 
delivery. 

Apply to H. L. LEACH, 3, Victoria-street, Westminster, 
8.W.1. P613 6 


~ 
Fer Sale, One Second-hand 
MARINE BOILER, about sate 3in. ae by 11ft. 6in. 
mean dia., with steam dome. Complete with all moentings 
and fittings and fire-bars ; believed to be be good for 80 Ib. 
sure.—Apply, R. WHITE and SONS, Widnes. 4 Se i 


or Sale, One Self - Acting, 


Sliding, Surfacing and Screw-cuttine ENGINE TURN- 
ING LATHE; makers, H. Hind and Son, Relinaien fitted 
with four-speed cone pulley and back geared countershaft, 
in. mandril, 9in. centres, 18in. in gap, 14ft. bed. Complete 
with overhead for 24 belt turning centres, face plate and reins 
plate rice £45.—Apply to Messrs. WALLIS and STEEVENS, 
ngineers, Basingstoke. 525 « 


Fee Sale, One 9/16in. National 
Acme (Second- hand) Four-spindle AUTOMATIC, with 
ilar equipment. Nearly new. Can be inspected. Offere 
subject to permission to sell being given by the Ministry “of 
Munitions.— Address, 413, ‘ The Engineer ” Office. 4136 


‘or ome. (or Hire, Electric 
to 500 u-P.; PORTABLE STEAM 
ENGINES from$ to Todd WEL, P.; STEAM BO CRANES, 


























tw nag CHINE TOOLS of ever descrip = ” reasonable 
immediate yee —J.T.W a and ——: 37, 
iy 3938. 


4 Victoria-street, London. E.C. Tel 





irect Current Dynamo Wanted. 
80 yolts, 100 atop, complete with slide rails: State 
dimensions.—Address, 512, “‘ The Engineer” Office. 512 F 


* 7 
Locomotives.—W anted to Pur-|£ 
ASE, Two Second-hand TANK LOCOMOTIVES, 
articulars : 16in. cylinders, 24in. stroke, 
Zin. gauge, steam pressure 160, copper or 
giving full informs a 
Fr 





CH. 
about the following 
6ft. wheel base, 4ft. 
steel firebox and tubes.—Reply, 
price, to S.S. Dept., Lever Bros., Ltd., Port Sunlight. 


For Sale, Reinforced Concrete 


FENCE POSTS for immediate delivery; also R.C. 
materials.—For particulars, apply 


PILES and other buildin 
» Moulded Stone Dept., baer 
41 


a LIGHT and COKE 


Fer Sale, Set of New Triple 
MARINE ENGINES, a ain and 14in. pe be 
9in. stroke, fit for 2501b., givin, 1.H.P., complete with 
air and feed pumps. ¥isreee jot —VOSPER ae 








For Hire, Pumps and Well- 


4 ge for vane nels Deep Wells, &., Zin. 
to 24in. RICHARDS and feb. Upper Ground 
street, fee se Telephone No. 978 Hi 522 ¢ 


Fer Sale :-— 


GALLOWAY TYPE BOILERS, 28ft. by 7ft. and 18ft. 

by. 6ft.; will reinsure for 801b. pressure. 

CORNISH BOILER, 10ft. by 4ft.; will reinsure for 80 Ib. 
pressure. 
FE. B.H.P. CROSSLEY GAS ENGINE, with Suction Gas 

ant 

50 B.H.P. NATIONAL GAS ENGINE, with Suction Plant. 

DIAGONAL STEAM WLNCH, n. diameter cylinder, 
10in. a on reversing motion, double purchase. 

STEA NGINE by Tangye, Iljin. cylinder by 
stroke, Stted. with Condenser and Proe iG 

PEARNS DONKEY PUMP, 5hin. 
stroke, and-3in. plunger. 

WORTHINGTON DU. LEX STEAM PUMPS, 6in. by 4in. 





22in. 
Governor. . 
diameter cylinder, 6in. 


by 6in , 3in. by 2in. by 3in., 3in. by liin. by 3in. 
‘CEN TRIFUGAL PU MPS, 15in., 10in., 8in. and 3in., belt 
driven. 
STANLEY ENGINEERING CoO., Bath 4326 





for Sale :— 


TWO Ve Good BABCOCK and WILCOX 
BOILERS, insured for 200 Ibs. working pressure, heating 
Somes 1827 sq. ft. per boiler, with patent steam super- 


W. ATSON - MIRRLEES CONDENSER,- with 
se rar. boo without > 30,000 steam per hour, 


q. ft. cooling su: 
PARSON'S STEAM TU: RBINE and ALTERNA- 
TOR, 3500 K , 1200 r.p.m., 200 lb. to sq. in., alternator 


field- “rotating ‘sie Sora exciter complete ; 6000 volt maxi- 
mum load, 40 cyc 
350 K.W. AL TERNATOR, three cycles, 
550 volts, by B.T H. Co., driven by Cross-com- 
aes Engines by Barclay, 26in. BP. P. cyl., ‘in. L.P..cyl., 
ft. stroke, fly- wheel 20ft. diam., &. &. Very fine set. 
TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, 3phase, 40-cycles, 480-500 
volts ; Generators 200 K.W., D.C., compound wound. 
Each set on separate sole-plate ; 
MOTOR-DRIVEN AIK COMPRESSORS, by 


—— capacity 320 cub. ft. per minute, with inter- 


PAIR. ‘C APST AN ENGINES, Cyls. Qin. by 
12in., worm geared 80 to 1, with two ‘drums, each to 
hold 800 yards ljin. rope, to lift 17 tons. : 

WORM-GEARED CAPSTAN, 53in. dia. cyls. 
by 8in. stroke, link-reversing motion, worm geared 90 
to 1, drum 2ft. by lft. 6in. wide. 

THREE HEADGEAR PULLEYS, 12ft. dia., 
peer guide, 6ft. 6in. centres for ljin. rope; C. L. 

ricking segments for léft. to 18ft. pit ; in good order. 

MORTAR MIL “3 under driven, 6ft. dia. pan, 


engine 7in. x 12i 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 2017 c 


Fer Sale :— 

Two 10 B.H.P. Horizontal Tangye OIL ENGINES. 
Two Hydroleum LOCOMOTIVES, 2ft. — 
30-cwt. Priestman DREDGING CRAN 
Evans “* Cornish” PUMP, 14 x 16 x 24. 


oto, 5 50 





a other large Pumps, by Worthington, Tangyes, and 
Eva 

4- To m and “ Ton HAND An RICK CRANES. telescopic 
Pileframe on castors, leaders 


J. WA RDEI 4L and CO., 3, Victori: a-street, W ee 
London, S.W.1. 501 « 





Jor Sale, About 320ft. Run 6in. 
jore DRAWN STEEL TU BES, 4ft. lengths, screwed 

both ends.—Apply, DR EW-BEAR. PERKS and 
1 Steel Works, 5.W. 483 G 





For Sale, at Gra s, Essex -— 
—_ 50 H.P. Stockpo ort “ +5 ENGINE, in good running 
order, 0 ee nition, 180 r. 

One D type N National GAS BR :ODUC ING PLANT, 
cooling water tanks. 
— 7ft. 6in. x St. diam. VERTICAL BOILE 

One 6 H. P. VERTICAL ENGINE. 

One D 704 type Mason- rc andon STON EBREAKER. 

One Four-roll GRINDING MILL, two tiers rollers, 
diam. xX llin., adjustable. 





five new 


R, 70 Ib. 





6in. 


Sin. 


Together or separate. 
WIDGERY, Belle Vue, Lodge-lane, Grays, Essex 


99 « 


Fer Sale, Eight Horse Vonsé 


COMPOU ND Bae LOCO. on springs, by John Fowler, 
of Leeds. Boiler will reinsure by National Boiler Insurance 
Co. for 140 1b. pressure. J H.P. PORTABLE ENGINE, by 
Ruston, Proctor and Co., Ltd., Lincoln. Boiler pressure 85 Ib. 
—Apply, CHAs. H. THOMP: Son Boiler Repairer, — 
Junction, Manchester. 9G 


Fx Sale.—Lathes (New), 6in. 


12in cent tres ; English make, hollow spindle, high 

ed, quick delivery. Second-hand :—Several SLIDING and 
sc REWCU TTING LATHES ; also PLAIN LATHES, several 
heavy cae ING BARS, with heads; two high- -Class heavy 
RADIALS, éft. and 7ft. a 14in. stroke SHAPER; 
CROSSLEY GAS ENGINE, DYNAMO — and 
SWITCH a9 ARD, by Mavor R. Coulson. Send for list.— 


Apply, 














Ltd., Engineers, Broad-street, Portsmouth. 
High 


“ce 2 
Fer Sale.—‘‘ Standard 
GRADE CORUNDUM WHEELS. Following sizes 
happen to be in stock :—10 Wheels, 18in. by 3in. “J = hole, 
grade F ; 5 Wheels, 24in. by 3in by 2in. hole, e 
rectal prices on application to ROBERT H. LASH, "Limited, 
29-31, Portugal-street, Kingsway, W.C. 2. 521 ¢ 


For Sale, Time Recorder (Dey) 


for 150 hands, asnew, guaranteed, latest model. 
offers ?—Box 250, Smith's Agency, Ltd., 100, Fleet-street 36 


e | 

Fer Sale, Two Electric Cap- 
STANS, for railway or works use. Completel ie A 
motor of J. P. Hall and Co.’s make, 20 B.H.P., 560 
volts, direct current. Overall size of top table * eft. 
Cont nlete with brakes and starters.—Inquire, 
and SONS, Ld., Netherton Ironworks, me 

e 


Fe. Sale, Two New C.I. Rope 


PULLEYS, each cast whole, with hooped boss; one 
7ft. 6in. dia., with three grooves for ijin. dia. ropes, bored 6in. 
dia., and one 9ft. dia., with three —— for ljin. dia. ropes, 
bored Sin. dia.—Address, P593, ** The Engineer” by 


Fer Sale, 5-Ton Hand-Power 








operatin 
revs., 

x 5Sft 
N. HINGLEY 





6 








Craven's JIB CRANE, 18ft. radius, complete, | with 
travelling crab on jib; in good order.—Address, 520, ‘* The 
Engineer” Office. 620 

or Sale, 14in. Equilibrium 


AT V. ALY E, new ; immediate delivery.—Sir W. H. 
BAILEY aed Co., Ltd., Albion Works, Salford, Manchester. 


For Sale, 32 B.H.P. Oil Engine, 
by Tangyes; also SUCTION GAS ENGINES and 
PLANTS, 120, 54 and 50 B.H.P. Immediate delivery.—F. 
Ww HEELER, Midsomer Norton, Somerset. P608 a 











Fer Sale.—32-Ton Hand Travel- 


LING CRAN LS 42ft. span, girder type, double chain. 
35 H.P. Type “U” ROSSLEY GAS EN ‘GE 





Apply, DAVIES and METCALFE, Ltd., Romiley. 253 « 
g 
or Sale, 120 K.W. Steam 
GENER ATING SET, 230 volts, 350 r.p.m. ; immediate 





delivery. —WILLIAMS and SONS, 37, Queen Victoria-street, 
London. 508 a 


For Sale, 300 K.W. Generator, 


by Westinghouw ae! compound wound, 500 volts D.C, 
320 r.p.m., three- machine, =. rope pulle First: 
slass For elivery. PRARR RY “H. 
GARDAM and CO., Limited, Staines. 143 @ 








GENERATING SETS 
FOR SALE. 


Two each 500, 400, 225,100 and 75 k.w., 
Belliss and Morcom 440/500 volt, D.C. 

One 500 k.w., 440 volt, 50 period, 3-phase. 

One 400 k.w., 350 volt, 50 per iod, 3- phase. 

One 400 k.w., single bearing, Dick-Kerr, 8 pole, 
shunt wound generator or motor, 500 volt, 375 r.p.m. 
Independent Steam-driven JET CONDENSING 
PLANT, by Mirrlees-Watson ; capacity 19,000 Ib. steam 

per hour. 


all by 


Apply 


FRANK GILMAN, 
Lightwoods Hill, 


BIRMINGHAM. 522 @ 
[ydraulie ‘Riveter, 100 Tons 
8ft. gap, in wo silage order. Also PUMPS 


capaci 
suitable for pithy —Apply, DAVIES and MET CALFE, —e 
aa. 


STOCK BOILERS. 


One 30ft. by 9ft. 3in. by 160 w.p. 
One 30ft. by 8ft. 6in. by 180 w.p 
One 30ft. by 8ft. 6in. by 150 w.p 
Four 30ft. by 8ft. 3in. by 100 w.p. 
Two 30ft. by 7ft. 6in. by 100 w.p. 
Other sizes and pressures. 


JOHN THOM PSON 


WOLVERHAMPTON. 








S.B.&2s IRON 


& STEEL Bars. Plates & Sheets. 


STRINGER BROTHERS, 


WEST BROMWICH. 


PATTERNS. 


GEO. WAILES and CO. 
of 38, EUSTON ROAD, N.W., 
prepared to MAKE ALL CLASSES of PATTERNS 
past or cored work, to drawings or sketches. 
Work can be carried out under customers’ personal super- 
vision. Inquiries solicited. 
MORTISE GEAR WHEELS, all Sizes. Spl 5015 


SHELL BASE 
ag 








RIVETTED TYPE 


Specialists 


RENTHAM 
ENGINEERING CO.LTD. 


CORNB ROOK. MANCHESTER 








Tecernone 132. 


BROADHURST & CO., 


General Malleable Ironfounders, 
Brass and Nickel Silver Casters, 


Hatherton St., WALSALL. 











efferea “0 you, 
ec = 
Fine 


The ** Master” En 
In beautifully finished, 


AS OTHERS SEE US! 
45, ——- Road 


Extract:— ‘ootiag, S. W, 
“I hased the Watch from you some three 
whilst in ' IT 1 i 


pure 
Roop Fie Ww. Fg | ne 





WIN ble 
oka By 


104 .MA! 





DO »W NI NG, Tool Merchant, 12, Longhridge- road, Birming- 
$96 ¢ 


H.WHITE 





































ovement—Tested for Home o1 Colonial Wear. Beautifull 
Made XIV.”GOLD-FILLED CASES. 
yank the Beauty + of x Gold, all the Solidity of Silver. 
neer’s Watch. 
in-type Gun-metal 


_ GUIDE BOOK of Watches, Chains, Ringe, &c., post free anywhere, 
IT MAY SAVE YOU POUNDS 


RKE 


INVALUABLE £4 ;: 44: 6] 
TOAN ai the Beauty of 
See God... Al 
the strength and 
solidity of Silver. 


bs receipt of £4: 14:6 
H. White Ma fg Co., 
Ltd., will mail to your ad- 
dress—in perfect working 
order, their New Louis 
XIV. Style Indepenent 
Centre -Seconds. It is 
Spend designed to meet 

e PECULIAR NEEDS 
and REQUIREMENTS of 
Engineers. 

It is a Watch no 
Engineer can really 
afford to be without. 

It must prove of constant 
anc invaluable service, 
Consider the convenience 
ana value of an INDEPEN- 

ENT CENTRE-SECONDS 
—a beautiful fiy-back mechanism which 
notes and records with complete relia- 
bility intervals of time to ope Us 
of a minute—which may be a sPEN. 


and—a lower price than the old-fashioned, 
ction watches oaned y the ORDINARY retail houses. 


—Guaranteed for 1 


A Magnificent Investment. 
Cases—65s. 


COLONIAL ORDERS engage special att« ntion. 
Watches are carefully adjusted for particular climates. 
Clients secure Watches and Jewellery of the best 
class at an almost incredible saving as compared 
with Colonial prices. 

tani, 


K145 


MANCHESTER 














NEXT TO 


VAs 


LEWIS'S, 


ow 









MACHINERY 
FOR SALE. 


Gas Engines. 


500 H.P. Horizontal GAS ENGINE ; 
without Alternator. 


fine engine; with or 


28 HP. National GAS ENGINE, with Suction Plant 
Nearly new. 
10-12 H.P. Crossley GAS ENGINE. £3. 
4 H.P. Crossley GAS ENGINE, vertical. £20. 
S Engi 
team Engines. 
om. Bi ispe Horizontal, by Hick-Hargreaves ; Corliss 


ves. 
Hortnontel COMPOUND ENGINE pe apis Tyler) ; cylin 
ders léin. and 26in. x 32in. Price £ 
Horizontal, single cylinder, 18in. x 26in., “A M.R. Co. £120 
Horizontal, single ‘cylinder, 13in. x 26in., by Robey, with 
feed heater, 
Vertical COMPOUND HIGH-SPEED ENGINE, by Robey ; 
cylinders. jin. and 20in. x 8in., totally enclosed ; 
modern high-class engine. £250. 


Winding and Hauling Engines 


Pair 15in. xX Win. WINDERS, with Corliss valves; fine 
modern pair. 
oak, ae by 


Horizontal LINK REVERSING ENGINES, 
Marshall, with steel girder bed. £185. 


~ | Steam Winches and Windlass. 


Four magic ye} pa Sah ai cylinders 7in., with warping 
ends, £40 to £60 each 

Three Horizontz at WINCHES, cylinders 6in. £35 to ££0 each 

One Horizontal WINCH, cylinders 8in. 6 

Harfield's Patent WINDL ASS, Yin. cylinders. £100. 


Semi-Portable & Portable Steam 
Engines. 


50-60 N.H.P. Robey Semi-portable ENGINE, Compound 
Undertype ; cylinders 13jin. and 23in. by 24in. stroke, 
140 ib. ressure. 
ibe = H.P. Undertype Semi-portables, 
each. 
Two | 10" HP Overtype Semi- portable 3. i + 
reversing motion, 120 1b. wp. £150 each. 
16 H.P. Portable ENGINE, by cao le 


80 1b. w.p. 80. 
14 H.P. Portable ENGINE, by Ruston-Proctor. 
12 H.P. Portable ENGINE, by Marshall 
10 H.P. Portable ENGINE, by Ruston- Proctor, 


by Robey, 1201b 
with link 
cylinders 
£180 
100 Ib 
£100 


Robey, 


w.p 


8 H.P. Portable ENGINE, by Barrows, 80 Ib. w.p. 


~ 
Stonebreakers, Screens, Eleva- 
> 
tors, Conveyors, «ec. 

Two l6in. x 1oin. Broadbent STON EBREAKERS. £85 each 
One 15in. x 10in. Blake-Marsden, on wheels. £85. 
One l6in. x 9in. STONEBREAKER, by Pegg. £65. 

We can supp os and Elevators if required 
STEEL TRAY CONVEYOR, by Babcock and Wilcox, 110ft 

centres, 16in. trays. £100. 


Fans, Blowers, Compressors, «ec. 


Two very fine Pairs Horizontal Mae song! AIR CIRCU 
LATING ENGINES or AIR PUMPS, by Klein, belt 
driven ; cylinders 18}in. diameter by 16in. stroke, fly 
wheels ; forced lubrication. £175 per wet. 

Baker PRESSURE BLOWER, 12in. outlet. £45. 

Engine-driven Roots’ BLOWER, Qin. outlet. £65. 

Engine-driven Roots’ BLOWER, 12in. outlet. £75. 

Buflaloe VENTILATING FAN. £35. 


Woodworking Machines. 


One Single DEAL FRAME, by Sagar. £45. 

One Acme BAND SAW, 3ft. pulleys, £35 

One Four-cutter PLANING and MOULDING MACHINE, 
by Robinson 5. 

One Four-cutter PLANING and MOULDING MACHINE, 


by Worssam. £65. 
One "TENONING MACHINE, by Sagar. £70. 
One MORTISING and BORING MACHIN E, 


£35. 
One Heavy Two-spindle BORING MACHINE, by Robinson 
5. 


£25 each. 
£120 


by Robinson 


Two SURFACE PLANERS, by Fay, 2tin. wide. 
One Large RACK SAW BENCH, to take 5ft. saw. 
Oae SAW BENCH, 42in. saw, by Robinson. £45. 


One Roller-feed SAW BENCH, ‘by Furness, 36in. saws. £50 
One Disc SAW BENCH, by Hethe rington. £35 

x : > 
Electric Plant. 

250 K.W. ‘oeodsrenin die by G.E.C., 500 volts, 120 r.p.m 


Two ore ie K. AW. Coupled GENERATORS, by Armstrong- 
Whitworth, compound wound, 230 volts, D.C. £350. 


50 K.W. GENERATING SET, 220 volts, D.C. 

Westinghouse ELECTRIC SET, 30 K.W., 125 volts. £135 

Quantity CEMENT MAKING PL ANT, inc luding Rotary 
Kiln, Cooler, Dryer, Grinding Mill, Stonebreaker, 


Shafting, &c. 


Aerial Ropeway. 


AERIAL ROPEWAY, by Bullivants, 500 yards long, end!css 
steel cable, &c., lattice steel girders. 2600 


Steam Navvies. 


12-Ton Wilson Steam Crane Type NAVVY ; good condition. 


Chea 

10-Ton “tiison Steam Crane Type NAVVY ; good condition 

10-Ton Whittaker Steam Crane Type NAVVY ; good con- 
dition. 

0 H.P. Ruston-Proctor STEAM NAVVY, late type ; 
machine. £850. 


fine 


Electric Cranes. 


&Ton ELECTRIC LUCO. CRANE, Grafton, steel jib, 525 
volts, D.C. 
ioe ELECTRIC LOCO. CR/ ANE, Smith, steel jib, 460 
olts, D.C. 
2-Ton ELECTRIC LOCO. RANE, Isles, steel jib. £325. 
40-lon OVERHEAD ELECTRIC "CRANE, Soft. span, 230 
volts, D.C. £650. 
20 X0-Ton OVERHEAD CRANE, rope driven, 30ft. span 
Two GOLIATH CRANES, to lift 20-20 tons. £250 each. 
“4 oo 
Steam Cranes. 
3-Ton LOCO. CRANE, by Drummond, steel jib, all motions 
4ft. 84in. gauge, £300. 
14-Ton LOCU. ANE, by Taylor and Hubbard, stee 
iib, all uateunh” ‘aft. 8hin. gauge. 
Locomotive. 
12in. Four-coupled LOCO., by Hawthorn-Leslie, fitted with 
Steam Crane attachment. to lift 5 tons, 140 Ib. x Pp, 
thoroughly overhauled. £1250. 
§l6¢ 


JOHN FREDERICK WAKE, 
DARLINGTON. 





W. G. BAGNALL, L* 


STAY FORD. 


BUILDERS OF” LOCOMOTIVES 


Weighing f 3 to 50 tons, f 
of Highest-claes Workmanship and Mate ria 
Makers or 
Tipping Trucks, Sugar Cane Wagons Turntables 
wre $ he. Spl 3024 
See Illustrated A ernate wees 
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WHAT INDUSTRY OWES TO SCIENCE. 
No. XIIL.* 
PHOTOGRAPHY. 


Tx1s beautiful and now almost essential art is 
dependent upon the action of light on various 
chemical compounds, principally the salts of silver. 
It was first observed by Boyle about the middle of 
the seventeenth century, that luna cornea—silver 
chloride—darkens on exposure to light, and this 
phenomenon was further investigated by the Swedish 
chemist, Scheele, in 1784. No attempt, however, 
was made to utilise this property for the production 
of pictures until 1802, when Thomas Wedgwood 
obtained prints of leaves and other flat bodies on 
sensitive surfaces prepared by moistening white 
leather or paper with silver nitrate solution. Similar 
experiments were carried out by Sir Humphry Davy, 
but the pictures produced lacked one important 
advantage ; they were not permanent in daylight, and 
therefore had to be kept in the dark and examined 
only in weak, artificial light. The next workers of 
note were Niépce and Daguerre, a great advance 
being made by the latter, when, in 1839, he introduced 


a new departure, well-known as the daguerrotype. 


process. This was long ago superseded by other and 
better methods, but it served the purpose of indicating 
the right road to success. A plate of polished silver 
was exposed to the action of iodine vapour, being 
thereby covered with a film of silver iodide. On 
exposure in @ camera no apparent change took place 
until development, as is the case with modern 
photographic plates. The method of development 
of the Daguerre plates was an accidental discovery. 
Daguerre, while experimenting, was called away just 
after he had removed a plate from his camera. For 
safety, he put the plate in the first dark place that 
caught his eye—a box containing odd pieces of 
apparatus—and when he returned to continue the 
work, he was surprised to find that during his absence 
the image on the plate had developed. Investiga- 
tion of the contents of the box led to the final con- 
clusion that the agent was some metallic mercury 
loose in the bottom of the box. This provided the 
means of development, the plates after exposure to 
light being acted upon by the vapour of mercury. 
The image was made permanent by dissolving the 
unaltered silver iodide in the parts less affected by 
light with a hot solution of common salt, an improve~ 
ment being almost immediately effected by the 
suggestion of Herschel, that sodium thiosulphate- 
*“‘ hypo ’’—was a more suitable fixing agent. 

Meanwhile, other investigators had not been idle. 
In the Calotype or Talbotype process, elaborated by 
Fox Talbot, and introduced in 1841, we find the 
principle of modern photography showing signs of 
active germination. The method depended entirely 
on the use of papers sensitised with chloride and 
iodide of silver. In his earlier researches, a piece of 
paper was covered with silver chloride by immersion, 
successively in solutions of common salt and silver 
nitrate. Prolonged exposure in the camera resulted 
in the production of a negative image, which could be 
fixed by common salt solution. This method was 
soon afterwards greatly modified in the following way. 
The image formed by the camera lens was received 
on a sheet of paper covered with silver iodide, and was 
subsequently developed by a mixture of silver nitrate, 
acetic acid, and gallic acid. When the resulting 
negative was made transparent by means of wax, 
positive prints could be obtained by allowing sunlight 
to pass through the negative on to a piece of the sensi- 
tive silver chloride paper. The first use of glass 
plates was made by Archer in 1851, the glass being 
covered with a film of collodion in which cadmium 
or zine bromide or iodide had been dissolved. The 
plate was sensitised by dipping into a solution of 
silver nitrate and it was exposed in the wet state in the 
camera, the image being developed by washing with 
some reducing agent, such as ferro sulphate. The 
image being fixed by a solution of sodium thiosulphate 
or potassium cyanide provided, when dried, a negative 
from which any number of positive prints could be 
taken. By this means the detail of the pictures was 
better than that given by the older processes, and other 
advantages were obtained, including the shortened 
time of exposure of the more sensitive collodion film. 
By this time very many workers had entered the 
field, and the art made rapid strides. A further 
improvement was the introduction of dry plates, the 
sensitive surface being composed of gelatine impreg- 
nated with silver bromide; but to give a detailed 
history of the development of modern photography 
would be beyond the scope of this article. 

The modern dry plates consist of sheets of glass 
cut to standard size and covered with a gelatine 
emulsion of silver bromide. The emulsion is prepared 
by the inter-action of ammoniacal silver nitrate with 
excess of potassium bromide containing a little iodide 
in hot gelatine solution, the emulsion formed being 
kept at a temperature of 45 deg. Cent. for some time—- 
an operation which increases the sensitiveness. The 
emulsion is then washed free from soluble salts, run 
in an even coating on to the plates, and dried. After 
exposure, the plates are developed by the reducing 
action of certain compounds, such as pyrogallic acid, 
hydroquinone, mc ol, ferrous oxalate, and others, with 
various substance: .; added to modify favourably the 
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course of development. The developed plates are 
fixed by means of a solution of sodium thiosulphate, 
well washed and dried. The introduction of celluloid 
films has lessened the inconvenience attached to the 
bulkiness and rigidity of plates, films being invariably 
used when compactness and lightness of outfit are 
required. 

Many kinds of printing paper are available at 
the present time. Silver chloride papers, both 
in gelatine and collodion, are used for daylight 
printing, ordinary P.O.P. being toned with a solution 
containing gold chloride before fixing with hypo. 
Self-toning papers require washing and fixing only, 
the paper already containing the necessary gold, but 
modifications of tone may be obtained by washing 
the prints in a solution of common salt before fixing. 
Silver bromide and silver iodide are the sensitive 
bodies in bromide and gaslight papers, of which many 
varieties are on the market, these papers requiring 
development, as in the case of plates. Beautiful 
tones may be obtained by platinotype papers. 

Other methods of printing include the carbon 
process, depending upon the fact that when a gelatine 
solution of potassium bichromate is exposed to light, 
the gelatine becomes insoluble in water. Brilliant 
black and white prints may be obtained by the 
adhesion, after washing, of finely divided carbon to 
the insoluble gelatine surface. The paper for the 
blue prints familiar to engineers is prepared by immer- 
sion in a solution containing potassium ferrocyanide 
and ferrous ammonium citrate, the prints merely 
requiring to be washed in water and dried. Other 
methods have been devised to obtain engineers’ 
prints in various colours on a white ground, but for 
most purposes the blue print method is adequate. 

Colour photography, which has attracted much 
attention during the last few years, has been developed 
with some success. Many processes have been 
devised, one of the most striking being the mirror 
method of Lippmann, which depends upon the 
interference of direct and reflected rays at different 
depths in the film, the ultimate deposition of metallic 
silver produced by development occurring at a distance 
from the reflecting surface fixed by the wave length 
of the impinging light. On viewing the developed 
and fixed plate similar interference phenomena take 
place with the consequent natural colouring of the 
image. With the aid of orthochromatic and of pan- 
chromatic plates, prepared by the use of various 
dyes, combined with screens or colour filters, excellent 
coloured photographs may be obtained. Three- 
plate and single-plate processes are available, the 
latter type being more convenient. The Lumiére 
process is a single-plate process, in which the screen 
consists of a mixture of starch grains, dyed red, 
green, and blue, incorporated in a single layer in the 
plate. All these colour photography processes, 
however, are still somewhat expensive. 

Mention could be made of many debts to photo- 
graphy, including the discovery of radioactivity, 
which was directly due to the sensitiveress of the 
photographic plate, the discovery of stars too faint 
to be observed by the most powerful telescopes, the 
invention of photo-mechanical processes employed in 
illustrating books and journals, photomicrography and 
its numerous applications, and the cinematograph, 
apart from its everyday uses in peace and war. 

Photographic Materials—-The manufacture of 
photographic materials is essentially a branch of the 
fine chemical industry, since the production of good 
results depends as much on the purity of the materials 
employed as on the manner of employing them. 
Developers, such as pyrogallic acid, metol, and hydro- 
quinone, toning solutions containing gold chloride, 
and the materials for making and sensitising plates, 
films, and printing papers must necessarily be pure. 
In fact, the whole art of photography depends, from 
start to finish, on a high order of scientific work, both 
chemical and physical. 


AGRICULTURE. 


Agriculture, though primarily concerned with the 
cultivation of the soil—tillage, pasturage, and 
gardening—may be regarded as the industry to 
which we look, not only for food—animal and 
vegetable—but, directly or indirectly, for clothing 
and textiles, timber, drugs, leather, rubber, and a host 
of other necessaries and comforts. Little reflection 
is required to show that agriculture is dependent on 
science, and, although many practical farmers 
still scout such ideas, the various branches of the 
industry owe much to geology, biology—botany and 
zoology—-chemistry, physics and meteorology, as well 
as to the art of engineering. We propose to refer, 
briefly, to the work of the chemist, especially in 
connection with the subject of fertilisers. 

The fear has been expressed from time to time that, 
even making allowance for the effects of war, the pro- 
duction of food will fall behind the needs of the 
increasing population of the earth, unless science can 
devise measures for coping with the problem. We 
have shown how, through science, fields devoted to 
the cultivation of indigo and madder have made way 
for cereals, and we may confidently expect further 
changes of the same kind, or even find, in the labora- 
tory, means for obtaining food independently of the 
processes of Nature by reproducing something akin 
to the vital processes of vegetable and animal life. 


Fertilisers.—Mother Earth readily repays the kindly 





attentions of man and offers an illimitable field to 
science in the development of food supplies for man 
and beast. The chemist examines the soil, decides 
the means to be adopted for the restoration of its 
fertility, and barren land is thereby reclaimed. 
Natural manures, through the agency of which the 
soil regains its creative energy, are supplemented by 
artificial fertilisers, and the yield of foodstuffs is 
increased. Thus, sodium nitrate, found in enormous 
deposits in certain parts of Western South America, is 
very largely used as a nitrogenous manure, the crude 
material being purified by crystallisation. Potassium 
sulphate, in the form of the mineral kierserite, 
enriches the soil deficient in potash. Ammonium 
sulphate, from the distillation of coal and shale, is 
another valuable nitrogenous manure, and super- 
phosphate of lime, prepared by the action of sulphuric 
acid on mineral phosphates, provides a fertiliser 
containing a large proportion of soluble phosphate. 
The manufacture of this substance, moreover, has 
been largely instrumental in keeping alive the lead 
chamber process—chamber acid, as such, being suit- 
able for the purpose. 

The calculation of Vergara that the South American 
sodium nitrate beds would be exhausted by the 
year 1923 has been proved to be erroneous. Surveys 
of the known beds show that the supply from them 
will be sufficient to meet the increasing demand for 
the next fifty years or more, whilethe general character 
of the country leads to the reasonable supposition 
that other beds of vast extent exist and will be 
capable of supplying the needs of the world for a 
further 200 years. However, the end must come 
sooner or later, and in view of the importance of this 
substance, both as a fertiliser and as a starting 
material in the manufacture of potassium nitrate, 
nitric acid, and other nitrogen compounds, the 
prospective shortage has given an impetus to research 
with the object of utilising the nitrogen in the air. 
One of the methods employed aims at the preparation 
of nitrates by heating air in a specially constructed 
electric furnace in which, by a suitable arrangement 
of electro-magnets, the arc is caused to assume a@ 
discous shape. The oxide of nitrogen produced is 
led away to an oxidising chamber, where it is converted 
by atmospheric oxygen into a higher oxide, which is 
absorbed by bases such as lime, soda, potash, or 
ammonia. The process, primarily discovered by Sir 
William Crookes, was adapted by McDougall and 
Howles, in America, and later by Birkeland and Eyde, 
in Norway, where electric power is cheap, and bases, 
manufactured in Germany, were sent to Norway and 
returned as nitrates. 

The cyanamide process, which forms a great 
German industry, consists in heating calcium carbide 
with nitrogen in the electric furnace. The nitrogen 
is obtained from liquid air by boiling off the oxygen 
or as residue from water gas or producer gas, which 
has been used in the manufacture of hydrogen. The 
cyanamide is applied directly as a manure, and on 
exposure to water at ordinary temperature slowly 
evolves ammonia, which, under the action of nitrifying 
bacteria, is converted into compounds of nitrogen 
readily absorbed by the plant. It may be noted also 
that ammonia is easily formed by heating calcium 
cyanamide with water under pressure. If barium 
carbide is used instead of the calcium compound, the 
main yield is barium cyanide, a convenient starting 
material for the manufacture of other cyanides. 

Nitrides, such as those of magnesium, boron, and 
silicon, are prepared in the electric furnace, and find 
application as manures rich in nitrogen and as sources 
of ammonia, though their cost of production is rather 
high. Many other processes have been patented and 
used for the fixation of nitrogen, and British chemists 
have not been idle, in spite of the difficulty of com- 
peting against the lower cost of power in other 
countries. Water power, abundant in Norway, is 
readily converted into electricity, and is, therefore, 
a most valuable possession in this connection ; but 
we are assured that an earnest endeavour is being 
made to produce nitrates in this country at the present 
time. Incidentally, we would remark that nitrogen 
is of such importance that it is practically certain that 
if Germany had not solved the problem of producing 
it from the air before the war, she could not have 
maintained for so long the supply of munitions to her 
army. 

Basic slag—the phosphatic slag from the Thomas 
and Gilchrist basic Bessemer process—when finely 
ground is a useful manure for certain purposes, grass 
land especially deriving benefit from its application. 
Its employment in other directions has not, so far, 
been extensive, possibly owing to the existence of a 
somewhat arbitrary standard of valuation. It is 
desirable that careful experiment should be made 
with various crops to ascertain if this standard is 
reasonable for all purposes. In the result it is not 
unlikely that great dumps of slag, hitherto regarded 
as waste, both from the basic Bessemer and from the 
open-hearth processes, may be available for agri- 
cultural purposes. 

The quality of artificial fertilisers is to some extent 
safeguarded by the provisions of the Fertilisers and 
Feeding Stuffs Act, under which the seller of any 
artificially prepared or imported fertiliser, and any 
artificially prepared feeding stuff, is required to give a 
warranty to the purchaser as to the constituents of 
value in these articles, and an undertaking that the per- 
centages found in these articles do not differ from those 
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stated in the invoice, beyond certain prescribed limits 
of error. Official agricultural analysts and samplers 


are appointed to assist in the administration of the | 


Act, and the Board of Agriculture is empowered to 
make regulations for the purpose of carrying the Act 
into execution. It is generally agreed, however, that, 
with few exceptions, the county and borough authori- 
ties concerned have practically ignored it, and beyond 
appointing officials as required by the Act have given 
them little or nothing to do, so that offending traders 
are rarely brought to justice. 

Feeding Stuffs—Among the principal artificially 
prepared feeding stuffs for cattle and sheep may be 
mentioned cotton cake and meal, which are very rich 
in albuminoids, as are also cake and meal from the 
ground nut andChinese soya bean, and linseed and rape 
cake, prepared from the mare or refuse from crushing 
for oil. Other industries provide food material, such 
as brewers’ grains, malt dust and yeast, and beet 
sugar fibrous wastes. 








THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. XIII*. 
OIL REFINING. 

WE now come to a section of our subject concerning 
which a great deal of secrecy is commonly exercised. 
Oil refining is usually carried out in works quite 
separate from the mills producing the oil. It may, 
in fact, be properly regarded as constituting an 
industry by itself. It requires the possession of a 
considerable knowledge of chemistry, for each oil in 
general has to. be treated in a special manner. ‘The 
refining may be carried out to varying degrees of 
completeness. According to its degree, so does the 
enhanced price obtained for the oil vary. As a 
rough guide, however, it may be said that refining 


| acid being present is the prime reason why vegetable 
| oils are not in favour as lubricants. 

In addition to the removal of mucilage, of colouring 
matter, and of free fatty acid, oil refining frequently 
includes a fourth class of operation. On a cold day 
certain qualities of olive oil will be noticed to throw 
down a flocculent whitish deposit. Cotton seed and 
other oils likewise become cloudy when the tempera- 
ture falls. This deposit is “‘ stearine’’—or ‘“ mar- 
garine,” as it is frequently and somewhat unfortu- 
nately called—and its removal is desirable in certain 
circumstances, notably so if the oil is to be used for 
burning, lubricating or _ edible ¥ purposes. The 
“stearine”’ itself is a valuable” substance when 
isolated, and is made use of in the manufacture of 
candles, margarine, margarine cheese and _ lard 
substitute. 

The processes employed in oil refining are either 
mechanical or chemical or a combination of both. 
Thus mucilage is removed mechanically. Bleaching is 
in general effected chemically, but is frequently 
accomplished by what is really a mechanical process. 

| Free fatty acids are removed by a chemical reaction. 

‘** De-margarination ” is most frequently effected by 
physical processes. 

PRELIMINARY REFINING IN THE OIL MILL. 

A certain amount of preliminary refining 
commonly conducted on the oil before it leaves the 
oil mill. This refining aims only at the removal of 
the mucilage, &c., in the oil. Formerly, it was 
conducted simply by storing the oil for prolonged 
periods, sometimes extending to years, in storage 
tanks, wherein the foreign matter gradually fell to 
the bottom, leaving the clear oil on top. Modern 
practice now makes use of filter presses, and so very 
greatly economises both time and space. 


FILTER PRESSES, 
many 


IS 


The filter is used in industries for 


press 














Fig. 61—-FILTER PRESS FOR OIL 


increases the value from, say, £5 per ton, as in the case 


of rape oil, to anything up to £10, as in the case of 
cotton seed oil. 

A perfectly pure oil is a definite chemical body. 
It may be regarded as being formed by the union of 


a molecule of glycerine with a molecule of fatty acid | 
accompanied by the withdrawal of a molecule of | 
The glycerine is definitely constant from oil | 


water. 
to oil. 
by its variation gives the oil its characteristics. 
pure oils, such as we are for the moment considering, 
are probably identical, in so far as they are colourless, 
odourless, and tasteless. Crude oils differ from pure 
vils in three principal respects. In the first place, 
they may be coloured. The colouring matter is 
derived either from the fleshy portion of the seed from 
which the oil is recovered or from the husk of the seed, 
if this is crushed along with the fleshy portion. 
Secondly, crude oils contain vegetable fibrous matter 
or mucilage or other foreign bodies crushed out of the 
seeds along with the oil. Such mucilage is simply 
suspended mechanically in the oil. Thirdly, they may 
contain free fatty acid and free glycerine, caused by 
some portion of the oil absorbing water and splitting 
up. This splitting up process or hydrolysis, as it is 


The fatty acid varies from oil to oil, and 


called, is frequently caused by careless or crude 


methods of manufacture, as in the case of palm oil. 


Even, however, with the most careful manufacture, | 


some fatty acid is nearly certain to be present in 
the crude oil, the reason being, apparently, the 
hydrolysis of the oil by natural processes in the seed 
itself before it is crushed——possibly even before it is 
gathered. ‘The presence of free glycerine in an oil is 
rarely objectionable, for it is colourless, tasteless and 
odourless and_ stable. 
acid is nearly always objectionable, for to such may 
usually be attributed the characteristic taste and 
smell of an oil, while in addition, its decomposition 
turns the fat or oil rancid. The possibility of such 
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The presence of free fatty | 
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effecting the separation of solids from liquids. It is 
/made in several modifications, but always follows 
| the principle of forcing the liquid to be filtered through 
a layer of cloth, swansdown or twill. A filter press 
suitable for use in an oil mill is illustrated in Fig. 61. 
It consists primarily of a series of cast iron plates 
formed with a lug at each side, which lugs support the 
plates on a pair of steel rods—usually circular— 
extending between the two fixed ends or pedestals 
of the press. In the form of plate shown in Fig. 62 
an edge is raised up all round the periphery of each 
face, so that when two plates are brought together 
the dished centres form a chamber between them. 
Through the centre of each plate a circular feed hole 
is formed for the oil. The method of working will, 
perhaps, be understood with the help of the sketch, 
Fig. 63. For each plate there are provided two 
filtering cloths A B formed with central holes and 
united round the edges of these holes by means of a 
short cylinder or ring of cloth C. The cloth A can 
readily be rolled up, slipped through the central hole 
in the plate and spread out flat on the other side. 
The two cloths to facilitate the assembly of the plates 
are then held at their upper edges by means of clips D 
passing on to a rib formed across the top of the plate. 

When ali the plates, thus clothed, have been 
assembled in the framework of the press, the pinion 
2, Fig. 61, is rotated by means of a tommy-bar 
inserted in holes round its flange. This pinion 
| engages with a rack extending from the sliding head F, 
| so that the action results in the press plates and their 
| cloths being closed up together. The final closure of 
| the plates is effected by turning down the half-covers G 
and screwing up the hand wheels H by means of levers. 
The chambers between the plates are thus sealed by 
nipping the cloths between the raised edges. Crude 
oil is now pumped into the press at the right-hand 
| end, and flowing through the central feed holes fills 
| all the chambers between the plates. Under the 
prescare of the oil the filter cloths are pressed back- 








wards until they meet the support of the plates. 
The faces of the plates, as shown in Fig. 62, are 
formed with vertical grooves connected by short 
horizontal grooves, so that the oil filtering through 
the cloths may trickle downwards into a gutter 
formed along the plate just above the lower raised 
edge. From this it is conducted through three holes 
into a central passage way J, Fig. 63, and so through 
cocks K, Fig. 61, into a collecting trough. 

Instead of joining the two cloths for each plate by 
a ring of cloth, the cloths may be entirely separate. 
The central holes in the cloths are then nipped to the 
edge of the feed hole in the plate by means of a clip 
either of a screw or bayonet-fastening type. Yet 
another alternative method, one finding considerable 
favour, is to form the raised edges of the plates as a 
separate frame having lugs, like those on the plates, 
for their independent support on the two horizontal 














Fig. 62—FILTER PRESS PLATE 
bars. This design of press is that actually shown in 
Fig. 61. The feed holes, as indicated at L in Fig. 63, 
are in this form placed near the upper edge of the 
plates, and are continued through the loose frames M. 
A hole N conducts the oil from the feed passage into the 
chambers between the plates. The cloths are placed 
between the Icose frames and the plates. Ino this 
way the edges of the plates and the feed holes are 
sealed simultaneously when the press is screwed up. 
This design has certain advantages when it is desired 
to remove in one piece the cake left on the cloths. 
The method adopted for closing the press plates 
also varies a good deal. Thus it may, in addition 
to the manner shown in Fig. 61, be effected by means 
of a central screw or a compressed air cylinder, or a 
hydraulic ram. In connection with the feeding of 
the press with crude oil considerable attention has 
to be devoted to the fact that the filtration towards 
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Fig. 68--TWO FORMS OF FILTER PLATES 

the end of the operation becomes slower, so that a 
lessened feed is required. If the press is fed by means 
of a belt-driven pump, a relief valve should be pro- 
vided on the feed pipe, so that with the pump running 
uniformly some of the feed may be by-passed when 
the speed of filtration falls off. A steam-driven pump 
can be itself regulated to suit this requirement, and 
therefore does not require the provision of a relief 
valve. A better method than either seems to be 
the adoption of a forcing ram worked by compressed 
air. The flow in this case is stated to be entirely 
self-adjusting. 

As usually supplied these filter presses may have 
anything from six to 45 chambers, the dimensions 
of the plates varying from 13in. to 40in, square. 
The thickness of the cakes left in them is from an inch 
to lin. Little can be said as to the output, for this 
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varies from oil to oil, and with the one oil, according 
to its previous treatment, and’ whether or not it is 
filtered hot or cold, As a@ guide, however, it may be 
said that a press with twenty-four chambers and plates 
25in. square—giving a total filtering area of 208 square | 
feet-—may be expected to filter in 24 hour, 140 cwt, | 
of linseed, cocoanut, or fresh olive oil; 100 cwt. of | 


is treated so as to separate the bulk of the oil from it. 
A common method of effecting this separation is 
by the employment of a “ centrifugal” such as is 
shown in Fig, 65, This machine consists of a cast 
iron casing enclosing a basket of tinned steel wire 
with a pressed steel top ring and bottom. The 
basket is mounted on a vertical shaft supported at 

















Fig. 64—-WASHING MACHINE FOR FILTER CLOTHS--MANLOVE, ALLIOTT 


crude cotton oil; 70 ewt, of crude rape or 
stale olive oil, or 16 ewt. of castor oil. The length | 
of time for which the press will’work without being | 
opened for cleaning also depends upon the nature of | 
the oil being filtered. In the case of linseed oil the | 
press may be run continuously for about a week. | 
It would then be allowed to stand with the pressure 
removed from it for,say, three hours, at the end of | 
which time it would be opened up and the cakes 
formed in the chambers removed. ‘Thereafter it. is 
ready for a further run. | 


FILTER CLOTH WASHING MACHINE, 
Occasionally, and particularly when the production | 
of edible oils is in question, it is desirable to remove | 
the press filter cloths and wash them. A _ washing | 
machine for this purpose is illustrated in Fig. 64. 
In this machine the cloths are treated in a hot dilute 
solution of caustic soda which, combining with the oil, 
produces soap and so cleanses the cloths from 
mucilage and dirt. ‘The machine has an outer casing 
of galvanised steel fixed to two cast iron ends. The 
internal rotary washing compartment is constructed 
of hard-rolled brass plates perforated from the inside 
in @ special manner so as to avoid the creation of 
burrs. Five lifters or rubbers are provided inside 
the drum, while in the larger sized machines such as 
that illustrated there is a central partition. The 
outer casing and the inner drum are both provided 
with segmental doors sliding in brass guides. Hand- 
turning gear is provided for bringing the two sets 
of doors into alignment for loading and unloading 
purposes. The shaft carrying the washing compart- 
ment passes through glands in the cast iron ends of 
the casing, and is supported externally in adjustable 
roller bearings. It is driven through a silent rocker 
chain from a shaft at the back of the machine. This 
shaft carries two loose pulleys for crossed and open 
belts, and a fixed belt pulley. A worm and a worm 
wheel gear is provided automatically to move each 
belt alternately on to the fixed central pulley, so that 
the direction of rotation of the washing compartment 
may, during a run, be reversed at regular intervals. 
Steam and hot and cold water valves are arranged 
on the casing in order that the cloths may be washed, 
boiled, and rinsed. A full bore waste outlet is also 
provided. After the cloths have been removed 
from the machine they are placed in a centrifugal 
hydro-extractor, which removes the bulk of the water. 
Thereafter they may be thoroughly dried, if thought 
necessary, in a steam-heated hot-air rotary drying 
machine. 


THE TREATMENT OF “ FOOTS.” 


In all oil mills, whether the presses in use are of 
the Anglo-American or the cage type, a considerable 
amount of meal saturated with oil escapes from 
the press and accumulates in the tanks in which 
the presses stand, the oil dishes, and so on. This 
material is known as “ foots,” and to avoid waste 





the top and bottom on ball bearings, and driven 
through friction cones from a horizontal cross-shaft. 
The peripheral speed of the basket is usually about 
9000ft. per minute. The slurry is placed within it, 
and in a very short time the bulk of the oil is driven 
off out of the basket. This oil may be mixed with 

















Fig. 65—CENTRIFUGAL EXTRACTOR FOR ‘“FOOTS.” 


that extracted in the usual way or sold separately. 
The residue in the basket is found to contain about 
the same percentage of oil as does the original seed 
before pressing. It is therefore returned to the meal 
kettle and worked back to the press with the fresh 
meal. 











INSTITUTION OF MECHANICAL ENGINEERS. 


At the mevting of the Institution in London last 
Friday, a paper entitled *‘ Notes on the Construction 
of Turbine Pumps,” by Mr. A. E. L. Chorlton, of Lin- 
coln, was read and discussed. ‘The first portion of it is 
reprinted in this issue. After reading it, Mr. Choriton 
remarked that the efficiency of the turbine pump was 
still less than that of the water turbine, but that it 
was gradually driving out of existence all other rival 
forms of pump. The greatest enemy it possessed 
was prejudice. He thought that the performance of 
turbine pumps might, with great advantage, be made 
the subject of research, for if by research the 
efficiency of such pumps could be raised, say, by 
5 to 8 per cent., the total saving, translated into term: 
of money, would be very considerable indeed. 

The President, Mr. Michael Longridge, in opening 
the discussion, remarked that the paper was of a type 
of which he desired to see many more embodied in 
the ‘ Proceedings,’ namely, one describing the 
overcoming of practical difficulties. It formed a 
very fitting supplement to Dr. Unwin’s classical paper 
on the centrifugal pump, read before the Institution 
of Civil Engineers in 1877. Mr. Chorlton’s paper was 
also a warning to young engineers coming straight 
from college, that all practical problems could not be 
solved by mathematics. He regretted that the 
author had chosen to illustrate his paper with 
diagrams rather than with drawings. Possibly, trade 
secrecy had something to do with this, but he sincerely 
hoped that the time would soon come when manu- 
facturers would cease to practise secrecy to the extent 
now followed. He felt convinced that British 
engineers would distinctly benefit by giving freer 
publicity to their ideas and practice. In his reply 
later, Mr. Chorlton associated himself with Mr. 
Longridge’s plea for less secrecy, and stated that 
diagrams had been given rather than drawings 
simply because they were more easily prepared under 
present circumstances. 

Professor E. G. Coker questioned the author 
regarding the laying down of the tangents for the 
throat of the guide passage, illustrated in Fig. 5. 
He desired information as to how the point from 
which the tangents were drawn was selected. Mr. 
Chorlton intimated that the sketch in question was 
a poor one, and that he was not positive it was correct. 
Professor Coker also asked the author if he could give 
the efficiencies of recent designs of turbine pumps at 
different powers and under different heads. By way 
of reply, Mr. Chorlton said that some of his audience 
might be able to give the required figures more readily 
than he could, but that a 500-gallon per minute 
turbine pump might be expected to show an efficiency 
of about 76 per cent. A similar sized water turbine 
would have an efficiency of from 80 to 84 per cent. 
The discrepancy was sometimes explained by saying 
that the turbine pump ran with a divergent flow and 
created eddies, while the water turbine ran with a 
convergent flow and suppressed eddies. He did not 
quite agree that this was a sound explanation, and 
would not accept it as a reason for believing that it 
was impossible to bring the efficiency of the turbine 
pump up to equality with that of the water turbine. 

Mr. T. G. Sherwell agreed with the author that 
research work in connection with turbine pumps 
would be profitable. Manufacturers for the moment 
could not spend any time on such work, but there was 
great room for independent research. Efficiencies as 
high as 85 per cent. had been obtained with turbine 
pumps, and, in his opinion, an efficiency of even 
90 per cent. could be secured. Dealing with the 
question of the “ ring ” versus the “‘ cylindrical * type 
of casing for turbine pumps, he said that in his view 
too much had been made of the difference. In his 
experience he found them equally good and had had 
no trouble with either. 

Mr. Munro asked the author for information as to 
how long the initial efficiency of a turbine or centri- 
fugal pump was maintained. Ina reciprocating pump 
it was, he believed, maintained indefinitely, but in a 
centrifugal type of pump the tips ef the impeller 
would wear or corrode away—as in dealing with acid 
water—and so lower the efficiency. Mr. Chorlton, in 
his reply, admitted that this was an important point 
in connection with waterworks practice, but did not 
give any figures as to the probable duration of the 
initial efficiency of a turbine pump. He said that it 
was not now customary to pump gritty waters such 
as formerly were handled. Modern practice tended 
towards the installation of a settling plant through 
which the water was passed before being led to the 
pump. ‘The general practice as regards the avoidance 
of wear which he advocated in connection with the 
design of turbine pumps, was the increasing of the 
stiffness of the impeller shaft. This permitted fine 
clearances to be given between the impeller and the 
casing interior. The finer the clearances, the less 
would be the flow of water through them, and 
consequently the less would be the wear. It was only 
necessary to glance at the development of the steam 
turbine to see the importance now attached to shaft 
stiffness. * 

Mr. Perey Griffith,’ speaking from the water- 

* We do not quite follow Mr. Chorlton in this argument. The 
reduction of the clearances in a turbine pump may reduce the flow 
through them, but will it not increase the velocity of the flow? The 


velocity of the abrading particles has as much to do with the wear 
as their amount..—ED. THE_E. 
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works engineer’s point of view, said that turbine 
pumps were particularly interesting by reason of the 
large capacity they possessed relatively to their 
‘overall diameter. They had been successfully applied 
for pumping water from bore-holes. Could the author 
tell him what had been the recent experience in this 
application, particularly as to the depth at which the 
pump could be suspended below the mouth of the 
bore-hole ? Mr. Chorlton, in his reply, stated that 
turbine pumps had proved very satisfactory for the 
class of work referred to by Mr. Griffith. Care had, 
however, to be taken that no sand or other dirt was 
disturbed while the pump was being placed in the 
bore-hole. Eighteen years ago he had been associated 
with the installation of a turbine pump in a bore-hole 
at Moscow. It had worked satisfactorily for years, 
until the shaft by which it was driven from a steam 
engine failed by rusting through. With a new shaft 
it continued to work with satisfaction. Replying to 
a query from Mr. Mark Robinson, he stated that the 
overall outside diameter of a 500-gallon turbine pump 
was about 23in. 

Mr. Druitt Halpin referred to a German installation 
in which a turbine pump was used to drive a hydraulic 
crane. It appeared to be a very simple arrangement. 
Could the author tell him what degree of pressure 
might be obtainable in this way? Mr. Chorlton 
stated that there was no difficulty in obtaining a 
pressure of 1500 lb. by this means. The arrangement 
referred to was quite sound. Several years ago it 
had been proposed—and for all he knew to the con- 
trary, the proposal had been carried out—to provide 
hydraulic power for the turrets of battleships by means 
of turbine pumps. 

Professor P. M. Baker remarked that a few years 
ago he had been interested in some tests carried out 
in India on a German-made turbine pump, for which 
an efficiency of from 70 to 75 per cent. was claimed. 
The tests showed an actual efficiency of only about 
57 per cent Mr. Chorlton, replying, said that while 
as usual German efficiency had in this case been 
over-estimated, still it was not to be denied that 
German and Swiss turbine pumps frequently gave 
very high efficiencies. Professor Baker also raised 
the question, whether when pumping acid water with 
a turbine pump there was any danger of electrolytic 
action being set up between the phosphor-bronze of 
the impellers and the cast iron of the sleeve rings. 
On this point the author was, for the moment, unable 
to give any information. 

Mr. A. J. Bremner dealt briefly with the design 
of shaft couplings for turbine pumps. All forms of 
couplings, from solid flanges to Hooke’s joints, had 
been used, but in his opinion a flexible coupling was 
always desirable. Whatever form was used should 
be carefully balanced. Mr. Chorlton later remarked 
that this question of couplings for the shafts of turbine 
pumps was a very interesting and important one. 
Flexible couplings had been largely used. The 
interlaced-belt type had been found apt to give an 
uneven drive. In his opinion, the best form was one 
differmg only from a solid flange-to-flange type in the 
presence of hard rubber sleeves round the bolts. 

Captain H. Riall Sankey asked the author if any 
steps were taken to balance dynamically the rotors 
of turbine pumps, as was done in the case of the 
rotors of steam turbines. Mr. Chorlton said that at 
one time he had believed that dynamical balancing 
was essential, and that he had arranged equipment 
whereby it might be conducted. He had, however, 
later on, come to the conclusion that it was not worth 
while to do more than balance the rotor statically, 
partly because the speed of rotation was in general 
below the critical speed at which dynamical balancing 
was essential, and partly because there were other 
things besides dynamic balance to be considered, such 
as the probability of the discharge from one portion 
of the periphery being greater than that from another. 
Captain Sankey might reply that it was not sound 
practice to neglect one source of trouble because 
another one could not be avoided, but it did not seem 
to him to be worth while, in practice, to eliminate the 
effects of want of dynamic balance, so long as other 
causes were at work producing similar effects on 
possibly a larger scale. 








THE BOMBAY HYDRO-ELECTRIC POWER 
SCHEME. 
No. IL* 

THE power-house, when it is completed, is intended 
to contain eight main generating units, each of 
11,000 horse-power. At present, however, only five 
sets of this size have been installed—see page 472. 
There are also two turbine-driven exciters, each 
of 850 horse-power, and five three-phase step-up 
transformer banks, each of 10,000 kilovolt-ampéres 
capacity. The main turbines are of the impulse type, 
and work with their axes arranged horizontally. 
They were supplied by Escher-Wyss and Co., of 
Zurich, and are coupled direct to Siemens Brothers 
three-phase generators, the combined sets running at 
300 revolutions per minute. The exciter sets are 
made up of Escher-Wyss tangential wheels coupled 
to Siemens Brothers’ compound wound generators, 
the speed being 600 revolutions per minute. 

The turbine wheels consist of cast steel discs and 





* No. 1. appeared May 18th, 





buckets carried on steel shafts, with two ring lubri- 
cating bearings arranged for water cooling. The 
nozzles are of the cast steel deflecting type, and the 
governors are of the oil-pressure type fitted with 
hydraulic automatic servo-motors, which are guaran- 
teed to limit the speed variation to 2}, 5 and 12 per 
cent. when 25, 50 and 100 per cent. of the load is 
suddenly thrown off. The deflecting nozzle is fitted 
in the inlet pipe by means of two bearings, and is 
made water-tight on both sides by means of leather 
washers. The servo-motor consists of a casing with 
a differential piston, of which the lower and smaller 
part is under constant water pressure, and the upper 





cent., and the half load efficiency 97.2 The regula. 
tion is 0.8 per cent. at unity power factor, and 4.6 
per cent. at 0.8 power factor. 

Provision is made for operating each main unit 
with its own transformer bank, or through the 5000- 
volt transfer bus-bar with any bank as required, and 
on the high-tension side the transformer banks and 
out-going lines are operated in parallel. The equip- 
ment consists of remote control, electrically operated 
oil switches and other apparatus operated from the 
benchboard situated on a gallery overlooking the 
generator room at a point which will eventually be the 
centre of the building. The apparatus in the 
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Fig. 9—ROUTE OF TRANSMISSION LINE 


and larger portion is under variable water pressure. 
A dashpot connects the deflecting nozzle and the 
automatic governor, only the needle being connected 
rigidly to the governor. The - whole regulating 
mechanism is operated by this oil-pressure governor, 
and the action is as follows :—In the event of a 
sudden closing movement the servo-motor lifts the 
lever of the main regulation shaft and also the dash- 
pot. The discharge valve, which is arranged imme- 
diately below the latter, opens a slot through which 
the water above the piston can escape. The piston 
of the servo-motor, and the rear end of the complete 
deflecting nozzle, are lifted, and the jet is diverted 
from the runner wheel, the levers being so arranged 
that during this operation there is no movement of 
‘the needle to close the nozzle, thus guarding against 
an increase of pressure in the pipe line ; the nozzle 
then begins to return to its normal position, the needle 
at the same time decreasing and closing the jet out- 
let. This movement is followed automatically by the 
action of the dashpot, the piston slowly sinking and 
closing the discharge valve situated below, when 
water under pressure enters the large cylinder of the 
servo-motor bya pipe in which an adjustable dia- 
phragm is fitted in front of the inlet to the chamber. 
The servo-motor piston is thus forced downwards, 
and the deflecting nozzle returned to its normal 
position. With a slow closing movement of the 
regulator the nozzle is not deflected, owing to the 
slow movement of the dashpot piston, the needle 
being slowly operated directly from the regulator. 
With an opening movement of the regulator the 
nozzle is simply opened, as in the case where no 
deflecting mechanism is used. The thrust in the 
inlet bend, caused by the deflection of the water, is 
taken up by a thrust plate fitted in the end cover of 
the outside bearing, the bearings being connected by 
four strong rods. 

The exciter turbines have separately fitted cast 
steel buckets, with governors of a similar type to 
those just described. The guaranteed speed limits 
are rises of 3, 6 and 16 per cent., when 25, 50 or 100 
per cent. of,load respectively is suddenly thrown off. 
The guaranteed efficiency of the main turbines is 
given as being 82 per cent. and of the exciter turbines 
as 77 per cent. 

The main generators are of the rotating field 
totally enclosed type. Their normal load rating is 
8000, kilowatts, with power factor 0.8. They are 
designedjto generate three-phase 50-period current 
at from 4000 to 5300 volts, and to have a full load 
efficiency, at 0.8 power factor, of 94.3 per cent. 
They are guaranteed to stand a 20 per cent. overload 
for ten hours without injury. Ventilation is provided 
by means of fans on the rotor shafts. The bearings 
have forced lubrication, and are water-cooled. The 
exciters are designed for a full load rating of 600 kilo- 


watts at 250 volts, with a full load efficiency of 93 per | 


cent. Like the main generators, they are guaranteed 
to stand a 20 per cent. overload. 

Each bank of transformers consists of three General 
Electric oil-immersed,water-cooled static transformers, 
delta connected, and designed for a full load output 
of 3333 kilovolt-ampéres at 0.8 power factor, when | 
raising the voltage from 5000 to 100,000 volts. The | 





full load efficiency at 0.8 power factor is 98.1 per 





generator circuits consists of three single-pole, non- 
automatic, solenoid - operated oil switches in cell 
compartments, disconnecting switches, and current and 
potential transformers ; and in the high-tension side 
of the transformer banks three single-pole, automatic, 
solenoid-operated oil switches in tanks, disconnecting 
switches, and series relays ; and similar equipments 
in the outgoing lines with the addition of current 
transformers, choke coils, and lightning arrester 
equipment. The high-tension oil switches are 
automatically tripped by inverse time limit, overload, 
series relays which are mounted on post insulators, a 
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Fig. 10—INSULATORS 


long rod from the relay closing a switch on the wall in 
the opening coil circuits of the solenoids in the control 
wiring. Each switch unit is designed to operate as 
one switch with a breaking capacity of 40,000 kilovolt- 
ampéres. 

The generators are star-wound for operation with 
an unearthed neutral, and, for protection against 
pressure-rises, are provided with “ over-tension ” 
apparatus, consisting of isolating switches, static 
dischargers, and _ star-delta horn-gap  arresters. 
Earthed bus-bars are run throughout the length of 
the building, and copper earth plates are provided for 
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, , , 
connecting up the lightning arresters and other | load of 15,000 kilowatts at 0.8 power factor with a 


apparatus. 

The lighting of the building is provided for by 
means of three 30-kilowatt 440/220-volt 50-period 
single-phase transformers. As a stand-by there are 
two Willans-Siemens Diesel sets which work in a 
building separate from the power-house 
Each of these sets consists of a 100 horse-power engine 


phase generator. 


When the whole installation is complete there are | step-down transformer bank consists of three General 
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Fig. 11—RECEIVING STATION 


to be four out-going transmission lines. At present 
only two of these have been run. ‘The route pursued 
by it may be seen in Fig. 9. It has a length of 43 
miles from the power-house at Khopoli to the receiving 
station in the Island of Bombay. On the way 
it has to traverse two tidal creeks, one of which 
is as much as 10,000ft. wide, with a depth of 
42ft. at high tide. As will be observed, there are 
two change-over stations, by means of which the 
line can be divided up into three sections. They 
are furnished with air-break disconnecting switches. 
The conductors for the general line are of seven strand 
hard-drawn copper wire, each wire having a cross 
sectional area of 0.095 square inch. The maximum 
resistance allowable is 0.255 ohm per 1000 yards at 
60 deg. Fah. Where the line was taken over the 
creeks the cables were composed of seven strand 
hard-drawn silicon bronze having an area of 0.169 
square inch, and a resistance of 0.514 ohms per mile. 


The conductors are spaced 10ft. 6in. apart and, | 


in the case of intermediate towers, are arranged 


delta fashion on either side of the tower, suspended | 


on six-unit insulators. In the case of anchor towers 
the conductors are arranged vertically on either side 
of the tower, and are suspended on six-unit insulators. 
For the creek-crossing towers seven-unit insulators 
are used, the conductors being arranged vertically 
over one another on either side. The arrangements 
of the insulators and towers are shown in Figs. 10 
and 12. 

The suspension insulators, which are 
diameter, are of two types: 
type for using vertically on intermediate towers ; and 
(6) the link type for using horizontally on the anchor 
towers. They are made of dark grey porcelain. 
The metal hoods are of malleable cast iron, and the 
suspension links of galvanised mild steel, the 
threaded portions being sherardised and a special 


non-hygroscopic cement used for cementing up the | 


parts. The ordinary intermediate towers are spaced 
500ft. apart, and the creek-cressing towers 1175ft. 
apart. 

Each outgoing line is protected with choke coils, 
and an aluminium cell lighting arrester equipment 
complete with horn gaps, disconnecting switches 
a discharge alarm, and discharge recorders. In 
addition, a guard wire for protection against lightning 
is arranged over each power circuit. It consists of a 
seven-strand steel cable, 0.295in. diameter for the 
land portion, and 0.378in. diameter for the creek- 
crossings, these cables being double galvanised 
and boiled in linseed oil. 

The equipment at the change-over stations consists 
of four triple-pole, single-throw, 100,000 volt, bolt 
type, out-of-door disconnecting air-break switches, 
which are mounted on seven-unit insulators fixed 
on wooden supports on the towers. They are 
operated by rods from the ground through racks 
and bevel gears. 

Each of the present circuits will transmit (a) a 


| 93 per cent.; and (6) a load of 20,000 kilowatts with 
| @ regulation of 14 per cent. and a line efficiency of 
| 91.5 per cent. 


proper. | Bombay—see Fig. 11. 
| total capacity of 74,880 kilovolt-ampéres of plant, 
running at 200 revolutions per minute, coupled direct | consisting of eight three-phase step-down transformer 
to an 80-kilovolt-ampére 400-volt 50-period, three- | banks each of 9360 kilovolt-ampére capacity. At 






10in. in | 
(a) The metal-hooded | 





regulation of 11 per cent., and a line efficiency of 


The receiving station is at Parel,on the Island of 
It has been designed for a 


present five complete units only are installed. Each 
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Swain Sc. 


AT PAREL 


Electric oil-immersed, water-cooled, single-phase 
transformers delta-delta connected. These lower the 
pressure from 85,800 to 6600 volts, and are designed 
for a full load rating of 3120 kilovolt-ampéres at 
0.8 power factor. For improving the power factor 
and regulation of the system duplicate synchronous- 
condenser sets are provided. Each consists of a 
6600-volt, 50-cyele three-phase continuous motor 
which runs at 500 revolutions per minute, and is 
furnished with a 125-volt exciter on the overhung 
part of the shaft. These motors are rated at 3000 
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Fig. 12—TRANSMISSION LINE TOWERS 


Anchor Tower. 


Swain Sc. 


kilovolt-ampéres full load input, but are capable 
of taking a 20 per cent. overload for ten hours 
without injury. The exciters are interpole, shunt 
wound machines rated at 25 kilowatts each. Similar 
lightning arresting equipment to that installed at the 
power-house end of the line is provided. 

The undertaking was entered upon by the Tata 
Hydro-Electrie Power Supply Company, Limited, 
of Bombay, primarily with the object of supplying 
electrical energy for use in Bombay, and principally 
for working cotton mills. At the present time 





some 60,000 horse-power is being supplied to con- 
sumers. In the majority of cases the electric 
equipment for driving the machinery in the mills 
is provided by the company, the price charged for 
energy being 0.55d. per unit, including the supply 
and upkeep of the machinery, or 0.5 per unit for 
current alone. The motors supplied have three 
standard speeds, 265, 290, and 365 revolutions per 
minute. They are of the slip-ring induction type 
wound for 2000 volts three-phase 50 periods, and they 
vary in standard sizes from 30 to 500 horse-power. 
The starting switches are of the liquid type. The 
current is distributed from the receiving station at 
6600 volts as a three-phase supply with an unearthed 
neutral. The cables are of the three-core paper- 
insulated lead-covered type, and are used in standard 
sizes, namely, 0.1, 0.15, and 0.2 square inch in cross 
section. They are laid in the ground on the solid 
system, in bitumen contained in earthenware trough- 
ing in trenches 18in. deep below the footpaths, and 
from 2ft. to 2ft. 6in. below the surface in side and 
main streets. The mills supplied are arranged 
in groups, each group having a feeder to each mill, 
with an emergency ring feeder connecting up all the 
mills of the group. A sub-station is provided at each 
mill for transformers and switch gear. The power 
equipment of the various mills ranges from three 
motors of a total of 325 brake horse-power to nineteen 
motors aggregating 2400 brake horse-power. 

The names of the contractors for those portions 
of the work which have not been already specified 
were :—For the hydraulic works, Paulin and Co., 
Limited ; for the pipe line and head gear, Escher, 
Wyss and Co.; for the transmission towers and 
insulators, Bullers Limited ; for the mill equipments, 
the British Westinghouse Electric and Manufacturing 
Company, Limited ; and for the street distribution 
system, Callenders Cable and Construction Company, 
Limited. 








MECHANICAL PUDDLING. 
(By a Contributor.) 


THE pressing demand for an enlarged output of rolled 
iron to meet natonal needs has led to the formation 
within the past few months of an Iron Manufacturers’ 
Puddling Research Committee of sufficient importance 
to embrace the whole of the ironmaking districts of 
England, Scotland, and Wales. The discovery of some 
practicable puddling machine is the main objective of this 
research, for in no other way can the requirements of the 
trade be met. The most imperative demand of the situa- 
tion is the provision of bigger individual masses of iron 
in the forges. At present hand puddling furnaces do 
not give a yield of more than, say, 44 cwt. to 5 ewt. per 
“heat.” Whether the new Research Committee will 
be able to improve upon this practice remains to be seen, 
but it is very suggestive that among other modern 
authorities Professor Thomas Turner, who occupies the 
metallurgical chair at Birmingham University, has expressed 
serious doubts that it will ever be possible to produce 
by hand puddling much larger masses of high quality 
iron than at present obtain, or to produce blooms or 
ingots of iron at all comparable in size with steel ingots. 
This view is borne out by experience which over and over 
again has shown that in practical working heavier meltings 
are not obtainable. 

Another reason exists for the discovery of some 
mechanical system of pig boiling. The race of puddlers 
and puddlers’ underhands in the United Kingdom has 
been steadily diminishing for years past, the reason 
assigned being the arduous nature of the work. 

The only machine puddling which to-day prevails 
is the Roe mechanical furnace, the invention of Mr. 
James P. Roe, and used at the Reading Iron Com- 
pany’s Works, Pottstown, Pennsylvania. To the credit 
of iron trade invention in our own country, it may be 
said that Mr. Roe was an ironworks manager at Con- 
sett before he went to America. The charge used in his fur- 
nace weighs about 2} tons, and he claims that by means of 
feeding which he adds to the furnace in the form of oxides 
in the course of the mechanical boiling, he is at the present 
time securing an overweight in his yields—compared with 
the original weight of metal charged into the furnace— 
of an average of 14 per cent.* No doubt the Iron Manu- 
facturers’ Research Committee before it concludes its 
investigations will enquire into all the details of Mr. Roe’s 
process and see if by any means it is applicable to British 
usage. 

Meanwhile, ironmakers in this country are by no means 
entire strangers to what Mr. Roe is dcing, and certainly 
some British matallurgists have seen his furnaces at work. 
The Staffordshire Iron and Steel Institute, which has had 
one or two recent debates in the course of which Mr. Roe’s 
process was brought up, hardly appears to think that 
salvation for the wrought iron trade will be found along 
Mr. Roe’s lines. The criticism made by this body is that 
the plant is very expensive, and that although its installa- 
tion might lessen ironworks dead charges by leading to 
larger outputs, the initial expense would be so considerable 
as to render the use of the plant almost impossible except 
at very large works. As concerns the inventor’s claim of 
overweight yields up to even 14 per cent., this year’s 
President of the Staffordshire Institute, Mr. J. Ernst 
Fletcher, concurs with Mr. Roe that high yields are 
possible when the temperature control of the furnace is 
right, and where the true function of the fettling slags 
is understood ; and further, that the overweight obtained 
is “‘indeed a remarkable tribute’’ to the system. The 
general opinion of the Institute, however, as reflected in 
the discussions that have occurred, seems to be that the 
overweight is only obtained at the expense of additions 
to the original charge the cost of which seems to be 
overlooked. 

The only experience which British ironmasters have had 
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of any serious attempt at machine puddling was gained 
with the Danks rotatory puddling furnace, the invention 
of Mr. Samuel Danks, a Staffordshire forge manager, but 
who had had an American experience. He came over to 
England in 1871 to introduce his patent to British iron- 
masters, and particularly those of Staffordshire. The 
Iron and Steel Institute was so much interested in this 
attempt to get rid of hand labour that in October, 1871, 
it sent a deputation to America to investigate the process. 
Mr. G. J. Snelus was selected for the purpose as the best 
metallugical authority at the time, and he had with him 
as practical advisers two ironworks forge managers, 
Messrs. Jones and Lester. The Commission visited the 
Cincinnati Ironworks, where the machine was at work, 
and conducted an elaborate series of experiments. It 
took with it 40 tons of pig iron selected from Dowlais, 
Coneygree, Butterley, and Cleveland brands, together with 
@ variety of fluxing materials, all of which were used in the 
trials. The Commission drew up its report at Washington, 
and submitted it to the Institute in January, 1872.+ 
At the annual meeting in London in May of the same year, 
under the presidency of Sir Henry Bessemer, a lengthy 
discussion took place on Mr. Snelus’ report on the Danks 
and other puddling processes, for there was at the time 
a kind of mania for some system of machine puddling, 
and Mr. Snelus had examined both the Shearman and 
Heaton processes. The analyses on the Danks furnace 
were the most elaborate that had been made of the 
puddling process up to that time,t and they were of 
permanent value as revealing the important fact hitherto 
unsuspected and directly contrary to Dr. Percy’s previous 
teaching, that phosphorus was eliminated very early in 
the puddling while the metal was fluid. In addition to 
the Cincinnati experiments the Danks furnace was tried 
in North Staffordshire at the works of Messrs. Robert 
Heath and Sons, and at Middlesbrough. But it was not 
@ success, the main reason probably being that a suitable 
material could not be found for lining the puddling chamber, 
and because also of the great cost of the repairs which 
the patent involved, and Mr. Danks, who had personally 
superintended the erection of the trial furnaces here, 
returned to America. 

From all this it will be seen that the past history of 
attempts at machine puddling does not encourage the 
expectation that the British Ironmasters’ Research 
Committee will easily find out by the fresh investigations 
upon which it has embarked much that will help in solving 
the puddling problem as it presents itself to-day in all the 
iron-making districts of the country. The discovery of 
any mechanical process which will. be accepted by the 
ironmasters of this country as a substitute for hand labour, 
no matter how laborious and unsatisfactory the latter may 
be voted, is a matter of the greatest difficulty. 








REFRACTORY MATERIALS. 


A veRY successful meeting of the Refractory Materials 
Section of the Ceramic Society was held at Stourbridge 
on May 2Ist. The papers on the agenda dealt with various 
aspects of the refractory material position, and the attend- 
ance was representative of all classes interested. 

Dr. W. S. Boulton in a paper on the clays of South 
Staffordshire and its borders pointed out that some of the 
coal measure clays in the Stourbridge district contain 
a considerable percentage of iron, and have been worked 
extensively for the iron content. In the year 1858 there 
were aS many as 147 iron furnaces in blast in North 
Staffordshire and East Worcestershire. The district could 
claim to possess some high-class refractory clays, some 
among them being suitable for service in the steel industry. 
The true fire-clay should resist a temperature of at least 
1580 deg. Cent. 

In a paper on the application of scientific management 
to fire-brick works Major C. W. Thomas joined issue 
with the critics of the British fire-brick maker for his 
alleged neglect to make use of scientific methods. His 
own view was that the critics had not only a very slight 
knowledge of the problems which face the fire-brick maker, 
but also of the precise extent of the technical data at 
his disposal, and had generally refrained from giving 
helpful constructive suggestion. Those in close touch 
with the position knew that a good deal of research work 
in refractories had recently been carried out under the 
auspices of the Ceramic Society, and there was every 
indication that the various technical institutions which were 
taking up the investigation of the subject would before 
long be able to make good the gaps in knowledge that 
now existed. Pending the accumulation of the necessary 
technical data there were many problems connected with 
the manufacture of fire-bricks to which the maker should 
give his attention, as it was quite certain that the conditions 
governing the uses of refractory materials were going 
to be very different in the future from what they had been 
in the past. The higher temperatures and greater 
productivity of industrial furnaces were already making 
greater demands on the resisting power of all refractories, 
with the result that the question of supply and demand 
had been lifted to an entirely different plane. Those who 
so strongly advocated the adoption of German methods 
of making fire-brick goods entirely overlooked the great 
difference between the German and British fire-clays, 
and did not realise that processes which were satisfactory 
in the one case because of the nature of the clays used 
were certain not to give parallel results when applied to 
entirely different clays. If he might outline the course 

inquiry should now take, it would include the question 
of the mining and selection of raw materials, the particular 
requirements of various industries, the blending and 
preparation of bodies, and methods of making, as well as of 
drying and burning. Physical composition was of equal 
importance with chemical analysis. There was no doubt 
that mechanical methods of manufacture were capable 
of being developed to a considerable extent, and fresh 
consideration should be given to the question of gas firing. 
With regard to the controk of furnace temperatures 
no instrument suitable for ordinary brickworks use had 
yet been devised. 
Fire-clay from the manufacturer’s point of view was 
the subject of a paper by Mr. G. H. Timmis. The author 


claimed that if the famous Stourbridge pot clay was as 
suitable for making fire-bricks as for making crucibles 
and pots no other clay could compete with it. The 
difficulty of the manufacturer in making new departures 
was the impossibility of reproducing in the laboratory or 
experimental furnace the stresses due to expansion 
and weight, the cutting action of furnace heat, the 
mechanical action of dust at a high velocity, and the 
chemical action of slags and fumes under working con- 
ditions. If users of refractory material would assist 
in trials under furnace conditions they would give a stimulus 
to manufacturers to exploit new combinations of clays 
and new processes of manufacture that would be helpful 
to all interests concerned. As regarded German-made 
refractory material, of which he had had the opportunity 
of examining large consignments, the small proportion 
necessary for high-grade work was not made of a natural 
clay, but had been built up synthetically, and was of first- 
rate quality, but the bulk of the goods were made from 
a natural clay and were of a very poor quality. 


for steel furnaces from the consumer's point of view 


and the practical character of the contents elicited favour- 
able comment. 


of iron and steel making been such a need for careful 


for dealing with the subject has not been really felt, 


understood that old practice must be changed. 


existing furnaces have had to be flogged to the utmost, 


of silica bricks, not only from different makers, but 


mysterious softening and breaking away of portions of | ¢ 


again, a roof or crown may commence to “ spall”? when | « 


to insufficient burning, or both. 
this is a trouble which always sets up considerable friction | ¢ 
between the furnace manager and the manufacturer. | i 
It is true that, as the brickmaker alleges, it may sometimes | 1 
result from the careless manipulation of the furnace, | « 


obscure. It cannot be due altogether to the character | t 


lower the silica content the more important is the question 
of failure investigations showed that the main body 
but owing to this main body being coarsely ground | i 
the binding material was dispersed throughout the | « 


mass in proportions out of balance with the general | f 
constituent, and the final result was that the bond 


Spalling is probably always due to the fact that the |i 
bricks have not been properly burnt. 


sumer, that the obvious remedies have not been more ]|s 
carefully applied. e 


testing appliances. In addition to the furnace for testing 
bricks which has been installed at Sheffield University, | t 


rapid improvement in the character of refractories. 


all steel manufacturers and _ refractory brickmakers | t 


Society, and contribute to a research fund. An arrange- | 0 
place a furnace at the disposal of the society, for the purpose 


under the supervision of representatives of the three 
interests involved. Provided such a course were adopted 


porosity, chemical constitution, thermal treatment, 





area of the gas ports, and the consequent greater velocity 
of the gases. It is almost certain that abrasion in such 
circumstances is due to the velocity of the moving column 
of gases, which at the outgoing block has to divide into 
several smaller columns, and it is the fact that abrasion 
can generally be noticed at all points where the moving 
gas column receives a check or is made to take a different 
direction. This opens up a wide field for research in 
testing of different materials for resistance to abrasion. 
Probably composition, texture, bond, and perhaps other 
qualities will have to be examined and results tabulated 
in order that success may be achieved. A point which 
the brickmaker should bear in mind is that to make 
a satisfactory furnace job it 1s essential that the bricks 
should be of a good shape. On this ground the average 
silica brickmaker has laid himself open to much criticism. 
Makers cannot attach too much importance to the correct- 
ness of shape and size of their brick if they wish to obtain 
the best possible results from silica bricks. 

Another important material used in the open-hearth 


The paper by Mr. W. J. Brooke dealing with refractories | furnace, particularly for the basic process, is the magnesite 


brick. These bricks are usually employed in the bottom 


was an excellent contribution to this branch of the subject | of the furnace underneath the basic material, and their 


well-known power of resistance to fluxing by heat or by 
basic substances makes them invaluable as a safeguard 


The paper says that there has never in the whole history | to prevent ‘‘ break outs,” with their attendant losses. 
The chief qualities needed in a good magnesite brick 
investigation and research in connection with the manu-|are perfect shape and size, fineness of texture, absence 
facture of refractories for open-hearth furnace work |of porosity, intense hardness, maximum density, and 
as at the present time. Until now the spur of necessity | complete freedom from any tendency to hydrate or ** fall.” 
These qualities have for many years been found in the 
although even before the war it was gradually becoming | Styrian bricks supplied by Austrian makers. The demand 
Increased | for such bricks has, during recent years, been accelerated 
demand due partly to the very large expansion of the | by the rapid increase in the employment of the Talbot, 
number of steel furnaces and partly to the fact that | Monel, and other processes for the manufacture of steel 
in which large units involving big risks are employed. 
and repairs when made hurriedly performed inthe minimum | The early efforts of English makers to enter the field 
of time, forced the brickmaker to avail himself of any | against Austrian magnesite bricks met with very little 
material that from a chemical standpoint appeared | success, and it was soon realised by users that manufac- 
suitable. Yet, although the analysis of the bricks being | turers had but little idea of the kind of material they were 
supplied to-day was very little, if any, different from what | handling. The reply to criticism was that the only 
it was in pre-war time, results show that practically | magnesite available to the British maker was either 
every grade of silica brick to-day is inferior to the bricks | Grecian or Norwegian, which was nearly pure, whereas 
supplied three years ago. Many obscure issues had been | the Styrian material was highly ferruginous, and that this 
raised for the consideration of the industry. To the | characteristic gave a natural bond which the British 
intelligent furnace manager the very erratic behaviour | manufacturer was unable to obtain. 
knocked out of this argument by an accident. 
from the same producer, is a source of considerable | of magnesite bricks, at a time of pressure, was obtained 
anxiety. Sometimes the bricks have given excessive expan- | from a merchant’s stock, and these bricks in service 
sion, with the result that walls or blocks or roofs break | proved to be equal if not superior to the Austrian brick. 
up from the lateral crushing stresses, whilst other bricks | Inquiry elicited the fact that these particular bricks 
“run” on the least provocation; there is sometimes a] were a spoilt lot, having been burned in manufacture 


The bottom was 


A supply 


and turned out under-sized. The essential point is 


the bricks without any appearance of true fusion, and, | that the bricks contained merely a trace of iron oxide 


9 alumina and very little lime. There is no doubt that 


gas is first put in. Many causes are apparently at work. | the Spaeter magnesite bricks owe their value to (1) fine 
Excessive expansion is almost certainly due to the bricks | grinding; (2) high preliminary burning; (3) powerful 
not having been thoroughly dried before burning, or | hydraulic pressure in making the shape; (4) high tem- 
As to “running,” | perature in burning the final product. The last-mentioned 


condition appears to be the most important of all, since 
t has been clearly proved that at high temperatures 
nagnesite assumes an allotropic condition in which it 
»btains maximum density and becomes semi-crystalline, 


but where it arises from defective bricks the cause is more | and semi-vitreous, forming an almost solid substance, 


o which the name of beta magnesite has been given. 


of the bond, although investigation suggests that the | It has been stated that the so-called iron bond is respon- 
sible for the formation of this change, and if this be the 


of the remaining constituent. In a particularly bad case | case the easiest way for the iron content to be introduced 
would be by adding after the first grinding of the partially 


of the brick was of a highly refractory character, | calcined material a suitable proportion of ferrous sulphate 


nsolution. If necessary, this might be added in the form 
f waste pickle. When calcined this would give the very 
inest admixture of iron oxide, and would approximate 


very nearly to the naturally combined condition of the 
being more fusible than the general structure, melted | Styrian material. In spite of early failures it must be 
and carried away with it the more refractory material. |now conceded than an improvement is being made 


n the quality of British magnesite bricks. We are 


If these troubles | certainly on the track of success, and this is ina considerable 
are known, and the causes more or less understood, | measure due to the researches of Dr. Mellor and his staff. 
it can only be from indifference, first, on the part of | Up to now only the scientist and the brickmaker have 
the manufacturer, and secondly, on the part of the con- | been collaborating ; if the user is also taken into partner- 


hip, and furnace tests made under ordinary working 
onditions, results could be quickly obtained for the 


Much has been heard as to the need for proper brick- | benefit of the British steel industry. 


Mr. W. G. Jones (Ministry of Munitions) referred to 
he great increase of output of shell steel which had made 


there are hundreds of brick-testing furnaces throughout | great demands upon the manufacturer of refractory 
the country, and if the necessary co-operation of all | materials. 
interests concerned could be obtained there would be a] was about 6,000,000 a month; at the present time the 
monthly output was over 10,000,000. This was a fact 
What is now required is the collaboration of the maker, | which should be borne in mind when reference was made 
the consumer, and the scientist. The author suggested that | to the admitted depreciation during the war period in 


Before the war the output of fire-bricks 


he quality of the silica brick. Difficulties had arisen 


in Great Britain should become members of the Ceramic | in connection with labour in ganister mining, and in his 


pinion the silica brickmaker had shown great resource- 


ment should then be made for a modern steel works to|fulness in meeting the demands made upon him. He 
agreed with the statement that chemical analysis was not 


of carrying out such tests as might be considered advisable | a sufficient criterion of quality, as bricks almost identical 
in chemical analysis behaved quite differently in service. 
With regard to magnesite bricks, it was perfectly true that 
we should in a short time cease to hear that German | the quality of the British brick was improving. One 
silica bricks were superior to those of English manufacture. | reason why these bricks had always been imported was 
The tests made under this scheme should investigate | that owing to the great loss of weight in process of manu- 
the effect of varying degrees of texture, density, and| facture it was cheaper in normal times to import the 
finished brick than the raw 
variations of bond, &c. The results would,in the first | clear, however, that we should have to rid ourselves 


material. It was 











as a whole. 





t Iron and Steel Institute Journal, 1872, vol. 1. 
t “Creators of the Age of Steel.” W. T. Jeans. 


certainly not more than can be traced to the smaller 


instance, be communicated to the individual brickmaker 
whose manufactures were being tested, but would ulti- 
mately, no doubt, be available to the industries interested 
For testing the higher grade of silica brick 
the roof of a steel furnace of large capacity, in which the 
length between blocks is over 30ft., was the best guide. 
On a part of the roof between crown and skewback over 
the tap hole for a distance varying from 2ft. to 5ft. on 
either side of the transverse centre line of the furnace 
service conditions are exceedingly severe on refractories. 
Mr. Cosmo Johns, at the Iron and Steel Institute, rightly 
pointed out that one of the most important points to 
be investigated is the cause of abrasion by the furnace 
gases at high temperatures. 
by the alternate oxidation and reduction, such as may 
occur in the gas ports, since it cannot be fairly stated that 
much more wear is noticed in the gas than the air ports; 


It can hardly be explained 


of the old dependence on foreign sources of supply. In 
order to achieve this a really national effort was necessary. 
His own view was that the necessary research should be 
directed from one centre, say at Stoke, and that other 
research departments should be established at Sheffield, 
Glasgow, in South Wales, at Birmingham, and elsewhere. 
Each of these centres should undertake a particular 
branch of the work. For example, Sheffield might deal 
with the refractory materials used in the manufacture 
of tool steel ; South Wales might look into the question 
from the point of view of the basic steel maker ; and 
Glasgow might deal with the acid steel maker’s require- 
ments; the whole of the work to be co-ordinated at the 
chief centre. 

Mr. J. Hollings, speaking on behalf of brick manu- 
facturers, said the industry would cordially welcome the 
co-operation suggested. It was a great mistake, however, 





to suppose that there had hitherto been no scientific 





A IRTET ot Re esepeaarcananineamerpe aren ear pecnermmer mire = TM 


Ser ONY ag 








May 25, 1917 


THE ENGINEER 


467 








investigation of the subject. The paper by Mr. Brooke, 
giving the user’s point of view, was a very valuable con- 
tribution. If he might make a suggestion to the steel 
manufacturer, he would ask that there should be a closer 
connection between the buying department and the 
steel works staff. With regard to the magnesite brick 
it was very important to remember that the Styrian 
brick was not the outcome of any mechanical admixture 
such as it was suggested would give the same result. 
He did not believe the same effect could be produced 
artifically. 

Mr. Alfred Hutchinson reminded the meeting that a 
modern steel plant carrying on the whole chain of manu- 
facturing processes would use many kinds of refractory 
material, and if the plant was to be kept in continuous 
operation it was essential that all the refractory materials 
should be of the right type. The trend of development 
of the British steel industry clearly pointed to the greater 
importance which refractory materials must assume in 
the future. It was essential that we should make ourselves 
independent of outside sources of supply for magnesite 
bricks. That was one of the most important questions 
before the British steel maker to-day. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
A SECRET SESSION FOR ENGINEERS. 

Sir,—I think that the sincerity and single-minded purpose 
of Mr. Petter’s letter, under the heading printed above, in THE 
ENGINEER of May 18th, should be answered in the spirit in which 
I am sure he wrote it, and I think the answer should come from 
me, partly, because I was a member of the Council to whose 
influence he attributes the rejection, in June, 1915, of his 
proposal that the Institution of Mechanical Engineers should, 
in its corporate capacity make arrangements for receiving from 
its members particulars of inventions relating to apparatus 
likely to be of service in prosecuting the war and bringing the 
same to the notice of the Government—and partly because 
he appeals to me, as the present President of the Institution, 
to organise machinery amongst the members of the Institution 
and of other institutions which—he thinks—could, and probably 
would, co-operate, for placing the trained engineering intelligence 
of this country at the service of the State, and for making 
arrangements so that the attention of engineers may be focussed 
on the problems awaiting solution. 

The two propositions are not identical. The first contemplated 
mothering the war inventions of members of the Institution of 
Mechanical Engineers only ; the second is of wider scope. In 
considering both, I think it will become evident that a Committee 
to be capable of dealing with inventions for military purposes 
must consist largely of military men. For in the first place, 
they only are in a position to ascertain the varying needs of the 
army from day to day, because they only are familiar with the 
activities of the numerous departments and committees con- 
cerned with the prosecution of the War and the extremely 
complicated systems of communication by which these bodies 
are connected. And in the second, it must be remembered 
that nearly all inventions of civilian brains have to be modified 
to make them suitable for military use, and that military men 
only have the experience to determine the nature of the 
modifications needed and the opportunities of making the 
prolonged and varied tests, to which every invention must be 
submitted before adoption by the Military Authorities. 

Was it likely that the War-oftice or the Admiralty or any other 
military department would have detailed much-needed officers 
to sit on a Committee established to deal with the inventions of 
members of the Institution of Mechanical Engineers ? Even 
if it had been proposed that the Institution should deal with 
war inventions from all sources, I do not think the necessary 
co-operation of the services could have been obtained, and I am 
quite certain that neither the financial resources of the Institution 
nor the accommodation at its disposal, would have been 
sufficient for the work. These and other obvious considerations 
led the Council to the decision they arrived at—I think the 
experience of the Inventions Committees set up by the Govern- 
ment proves that the decision was wise. Since August, 1915, 
the Munitions Inventions Department has had to deal with 
nearly 32,000 inventions. How many more have been con- 
sidered at Victory House I do not know. The matter was 
clearly one that could only be dealt with effectively by the 
Government. 

And if the establishment of an Inventions Committee by the 
Institution of Mechanical Engineers was undesirable in 1915, 
it would be still more sonow. War is a highly technical business, 
and most of those who have the knowledge needed for conducting 
it successfully are in confidential communication with the 
Admiralty, the War-oftice, or the Ministry of Munitions. To 
secure their services no Committee of Engineers is needed. 
For those who are not yet working for the Authorities, the 
Board of Invention and Research, the Air Board, and the 
Munitions Inventions Department, are available. Of the 
working of the first two 1 have no experience, but as regards the 
last, 1 can assure inventors that their proposals receive the most 
careful consideration, and if they show any germ of success, 
are not only considered, but are made the subjects of experiment 
and development. No committee which the engineering 
institutions could set up could offer the same opportunities to 
inventors. And as to focussing attention upon problems still 
awaiting solution, I think I may be permitted to state that such 
problems are constantly being placed confidentially before those 
most likely to find the solutions. 

Something more might perhaps be done in this direction 
without detriment to the country’s interest. I have made 
suggestions to that effect, but the difficulties in the way of even 
a limited publication of our needs are great, and no man of 
sense would suggest that they should be published broadcast 
for the edification of our enemies as well as for the use of unknown 
inventors, on the small chance that a solution will be found by 
one of them. 

I know that the Council were most reluctant to throw cold 
water on Mr. Petter’s proposals in 1915, because they felt them 
to be disinterested and sincere. I can assure him that I am 
equally reluctant to refuse to listen to his appeal to-day, yet 
1 must refuse because I do not believe that another War 
Inventions Committee would serve any useful purpose, or that 
it would receive the support of the other Engineering Institutions. 

In conclusion, one word about our late President, Dr. Unwin. 
I do not think Mr, Petter’s jibe against him is quite fair. As far 
as I remember, the President was speaking of inventors 
generally, when he mentioned what Mr. Petter calls the ‘‘ wild 
eat ” variety, and not of members of the Institution in particular. 
I think his premonition has been amply justified. Writing after 
an experience of nearly two years, I can state that of the 31,000 
and odd hundred inventions received by the department with 
which I am associated, no less than 99 per cent. have been 
of the “‘ wild cat ’’ or other unsuitable varieties, salted at rare 
intervals by good things which cannot be made use of during 
the war, because of the risk of confusion likely to be caused by 
multiplicity of patterns, the delay and limitation of output 
which changes in design or manufacturing processes would 
entail, or the impossibility of making necessary experiments 





and tests. These are not lost sight of, but have been put aside 

for development when the war is over. Of the remaining 

1 per cent. some, very valuable, have been adopted, and the 

remainder are still under experiment and in process of develop- 

ment. MicHsaEL LONGRIDGE. 
Westminster, May 22nd. 


Sir,—It requires no sense of the prophetic to feel that the 
several contributions upon the above subject to your columns 
presage the expression of many opinions which will condemn 
the inertia of the Councils of both Institutions—Civil and 
Mechanical—in their acceptance of a secondary position, in 
connection with that which is essentially, in mechanical and 
scientific subjects, an Engineers’ War. 

At the time of the establishment of the Ministry of Munitions, 
it would be interesting to know what opportunities were given 
to the Councils of the Institutions of Civil and Mechanical 
Engineers to formulate their services, and if no invitation was 
extended to them what action did they take to impress upon 
the Minister of Munitions the importance of the services of the 
members of the Institutions ? 

Apologists for the Councils may say they were helpless 
without political backing—that patriotism was shown by giving 
up the houses of the Institutions for the use of the Government, 
that several thousands of the younger members are on active 
service, and many of the older members are engaged upon 
problems ranging from engineering to finance in connection 
with the war—but these are all subsidiary points, and common 
to other corporate bodies with patriotic intentions and desires, 
and do not absolve the Councils of our leading, Engineering 
Institutions for not asserting their positions to at least an 
equality, in matters mechanical and scientific, to those which 
obtain with the political head of the Munitions Department. 

Mr. E. W. Petter, in his well-balanced letter to you in your 
last week’s issue, expresses amazement that the Minister of 
Munitions is a Doctor of Medicine, and rightly attributes to 
such an appointment a negation of engineering knowledge. 
The inversion of this anomaly by the appointment of one of 
our few engineers, with political tendencies, to the position of 
Chief of the Medical Army Corps with the control of Clinics and 
Pathology, and the right to make incursions into the drug trade 
for the purpose of effecting dilution, would undoubtedly cause 
a loud public outcry, including very effective protests from the 
Councils of the College of Surgeons, the Royal Society of 
Physicians, and the Council of the Pharmaceutical Society. 

May 22nd. PontiFEx, 8.W. 1. 

THE METRIC SYSTEM. 

Sir,—I think my own leaning in regard to this matter is 

that the two systems of measurement are, at any rate at present, 





necessary for the world’s trade, and it seems a pity not to 


approach the subject with a view to simplifying the conversion | . an 
| stage or after the issue of Letters Patent ? Is there any “ system 


of the units of the one to the other. In this connection I may 


say that, some thirty or more years ago, when chief draughtsman | 


to a large firm in London, which did a considerable trade in 
Latin countries, a demand for drawings in metrical scales and 
figures was always arising. 


Whilst it is easily possible that by the adoption of this idea 
overlapping of schemes might result in much waste of time 
and energy on the part of inventors, inasmuch as they would, 
in a number of cases, devote themselves to ideas which have 
already been tried and found impracticable, the general result 
would be that the problem would be approached without 
constraint and with unfettered minds. 

The easiest path for an inventor is naturally to take a known 
device and evolve therefrom some improvement, but this 
very line of procedure is apt to stunt real originality, and we 
can surely leave such more or less stereotyped evolution to our 
Admiralty and Research Stafis. } : 

The authorities may have reasons for refusing to give even 
publicity to the construction of our Allies’ weapons, but the 
writer considers that the objections will be more than counter- 
balanced by the considerably increased area of idea-gathering 
grounds, and a further effect would be to check a considerable 
number of the well meant, but ill-founded schemes which are 
now being put forward by the ignorant. 
FRANK FIELDEN. 


Manchester, May 16th. 


SHIP SALVING. 


Sir,—I have read with much interest the description in your 
last issue of the raising and restoring to work of the German 
submarine, U.C.12, by our enterprising Allies, the Italians. 
Why do we not do the same ? There must be scores of German 
submarine boats sunk around our coasts, in positions well known 
to our Admiralty. And there are also, unfortunately, scores of 
fine merchant steamers which only need raising to the surface, 
repairing, and putting to work again. ; ' 

Are our Naval Authorities doing anything in this respect to 
relieve the national shortage of ships? It is quite a simple 
matter, after the expense of the initial outlay in providing 
a properly equipped salving pontoon and dock, fitted with 
the necessary electric and hydraulic appliances, to readily and 
quickly raise these sunken wrecks, which lie around us, hidden 
monuments of our ineptitude and slowness. It is surely a much 
quicker and much cheaper operation to raise, and repair a sunken 
steamer, than to build a new one. J. W. W. 

Widnes, May 22nd. 


DANGERS OF THE GERMAN PATENT OFFICE. 
Srr,—In the article in Taz ENGINEER of April 6th are pointed 
out what are properly styled “‘ dangers of the German Patent 
System.” Mr. James Keith’s letter to you, published in the 
article of May 11th, discusses certain dangers or drawbacks of 
the ‘‘ British Patent System.” While agreeing, substantially, 
with the contents of both articles, I venture to suggest that the 
term ‘‘ system,” as applied to our own patent laws, is of doubtful 
propriety. 1f we have a system, is it met with in the application 


in the official examination of applications, which ignores the 
real question at issue, namely, whether the subject of the 
application is an ‘‘ invention” ? Again, is there any recognis- 


| able system in the provisions which fix the obligations of patentees 


To take, say, a foundation drawing, made to a scale of one- | and which were presumably intended to ensure that the public 
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“Tre Enaiwcer” 


COMBINED METRIC AND BRITISH SCALE 


sixteenth or one-twenty-fourth, and convert it, was a big job. 
It therefore occurred to me to have a series of scales made as 
per sample, one side in metric scales, one-one-hundredth to, say, 
one-fifth, and the other side feet and inches to agree, both scales 
starting frm a common zero point. Now, given such scales, all 
drawings, details included, were made by the draughtsmen from 
these standard office scales, and could be figured up English 
or metric with equal ease, and were good for use in our own 
shops or for abroad. I expect this almost obvious plan has 
been adopted elsewhere, but I have not seen it, and thought it | 
might be of interest. 


Minchinhampton, May 20th. E, W. SARGEANT. 


ENGINEERS AND SUBMARINES. 


Sir,—The notes in your ‘“‘ Random Reflections” on the | 
question of increased publicity being given to the problems | 
connected with the submarine menace, are worthy of the serious | 
consideration of all who have the best interests of the country 
at heart. The problem is, indeed, so vast, and its effective 
solution of such vital importance that question of precedent | 
per se should not be allowed for a moment to stand in the way. | 
The obvious objection which might be urged by the Admiralty | 
and Inventions Board that it opens up a venue for the flooding | 
of their offices with hair-brained ideas of cranks, is one which 
could be met by a slight increase in the examiners. 

1t is generally admitted that a specialist is too apt to become 
atrophied in his reasoning and outlook, and it is even possible 
that an idea which seems purely visionary may contain some 
germ or some new phase of a solution from which a fully 
developed and effectual scheme might be prepared. 

The suggestion that an Admiralty official should in a secret 
lecture describe the present devices tor attacking and rendering | 
futile the machinations of our enemy, pointing out the known 
defects of some, and explaining the principle of success in others, 
is one which is open to the risk of leakage, and in the present 
evolution of this type of warfare it is of paramount importance 
that our plans should be of the nature of surprises and as 


by our enemy. 
It is common knowledge, however, that we are in possession | 


of a number of enemy submarines. Now, a series of illustrated 


articles with drawings of the latest types,of these, together | found necessary. 


with their known performances and capabilities, would be | 
giving information which is possessed in a full degree by our 
enemy already. Thestarting point for devising means of meet- | 
ing submarine attack is surely to first clearly understand the | 
capabilities and limitations of such a submarine. In the provinces, 
at any rate. there are no public facilities for this information | 
being acquired, and enquiry at the Manchester Reference | 
Library, for instance, only elicits the supply of one or two books 
written in the popular vein containing one or two chapters 
which are hopelessly out of date. Such data as the radius | 
of action, the surface and submerged speed, the shortest period 
of submergence, the manceuvring capabilities, the thickness 
of the hull plates, the maximum diving and ascending velocities, 
these, and a hundred and one other details, which are common | 
knowledge to those who are in constant touch, may readily | 
be the starting point of a train of thought to the general engineer, 
and lead to more originality and considerably more success | 
than has hitherto been accomplished in meeting the menace. 

A series of highly interesting and instructive articles could | 
be written giving the evolution of submarine construction | 
and performance, based solely on the knowledge obtained from | 
such of our adversaries’ examples as are in our possession. | 
It might be possible to go so far as to point out the chief points | 
of vulnerability in these constructions. We should then, at | 
least, have the genesis upon which ideas of destruction could | 
be founded. 


| production. 


| inspected. 


should have the benefit of patented inventions? Is it due to 
accident that, as is commonly said, the intentions of the framers 
of the 1907 Act have been defeated ? 

It is common knowledge that there is a Patents Bill on the 
tapis. May the framers of this Bill have definite recognisable 
intentions, and may they express them without ambiguity ! 
At any rate, it is to be hoped that those responsible for the new 
Bill will be clear in their own minds what is the consideration for 
which letters patent are to be granted, t.e., whether the disclosure 
of an industrial invention, or the introduction of a new industry, 
or both, and whether any kind of guarantee is to be offered 
either to the patentee or to the public, so that it may be 
ascertainable in a,given case whether or not there has been 
failure of the consideration. 

It is probably as difficult to demonstrate the advisability of 


| wiping out German owned patents as, say, the expediency of 


reprisals for purely military purposes. Still, as Mr. Keith points 
out, if patents are not to be granted to enemies, why waste time 
and money examining applications made by enemies ? The fact 
that the German Patent Office follows the same course as ours, 
does not prove the wisdom of the British Patent Office. 

May 2\st. PATENT AGENT. 


INCREASED PRODUCTION. 


Sir,—Your leading article on “ Output and the Market ” in 
the issue of April 6th, undoubtedly shows the attitude assumed 
by many British manufacturers. They are afraid of over- 
When a manufacturer decides what he can sell, 
he knows how to organise for efficient production. 

When Drummond Brothers decided to manufacture fifty 
lathes per week, the sales force should have been organised 
accordingly, and if the product was not sold a new sales manager 
was required. : 

In your Random Reflection in the same issue as the above article, 


| reference was made to the Association of British Tool Makers : 
| each manufacturer in the association is to make one type of 


machine, and a separate sales organisation will market the com- 


| bined products. This is the right idea, and one that should 
effectively varied as is feasible in order to prevent anticipation | be more generally adopted. 


A large production is n for economical manufacturing, 
and it also makes it possible for manufacturers to introduce 
new and improved apparatus from time to time as may be 


C. H. Happrett, A.M.1.E.E. 
Swampscott, Mass., U.S.A., 
May 4th. 





PuRCHASE OF CHARS-A-BANCS BY THE GOVERNMENT.—The 
Commercial Motor Users Association has for some time past 
been in negotiation with the proper Government authorities 
as to the possibility of sale to the Government of motor chars-a- 
bancs which have been lying idle since the Order in Council of 
August last, prohibiting the use of motor spirit in chars-4-bancs. 
Whilst no guarantee can be given that sales will result, the 
Association is authorised to collect the following information 
in respect of each vehicle in an official list :—(a) Horse-power, 
type, make, and date of manufacture of chassis; (b) total 


| mileage to date, and general condition of vehicle ; (¢) class of 


body and seating accommodation ; (d) where chassis can be 
The Association is also authorised to state that, in 
cases where motor chars-4-bancs chassis have been taken by 
the military authorities, and the chars-a-bancs bodies left on 
the owner’s hands, particulars of such stocks of bodies will also 
be considered, with a view either to (a) purchase or (b) com- 
pensation. Owners of chars-i-banes who are desirous of availing 
themselves of the opportunity are requested to communicate 
with Mr. Frederick G. Bristow, F.C.1.S., secretary, Commercial 
Motor Users Association, 83, Pall Mall, S.W. 1. 





468 





THE ENGINEER 


May 25, 1917 











RESEARCHES MADE POSSIBLE BY THE AUTO- 
GRAPHIC LOAD EXTENSION OPTICAL IN- 
DICATOR.* 


By Professor W. E. DALBY, City and Guilds Engineering 
College, South Kensington. 


(Concluded from page 454.) 
SUMMARY OF PRECEDING SECTIONS. 


Tue ductility of a metal is measured by the percentage 
extension of a gauge length found after the bar has been 





| 


| engages through the horizontal link N with the end of 
a second bell-crank pivoted to the frame of the 
instrument at L. The pole D tilts the mirror inside the 
instrument proportionally to the extension between the 
shoulders of the specimen S. This extensometer enables 
load extension diagrams to be taken from specimens 
hin. between the shoulders up to about 1 in, 
specimens the type shown in Fig. 3 ante is convenient. 

A range of shouldered specimens was prepared from a 
bar of mild steel 1.375in. diameter. 
about 0.09 per cent. of carbon, 0.47 per cent. of man- 
ganese, 0.06 of sulphur, 0.124 phosphorus, with prac- 














Fig. 3i-EXTENSOMETER FOR SHORT SPECIMENS 


two. If e is the extension measured, then 


100 ¢ 


broken in 
e per cent. = The extension eis found to follow 


the formula 


¢ a bL be as : (3) 
where @ and & are constants and L is the gauge length. 
The percentage extension derived from this is 

rcent {s b) 100 (4) 
e percent. = { — ) . 
Vay 


Formula (3) rests on the assumption that the first term «a 
gives the local extension in the region of the fracture, and 
that this is superposed on a uniform extension 6 per inch | 
of gauge length. Unwin has verified the formula experi- 
mentally for long specimens. 

The extension produced by the maximum load is a | 
truer comparative measure of ductility, and this is given 
by the formula 


IE Ra Ns 1 bi bbe: | 
where ¢ is a constant and L is the gauge length. The 
percentage extension derived from it is 

: 100 e, oy 

€m per cent. ae oe (6) 

The value of e, can be measured off a load extension 
diagram. Table II. ante compares the ductility measured 
by the percentage extension reckoned from the total 
extension of the gauge length found after the bar has 
been broken and the extension reckoned up to the maxi- 
mum load. 

The percentage extension is a truer general measure | 
of ductility if advantage is taken of the law of similarity. | 
The disturbing effect of local contraction in comparative | 
measurements can be avoided if the specimen bars are | 
made geometrically similar. A practical approach is 
made to geometric similarity by making the ratio of the 
«quare root of the cross séction to the gauge length a 
onstant. This practice assumes that the shape of the 
cross section has negligible influence on the local contrac- 
ron. 

Several questions emerge from the hypotheses and 
practices mentioned in this summary :—(1) To what | 
extent does the local contraction influence the extension 
ws the gauge length is varied ? Having found the values 
£ a and 6 in formula (3) from a 5in. gauge length, do 
these values apply to a 3in. gauge length? (2) To what 
extent does the shape of the cross section influence the 
local contraction? (3) What is the influence of the 
enlarged ends on the extension, the strength, and the 
contraction of area as the gauge length is varied? (4) 
Does the law of similarity apply to geometrically similar 
short specimens when the extension is measured between 
shoulders ? 

The answers to many of these questions are facilitated | 
by the load extension diagram. To get diagrams from 
very short specimens I designed the extensometer 
described below :— 


INSTRUMENT FOR SHORT SPECIMENS. TESTS OF 
AND SHOULDERED SPECIMENS. 


SHORT 


The instrument set up with a short extensometer is 
illustrated in Fig. 34. A short-shouldered specimen S§ is 
seen coupled above to the instrument, and below to the 
head K of the piston-rod of the hydraulic straining 
cylinder. A bell-crank lever M .s pivoted to a frame Z, 
which is clamped to the upper shoulder of the specimen. 
The end of the horizontal arm of the bell-crank rests on 
the lower shoulder of the specimen, and the vertical arm 





* Lecture given to the lustitute of Metals, May 3rd, 1917. 


| of 0.6in. 


The ends were screwed lin. Whitworth 
gas thread for a length of 0.75in. Specimens from }in. 
to 1.5in. had an overall length of 2.9in. The lower 
shoulder was 0.75in. from the lower end, and the upper 
shoulder was measured from this. The part between 
the shoulders was turned down to a nominal diameter 
Three of the specimens in the series are shown 


tically no silica. 


to the right in Fig. 36. 


For longer | 


The load extensions diagrams of these specimens are 
shown in echelon in Fig. 35. Below the range in echelon 
is a diagram of a specimen bar of the same material taken 
on 5in. gauge points. The specimen from which it was 
taken is shown to the left in Fig. 36. The diagrams are 
not strictly to scale, there being slight variations of 
diameter about the nominal value of 0.6in. The lower 


| load seale is therefore slightly larger than the load scale 


The steel contained | 


of the echelon block, but as arranged they present to the 
eye the general nature of the changes in the diagrams 
produced by a variation of the gauge length. 

The specimen, fin. between shoulders, shows no yield 
point and no break between the end of the elastic line and 


| the beginning of the plastic curve, but the break just 


appears in the }in. specimen, and grows in extent as the 
length between shoulders increases. The ultimate strength 
from specimen to specimen does not vary much until the 
shorter specimens are reached, and then it rises regularly. 
There is considerable variation in the yield load through 
the range. This is difficult to account for except on the 
assumption that the quality of the bar varied along its 
length. The manner in which the part of the curve 
representing the local contraction gradually changes as 
the end effect intrudes is interesting to follow. The 
regular increase of the extension is well seen in the figure, 
but the real nature of the increase is brought out by the 
lower curve in Fig. 36. 

INFLUENCE OF GAUGE LENGTH AND ENDS ON THE EXTEN- 

SION. 

The extension of the range of specimens with shouldered 
ends is plotted against the distance between the shoulders 
in the lower graph of Fig. 36. The graph consists of 
two parts, each substantially straight and meeting at a 
length between shoulders of about 1.2in. Plotted above 
it is a second graph, the points on which were obtained 
by measuring the extension of each half inch of a specimen 
tested on 5in. gauge points. The specimen is shown to 
the left, together with the extension of each half inch of 
it, measuring each way from the fracture. The extension 
of the balf inch containing the fracture measured 0.34in. 
This distance is set up at jin. on the base, and fixes the 
first point on the graph. A length of 1}in. gives an exten- 
sion of 0.34 + 0.175 + 0.175 = 0.69in., and this is 
set up at the Ijin, length. The graph consists of two 
parts, each substantially straight and meeting at a length 
of I}in. 

The upper graph is free from the effects of the ends, 
because the 5in. gauge length was taken centrally on a 
bar 8}in. between shoulders. The lower graph includes 
the end effect, beginning with a specimen jin. between 
shoulders, that is, with a length about one-fifth of the 
diameter, and ending with a specimen Sin. between 
shoulders, that is, with a length 8.3 times the diameter of 
0.6. Comparing the two graphs together, it will be seen 
that corresponding parts are parallel one to the other. 
The lower graph can be brought into coincidence with the 
upper by an oblique shift upwards. The inference is that 
the end effect is equivalent to an oblique shift of the graph, 
and that the extension measured between the shoulders 
of a specimen can be converted into the corresponding 


Specimens were made in duplicate | extension of an equal gauge length free from end effects 
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Figs. 35 to 38 
for each of the following lengths between shoulders :— | by the addition of a constant suitably modified to allow 


fin., fin., gin., fin., fin., lin., 1Jin., 2in., 2}in., 3in., 4in., 
5in. The area of the section at the bottom of the thread 
at the ends or any plain part above the shoulder is about 
four times the area of the part between the shoulders 
which is to be broken, so that the breaking load produces 
in the mstal beyond the shoulders a stress which is well 
within the elastic limit. 





for the discontinuities in the graphs. 


These discontinuities bring out in a startling way the 


limitation of the expression :—e = a + 6 L, designed to 
measure the extension. 
that for the material tested, mild steel, the constants 
change abruptly at 14in.—that is, at 2.5 diameters. There 
is an exactly corresponding change on the lower graph, 


From the upper graph it is clear 
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where, instead of measurements from one specimen being 
plotted, each point represents the breaking of a specimen. 
The values of the constants deduced from the diagram 
are as follows :— 
Excluding end effects and tested on gauge points : 
Up to l}in., e = 0.16 + 0.35 L. 


From 1}in. upwards, e=0.4+0.2L. 
Including end effects : | 

Up to 1.2in., e = 0.05 + 0.35 L. 

From 1.2in. upwards, e=0.24+ 0.2L. 
Difference in constant, 6.11; 0.16. 


Above a length of 1Jin. any extension measured between 
shoulders is converted into the corresponding gauge point 
extension by the addition of 0.16in.; below 1.2in. the 
conversion is done by the addition of 0.llin. Between 
the lengths 1.2 and l4in. the conversion is slightly more 
complicated, but quite simple. 

A more general way of using the result is to apply to the 
test of a shouldered specimen the arithmetical equivalent 





Fig. 3}—EXTENSOMETER IN POSITION ON 10(-TON 


of an oblique shift necessary to bring the lower graph into 
coincidence with the upper one. It will be understood 
from the figure that the oblique shift may be made in 
two steps, namely, a horizontal step of 0.3in. to the right 
to bring the angular points of the graphs vertically in 
line, and then a vertical step up equal to 

0.2 x 0.3 + 0.4 — 0.24 = 0.22in. 

Then, to convert an extension measured between 
shoulders to a corresponding extension measured on 
gauge points taken centrally on a long specimen, to make 
the influence of the ends negligible, add 0.22in. to the 
extension between shoulders, and the sum is the extension 
on a gauge length 0.3in. longer than the shoulder length. 
Similarly, to convert an extension measured between 
gauge points on a long specimen to the corresponding | 
extension on a shoulder length, subtract 0.22in. from | 
the gauge length extension, and the difference is the 
extension on 9 shoulder length 0.3in. shorter than the 
gauge length. These rules apply throughout the whole | 
range of the diagram from the shortest to the longest | 
specimens. Of course, the figures and results here quoted 
only apply to the particular steel on which the experiments 
were made. Whether the same conditions apply generally 
with merely a change in the value of the constant is a | 
question which can only be answered after more extended | 
researches. 


INFLUENCE OF THE ENDS ON THE TENACITY.—THE PER- 
CENTAGE ELONGATION AND THE CONTRACTION OF 
AREA. 


The influence of the ends on the tenacity is seen in 
one of the three curves of Fig. 37. The tenacity begins 
to increase when the specimen is lin. between the shoulders, 
and goes on increasing until the jin. specimen shows an 
apparent tenacity of 49 tons per square inch. The ends 
here produce an apparent increase of tenacity of about 
63 per cent. as the length between shoulders is shortened 
from lin. to }in. The variations in the tenacity as the 
length is increased beyond lin. are due to small variations 
in quality of the metal. 

The contraction of area, as shown in the second curve 
of Fig. 37, increases from 30 per cent. on the fin. specimen 
to just over 60 per cent. after the length has reached a 
little more than an inch, although the specimens in the series, 
2hin., 3in., and 4in. between the shoulders give only 
58 per cent. Considerable variation in the contraction of ' 








area is often found in specimens cut from following pieces 
of the same bar. The variation in percentage elongation, 
represented in the third curve, ranges from 75 to about 
28 as the length between shoulders increases from jin. 
to 5in. The curve in the figure has been plotted from 
the equations given in the preceding section for the 
specimens, including the end effects. 

Comparing these curves together, it will be seen that 
normal conditions appear when the distance between 
shoulders is about three diameters. 


Loap ExTENSION DIAGRAM OF A GROOVE. 


The short specimen in the series, tin. between shoulders, 
is really a bar 1.lin. diameter, with a groove in it such 
as would be cut with a round nose-parting tool. The 
shape of the groove is seen in the diagram on the leftf{of 
Fig. 38. The load-extension diagram corresponding 
to this groove is reproduced, and is the left-hand one of 
the pair in the figure. The load-extension diagram to 
the right was taken a form 
specimen of the same material 
as the shouldered specimens. 
The groove was cut with 
a screw-cutting tool, ground 
to an angle of 55 deg. The 
groove is indicated in the 
diagram to the right of the 
figure. The diameter at the 
bottom of the groove was 
nominally 0.6 in each case. 

Comparing the two load 
extension diagrams, it will be 
seen that there is not a great 
difference in the tenacity. 
Probably some of the differ- 
ence may be due to a slight 
difference in the measurement 
of the areas, the V groove 
area presenting some diffi- 
culty in getting it exactly, but 
the shape of the curves are 
strikingly different. The con- 
traction of area is reduced 
from 30 to 6 per cent., whilst 
the elongation is reduced from 
0.085 to 0.05 by sharpening 
the bottom of the groove. 
The influence of the shape of 
the bottom of the groove on 
the flow of the material at 
fracture is well shown by 
comparing the figures for the 
contraction of area. They 
stand in the order :— Long 
specimen (a) groove, (b) round 
bottom (c) V-groove—60 per 
cent., 30 per cent., 6 per 
cent. I need not enlarge on 
the practical application of 
these results, because the evil 
effects of grooves, sharp 
corners, abrupt changes of 
section, are familiar to all 
of us. 


GEOMETRICALLY SIMILAR 
SHortT SPECIMENS. 


I have not had _ time 
thoroughly to investigate the 
validity of the law of simi- 
larity in connection with 
short specimens. Asa matter 
of interest, however, I give 
the few results which I have 
obtained so far. 

A geometrically similar pair 
of specimens was prepared 
having the ratio, diameter to length between shoulders 
equal to unity. The percentage extension obtained 
from each specimen was practically the same, indicating 


TESTING MACHINE 


that the law of similarity is valid for this pair. The 
figures are as follows :— 
Diameter Length Ratio 
of between L Extension. precee g 
specimen. shoulders. a , rae 
0.5in. 0.5in. ee 1 0.185in. 37 per cent. 
0.6in. 0.6in. os 1 0.225in. 37.5 per cent. 


A second geometrically similar pair, in which the ratio 
of length between shoulders to diameter was equal to 
1.25, gave the following results :— 


0.5in. 1,25 0.18in. 
0.75in. 1,25 .275in. 


36 per cent. 


0.4in. 
36.6 per cent. 


0.6in. 

In each case the percentage extension which measures 
the ductility of the material is practically the same, 
although the actual extensions measured differ widely. 
The percentage elongation of the material tested on Sin. 
gauge points is 25.5 per cent. 

It would appear that a satisfactory comparative value 
of ductility could be obtained from geometrically similar 
short specimens, providing a standard specimen could 
be generally agreed upon. From the curves in Fig. 37 
it may be concluded that for mild steels the influence of 
the ends on the tenacity and the contraction of area is 
negligible when the length between the shoulders is equal 
to four diameters. The curves all being drawn for a 
diameter of 0.6in., the length between shoulders would 
be 2.4in., a length well away from the point at which the 
normal values of tenacity and contraction begin to change. 
The standard specimen might then be defined as having 
ends screwed to lin. Whitworth, with a length between 
shoulders equal to four diameters, and the diameter not 
to exceed 0. 6in. 

Many more experiments on different classes of steel 
would be required to generalise this suggestion, but it is 
worth considering whether testing short specimens 
geometrically similar would not be a more scientific way 
of getting comparative physical constants of metals 
than the methods now generally used, to say nothing of 
the cheapness and ease in producing the specimens, and 
the fact that much more material would be brought 
within the range of comparative testing by reason of 
short samples being all that are available in many cases. 

Reviewing the preceding sections, it will be seen that 





some approach to answering the questions raised has 
been made with the exception of the second query. Much 
remains to be done, and the work is proceeding. 


RapPip Breakina. 

At first the instrument was used in a 100-ton testing 
machine, in which the hydraulic straining cylinder is 
operated through a displacer. Fig. 39 shows the instru- 
ment set up in this machine. The displacer cylinder is 
seen to the left, together with the belt gearing, operating 
the screws which push the ram of the displacer in, and 
so displace water into the straining cylinder, just below 
the lower shackle seen in the figure. Incidentally, the 
first instrument made is shown in the figure. A fine thread 
or steel wire, reduplicated round the clips, was used to tilt 
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the mirror arm as the specimen extended, but this was 
soon abandoned in favour of solid link connections, because 
of the error introduced by the stretching of the thread. 
The belts seen to the left are driven by a motor through 
a countershaft. This arrangement results in the applica- 
tion of a constant rate of straining per minute. The rate 
is about jin. per minute. To break an ordinary piece of 
mild steel, therefore, requires about three minutes. The 
time is, in fact, proportional to the total extension. The 
limitation of the rate of straining imposed by the 100-ton 
testing machine does not apply to the instrument itself. 
The first opportunity which offered of getting a rapid 
break was during the inspection test, on December 3rd, 
1912, of a 30-ton testing machine, made for the City 














Fig. 41—15-TON, QUICK-ACTING, TESTING MACHINE 


and Guilds Engineering College by Messrs. Buckton and 
Co., of Leeds. The straining cylinders of this machine 
were connected directly to the main. A specimen bar 
was put in the machine, and then the controlling valve 
was opened up wide as quickly as possible. The bar was 
broken in 10 seconds. The total extension was 1.45in., 
and the average rate of extension was lin. in 7 seconds, 
as against the rate of lin. in 120 seconds possible in the 
100-ton machine. A practically complete load extension 
diagram was obtained. It is reproduced in Fig. 40. 
Only the end of the curve was lost, owing to the extenso- 
meter coming on its lower stop. Compared with a bar 
of the same material, broken in 150 seconds, the ultimate 
strength and the yield stress were both about 4 per cent. 
greater in the quick test, but the greatest effect of the 
speed was shown on the elongation, which increased from 
24 to 29 per cent. 

The next step was to design a testing machine for use 
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with the instrument, and specially arranged for quick 
action. With the co- operation of Mr. Chr istopher James, 
the testing machine shown in Fig. 41 was designed. It 
was constructed by Messrs. Buckton and Co., of Leeds. 
This machine is designed to exert a direct pull of 15 tons. 
Reliance is placed on accurate machining to get a truly 
axial pull. Im many cases shackles introduce the very 
error which they are designed to prevent, because a 
shackle means a pin, and the shackle must turn about this 
pin against the friction it introduces, and as alignment is 
approached the pull required to turn the shackles increases 
towards the infinite. The shackles approach alignment, 
but never get there. I have also tried crossed knife edges 
and other devices, but have reached the conclusion that 
accurately machined slides give the best approach to 
truly axial alignment that can be obtained in ordinary 
testing machines. 

With this machine short specimens can be broken in 
one second, and a complete load extension diagram 
obtained. Long specimens in which the plastic pull-out 
is considerable occupy more time. The load extension 
diagram of a piece of iron, taken during the trials of the 
machine, is reproduced in Fig. 42. The bar was broken 
in four seconds. The tenacity of the material was 22.75 
tons per square inch, the yield stress 21.1 tons per square 
inch, and the extension 29.6 per cent. on a gauge length 
of 5in. The same material broken slowly gave about the 
same value for the tenacity, but a lower yield stress. The 


normal yield stress was about 16 tons per square inch. | 


Rapid loading therefore appears to be met by a higher 
yield stress. I have 
These results point to the conclusion that the yield stress 
is affected by the rapidity of loading. The normal extension 
of the material is about 24 per cent. on 5in., but the rapid 
loading increased this to 29 per cent. During the trials of | 
the press some diagrams were taken on Sin. gauge lengths | 
in the estimated time of 1} seconds. These short intervals | 


found this on other steels also. | 


OBITUARY. 


SIR ALEXANDER RICHARDSON BINNIE. 


AFTER an _ illness of 
Alexander Binnie died at Beer, 
18th inst. 

Alexander Richardson Binnie was born in London 
on the 26th March, 1839. He had therefore not 
long completed his 78th year. For some time past 
he had been incapacitated, and one of his last public 
appearances was the occasion of the reading of the 
presidential address to the Institution of Civil Engi- 
neers by Sir Maurice Fitzmaurice, when he proposed 
the vote of thanks while sitting in an invalid chair. 
Sir Alexander received his early education at private 
schools, and on leaving them he became a pupil 
of the late Mr. John F. La Trobe Bateman, F.R.S., 
who was subsequently—in 1877—President of the 
Institution of Civil Engineers. While in his service 
Binnie was employed on railway construction in 
Wales. Subsequently he went to India, and for the 
six years between 1868 and 1874 he acted as engineer 
| to the Public Works Department. His most impor- 
tant work during that period was the design and 
| construction of the Nagpore Waterworks. 

On his return to England he became engineer 
to the Bradford Corporation. In that position he 
| had a great deal to do with the development of the 
| water supply of the city, carrying on and extending 
the work in that direction which had been designed 
| by Mr. John W. Leather and continued by Mr. 
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are difficult to estimate, so that the next step is to calibrate | | Charles Gott. 
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the diagram for time in order that the exact time occupied | 
in the break can be read off. 


TrmE CALIBRATION OF LOAD EXTENSION DIAGRAMS. 


The problem to be solved includes the condition that 
the distribution of time along the curve should be shown 
as well as the total time of fracture. One solution is to 
use alternating current in the lamp. 
the time intervals are not too short, is to use an interrupter 
in circuit, so that there may be a sharp make and break 
of the current. I used one designed for another purpose 
in a research on the temperature in a gas engine cylinder, 
and found it to work satisfactorily. It was geared so 
that the make and break occupied one-fourteenth of a 
second. Fig. 43 shows a load extension diagram of a 
piece of mild steel, turned to lin. between shoulders. 
The specimen was, in fact, one of the shouldered series 
mentioned above. The number of dashes is 30. Centre 
to centre of a dash occupies one-fourteenth second, so 
that the total time of the break is 2.15 seconds. The 
time occupied to the yield point was seven-fourteenths = 
half a second. Fig. 44 is the load extension diagram 
taken from an exactly similar specimen in 45 seconds. 
The two curves are practically identical. Fig. 45 is the 
diagram from a V-groove. The time occupied in the 
break is one second. 


CONCLUSION. 

In conclusion, I am glad te take this opportunity of 
thanking the members of my staff who have assisted me 
in these researches. They have helped me with enthu- 
siasm, with loyalty, and with skill. 








AN interesting point came out in the discussion before 
the American Railway Engineering Association of its 
committee’s report on a new form of track spike. The 
proposed design met with the approval of all concerned, 
but it was found that, whilst the spike could be readily 
made by hand, it could not be so made by machine. Asthe 
cost of production would be cheaper were machine 
manufacture possible, the report was referred back. 


A better way, if | 


After a service of fifteen years at Bradford, that is 
to say from 1875 to 1890, Sir Alexander was appointed 
to the important position of Chief Engineer to the 
newly formed London County Council, a post which 
he occupied with distinction for eleven years. While 
holding it he was called upon to design many 
important works, including the Blackwall Tunnel 
on the successful completion of which he was given 
the honour of knighthood—the enlarged main 
drainage scheme for the Metropolis, and the Barking- 
road Bridge. It is, however, in connection with 
the water supply of London that his name is most 
prominently connected in the minds of most people— 
or perhaps we should say of most Londoners. 

Almost as soon as the London County Council 
came into being, it cast longing eyes on the property 











of the eight water companies. It strove very hard 
to become the owner and director of the Metropolitan 
water supply, and, doubtless as a means to an end, 
lent its aid in a scheme for increasing the then existing 
supplies by obtaining additional water from Wales. 
Sir Alexander had always been interested in the idea 
of obtaining water from this source ever since, as a 
young man, he had worked among the mountains 
of that country, and the working out of the scheme 
and, we believe, its actual inception was due to him. 
It will be remembered that the whole question of 
the water supply of the Metropolis was referred 
to a Royal Commission, and as a result of the findings 
of that body, not only was the Welsh proposal passed 
over, but the County Council’s dream of ownership 
was shattered, the whole matter being put in the 
hands of a Water Board by a Government Bill 
introduced in 1902. In all this discussion—and it 
was quite acrimonious at times—Sir Alexander 
took a prominent part, and it was not entirely over 
when in 1901 he terminated his connection with the 
Council—largely, it was said at the time, with a view 





to devoting his attention to” promoting the Welsh 
scheme. 

After leaving the Council—his position being filled 
by Sir Maurice Fitzmaurice—Sir Alexander started 
private practice as a pcos engineer in West- 
minster, and among the most prominent works 
which was designed by his firm was the Alwen 
scheme for providing additional water supply for 
Birkenhead. That work is not yet completed. 

He became an Associate Member of the Institution 
of Civil Engineers in 1865, and was made full Member 
in 1873. He occupied the presidential chair during 
the Session 1905-6. He was also a Member of the 
Institution of Mechanical Engineers, and a Fellow 
of the Geographical and Meteorological Societies. 








AMERICAN ENGINEERING NEWS. 


QUICK-BEND TESTS FOR STEEL RAILS. 





ENGINEERS representing the American Railway Engi- 
neering Association and the American rail manufacturers 
are considering the adoption of a new quick-bend test 
for rails, as a substitute for the almost universal drop 
test now required. These tests are made in a hydraulic 
forging press equipped for taking indicator cards which 
show the pressures and corresponding deflections. One 
of the principal advantages is in giving data regarding 
the elasticity of the steel and in enabling the ductility 
to be determined more definitely than under the drop test. 
Some rail makers have long objected to the latter as being 
too severe, but it has been supported by the railway 
engineers as the only sufficient test of brittleness in the 
rail. In rails of large section, however, brittle material 
within the head and enveloped by tougher metal on the 
outside, may not be detected by the drop test. Modified 
drop tests have been tried therefore in which the shock 
is received upon the interior metal. The Pennsylvania 
Railroad introduced this system when fractures of its 
125 lb. rails under ordinary drop tests gave very incon- 
sistent results. After experiments with quick-bend tests 
in a 200-ton forging press, tentative specifications were 
adopted for a quick-bend test for rails. These provide 
for the use of a horizontal hydraulic press of 350 tons 
capacity, equipped with a hydraulic indicator registering 
the pressure on a vertical scale while the cylinder rotates 
a distance proportional to the travel of the ram. The 
tests are to be made on rails 4}ft. to 6ft. in length, cut 
from the top end of the top rail of the ingot. They are to 
be at a temperature of 60 deg. to 120 deg. Fah. The 
load at elastic limit must be not less than 140,000 for 
rails having a deflection of 3.65in. or over; and not less 
than 205,000 Ib. for rails having a deflection of 2.5in. 
at ultimate load. In any test specimen the product of the 
elastic limit load multiplied by the corresponding deflection 
at ultimate load must be not less than 512,500 Ib. 


CONCRETE PILES. 


For the foundations of large buildings, railway bridges, 
&e., concrete piles are being used extensively and in- 
creasingly in the United States. The piles are of two 
classes; first, those cast in moulds and driven in the 
usual way; second, those which are formed by pouring 
concrete into holes made by driving a core or mandril 
into the ground. The former, or pre-cast piles, are generally 
octagonal or hexagonal, sometimes square or round. 
They are practically straight, when driven to rock, to 
act as columns ; but tapered when driven in soft material 
so as to rely upon skin friction for support. A recent 
report of the American Railway Engineering Association 
recommends a concrete of one part cement, two parts sand 
and four parts of crushed stone or gravel of }in. to jin. 
size. The piles should be left on the casting skids or 
platform for twenty-eight days, and should not be driven 
until at least thirty to forty days old. They should be 
driven by a steam hammer, having a 5000 Ib. tup with 
3ft. drop. Where a drop hammer is permitted a heavy 
hammer with short drop is preferable. For most of the 
cast-in-place piles a collapsible and slightly tapered steel 
mandril is driven, having upon it a sheet-steel casing 
or envelope which is left in the hole when the mandril 
is withdrawn. This prevents the earth from caving into 
the hole. Another method is to drive a cylindrical 
mandril and casing, and after withdrawing the mandril 
to use it as a drop-hammer to cause the concrete to spread 
and form an enlarged bulb-like base. Then the hole is 
filled with concrete, the casing being pulled up as the 
filling proceeds. The casing may be used without a 
mandril, being fitted with a driving point which is left 
in the ground, the casing being pulled up as the hole is 
filled with concrete. 








AGRICULTURAL TRACTORS. 


Tue Ministry of Munitions has been requested to supply 
a large number of farm tractors to the Board of Agriculture, 
for the purpose of increasing food production. It is the 
intention that these tractors shall be manufactured in 
parts by utilising the services of manufacturers throughout 
the country. <A type of tractor has been selected, and the 
component parts thereof may be inspected at any time 
at the Manufacturing Branch of the Agricultural Machinery 
De aeetet of the Ministry, 8, Northumberland-avenue, 
W.C. 2. Those who can undertake the manufacture of any 
of such parts are invited to attend at that address, where 
they may inspect the actual parts and procure full drawings, 
specification and forms of tender for the manufacture 
thereof. The last day for submitting tenders is Saturday, 
June 2nd, consequently it is desirable that immediate 
response should be made to this invitation. 








Tue Concrete Institute.—We are asked to state that the 
eighth annual general meeting, which the programme, issued 
at the beginning of this session, stated would take place on 
May 24th, 1917, has been postponed until the autumn. Due 
notice of the meeting will be given when the programme for 





next session is issued to members. 
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RAILWAY MATTERS. 





Tue Railway Executive Committee has now agreed 
to exempt fish sent from Irish ports from the necessity 
for the prepayment of the carriage charges. It will 
be remembered that this relief was given to the Scottish 
fishermen. 

Yer another change has come over the Letterkenny 
and Burtonport Railway. A public inquiry is to be held 
on the 30th inst., which may result in the Lord-Lieutenant 
appointing a receiver. 

More than 7000 pipes have been collected by the men 
employed by the Metropolitan Railway Company for 
presentation to wounded soldiers and sailors in the London 
and suburban hospitals. 


Iv having been stated that wagons for containing coal 
were received at stations in Scotland which, on being 
weighed, were found not to agree with the invoiced weight, 
it is said that the practice is to accept the weight declared 
by the colliery, and the Board of Trade hardly thinks that 
this practice can be regarded as unreasonable. 


It is stated that it has been decided between a com- 
mittee of the Railway Executive Committee and a sub- 
committee of the National Union of Railwaymen to 
release another 21,000 men for the Colours. The full 
Executive Committee of the Union has resolved to make 
a formal protest to the authorities against this, as it will 
place an undue strain upon those who remain. 


CompLaint having been made that in Scotland demur- 
rage charges were insisted upon where coal merchants had 
not been responsible for the delay to the wagons, the Board 
of Trade representative recently stated that in order to 
secure national economy in the use of wagons it was neces- 
sary to insist on the payment of demurrage charges, but 
exceptional cases of hardship would receive attention. 

A MILITARY railway regiment is in process of organisation 
under the direction of Mr. 8. M. Felton, the president of 
the Chicago Great Western Railway, who is acting as 
consulting engineer and adviser to Brigadier General Black, 
Shief of Engineers, United States Army. The regiment 
will consist of six companies recruited from railroads 
entering Chicago, and each company will be expected 
to be capable of constructing or operating any line that 
military movements may necessitate. 


Ir is understood that Mr. H. G. Burgess, the Irish 
traffic manager of the London and North-Western Railway, 
has been appointed by the Government as Irish Shipping 
Controller. The duties of the office will be to regulate 
and co-ordinate shipping and railway services, with a 
view to facilitate the food supplies and other urgent 
traffic between Ireland and England. We 
to add that the necessity for such an appointment has 





would like | 


been made manifest lately when large quantities of fish | 


have had to be thrown away because of the transport 
difficulties from Treland. 


On May 16th Mr. Wardle 


asked the Parliamentary | 


Secretary to the Ministry of Food whether he was aware | 
| more frequently than carbon steels, which latter undergo 


of the condition attaching to the work of some classes 
of railway workers who, on occasions, were away from 
home for periods of several days ; and, whether in making 


| considerable changes of volume. 


NOTES AND MEMORANDA. 


A Firm at Bridgport, Pennsylvania, is said to be manu- 
facturing cheap teaspoons from compressed cotton 
fibre. 

Tue electric furnaces of Sheffield alone can now produce 
90,000 tons of steel per year, and in 1918 it is anticipated 
that the output from these furnaces alone will be 150,000 
tons. 


THE largest octagon ingot mould which has ever been 
cast in America, and perhaps in the world, has recently 
been made by the Bethlehem Steel Company, says 
the Iron Age. The actual weight is not given, but it is 
reported to be nearly 140 tons. 


A process of copper plating wooden aeroplane propeller 
blades is in the experimental stage in America. The 
advantages claimed for the process by the Scientific 
American are numerous. It is said that the blades are 
stronger, give a better cutting surface, and will not become 
ragged on the edges. 


THE production of graphite in the island of Mada- 
gascar, in 1915, amounted to 15,000 tons, compared 
with 8000 tons in 1914, 6319 tons in 1913, and 1500 tons 
in 1911. Because of the large demand for this mineral 
in France and England, the local Government has called 
upon the producers throughout the island to increase 
their output, and it is believed, says the South African 
Mining Journal, that the production for 1916 will greatly 
exceed 20,000 tons 


In the discussion on Mr. Louis Coatalen’s paper on 
“ Aircraft and Motor Car Engine Design,’ Mr. Dendy 
Marshall proposed the following horse-power formula for 
modern aero engines :—Where d is diameter, s is stroke, 
n is number of cylinders, r is revolutions per minute, 
d* snr — 7500, when dimensions are in inches ; d? sn r ~ 
123,000,000, when dimensions are in millimetres. This 
corresponds to 20.7 horse-power per litre at 2000 revolu- 
tions, and a M.E.P. of 134.5 lb. per square inch. 


EXPERIMENTS carried out in 1916 on a farm in Dumfries 
to demonstrate the effect of overhead discharge of electri- 
city on plant growth gave some remarkable results. 
The tests were carried out on a field of oats, and the 
electrified area of one acre gave an increase yield of 873 Ib. 
of grain or 49 per cent. over the two half acres unelectrified, 
while the straw yielded an increase of 88 per cent. The 
advantage does not appear to have ended there, however, 
for the crops of clover hay from the same areas next year 
showed that those from land which had been subjected to 
the electric discharge the previous year gave better yields 
than the others. 


AccorDING to a paper published in the Bulletin des 
usines de guerre, the change in volume produced by 
hardening or quenching steel is small if the hardening 
temperature is kept below a certain limit. Hardening in 
oil gives less variation in volume than hardening in water. 
Special metals, such as nickel steel, show less diminution 
in volume than the carbon steels. Eutectic steels “ crack ” 


Finally, from experi- 


| ments carried out, in flat pieces the tension is distributed 


any ration orders, the Ministry would bear in mind these | 


circumstances and make provision for men who might 
unexpectedly have to work away from home for longer 
than the usual period. To this Captain Bathurst replied 
that the point raised would be borne in mind should any 
compulsory system of rationing be introduced. On the 
committee about to be formed to consider questions 
incidental to compulsory rationing labour interests 
would be adequately represented. 


A SUGGESTION made by several witnesses before Lord 
Loreburn’s Royal Commission on the relations between 
railways and the State, was that representatives of the 
railways should be associated with such business bodies 
as Chambers of Commerce. In this connection it is 
interesting to hear that the Baltimore and Ohio Company 
has just appointed, at the request of the Chamber of 
Commerce of Philadelphia, a member of its commercial 
development department to the advisory board of the 
Chamber. It is said that, with the extensive organisation 
of the railway company’s commercial development depart- 
ment, the Chamber, by being brought in close touch with 
business activities throughout the area served by the 
company will derive numerous advantages which will be 
of benefit to the growth of the city of Philadelphia through 
the advice which the railroad is in a position to offer. 


On the motion for the adjournment of the House of 
Commons on May 14th, Mr. Peto called attention to the 
failure of the Board of Trade to utilise the existing means 
of canal communication. He instanced, in particular, 
the Kennet and Avon Canal. This was purchased by 
the Great Western Railway Company for £210,000, and 
was constructed to carry barges up to 60 tons. It had 
so far deteriorated that the maximum load was 30 tons 
in winter and 20 tons in summer. The tonnage carried 
in 1888 was 136,000 tons ; in 1905 it had fallen to 64,000 
tons. Whilst Mr. Roberts’ reply showed that the railway 
company was not to blame for this, his remarks on the 
canal question, generally, were of very great interest. 
They are, however, too lengthy to be reproduced here, 
and those who are interested are recommended to obtain 
a copy of the Parliamentary Proceedings for May 14th. 


In the Court of Appeal on May 10th, in the case of 
Helps v. the Great Western Railway Company, the 
Master of the Rolls, in giving judgment, said that they 
were entitled, in considering for compensation for an 
accident met with whilst in the performance of the duties 
of his employment, what the earnings and not the wages 
were—to take into account not only what the porter got 
from the employer himself. It was notorious that railway 
porters did receive “tips,” and the rules of the company 
only forbade the soliciting of “tips.” Therefore this 
ease fell within the decision in Plun v. Spiers and Pond, 
Limited, and the County-court Judge was correct in 
his decision. The appeal failed and must be dismissed 
with costs. The other two Lord Justices concurred. 
In the evidence in this case it was shown that in the year 
1913 the standard rule No. 10 was altered from “ No 
gratuity is allowed to be taken...’ to ‘‘ No servant 
of the company is allowed to solicit gratuities . . .” 





uniformly in every direction, while in cylindrically shaped 
pieces the ends contract and become hollow, the piece 
bellying out. 

THE relative cost and serviceability of concrete and 
brick for sewers has been reported upon by the staff of the 
Chicago Council Committee on Finance. The report 
showed no material advantage or disadvantage for concrete 
as compared with brick, except that the cost for the 
former probably would be somewhat less. The council 
committee, however, recommended the use of brick, which 
is the general practice in Chicago. Analysis of the returns 
for thirty-two cities using concrete for sewer construction 
show that twenty-seven are using concrete now and twenty- 
five have used it for a number of years. It is not used 
exclusively by all of these cities. Most of the returns state 
that there is little or no deterioration or crosion of concrete, 
though in some cities having steep gradients the concrete 
inverts are lined with vitrified brick to prevent erosion. 


An alloy containing 92 per cent. to 97 per cent. of 
aluminium, and offered as a metal of strength and lightness, 
and non-corrosive, suitable for use in the manufacture 
of automobiles, aircraft, military equipment, hardware, 
&c., has been put on the market in America. It is the 
discovery of Mr. De Montby. a Frenchman, and is being 
supplied, it is said, to the French Government for the 
manufacture of helmets. It is silver-white, has a specific 
gravity of 2.82, and a melting point of 1382 deg. Fah. 
Its tensile strength in castings is given as 30,000 lb. per 
square inch, and in rods and sheets up to 64,000 Ib.: 
heat treated, its tensile strength is given as over 70,000 Ib. 
per square inch. It is claimed that it may be sand cast, 
die cast with or without pressure, hot and cold forged, 
annealed, drawn, rolled, stamped, hardened by temper, 
polished, electro-plated, and soldered. It withstands 
the action of all acids except hydrochloric. 


In a paper on “Electric Converting Machinery ” 
for coal mines, read by Mr. C. S. Buyers, before the 
Association of Mining Electrical Engineers (West Scotland 
Branch), the author said that no rule can be laid down 
that any one type of machine is the best in all circumstances. 
The conditions which apply to each individual colliery 
should be taken into account before deciding which 
type of converter will be most suitable. Four different 
comparisons may be made, namely :—(1) Reliability ; 
(2) efficiency ; (3) starting and operation ; (4) prime cost. 
There is very little to choose as to reliability between 
the various types, provided they are supplied by makers 
of repute. Motor converters and rotary converters are 
perhaps the most reliable, and practically equal ; induction 
motor generators come next, and then synchronous 
motor generators. The rotary converter is the most 
efficient type, being at full load almost 2 per cent. higher 
than the motor converter. At quarter load, however, these 
two machines are about equal in efficiency, and some 
8 per cent. to 10 per cent. higher than the motor generator 
is at this load. The synchronous motor generator is 
slightly more efficient than the induction type, provided 
the power factor of the synchronous motor is maintained 
at a high value. 


MISCELLANEA. 





THE cost of broken centre drills is a pertinent item in 
the daily expense account. To overcome breaking the 
following method has been adopted by a writer in the 
American Machinist. Grind 4/,,in. off each end and draw 
the body to a light straw. 


To modernise the electric power supply of the United 
Kingdom will, in the opinion of the British Empire Pre- 
ducers’ Organisation, tax the entire capacity of the elec- 
trical manufacturing industry after the war, and if any 
export trade is also to be sought there must be great 
extensions of factories. 


A sHorT time ago Dr. W. F. M. Goss resigned his position 
of Dean of the College of Engineering of the University 
of Illinois to enter commercial life. The vacant chair 
has now been filled by the promotion of Mr. C. R. Richards, 
the professor of mechanical engineering, who has frequently 
acted as Dean in Dr. Goss’s absence. 


Tue Deptford Borough Council, which, during March 
last year, introduced the London Coke Committee’s 
apparatus for burning gas coke in the steam boilers at the 
public baths, now reports that the result of a year’s 
working with coke exclusively as fuel, shows a financial 
saving of £348 11s. 10d., with coal at current prices. This 
saving, which is equivalent to 19.4 per cent., would have 
been greater but for the very cold and dark winter. The 
by-products recovered from a quantity of coal equivalent 
to the coke used include 1440 gallons of benzol, 9600 
gallons of coal tar, and 10 tons of sulphate of ammonia. 


PREsIDING recently as chairman at the annual meeting 
of the Sharpness Docks and Gloucester and Birmingham 
Navigation Company, Sir James Bruton said that Bir- 
mingham meant to get to the sea, and the Severn route 
was the natural outlet for the Midlands. There. were 
on the dock company’s board three Birmingham gentle- 
men of high standing and business ability—Sir William 
H. Bowater, Mr. Richard Parkes, and Mr. Edward M. 
Tailby. Knowing, as they did, the possibilities of these 
docks and canals, they might be relied upon to see that 
the traders of Birmingham had placed before them the 
enormous advantages which the Severn route to the sea 
possessed for them. 


THE conveyance of heavy loads by steam wagons, where 
speeds between five and eight miles per hour are sufficient, 
with or without trailers, more particularly for certain 
trades and certain localities, is undoubtedly the cheapest 
form of haulage in the country, other than water carriage, 
taking all costs into consideration, from point of collection 
to point of delivery, says the Commercial Motor. It is 
only in respect of Classes A and B of the General Railway 
Classification that the steam wagon sometimes cannot 
compete. The projected increases of railway rates may 
bring some of the goods and materials which are rated 
in Class B within the limits of economical haulage by steam 
wagon ; practically the whole of those in Class C will soon 
fall in that category, inclusive of heavy chemicals. 

THE present activity in night operations in war has 
caused a very great demand for self-luminous compounds 
and, no doubt, the results of tests extending over moaer- 
ately long periods will be available presently. Such tests, 
says Mr. A. Blok, in a discussion on “ Fiuorescence and 
Phosphorescence,”’ which was held by members of the 
Illuminating Engineering Society, require very great care, 
for at best the initial luminosities under measurement 
are small, and after some time they sink to values that 
are very difficult indeed to measure, at any rate by the 
eye, which, after all, is the instrument with which the 
substances are used in practice. The products now used 
commercially have brightnesses of the order of a few 
hundredths of a foot candle, and give nearly monochro- 
matic lights. These are conditions that tax the photo- 
metrist, and the repetition of observations to 5 or 6 per 
cent. in tests of this nature would indicate very good 
work. 

THE acquisition of water power by foreigners in Norway 
is regulated by the Law of 18th September, 1909, by the 
terms of which only the Norwegian Government or Muni- 
cipalities or Norwegian subjects were permitted to acquire 
waterfalls of more than 1000 horse-power without Govern- 
ment sanction for each individual case. This law was made 
more stringent by the Law of 4th August, 1911, which 
provided, inter alia, for a tax payable to the local authority 
and the State. A Royal Commission, which has been at 
work for several years on a revision of concession legisla- 
tion, has just submitted to the Storthing a new Bill. 
Under this Bill it will be more difficult for foreigners to 
invest capital in Norwegian industrial enterprises and other 
real property. It is also proposed that foreign subjects 
and companies shall not be allowed to acquire concessions 
except in special cases, as, for instance, when an industrial 
concern already in operation wishes to acquire or regulate 
a waterfall. Joint stock and other limited liability com- 
panies must in future have an entirely Norwegian board, 
with registered offices in Norway, and exclusively Norwe- 
gian capital, in order to obtain permission to acquire 
waterfalls. 


Tue British Trade Commissioner in Australia (Mr. G. 
T. Milne) has forwarded to the Board of Trade Department 
of Commercial Intelligence an extract from the local Press 
containing a report by the manager of the Tasmanian 
Government hydro-electric undertakings concerning 
further projected schemes. In addition to the Great Lake 
and King River schemes, it is stated that others are likely 
to be put in hand. There will be no difficulty in develop- 
ing on the West Coast itself all the power needed there, 
even if the demand grows much larger than is at present 
anticipated. Over 10,000 horse-power can be developed 
at Lake Rolleston, near Zeehan, and the Franklin River, 
and other possible sources of power are now being pros- 
pected. Later, when copper is cheaper, an inter-connect- 
ing wire may be run from the West Coast to the Great 
Lake. In the central plateau region several schemes, 
quite apart from the Great Lake, are now being inquired 
into. It is thought that 40,000 horse-power—possibly 
more—can be developed on the river Derwent ; the works 
will probably be some distance below Lake St. Clair, 
which will serve as a reservoir. The Arthur Lakes are a 
source which seems well able to yield 40,000 to 50,009 
| horse-power. 
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THE BOMBAY HYDRO-ELECTRIC POWER SCHEME—THE POWER HOUSE 


(For description see page 464) 
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CROSS SECTION, SHOWING TURBINE, TRANSFORMER, AND LIGHTNING ARRESTER ROOMS 
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The Canker of Industrial Unrest. 


AtrHouGH the great body of the engineers on 
strike have now returned to work, it can scarcely 
be claimed that the policy of expediency adopted 
has ended the trouble. The causes are apparently 
too deeply seated to be removed by concessions to 
which both sides were parties, and which have 
resulted in the decision of the main body of the men 
no longer to hamper the output of munitions. That 
the men have some legitimate grievances is generally 
recognised, but that they are of a character to 
justify anything so criminal at this period as a strike 
is not claimed, either by the trade unions which dis- 
sociated themselves from the strike, or even by many 
of the men who, from causes which are fairly well 
understood, threw in their lot with the disafiected 
element. The workers, whatever their complaints, 
were clearly in the wrong; the Government and 
the employers must also share some portion of the 
blame. Some of the heads of controlled establish- 
ments have been inclined, in view of the working 
conditions imposed by the Ministry of Munitions, 
to leave the settlement of many questions, even the 
relations with their own men, in the hands of the 
Government Department concerned. They have 
Jost touch with their own workshops, while the 
Ministry, overburdened with work, and concentrating 
its energies on output aud the provision of the 
necessary labour and equipment, has been inclined 
perhaps to brush on one side, as matters of no special 
consequence, the reasonable complaints of men in 
some of the establishments under its control. Nor 
can it be contested that the trade unions, of which 
the Amalgamated Society of Engineers is a fine 
example, have tended to assume the character of 
official departments, a development which has given 
ground for the criticism that they have lost the old 
close association with the rank and file of the industry. 
It is well that these tendencies should be recognised, 
and that a general attempt should be made to realise 
some of the causes for the discontent which culminated 
in the strike. 

At the outset of the strike, when the trouble 
should have been grasped by a firm hand, nothing 
was done. The unions were at loggerheads with 
a section of the men, and the Government was 
apparently content to rest in the happy belief that 
before the smouldering fires of discontent could 
burst into open flame they would die out. If the 
leaders had at once been arrested, and the grievances 
of the men immediately investigated, the widespread 
and disastrous stoppage of work might have been 
averted. Those whose business it was to deal with 
the matter preferred to adopt an ostrich-like policy, 
and the muzzling of the Press, which was a part of 
that policy, prevented public discussion of the 
questions in dispute, which it is believed would 
have eased the tension before the breaking-point was 
reached. We fail altogether to understand what 
good object the rigid censoring of news or of 
comment could serve. Had the men _ been 
allowed to state their case, and the public made 
acquainted with what was actually taking place, 
we believe that the pressure of public opinion alone 
would have been such as to force the workers and 
the authorities to come to terms before the trouble 
extended beyond purely local stoppages of work. 
Even when definite action was taken it gave evidence 
of inconsistency, the arrest of some of the strike 
leaders being immediately followed by conferences 
with the men on conditions which had been previously 
rejected, but which could have been made at an 
earlier date. The conference has resulted in the 
patching up of a truce, which it is to be 
feared may be broken on very slight provocation. 
Clearly, matters cannot be allowed to rest where 
they are. It is necessary to find a permanent 
remedy for the canker of unrest, which threatens, 





unless a cure can be effected, to eat away the life 
of our industries. One of the most important 
duties which rests upon those associated with the 
engineering trades, whether as employers or workers, 
is to forge a new alliance which will safeguard the 
future of these industries. In this connection the 
attempt being made by the National Alliance of 
Employers and Employed is to be welcomed as a 
step in the right direction. Advantage was taken 
of the meeting which was held in London on Tuesday 
last, at which the Alliance was formally con- 
stituted, to outline the main object with which 
this new body has been formed. The principle under- 
lying the Alliance is to secure the active co-operation 
of employers and employed in the discussion and 
treatment of questions affecting labour and employ- 
ment, and it is satisfactory to see that stress is laid 
on the need that these should be dealt with before 
they have reached the stage of acute controversy. 
This is a good beginning, but the temper of the times 
is such that these aspirations will have to be realised 
at a very early date if industrial peace is to be secured. 
It is something gained, however, to have obtained 
recognition from a representative body of employers 
and trades unions that these are subjects which 
call for immediate discussion and settlement. 

It is to be feared that the sequence of events 
leading up to the strike has not yet, however, been 
fully understood, and he would be a bold man who 
would venture to predict what will be the next act 
in the industrial drama, the plot of which has now 
been to some extent revealed. There can be no 
conventional happy ending to the present play of 
affairs unless those entrusted with the responsible 
parts begin to realise the nature of the réle with 
which they have been entrusted. It has been 
certain for a long time past that we have to reckon 
not only with the ordinary discontent of the work- 
man, accentuated by the rules and restrictions of 
the war period, that we have not merely to satisfy 
the legitimate desire for higher wages and better 
working conditions, but that, as a writer in the 
Morning Post, who is described as a trade unionist, 
has pointed out, we are faced with the danger of a 
Syndicalist movement, which aims at the absolute 
control of industry by the worker. The extreme 
party, which is fostering the Syndicalist spirit by 
open and underground means, has definitely stated 
that this is the main object of the movement, and 
that in order to bring it about it is the business and 
the duty of every intelligent worker to give his 
employer and the ruling parties as much trouble as 
possible. The aim is to initiate a class war, and to set 
up machinery for dealing with industrial questions, 
not by State or Parliamentary procedure, but by 
industrial methods. The revolutionary spirits who 
are behind this programme have only been waiting 
an opportunity to test the extent of their following 
among the workers, and the chances of overthrowing 
the present system of trades unionism, which until 
now has been able to claim that it represented 
labour. It is necessary that the serious menace 
of the new movement, which aims at the abolition 
of the wage system, should be recognised by all who 
believe that, in spite of past misunderstandings, 
the relations of employers and employed are capable 
of being satisfactorily adjusted by peaceful means. 
It is to be regretted that this drift towards anarchy 
in the engineering world has not yet received serious 
consideration. Remedial measures may take many 
forms. It is probable that joint committees of 
workers and employers formed on a local basis, 
such as were originally contemplated when the 
control of munitions manufacture was initiated, 
could render useful service in dealing with shop 
complaints of all kinds before they are magnified 
by neglect into injustices which rankle in the mind. 
It can scarcely be doubted that these local com- 
mittees could do much to counteract the work of 
Syndicalist agitators in the shops, who are the 
avowed enemies of law and order. It will also be 
necessary for the Government and the trades unions 
to act in conjunction for the purpose of rooting out 
the disloyal and dangerous elements in our midst, 
who are sowing the seeds of sedition and revolution. 
Only by immediate, vigorous, and continued action 
can the poison crop which would choke the field 
of industry be prevented from throwing up its rank 
growth. 


Text-books: Actual and Ideal. 


TIME was—and is not, indeed, far distant—when 
the whole “Circle of the Sciences” could be com- 
pressed within the limits of a dozen or so slim volumes, 
and their application into a modest collection of 
manuals. Weale’s series was perhaps the best known, 
as it certainly was the cheapest and most convenient, 
notwithstanding the competition of Lardner’s Cyclo- 
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pedia. It numbered some hundred odd “ Rudimen- 
tary Works for Beginners,” and dealt with a wide 
range of subjects, from well sinking and plastering, to 
agricultural machinery, and lighthouse construction. 
Prior to the date of its publication—the forties and 
fifties of the last century—the literature of chemistry 
and physics, and of their application to art and 
industry, was, by comparison with that of the present 
day, meagre, although by no means insignificant. 
It may well be believed that the literary equipment 
of the Stephensons, of Smeaton and Watt, of Telford 
and Brindley, was not voluminous. The Royal 
Society flourished, it is true, and the Philosophical 
Transactions were available, but the great engineering 
Institutions were hardly even in embryo, and the 
modern text-book, with its red-brown cloth cover, 
its laboured “ historical introduction,” and its 600 
pages of fact, theory, and speculation was practically 
unknown. This pretentious product of modern 
times, with its borrowed blocks, devoid of literary 
style or grace, and encyclopedic only in the sense 
that it usually contains much that is not wanted 
and little that is, leads to the suspicion that in the 
multiplication of the counsellors who confuse wisdom, 
Gutenberg—or was it Koster ?—has much to answer 
for. 

It is convenient to classify facts into the various 
categories to which they belong. There are two such 
main categories—facts respecting the interpretation 
of which there is and can be no dispute, and facts 
respecting the interpretation of which there may be, 
and often is, dispute: Both categories are relevant, 
for both alike comprise facts, but there is a third 
category of propositions often mistaken for facts. 
These are propositions which may eventually, and 
on further evidence, rank as facts, or may prove to 
be fallacies, but whose status is meanwhile indeter- 
minate. It is difficult to know what to do with 
propositions and hypotheses of this nature, but one 
thing, at least, should not be done. They should not 
be made the basis of a text-book or introduced 
therein, needlessly to complicate the facts. As 
subjects for an address, a thesis or an essay they are 
legitimate enough, and their discussion profitable 
in proportion to their probability. Until, however, 
they mature as facts the practical man can or should 
have no manner of use for them. He must hold fast 
to the proven ; on no other foundation may he build 
with any definite assurance of success. Theory must 
be left to the theorist and to the academician. For 
the business in hand, be it the practical man’s own 
or his employer’s, hard, proven facts are the only 
material he can legitimately or honestly employ. 
He needs facts and facts alone; but he needs all 


the facts, or essentials of the problem he may have | attempted to graft all that had subsequently been 


to solve may be lacking, and it should be the province 


of the ideal text-book to supply his needs to the | jected to the same winnowing process, and using only 
extent that modern progress has at any given stage} what was new and true. I 
nature of his task, he succeeded in publishing three 
Judged by this standpoint, it may be doubted if small volumes, which literally contained all there 
was to be known on the subjects dealt with, for he 
had laid under contribution the literature of this 
country, of France, and of Germany, and this may 
surely be deemed exhaustive. 
he was poor, undistinguished, and ailing, and it 
may well be that his life’s work was abortive, for he 
is dead, and his notes and indexes dispersed. It 
may also be that, produced in such a fashion, he 
would have succeeded in producing only some 


provided. 


any text-book is ideally what it ought to be, and if 
this be so, the multiplicity of books which are not 
what they ought to be is the more to be deplored, as 
it renders the task of the practical man in search 
of his materials needlessly complicated. His own 
intellectual equipment is often lacking in respect of 
criteria as to what is fact and what is not, or what is 
germane to his purpose and what is superfluous. 
It is at this point, therefore, that he needs assistance, 


and likewise some assurance that a given text-book | Frankenstein's 


is indeed the text-book he is seeking, and not a skein bloodless, and unkempt. ] 
if he was altogether wrong in his conception. It 


of tangled hypotheses, which it will devolve upon 
him to unravel for himself. 
elaborate the requirements of a good text-book, 
the manual, par excellence, of an art or an industry, 
in contradistinction to a treatise which may or may 
not be polemic. 
the facts of its subject marshalled in orderly and 
logical sequence. 
the heuristic sequence—the chronological order of 


the discovery of the facts which generally synchronises | contain the sum of human knowledge as to the 
It should | subject selected; to give it form and substance ; 
Their | to add to it from time to time such fresh facts as 
interconnection with other facts not germane should | arise; to marshal the whole in logical sequence— 
It should contain | this is surely a task that might well appeal to one 
neither superfluous facts not hypotheses, should be | of the great specialised Institutions, or to one or 
clear and concise, and, lastly, to avoid being mentally | more Universities, as worthy of attempt and not 
indigestible, the facts it relates should be set forth| impossible of accomplishment. 


with the need for their application. 
contain all the facts germane to its subject. 


be ignored or taken for granted. 


with some regard to literary skill and style. In]i 
other words, the work should be readable. 
best, then, can these desiderata be secured ? 


There is an infinity of text-books extant, on an|for further work along similar lines. 
If they conformed to the above | have been spent on the compilation of encyclopedias 


infinity of subjects. 


requirements, it is manifest that all those dealing} and lexicons. 
with the same subject, except one, would be redundant, | a similar expenditure of money and corporate effort 
as the necessary facts they set out are common to! to codify the masses of knowledge that have accu- 
them all, and the choice of arrangement is restricted. | mulated, and so make them more readily available 


It may be well to} may even be believed that he was right. 
c and money is wasted in collecting data ; too little is 
spent in arranging and codifying it. 
a task well worthy the labours of a Society of Pro- 


The ideal text-book should contain | fessors ; 
small, of human knowledge, and to trim and garner 


The logical sequence is very often | !t- 


How | not 
knowledge on the subject, and point out the direction 


with its predecessors. 
and this alone is the justification of its existence—all 
such fresh facts, interpolated in their proper place 
and manner, as the individual investigations of its 
author, or the results of his gleanings from con- 
temporaries enable him to add to the common stock. 
In other words, if an ideal text-book on any one 
subject existed, the need for a new one would never 
arise. It would only be necessary to bring out, 
from time to time, such new editions as the progress 
of discovery rendered needful, and the process of 
editing would consist solely in the skilful adaptation 
of the new facts to their natural context. That 
no such ideal text-book does exist is the perennial 
excuse of every writer who perpetrates a new one. 
In prefaces and introductions innumerable this 
pretext is set forth as an excuse and a palliation. 
Yet the shortcomings of our educational system 
and an ingrained habit of loose thinking, inherent 
in Englishmen in general, are such that the new 
text-book is often as far removed from the ideal as 
were any of its predecessors, and the work becomes 
in truth one of supererogation, and something 
which could readily have been dispensed with, to 
the economy of the labours of the author and his 
accomplices and the advantage of his reader’s purse. 
The occupant of the professorial chair of any given 
science, pure or applied, may be a good teacher, and 
well and learnedly versed in his subject. He is not 
necessarily a good author. Moreover, the personal 
equation may detract from the value of his work as 
an impartial repository of facts, for it is rare to find 
a record of facts uncoloured by the personality of 
the recorder. To some extent this could be counter- 
acted by the collaboration of the professors of two 
similar chairs, but to an even greater extent by the 
collaboration of three or four, or perhaps as many as 
a dozen. The result would, or should be. a sym- 
posium upon the subject, from which it should not 
be beyond the ability of a competent editor to 
eliminate what is superfluous, and so to produce a 
text-book containing all the known facts and no 
padding, and hence one closely approaching the 
ideal. The suggestion is not a novel one. Attempts 
on these lines have been made by individual initiative, 
but the labour is really too great for any one man, 
although it is by no means beyond the power of a 
group of men. One man once—and that not so long 
ago—conceived the idea of abstracting, from the 
earliest obtainable work on a given subject, all the 
real facts; winnowing them, so to speak, from the 
speculations and polemic matter with which they 
were entangled. On the nucleus thus secured he 


written on the same subject, after it had been sub- 


Despite the superhuman 


He laboured alone ; 


monster of literature, all bones, 
But it may also be doubted 


Much time 
This is surely 


to take in hand some corner, however 


To frame the groundwork of a book that shall 


The experiment, 
f successful, would reduce to the compass of a single 
unwieldy volume the conspectus of human 


Large sums 


Could not something be done by 


or the coming generation, to whom, more than any 


been stated over and over again, and simply overlaps | liberty to follow their own destinies in their own way. 
It should also contain—| In earlier times books bore the imprimatur of some 


“e 


prince-bishop, some royal censor, whose “ privilege ” 
guaranteed the contents free from false doctrine or 
impiety. The imprimatur of a great University 
or a great Institution might similarly serve as a 
guarantee that the work which bore it was the very 
best obtainable. While doubtless with the progress 
of knowledge the dimensions of such text-books 
will seed to exceed those of the “ rudimentary 
treatises ’’ of our fathers, their number would cease 
to be infinite, as at present, and the engineer and 
industrialist of the future may well find, within the 
compass of a modest corner of his library, room for 
all the volumes the former needs in his practice, or 
the latter requires for the economic direction of his 
industrial undertakings. 








RANDOM REFLECTIONS. 
- > 
WE have just read with a great deal 
, , of interest in the latest volume of 
Marine Engineers. «. Transactions ”’ of the Liverpool 
Engineering Society, a paper by 
Mr. J. B. Jefrey, on the Education of a Marine 
Engineer, and the discussion on it. Mr. Jefrey 
has past experience of German sea-going engineers, 
and amongst the participants in the debate were 
men connected with out greatest shipping lines. 
Hence we might look to the paper and discussion 
to throw valuable light on a subject which is 
becoming of graver importance as the war drags on. 
It may not at first sight be obvious what the war 
has got to do with the question, but when it is 
recalled that the toll of life has been very heavy 
amongst marine engineers, and that we shall have 
to fight with redoubled energy to regain our mercantile 
shipping position when hostilities cease, it will be at 
once appreciated that it is of the very highest 
importance that the training of marine engineers 
should be considered at once. This is an aspect of 
the matter that has been neglected in the various 
discussions which have taken place recently. They 
have all looked more to the distant than to the 
immediate future. All have agreed that the education 
of marine engineers must be raised to a_ higher 
standard, but the curricula that have been proposed 
will all occupy years. Let us say at once that we 
are, as we have already stated in this column, in full 
sympathy with this desire for improvement. We 
shall rejoice to see it begun; but at the moment 
we have to think more of obtaining a present supply 
of adequate engineers than of securing the best 
some years hence. Just as we have been forced 
to dilute labour ashore, and just as we shall be obliged 
to continue that dilution after the war owing to the 
depletion of experts, so shall we find it necessary 
to ‘‘dilute’’ marine engineers. Hence, it seems 
to us the immediate problem is to decide on the best 
intensive course of training that can be devised 
rather than to consider the ideal. We should be 
glad to hear the matter discussed from this aspect 
by marine superintendents and shipowners. We 
suggest for consideration that the maintenance 
and running of marine engines can be undertaken 
without a high degree of scientific knowledge. Indeed, 
if we found ourselves in a difficulty at sea we would 
rather put our trust in the McAndrew of the old 
school with his experience and practical resource- 
fulness than in young Mr. John Brown with his evening 
class education in thermodynamics and the compara- 
tive anatomy of marine steam turbines. The marine 
engine can, barring accidents, be run on “ instruc- 
tions,” and it must be our business to give as quickly 
as possible as many men as possible — sufficient 
knowledge to handle it. The problem for the time 
is to make ‘‘ makeshift ’’ marine engineers, just as 
we have had to make ‘“ makeshift’ mechanics, 
rather than to turn out the finest product. 
* * * * * 


An unknown American friend has 
been kind enough to send us two 
copies of Golf Illustrated in which 
appear an afticle by Walter Camp 
entitled ‘‘ Charting the Golf Swing. The adventures 
of Frank B. Gilbreth, the great efficiency engineer 
and chartographer of human motions, in the realm 
of Golf.’ This courtesy we take to be a genteel 
attack on our attitude with regard to certain advanced 
methods of workshop management, and for this reason 
we suspect that we have to thank Mr. Gilbreth 
himself for the papers. Clearly he has thought 
that though an Englishman may be deaf to all 
appeals directed through his business you are bound 
to catch his ear if you will approach him through 
his love of sport. Well, well, perhaps he is right, 
and we should be churlish indeed if we did not let 
engineers know that Mr. Gilbreth has applied his 
methods to golf, but at the same time we must, 
to our shame, confess that the author of these 
Reflections is left cold by the appeal because—he 
does not play the Royal game. He therefore 
stands in the same position with regard to motion 
study as before; he still regards it as, many-a-time, 


Motion Studies. 








Hence every fresh text-book contains, for the most | f 
part, much that, being common knowledge, has 





other, knowledge will be power, and power the 





no more than an amiable hobby and he is still con- 
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vinced that individualism is a factor that adds to 
the pleasures of life, and that scheduled perfection 
to a scientifically determined standard would make 
an uncommonly dull world. Imagine, for example, 
the effect upon golf itself if, taught by Mr. Gilbreth’s 
charts, everyone could play every shot with perfection. 
It would be reduced promptly to the level of noughts- 
and-crosses or fox-and-geese, and we should be 
put to it to find some other sport which had escaped 
the investigations of ‘‘ the efficiency engineer and 
chartographer,”’ and in which human _fallibility 
provided, as it always does provide, the interest of 
games as much as of life. Mr. Gilbreth asked us in 
a letter published in our columns some weeks ago 
““Do you not know that monotony is more often 
caused by being obliged to do repeatedly that at 
which we are not specially skilled, than by doing 
the one thing repeatedly at which we are 
skilled ?”” We reply categorically ‘‘No!’ Evena 
child will be bored by doing over and over again 
an action in which it has reached perfection. May 
we ask Mr. Gilbreth if he would rather thread 
beads¥on a string by his reformed method or 
exercise his intelligence in learning some new 
and difficult craft? The joy of life is the over- 
coming of difficulties. Let a man find out for 
himself the best way of doing something and he 
will take pleasure in it. Lay down for him exactly 
how he is to do it, provide machinery and appliances 
for him of such a kind that he cannot do it any other 
way, and the only interest he will take in his work is 
how much money he can get out of it. Efficiency 
may require that work should be done to schedule, 
but let us not fool ourselves into believing that 
mechanical perfection of human motions, men played 
on by a punctured card like a pianola, makes for 


contentment. 
cs = ew 


WE are not surprised to hear that 


— Japan is making haste to follow 
Japan. in the footsteps of the other 


great countries of the world by 
the establishment of a fund for research, and that 
she has entered into the matter with her customary 
energy. Our information comes in a letter received 
by Sir Robert Hadfield from his Company’s agent 
in Japan, which, whilst it does not tell us the exact 
form that the new department is to take, it leads us 
to suppose that it will be more nearly a parallel 
to our National Physical Laboratory than to the 
Council for Scientific and Industrial Research. 
We are also left in the dark as to the relationship 
between the Laboratory and the Government, but 
we observe that the Emperor has subscribed one 
million yen—over £200,000—and that this magni- 
ficence has set an example which is being followed by 
the other rich men of the Empire. It is believed 
that a million pounds will soon be subscribed. 
Offices have already been established in the Chamber 
of Commerce at Tokyo. Until we know more about 
the constitution of the Laboratory and the terms 
under which the donations have been presented, 
it is impossible to form any opinion upon its future 
work ; but this, at least, can be said, that Japan has 
shown her determination once more to keep pace 
with the West. It is to be supposed, if we are right 
in our surmise that the National Physical Laboratory 
will be the prototype, that questions of purely 
national interest will occupy much of the attention 
of the staff, but it is impossible to doubt that time 
will be devoted to other matters, and we have, 
therefore, one more piece of convincing evidence that 
Japan is resolved to vie with the other great manu- 
facturing countries of the world for international 
markets. We cannot but praise her determination, 
but at the same time we must recognise that it makes 
it more important than ever that we should concen- 
trate every effort on establishing ourselves as rapidly 
as possible, not only in our old position, but in a very 
much better one. Japan has worked for us during the 
war, but in a large measure she is outside the turmoil 
in which all other nations are involved, and there 
can be no doubt that she is making the most of the 
advantage so gained. Her proximity to China 
must prove of infinite benefit to her in opening up 
the vast markets of that Empire, and if we, at a 
much greater distance, are successfully to cope with 
her competition we shall have to strain every nerve. 
Particularly would we impress upon Labour that 
whilst it is quarrelling with Capital and wasting 
its energies over internal bickerings, Japan is girding 
her loins to seize markets upon which the bread and 
livelihood of labour depend. 
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+ THE announcement of the death 

a of that famous conjuror, Maskelyne, 

Trtles. reminds us that science and engi- 
neering are often exercised on 

frivolous objects; indeed, it is difficult in many 
cases to say where the line should be drawn, and 
we are almost obliged to acknowledge that Sir 
Joshua Reynolds was right when he asserted that the 
ultimate object of all knowledge is amusement. 
Science of an advanced kind has always been used in 
conjuring, and the story goes that Hero’s first steam 
engine was employed for the opening of doors in a 
temple in a manner that would mystify the people. 
Scientific experiments have very frequently an 
element of mystery about them, and even the 





initiated derive that same sort of pleasure from them 
that the spectator experiences at a good conjuring 
entertainment. Great lecturers have known the 
dramatic value of presenting a scientific fact in a 
dramatic way, and have by such means held the 
attertion of audiences that might have wandered 
had the more formal method of the class-room been 
adopted. Electricity was, of course, early scized 
upon by the conjuror—Houdin, we _ believe, was 
the first to use it—for his mystifications and the 
electro-magnet has played its part in many a spiritual- 
istic seance. Chemistry and physics have added their 
quantum of mystery—who does not remember the 
magic kettle which followed Dewar’s preparation 
of liquid air ?—and mechanics in many elegant 
forms, as in the popular levitation experiments of a 
few years ago, have contributed their share to the 
programme. But optics is the natural province of 
the conjuror, and many a famous old mystery 
depended upon the skilful use of mirrors, whilst 
many a modern one hangs on the skilful handling 
of electric lights. Some of our readers must recall 
with a pleasure that still lives, even in the memory, 
the dark seances which were a feature of the enter- 
tainments given in the Polytechnic at a period when 
the world did not think only of how to turn science 
to industrial purposes. But it isnot only for conjuring 
that science has been used frivolously. A great 
many of the mechanical toys that appear periodically 
upon the market display mechanical inventiveness 
that is a joy to the inquisitive engineer, not only 
in the design of their parts but in the method of 
making them. Some years ago Mr. James Swinburne 
devoted a lecture to the subject of scientific toys, 
and a very entertaining lecture it was. But possibly 
the most striking reflection is that an excellent 
measure of the success of great inventions is the ease 
with which they are reduced to toylike forms. 
Witness the aeroplane, brought to perfection only 
at the cost of many human lives, and now made 
on a small scale by any ingenious boy, the locomotive, 
the steamship, the cinematograph, wireless telegraphy, 
and so on with a dozen other milestones in the march 
of progress. Does this indicate that there is some- 
thing so fundamentally obvious in all great inventions 
that they are as easily reproduced in the simple 
shape of a toy as in the more complicated form of the 


useful product ? 
* * a * * 


WE must frankly admit we were 


—— astonished by finding the following 
tiedoie, passage in the last issue of the 


New Statesman. ‘‘ The Chancellor 
of the Exchequer had announced this already on 
the 3rd of May, explaining that, in order to give 
the employer the utmost possible stimulus to reduce 
the cost of production—the very thing against which 
the trades unions had sought protection—the Munitions 
Levy was to be merged in the ordinary Excess Profits 
Tax.” ‘The italics are not ours, they are used by the 
author to attract attention to his parenthesis, and the 
object is not to condemn this attitude of the trades 
unions, but to support it. We read this surprising pas- 
sage through several times before our first impression 
of its meaning was modified. It seemed capable of 
but one interpretation. The trades unions did not 
wish to see the cost of production decreased. They 
would rather let the whole nation suffer under the 
burden of excessively costly munitions of war than 
see new methods of manufacture introduced which 
would give a cheaper product. There is, however, 
a rather different reading, and we must take the gener- 
ous view that the New Statesman does not mean 
that it objects to the reduction in the cost of produc- 
tion, though even that would be a fair reading of the 
sentence, and that it is the offering of a stimulus 
to the employer that is obnoxious to it. We can 
understand the sentiment which rebels against 
profit being made out of the war when nothing is 
given in return, but when the nation is to benefit 
in its greatest need, when it is to be given guns 
and ammunition, and the thousand requirements 
of its Army and Navy cheaper, when the taxes upon 
the present generation and upon future genera- 
tions are reduced thereby, we are wholly unable 
to understand why a fair stimulus to decrease 
the cost of production should be withheld from 
the manufacturer. The employers have given 
of their best from patriotic reasons without it,.and 
under the increased burden of an augmented excess 
profits tax it is only fair that some small measure of 
reward should be left to them. The workman does 
not object to Ais stimulus in the payment for overtime 
at extra rates, and in spite of verbal opposition he 
tolerates piecework with a good grace. We may 
take it, too, that he would not refuse the stimulus 
to invention in the shape of royalties if he secured 
a successful patent. Does he regard his employer 
as less human than himself and high above all 
ordinary inducements to greater effort? But, it 
is rather inits bearing upon the future than upon the 
present that the full interpretation of the italicised 
sentence should be weighed. What has_ been 
founded in war may be continued in peace. If 
the stimulus to reduce the cost of production is 
hateful to the unions now it may be hateful to them 
then, and we shall see an endeavour not only to 
reduce profits on a sliding scale but to limit them to 
a fixed figure, so that all incitement to adopt new 
methods, to enlarge works, increase outputs, decrease 





costs, and employ more workpeople will be removed. 
If that should be so the best laid schemes for the 
reconstruction of our industries will gang agley, and 
more money than ever will be invested in countries 
that have saner views on the value of economic 


stimulants. 
* * * kK * 


WE are all of us made conscious 


be erste at times that, whilst documentary 
Offic particulars about subjects we desire 


to study exist, we are unable to 
lay hands upon them, because we do not know where 
to look, and without a elue one might almost as 
well hunt for a fourpenny piece in the Tropic of 
Cancer as endeavour to find some small particle 
of wisdom in the mass of technical literature. This 
fact has so forced itself on the attention of thoughtful 
men, that many efforts of one kind and another to 
produce complete indexes of all technical literature 
have from time to time been made. The most 
notable of these is that which existed, and we may 
hope still exists, and will be left in existence by the 
departing Germans, at Brussels. This wonderful 
collection must contain now some eight or nine 
million entries arranged on the Dewey decimal system. 
There is, of course, in every good library an index of 
volumes classified in more or less detail, and with 
more or less intelligence, but as far as we are aware 
the Brussels index library is the only one that takes 
as its field all scientific knowledge, and endeavours 
minutely to classify it. To what extent it is used 
by foreigners we are unable to say, but we do know 
that many English engineers are not acquainted even 
with its existence. France has for many years 
taken a lively interest in the subject of industrial 
** documentation,’ and it now proposes to raise 
the question again at the approaching conference 
of the Société d’Encouragement pour I’ Industrie 
Nationale. The present position is summed up by 
General Sebert in a note presented to a committee 
of the Society, and printed in the last issue of its 
monthly bulletin. The object is to consider the 
creation in France of a central information and 
literary reference office of a kind which would afford 
the industrialists of the country all particulars 
that might be useful to them in the “‘ economic 
struggle.” The problem is one of the very greatest 
difficulty, and we shall follow the discussion of it 
with interest. Even the most carefully classified 
index reveals but little of its virtues in the hands of 
a novice, and a librarian is almost as important as 
the library. But Magliabechis are not made now- 
a-days, and even he, who was supposed to know where 
any particular passage was to be found in some 
twenty thousand volumes, would be lost in the maze 
of technical literature. Hence we must look for help 
to an expert staff, of which each member would know 
at least one subject completely, controlled by a chief 
who would be able to codify the knowledge of all 
the others. This is ‘“‘some proposition,’ and if 
we also are to establish in this country, as we shall, 
no doubt, desire some day to do, an index library 
of a similar kind, the example set by Belgium and by 
France in the solution of it will be of the utmost value 
to us. 
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NOTES ON THE CONSTRUCTION OF TURBINE 
PUMPS.* 


By ALAN E. L. CHORLTON, of Lincoln, Member. 

THE turbine has become so highly successful as a pumping 
engine for duties of all description, that no apology is needed 
from the author for again returning to the subject and offering 
a few practical notes on the design and construction of its 
detailed parts. 

It will be convenient to consider the subject under the headings 
of the various component parts of a pump. These are : 


_ 


The Stator, which consists of (1. a) the casing or housinz, 


Fic. 12.—Modern Form of Turbine-Pump. 





| P é F , : - 
expensive than one less efficient, and commercial considerations 


must provide the final deciding factor between efficiency and 
weight. There is, of course, a school of design which believes 
| in dealing with a proportion of the velocity conversion in the 
wheel itself, thus leaving less to be dealt with in the guide 
passage ; the extent, however, to which this method can be used 
for weight saving is very small, if any. 

The various assemblies of passages may clearly be grouped 
into :—(A) Tangential and radial with return radial—see Fig. 6 
and Fig. 1 6; (B) tangential and spiral—see Fig. 7 (a and b) 
and Fig. 8; (C) combinations—see Figs. 9, 10 and 11. The 
Osborne Reynolds pump-—1887 and 1875 type—employed an 
early form of the (B) assembly, and has adhered to this type up 
to the present day, various improvements being embodied from 
time to time, in some of which the author was concerned. On 


and vibration must be a thoroughly sound one or trouble will 
result, 
II. IMPELLERS. 

Impellers are either :—(1) Single entrant, or (2) double 
entrant. The first is almost universally in use for multicellular 
pumps, and the second almost exclusively for single chamber 
pumps ; it is only proposed to deal with the single entrant form. 
Multicellular pumps use the single eye wheel in three forms :— 
(a) Unbalanced, unequal side area, one rubbing shoulder, 
Fig. 14; (b) unbalanced, equal side areas, two rubbing shoulders, 
Fig. 15; (c) balanced—on paper, Figs. i6 and 17. There are 
other types, mixed flow, radial and axial, &c., but these are not 
used to a sufficient extent to be worth including in this paper. 

Type (a) may be said to be the one now generally used, that is, 
the preferable design; type (6) has certain advantages for 


Fic. 13.—(Farcot.) 
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and (1. b) the guide-vanes or appliance for converting | 


velocity energy into pressure energy. 

11. The Impeller—considered separately. 

lll. The Balancing Appliance—hydraulic or mechanical. 

lV. The Rotor, considered as a whole, and including the 
spindle with its projecting sleeves, impellers, and in 
most cases the balancing appliance. 

V. The Bed, and other details, bearings, stuffing boxes. 

Of these components IIT., 1V. and V., broadly speaking, are 
the factors governing reliability and resistance to wear, and 1. 6, 
and I]. are those determining the efficiency. 

The author proposes to deal at greater length with IIT. and 
1V., for the reason that they have probably been less discussed 
than the others, also their practical importance is of the greatest 


Figs. 14 and 15.—Impellers, Unbalanced. 


Unequal side area. 
One rubbing shoulder. 
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moment, and he cannot deal with the whole subject adequately 
within the confines of a paper written during the present time. 

The chief points only of items 1., II. and V. will be briefly 
reviewed :— 

I. CASING. 

The individual impellers of a turbine pump revolve in chambers 
or cells containing the outward flow guide passages, and the 
return conduits for the water ; these chambers may be part of a 
whole in which the outerg body is cast in one piece, or, an 
aggregation of a number of distinct cells without any outside 
envelope. ‘There are therefore two main typos :—(1) The 
Osborne Reynolds or divided type, and sometimes called the 
‘ring type.” (2) The Sulzer, integral or one-piece type, 
sometimes called the ‘ cylindrical”? type. Recent}? American 
practice provides a variation of this type with the housing in 
halves divided on the horizontal centre line. ‘The two main types 


are diagrammatically illustrated by Fig. 1 (a and 6) and Fig. 2 | 


(a and 6) with variations in Figs.’ 3 and 4. 
The Osborne Reynolds pump and its evolution was dealt with 


by the author in collaboration with Dr. E. Hopkinson, in some | 


detail in a paper read before the Institution in January, 1912. 
This type was followed at a later date by the integral one of 
Sulzer, which had, for a period, a considerable vogue. An 
examination of the present-day practice of various makers will 


prove, however, that the ring type has ultimately proved the | 


preferred one. The Reynolds pump has always used a separate 
cell for each impeller, and it is therefore correct to say that the 
ring type of pump owes its inception to this country. The 
continental form of the series turbine pump is due to Sulzer 

first pump 1896—and in this type a monoblock housing was used 


for all the chambers or cells, the guide vanes being inserted from | 


the end. 

Before dealing with either type or variations arising out of 
them, it is advantageous to consider the essential functions of 
the chamber or housing of a turbine pump. Primarily, each cell 
consists of (1) the outward flow guide 
kinetic energy of discharge from the turbine impeller is converted 


into static head, and (2) the return water passages back to the | 
centre for conduction to the next impeller ; a complete housing | 
Obviously, in the design, commercial | 


is a collection of such cells. 
considerations must have a material guidance on theoretical 
claims. 
of kinetic energy must be matched the allowable limits of 
dimensions conformable with commercial possibilities, and, in 


passages in which the | 


Against the requirements for best theoretical conversion | 


the interests of efficiency, special attention must be paid to the | 


arrangement and dimensions of the divergent channels or guide 
passages. As is well eng the form for guide passages is 
represented diagrammatically by Fig. 5, and this passage must 
be disposed in some form to lie conveniently in the desired 
casing. The general character will be either a simple outward 
flow type in one plane, Fig. 6, or a mixed mee outward and 
axial in two planes—see Fig. 7 (a and b) and Fig. 8 

The divergent angle of guide vane, Fig. 5, for best efficienc y 
was shown by Professor Gibson to be 10 deg. to ll deg. In many 
cases such a small divergent angle leads to a large overall 
diameter guide vane in order to give a sufficiently reduced speed 
of water to permit reversing its radial direction, and the result 
is a very heavy casing in consequence. For this reason divergent 
angles of 15 deg. are commonly found in practice. Evidently a 
more officiont pump will sometimes be heavier and more 
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| practice give high efficiency. 





the Continent Messrs. Sulzer introduced in 1896 design (A), and 
the author believes thay have made little departure from the 
type beyond a oo simplification of their early arrange- 


ment of passages, Fig. 2 


Speaking generally, feo designs (C) are not so 
efficient as the simpler types (A) and (B), owing probably to the 
hydraulic loss through changing the radial direction of the water 
at high speed. From a works construction point of view, ‘** ring 
casings,’ Fig. 1 (a and 6), are the most economical, and in 
In the form similar to that shown 
in Fig. 12, the author some years ago was able to mould and cast 
ring casings without cores, machine moulding being adopted, 
and the cost per chamber coming out at a very low rate. 

For *‘ cylindrical ”’ casings, Fig. 2 (a and b), a complete pattern 


Equal side areas. 
Two rubbing shoulders. 


is required for each size and variation in number of chambers, 
Its accessibility, however, and ease of dismantling is sometimes 
considered to be greater than with the ‘ ring ” type, though this 
is to a certain extent a matter of opinion. A great drawback 
to casings containing separate cells is that, on account of the 
sliding fit between the intermediate pieces and casing, an 
unknown amount of leakage constantly takes place between the 
cells. Witha‘“‘ ring ” type of pump, leakage is instantly detected 
and can be remedied. As a commercial proposition the author 
unhesitatingly favours the divided or “ ring”’ type of casing, 


| and when properly carried out has met no difficulty with it in 


practice. 
Before leaving this part of the subject, a word about the finish 
of guide pa:sage surfaces is necessary. For best efficiency the 








Swain Sc. 


machining, &c., but probably requires a stiffer shaft. Also, 
having no central supports, it tends to rotate the suction water 
of the next impeller and may be attended by greater stage 

leakage due to the increased annular running clearance ; type (c) 

has the paper advantage of being in balance ; actually it is a 
poor approximation to a balance. Disturbing factors are set 
up by differences in side pressure on the impeller due to 
differences in volume and surface form of the water contained on 
the two sides of the impeller, Fig. 18 ; differences of quantitative 
leakage through the two shoulders ; and high-pressure leakage 
into one side of the impeiler from tho stage above, and leakage 
from the other side of the impeller to next low-pressure stage 
below. Therefore, in practice, it is necessary to provide an 
additional end balancing device of the hydraulic type, or a 


Fics. 16 and 17.—Impellers, Balanced. 
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mechanically positioning fitting such as a thrust collar or ball- 
bearing: a method, especially for mine usage, not to be 
recommended. 

The internal design of all impel ers is governed by the same 
controlling features :—(1) The entrance or inlet angle of vane ; 
(2) the delivery or exit angle of vane. 

The entire design must, while based on these considerations, 
consult the convenience of the workshop to the utmost degree 
possible without departing from required dimensional accuracy. 


| The standing difficulty with turbine pumps, from the manu- 


| infinite number of conditions of varying head, 


facturing point of view, is their constant variation to meet the 
speed, and 
quantity encountered in practice. Whatever efforts are made, 
it seems impossible to keep to a small number of standard 


Fic. 18.—Effects of Gyratory Pressures on End Thrust. 
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throat of the passage at least, if not the entire passage, should 
be gun-metal or bronze, as iron does not preserve a sufficiently 
good surface for high velocity conditions. Common practice is 
to provide only three sides of the guide passage in bronze, Fig. 13, 
but this can only be defended on grounds of cheaper first cost. 
For best results a bronze plate should be provided to box in the 
passage, the plate being attached to the guide vane casting or 
dowelled to the casing. Guide vanes are sometimes cast 
completely boxed in, and this method necessitates hand finishing 
of the passage by file and scraper ; open vanes, however, lend 
themselves better to cleaning out and accurately finishing either 
by hand or by machining. A good smooth surface is essential 
for the best results, and will always justify the increased cost. 





The method adopted of securing guide vanes from rotation 


impellers if the highest efficiency is to be reasonably well reached 
each time. Efficiency, it should be noted, is really the prime 
factor in design and not apparent first cost, for the pump is very 
often driven by an electric motor of greater value. If, therefore, 
by the use of a pump of higher efficiency a reduction is effected 
in the necessary power and size of motor, the combination will 
generally come out cheaper. 

The maker who elects to change his impellers and diffusers to 
suit the demands of the inquiries as they come in, will obtain a 
higher percentage of orders than one who has standardised his, 
even though the latter may have reduced costs by making in 
large quantity. In considering if in any way it is possible to 
meet the designer’s requirements without losing all the advan- 
tages of repetition manufacture, we may first take the inlet angle, 
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itself, and it usually varies between 15 deg. and 30 deg. 


extent of 3 per cent. or 4 per cent. 
and 25 deg., and make a liberal provision of inlet width, or, as 
some designers phrase it, make an adequate allowance for “* weir 
coeflicient ” at entrance, we shall only drop perhaps | per cent. in 
exceptional cases ; so it seems possible to do something in the 
way of standardising the inlet angle. 

One might refer, in passing, to some of the current ideas 
concerning the inlet angle and the condition of the water at 
entry to the impeller. Some designers have maintained that 
very great accuracy of the inlet angle is vital to high efficiency, 











WASTE — WATER 
TO TAIL~RACE 


g. If we} 
select to use always 15 deg. we might suffer in some cases to the | 
lf we take two sizes, 15 deg. | 


Fie. 20.—Pump (Rateau) showing 


‘This depends on the resultant of the—supposed—radial flow of | theoretically balanced by equivalent ares subject to pressure, 
the entering water and the peripheral speed of the inlet tip | i 


it will not in actual practice be free from all end thrust. 
from variable leakage at the two sides of an impeller, which, by 
the way, is the principal cause of end thrust, we often have 
variable side surface both of the impeller and the cell chamber. 
| If the conditions of capacity or surface of the two clearance 

chambers vary, the resulting pressures will vary and an axial 

thrust is set up. Professor Gibson has investigated the effects 
on efficiency—power lost—due to varying the side clearance of 
the impeller, and he took readings of circumferential pressures 
set up by revolving discs, but he apparently did not plot out the 
resultant effect in end pressure. This interesting problem is 
discussed in a paper by F. Zur. Nedden, where use is made of 
the results from both Professor Gibson’s and Professor Unwin’s 








Hydraulic Compensator. 
Fia. 21.—Hand-adjusted 











Fic. 23.—Differentiat 
Hydraulic Balancer. 
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in’spite of the fact that in the ordinary unobstructed eye it is 
impossible to say what the absolute velocity and direction of the 
incoming water is, and, therefore, to estimate precisely what the 
correct inlet angle should be is impossible. Further, the behaviour 
of the incoming water varies with every rate of flow, and the 
only way to foretell its condition would be to insert inlet guide 
vanes; this, however, in such experiments as the author is 
aware of has proved an objectionable practice and only intro- 
duces further losses in the pump. Another school holds that it 
is an advantage purposely to introduce a forward whirl in the 
water at the eye with the object of helping the water into the 
impeller. If such an initial whirl is used, the work necessary to 
create it is necessarily done by the pump itself, and it is, therefore, 
questionable if this does not entirely overweigh any possible 
gain. 

The discharge angle depends on the resultant of the peripheral 
speed of the wheel and the radial outflow, the variation of which 
is so great it seems impossible to devise any standardisation. 
To meet quantity variation two widths of impeller may be used, 
and to meet required speeds of revolution it is usual to allow a 
small percentage variation in the impeller diameter to suit special 
demands ; this latter, however, is conveniently done without 
pattern or casting alterations. 

The foregoing considerations lead to the conclusion that 
nothing less than a special core box will be required for each case, 
and it is quite usual to meet the difficulty in this way. Evidently, 
however, a most valuable appliance would be a special form of 
eore box, which in itself was more of a standard and could be 
adopted for manufacture in quantity; this result might be 
effected by fitting in vanes of a flexible nature, so that the 
necessary alteration and adjustment would not be great, and the 
whole outfit would come out cheaper than if a patternmaker 
had to build a fresh box and fittings for each new demand. As 
the accuracy and smoothness of the impeller is of great impor- 
tance, the author has always looked to machine moulding, and 
to a special machine like a wheel-moulding machine, for the 
purpose ; he has not, however, as yet, arrived at the final design 
fer such. 

The surfaces of the impeller, both inside and out, play an 
important part in the efficiency of a turbine pump. The 
smoother the outside surface the less the power lost in disc 
friction, and the less the power wasted in revolving idle ‘‘ dead 
water.”’ An interesting point to note is that the greater the 
speed of revolution of the ‘‘ dead water ’’—that is, the greater 
the power absorbed in this way—the less the leakage from the 
periphery of the impeller; but a little consideration will show 
that greater overall economy is gained by reducing the wasted 
power in idle revolution to a minimum. As regards the internal 
smoothness of the passages of the impeller, it is usual practice 
to clean up the surfaces as well as possible with file and scraper. 
Impellers have been built up with one loose side so as to permit 
of machining or more effectively cleaning the interior ; and it is 
evident that with individual impellers producing high heads the 
results would well repay the extra cost. Objections to this 
practice are the difficulty of making attachment of the two parts 
and the extra weight necessary to provide attachments. 


III.—BALANCING APPLIANCE. 


The experienced designer knows, from practical knowledge, 
that even if a group of impellers, or even a single impeller, is 


Fic. 24.—Single-plate Balancer. 
Sulzer). 
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Fig. 25 (Millington 





revolving dise experiments. The general effect of the gyratory 
pressures set up is indicated in Fig. 18. It is seen that the speed 
of the revolving ‘‘ dead ”’ water at the two impeller sides sets up 
pressure in opposition to the leakage pressure from the impeller 


Continental Hydraulic Balancers. 
Fic. 27.—Differential. 
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Fic, 28,.—Single-plate. 





tip, as already pointed out; the faster the water revolves the 
greater the resistance to leakage, and the less the resultant 
pressure due to that leakage. It can readily be seen, therefore, | 
that the effect of the chamber at one side of a wheel having 


Apart | 
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greater capacity than the other, or having more obstructions in 
the way of ribs, pockets or exceptional roughness, &c., plays 
some part in the determination of end-thrust. 

All the earlier turbine pumps employed some form of thrust 
bearing, either of the collar or the ball type, to keep the impellers 
in correct alignment with the guide passages, and it was not until 
much trouble had been experienced with these that hydraulic 
control was ultimately adopted. Experience showed that much 
higher end pressures were set up than were ever anticipated, but 
for a period mechanical devices were persisted in, improvements 
being made attempting to withstand the excessive loads, and 
scant notice, it would appear, being taken of water-turbine 
practice where for many years it had been the custom to relieve 
axial thrust hydraulically. Fig. 19 illustrates a hydraulic 












Balancer. Fia. 22.—Mechanically adjusted 
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Fic. 26 (Scheurmann.) 
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use on Francis turbines, and which, if 


device 
properly proportioned, is automatic, and thus embodies all the 


balancing in 
essential points of many present turbine pump balancers. One 
should bear in mind that the relation between the calculable 
axial thrust and the thrust realised in a water turbine is much 
closer than in a centrifugal pump of the multi-stage type, the 
reason of this being that the disturbing factor in a high-lift pump 
is the leakage from stage to stage. 

The well-known application of turbine pumps to high lifts by 
Messrs. Sulzer, at Horcajo Mines in 1898, was carried out with 
| back-to-back impellers, and a ball thrust bearing was provided 
to take the end thrust—in one direction only—which is 
| inseparable from this arrangement of impellers. In 1901 

Professor Rateau was manufacturing pumps with end thrust 

approximately eliminated hydraulically by his well-known 
method of shroud reduction, and provided with a balancing 
piston, Fig. 20. This method was not automatic, and the 
pressure on the piston could only be adjusted by means of a 
hand-operated throttle valve. However, this was the first step, 
and the automatic control of the necessary pressure on the 
balancing device,and determined by the end movement of the 
spindle, followed as a matter of course. The development of 
the differential type of balancer carried out under the author's 
| direction in 1913, extended over several years, progressing step 
| by step from a hand adjusted needle valve, Fig. 21, regulated to 
| produce the required balancing pressure, to a mechanically 
| operated needle valve, Fig. 22, actuated by the axial movement 
of the spindle, and then through several forms of rotating 
throttle valve disposed on the spindle itself and actuated by the 
same means. Further reference to the final balancing 
appliance—diagrammatically shown in Fig. 23—will be made 
shortly. . 

In 1906 Messrs. Sulzer brought out their device for relieving 
thrust shown in Fig. 24, and the principle used has been followed 
by many other makers and introduced with many variations. 
The action of the Sulzer device is simple ; it comprises a single 
plate with a throttling device, through which the pressure water 
has access to the plate. The area of the plate is sufficient when 
acted on by a somewhat throttled delivery pressure to overcome 
the tendency of the rotor to travel in the opposite direction. 
As the pressure gradually rises before the plate, its increased 
power carries the rotor to the right until further motion is 
arrested by the escape of the increased pressure through a 
widening annular space between the plate and its facing seat. 
An ultimate running position is reached when the leakage 
through the clearance between valve and seat is sufficient to 
maintain a pressure at the back of the plate, equal to the set of 
the rotor in the opposite direction. It will be seen that the 
balance is quite automatic in its control, end movement in either 
direction taking place until stability is reached. 

Without going further into the detailed evolution of automatic 
control of the hydraulic end balance of the turbine, it is sufficient 
to say that the devices adopted resolve themselves into two 
basic forms :—(a) Single acting—simple—of which the Sulzer, 
Fig. 24, is the general type ; (6) double acting—differential—of 
which Fig. 23 is the type, and Fig. 13 a modification. 

Other single plate forms are shown in Figs. 25 and 26. In the 
| first of these the throttling agent, a small nipple, is removed to 
the discharge side of the plate, thus giving, in a measure, a double 
action to the plate ; the quick action and limited travel due to 
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the second face of the differential type is not obtained, however, 
and there is a possible disadvantage in the small aperture when 
dealing with impure water. The second example combines some 
of the points of both forms of balancer, but as the pressure in the 
spent water chamber is always augmented by high-pressure 
leakage into the low-pressure side of the plate, the device is, 
obviously, relatively extravagant in leakage water, and must 
therefore be considered inefficient. 

The general effect of wear on single plate balancers is increased 
leakage, the outcome of which is further end movement in one 
direction until finally the impeller discharges do not match their 
guide vane entrances but become off-set. This tendency in 
hydraulic balancers lod the author to devise form “ 6,” or the 
double-action control with which such difficulties are overcome. 

Fig. 23—also in Fig. 12—finally shows the present standard 
double plate or compound differential balance arrangement. 
The balance piston and regulating valve are combined, and form 
a balance disc with two active throttling surfaces floating 
between two fixed seatings with a minimum clearance. All the 
working faces are arranged vertically so as to be independent of 
possible vibrations of the rotary system. ‘The pressure water, 
escaping from the rim of the last impeller, passes through the 
holes h into the pressure chamber m, from which it escapes along 
the throttling surface of the balance valve into the regulating 
pressure chamber k, and from there, past the small throttling 
surface into the escape pipe p, leading preferably to an open 
drain, or back into the suction chamber of the pump. ‘The 
double plate balance appears to be the most sensitive automatic 
balancing device in practical use, for by it, closing up of the 
plate on the large throttling face causes an opening out on the 
small one, thus multiplying the balancing effect ; a movement of 
a thousandth part or so of an inch being all that is required to 
counterbalance the most extreme and sudden changes of the 
hydraulic equilibrium of the pump. The other and most impor- 
tant feature of this auto-plate balance is that it always maintains 
the central position of the impellers, even if the throttling 
surfaces become worn, as is invariably the case when pumps are 
working on gritty water. 

A continental form arising out of this type is shown in Fig. 27, 
and it is obvious that the same remarks concerning extravagance 
in leakage water apply to this example as to Fig. 26. The 
arrangement of the balancer at the end of the spindle outside the 
external bearings is not a good one, for the reason that a high- 
pressure gland at the delivery end of the pump is still required, 
and an additional gland also for the balancer housing. 

A single plate balance made by the same firm as the above is 
shown in Fig. 28, and this, too, is open to the same objection as 
regards disposition on the spindle. 

It is usual to make hydraulic balancers with renewable faces 
at the points of close running, so that the appliance can be readily 
repaired after wear has taken place. As regards the best 
material to be used for the renewable part, some considerable 
experience is needed before a decision can be made. Gun-metal 
was probably the first material to be used, but cast iron, cast 
steel, and hard bronze have all been tried, the present practice 
usually being to fit hard bronze. The ideal material is one 
which is hard and “‘ short,” and has a very low co-efficient of 
friction when working in water ; a material which ‘“ drags ”’ is 
quite unsuitable, and apparently an incorrodible iron, one 
containing a high percentage of silicon or a nickel steel seems to 
best fit the requirements. Non-metallic substances, such as 
red fibre, woodite or dexine, have been considered, but any 
material which becomes slightly absorbent after long immersion 
is useless. 

Sometimes difficulty is experienced in starting up large turbine 
pumps on account of the large diameter balance rings being held 
together in metallic contact instead of being apart in their usual 
running position; the result is an abnormally high starting 
torque for the motor and probable damage to the faces of the 
balancing device. When a turbine pump with differential 
balancer is “‘ stopped,” the rotor will always take up a position 
with the balancing faces apart if the waste water outlet, Fig. 29 
(post), is taken to an open drain ; however, if the spent water is led 
back to the suction pipe of the pump and a foot valve is provided 
at the end of the suction pipe, the whole rotor is forced towards 
the suction end of the pump as soon as the foot valve closes and 
the head pressure comes on. The reason for this is that the area 
of the balancer on the outlet side is greater than on the inlet 
side by an amount equal to the diameter of the spindle. For 
this reason, the waste water from a balancer should not be 
connected to the suction pipe of a pump, or means should be 
taken in the pump to equalise the areas subject to the static 
hydraulic pressure, Fig. 12. 


(To be continued.) 








THE METRIC SYSTEM. 


THE following statement has been issued by the 

American Institute of Weights and Measures :—The 
revival of the agitation for the adoption of the metric 
system after a dozen years of quiescence makes necessary 
a renewal of measures for the preservation of established 
standards. The voluminous literature which was the 
outgrowth of the last agitation is a mine of infor- 
mation, but, with the passage of time, it has ceased 
to be readily accessible. In that literature it was 
demonstrated, almost to the point cf weariness, that the 
complete adoption of the system is impossible, the only 
possible result of the attempt being a partial adoption. 
Such partial adoption or continued use of two systems 
side by side leads to a complete nullification and reversal 
of metric claims—all of which are based on the assumption 
that the change is to be complete—and results in a state 
of confusion which is common in so called metric countries 
and scarcely capable of description. 
_ It is to the manufacturer especially that this condition 
is serious. Standardised portions of his products cannot 
be changed, while many others can be and the making 
of some parts of @ machine, even of some dimensions 
of single pieces, to one system and of others to another 
would result in a degree of confusion and disorder that 
can be imagined better than described. Examples of 
this practice are common in metric countries. 

During the last metric agitation (in 1902) the Westing- 
house Electric and Manufacturing Company caused a 
careful estimate to be made by the superintendents of 
its respective departments, the result being the conclusion 
that the adoption of the metric system would involve 
an expense of 500,000 dols. to 750,000 dols.—for drawings, 
patterns, jigs, gauges and special tools. At about the same 
time a similar estimate by the Yale and Towne Manufac- 
turing Company resulted in an estimated cost of between 
300,000 dols. and 400,000 dols. With the growth of 
industry in the interim, these amounts would now be 
subject to @ large increase. Mr. Tannet Walker, of Leeds, 
England, estimated the cost at from 50 dols. to 75 dols. 
per employee. 

Impressive as these figures are, they represent but a 
small part of the cost of changing mechanical standards. 
Such standards have a value in themselves which has 
no relation to the cost of tools used in their production. 





Our pipe and pipe threads have been standardised for 
half a century. Because of this fact pipe fittings are 
manufactured by the million and carried in stock in all 
pipe fitting shops where elbows, tees, unions, &c., can 
be bought for a trifle as wanted and with assurance that 
they will fit their intended places. 

The value of such a standard lies in the fact that it 
permits wholesale low cost manufacture and carrying 
in stock instead of making each piece to order as required 
and at heavy cost in money and delay. No sensible 
estimate that can be placed on the value of the metric 
system by one of its advocates would offset the loss of 
our pipe thread standard alone, for the present standard 
must be abandoned if the metric system is to be adopted 
for pipe threads. Pipe threads are but an example, for 
the adoption of the metric system for any purpose involves 
throwing all standards for that purpose to the discard. 

For half a century the American mechanical public 
has been striving for standardisation and they have 
achieved it to a greater extent than any other. The 
value of such mechanical standards cannot be estimated 
in dollars, and we are asked to abandon them and begin 
the laborious process over again in the pursuit of a simple 
fad. 

It is probably in the use of the metric system in engineer- 
ing combined with manufacturing that the case is at 
its worst. All engineering construction makes use of 
standardised manufactured things through the application 
of engineering formulas and tables. If the engineer is 
to use the metric system in connection with such stan- 
dardised articles of manufacture, our vast volume of 
engineering literature has no application and must be 
rewritten from the beginning to suit this condition. 
That is to say, the change involves either the sacrifice 
of existing standards to save the literature or the sacrifice 
of existing literature to save the standards. As a matter 
of physical fact, the standards cannot be changed and 
the literature will have to go, the final result being a 
hybrid system of English standards and metric applications 
and, with a compulsory law, legal complication that are 
beyond the possibility of estimation. 

One has but to consult engineering literature, and 
especially reference literature, to find examples without 
number, but a few such examples must suffice here. 

The Boiler Code for the standardisation of dimensions 
and construction of steam boilers recently promulgated 
by the American Society of Mechanical Engineers is 
one of the most monumental and important examples 
of standardisation ever attempted by engineering interests. 
In that code there is not a formula or table that can 
be used with the metric system. Why not translate it into 
metric terms ? will be asked. Because the result would 
be useless. The thickness of sheets, pitches of seams, 
and diameters of rivets, bolts, and tubes, are in English 
sizes. Translated into metric equivalents they give 
dimensions which are hot used in the metric system. 
The translation of the tables being useless, they must 
be discarded and re-calculated in metric terms and an 
important reform must be held up until that has been 
done and until manufacturers put the new sizes on the 
market. 

The voluminous tables that have been laboriously 
calculated for the strength of gear teeth cannot be used 
with the metric system. They connect pitches and 
face widths in inches with velocities in feet per minute, 
and loads in pounds. If we are to use the metric system 
the tables must be discarded and re-calculated. 

The most active of all our engineering societies in 
promoting standardisation is the Society of Automobile 
Engineers, and all their mechanical standardisation must 
be discarded and done over again if the metric system is 
to be adopted. Naming but a few examples, we have 
screw threads, spark plugs, broach, taper, and spline 
fittings, seamless steel tubes, springs, car frames, cotter 
pins, carburetter fittings, and so on to the end. 

In civil engineering it is the same. Civil engineers’ 
reference books contain, for example, extensive tables 
for the flow of water in pipes, connecting diameters in 
inches, heads in feet, velocities in feet per second, and 
discharge in cubic feet per minute. None of these tables 
can be used with the metric system, and all must be 
discarded and re-caleculated. All formulas and_ tables 
for the strength of structures are based on feet and inches 
of dimensions and loadsin pounds. All tables for moments 
of inertia are based on cross sections in inches. Such 
tables must be re-calculated, and until that is done moments 
of inertia, which are now taken directly from the tables, 
must be calculated, and this is urged in the name of 
economy of time in calculations. 

Argument here is unnecessary and superfluous. Let 
the engineer reader turn to his favourite reference book 
and—except mathematical tables which are universal— 
search for a formula or table which is of the slightest 
use in connection with the metric system, and he will 
search long before finding one. As regards a single 
formula or table the work may not seem serious, but if 
he will reflect that this condition obtains with the contents 
of all engineering books, he will see at once the truth of our 
statement that the adoption of the metric system involves 
a rewriting of technical literature from the bottom up. 

In most discussions of the subject the commercial 
application of weight and measure—the buying and 
selling of commodities—is the only one considered, 
and many advocates of the metric system fail to 
realise that there is any other. It is when the industrial 
and technical applications are considered that the danger 
of compulsory introduction of the metric system looms 
largest. 








TuE British Consul at Ekaterinburg—Mr. T. H. Preston 
—treports that a local firm of engineers, which before the war 
dealt entirely, and on a very large scale, in German 
machinery and tools, has recently rented about 121 acres 
of land in the vicinity of Ekaterinburg, on which it is 
proposed to erect large metallurgical works. The erection 
of these works, it is stated, has been decided upon after 
tests with Ural iron, which gave excellent results, had 
been made abroad. The name of the firm referred to may 
be obtained by British firms interested on application to 
the Department of Commercial Intelligence, 73, Basing- 
hall-street, London, E.C. 2. In making application the 
reference number (177) should be quoted. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Raw Iron Market. 


Tue pig iron market is still awaiting the decision 
of the Ministry of Munitions on the question of an advance 
in the maximum. It is argued by consumers that any 
alteration would have such far-reaching results that it 
should only be conceded on unanswerable necessity being 
shown. The fact that the applications for an increase 
for Derbyshire and Northamptonshire irons on the one 
hand, and Staffordshire brands on the other, were made 
independently, is emphasised by the market this week as 
having a certain significance. It is understood that the 
cost of production in Staffordshire, which, owing to the 
greater distance from the ore and coke supplies, is higher 
than the cost in Derbyshire and Northamptonshire, is 
being tested by an examination of smelters’ books. 
Staffordshire furnace owners state that they have of late 
made a good deal of iron at a loss, and that continued 
output must be contingent upon better Government selling 
terms. The Staffordshire case will be, in any event, 
decided independently. In the present relation of supply 
and demand the smelters have the ascendency on the 
market, but buyers do not conceal their aversion to the 
condition making contracts subject to any change in the 
maxima during their currency. These are the only 
terms upon which furnace cwners will sell, however. 
Selling prices keep at :—South Staffordshire: Common 
forge iron, 90s.; part-mine forge, 95s.; foundry, 97s. 6d., 
and basic 97s. 6d.; Northampton No. 4 forge, 87s. 6d.; 
No. 3 foundry, 90s., and No. 1 foundry, 94s.; and Derby- 
shire forge 90s.; No. 3 foundry, 92s. 6d., and No. 2, 94s. 6d. 
South Staffordshire all-mine forge is 115s. and foundry 
120s. per ton, while North Staffordshire prices are :— 
No. 4 forge, 95s.; foundry numbers, 97s. 6d., and basic also 
97s. 6d. per ton. 


Finished Iron Trade. 


It is expected this week that the ascertainment 
of selling prices in March and April by the officials of the 
Midland Iron Trade Wages Board will show a further 
upward movement, carrying with it as a consequence 
another advance in ironworkers’ wages. There are many 
classes of material which do not come specifically within 
the Ministry of Munitions’ finished iron trade control, and 
in the prevailing stringency these command very high 
prices. Arrangements further to dilute labour are still 
seriously disturbing managers at the rolled iron and steel 
works, who are dismayed by the efforts of the recruiting 
officers to introduce rejected or discharged men. There 
is unabated pressure for material. Staffordshire iron- 
masters have already on their books a considerable accu- 
mulation of orders, with very little prospect of execution 
within a measurable period, owing to the large amount of 
official work. Black Country ironmasters have fully 
four months’ work on hand under ‘“‘ A” Class certificates. 
No attention can be given to anything below Class “ B.”’ 
Many orders have to be refused on account of the pressure 
for supplies under the primary classification, these absorb- 
ing about two-thirds of available resources. On ‘Change 
to-day—Thursday—in Birmingham many ironmasters 
were inclined to enforce more than the maximum prices. 
Indeed, they left it to buyers to offer extra rates to obtain 
deliveries. Remarkable to state, the makers of second- 
class bar iron would not in some cases book unless they 
were offered above the prices of the “list ’’ houses, so 
full up are they with orders, and specifications for flat 
bar iron were submitted at £17. Rounds and squares 
of merchant qualities were £15 10s. per ton to £15 15s. 
net, and in some transactions as much as £16 net was 
demanded for anything like early delivery. “* List” iron 
remained at £15 10s., less 2} r cent., basis; Earl 
Dudley’s price being £16 2s. 6d., and Messrs. Jno. Bradley 
and Co.’s £16 10s. per ton, less 2} per cent. There has 
been a steady levelling up of prices of nut and bolt bars, 
which do not come as such within the “control.” The 
price generally prevailing now is £14 5s. net, delivered 
in the district, which for local production works out at 
about 8s. 6d. more than the official maximum for merchant 
bars, though in the ordinary way nut and bolt iron is of a 
cheaper quality. Tube strip remains at £15 to £15 10s., 
and hoops—steel and iron—£18 to £19 per ton, all net. 
Puddled bars are only obtainable by old customers. 
There are none for the open market. They realise about 
£12 5s. Puddled billets are worth £13 5s. 





Galvanised and Black Sheets. 


Very few sheets are being made, except for the 
Government. Those are mainly black sheets. Quotations 
remain on the basis of £28 10s. for 24 gauge corrugated 
galvanised sheets for export, and £29 10s. for home con- 
sumption, and £19 10s. for black sheets. A few orders are 
being executed under Class ““B” certificates. On 
Birmingham ’Change this—Thursday—afternoon, working- 
up defective sheets realised £3 per ton more than perfects, 
and those who wanted the latter saw no sign of specifica- 
tions being cleared before the end of June. Stamping 
sheets were saleable only for war work. “s 


Steel Trade and Price Advance. 


American wire rods are being offered at £21 to 
£22 f.a.s. New York. The price delivered Birmingham 
works out at about £27. The All-England Mild Steel 
Wire Association, with headquarters in Birmingham, 
has just declared an advance in prices of £5 per ton, 
bringing values up to a higher point than they have been 
for many years. This is the second advance this year, 
values having been put up £3 per ton four months ago. 
The rise is chiefly due to the great increase in raw steel, 
i.e., wire rod prices. Demand is very active, and makers 
are not able to give delivery fast enough. There is no 
selling of good billets and blooms. The makers have 
instructions to reserve them for munitions. Business in 
defective billets is done where there are parcels to be 
obtained. Steel rounds and strip change hands only 
with Government contractors. The official price of 
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prime billets and sheet bars remains without change at 
£10 7s. 6d. Discarded billets are commanding on the 
open market £10 5s. per ton upwards, or very nearly 
the same figure, it will be observed, as the ‘* control ”’ 
price for primes—a remarkable state of affairs, surely. 
Shell-discard bars and angles are quoted for the export 
trade at £15 5s. to £15 10s. per ton, and discard hoops at 
£19 basis, 


Brassfoundry and Foreign Competition. 


The position of the Birmingham brassfounders 
with regard to the use of scrap metal for general manu- 
facturing purposes remains as equivocal as_ ever. 
Endeavours to obtain a definite statement of the official 
attitude have been unavailing. Accordingly, the civil 
trade is kept going with whatever supplies of scrap can 
be obtained. Those supplies do not fall short of the 
productive resources remaining to manufacturers outside 
war work. Difficulty is experienced in getting permits 
to ship brass wares to Australia, owing to the restrictive 
regulations laid down at the beginning of the year. Brass- 
founders here feel that they are placed at a disadvantage 
with American and Japanese competitors, who are making 
for themselves a firm footing in the Australian market. 
The Japanese turn out extremely cheap brass goods, which 
have a finish which gains them ready acceptance in some 
inarkets. 


The New Motor Transport Scheme. 


The organisation for making more effective use 
of the facilities for road motor transport in the Birmingham 
area, which I described a month ago, has now settled down 
into running order. Since the beginning of May the 
carriage of all kinds of merchandise has been arr anged for 
by the Ministry of Munitions, and the results of the experi- 
ment are pronounced to be encouraging. Its full develop- 
ment will depend, of course, upon the general co-operation 
of owners of motor transport vehicles throughout the 
district. During the short experience of actual working 
the scheme has proved notably successful in promoting 
freer and more speedy traffic conditions between Birming- 
ham and the Black Country towns. A large number of 
motor and steam lorries and light vehicles of all types 
have been put on the list, both their cubic and weight 
capacities being registered. One of the great advantages 
of the road transport service is that it eliminates cartage 
between stations and the points of dispatch and delivery. 
This important point can only be gained at the cost of 
unforeseen delays in loading and unloading, but it is hoped 
rigid surv' eillance will avert the danger of disorganisation 
on this account. It is one of the great difficulties to be 
overcome, and those responsible for the scheme look to 
manufacturers and traders to aid them in overcoming it. 








LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 

THE markets for iron and steel show very little 
change, except that outside business, i.e., that business 
which is unconnected with war work, continues to 
dwindle away from week to week. It had been hoped 
that by this time we should have seen some relief from 
the scarcity of material for private use, especially as so 
great an increase has taken place in the output of hematite, 
basie iron, and steel, but so far there is no good sign, and 
the private manufacturers requiring iron and steel must 
still have patience. Possibly, the material might be 
found if some modification in the price limits were made ; 
but the labour is a more awkward problem. No one but 
a Class A man car. be an effective labourer in the manu- 
facture of finished iron from pig and scrap; so that there 
is no scope for “ substitution ” in this industry. It would 
be more reasonable to put the ‘ pianoforte tuner” to 
ploughing than to make him puddle iron. 


Foundry Iron. 


There is not any great demand for foundry iron 
in this market just now ; and this is partly accounted for 
by the delay in work produced by the engineers’ strike ; 
and partly by the fact that a good deal of buying took 
place just before the strike, and this material has now to 
be used up. People do not buy forward to any extent in 
these times ; and, as a matter of fact, they could not do 
so, because there are few sellers of iron over a long period. 
The lull in the demand is welcomed by sellers generally, 
and if it lasts for a month or so it will not do any harm ; 
for the supply of this class of iron has been greatly lessened 
by recent developments, and it does not yet appear that 
this tendency to decrease the make of foundry metal is 
spent. There is, perhaps, another reason why the con- 
sumption of this class of iron in Lancashire may fall off, 
viz., that the Government demand for machinery for 
making munitions is to a large extent satisfied. Never- 
theless, it is improbable that during the continuance of 
the war the demand will fall below the very limited supply 
of these irons which can conveniently come into Lancashire. 
Market prices are, so far, unaltered at 98s. 8d., including 
commission, for No. 3 Derbyshire, and 102s. 6d. for 
Staffordshire. Sellers of the former iron still demand the 
protective clause, although so long a time has now elapsed 
since Cleveland iron was advanced that we here are 
beginning to forget about it. Merchant business in foundry 
iron is hampered, but the consumer, as a rule, does not 
care what he has to pay, because he is working for the 
Government. Very little Northamptonshire iron is 
offered here now that so many of the furnaces have been 
taken for the production of basic pig, and no Lincolnshire. 
One or two small sales of Scotch iron at 128s., plus a 
commission, have been reported, but the quantity is 
negligible, and one wonders whether this trade will ever 
be done again on a large scale in Manchester. 


Steel. 
There were inquiries for joists, but no finished 
steel of any kind was offered, except some American wire 
ruds—if these can be classed as finished. There appear 





to have been several fresh offers of this material coming 
by cable, but whether this means that sellers on the other 
side are anxious to get some business through, remains to 
be seen. A rather curious feature of the offers is the wide 
differences in the prices suggested. One offer was at £34 
per ton, c.i.f., and another at £29. The difference is about 
as much as the whole value of wire rods before the war. 
Buyers on this side, if there are any, would be expected 
to pay the war risk part of the insurance themselves. 
There were no quotations for billets. 


Scrap. 

The whole market for scrap is now in a state of 
agitation, for it is becoming evident that if the trade is to 
be carried on and consumers are to get what they want, 
a higher range of prices must be permitted. It is all 
very fine, in theory, to limit prices ; but when this means 
stopping business and hindering war work, the fine theory 
is overshadowed by the practical result. For some time, 
as our readers know, the trade in wrought scrap iron—so 
essential to the maker of finished iron—has been held up, 
and now it looks as though the trade in ordinary melting 
steel were likely to get into the same position. Very 
pressing demands for this material have been coming to 
Lancashire dealers from South Wales, and, unquestionably, 
it is of importance that the steel should be supplied ; but 
dealers cannot get it at the price which will allow them to 
sell at 105s. on trucks; and this is all, except the com- 
mission which they are permitted to charge. Lancashire 
consumers are now using more steel scrap, and this lessens 
the supply which was formerly available. Very much the 
same position has arisen with regard to steel turnings, the 
supply of which has been diminished of late by the idle- 
ness in the engineering shops. It is understood that 50s. 
on trucks is the limit for turnings, and they cannot be got 
at the price ; nor does it pay anyone to deal with turnings 
at a profit or commission of 2} per cent. Wrought scrap 
is wholly nominal, and if any is being delivered at the 
ofticial limit it is of mixed or inferior quality. It would 
pay the user to give very much more money for properly 
sorted material. Foundry scrap is firm, but the demand 
here is not so insistent as in the other classes of old 
material. Prices are steady at 102s. 6d. to 107s. 6d. for 
good ordinary kinds, and up to 112s. 6d. for the best 
spinning machinery castings. 


Metals. 
Copper sheets are unchanged at £165 per ton. 
English tin, £263. There is a good demand for gun-metal 
scrap, and dealers quote £125 per ton, and in some cases 
up to £130 for good lots. Heavy yellow brass scrap can 
be bought at about £95 per ton. 


Manchester Steam Users’ Association. 


In presenting the sixty-second annual report to 
the members, the Committee of the Manchester Steam 
Users’ Association states that the results of the past year’s 
working were quite satisfactory, and that the number of 
boilers under inspection, and the revenue, were the highest 
on record. In comparison with the previous year, there 
was an increase of 430 in the number of boilers enrolled, 
as well as a substantial increase in the income. The net 
surplus in favour of the year, after making allowance for 
various items of exceptional expenditure, was £758 8s. 9d. 
As justifying the need for inspection, it is mentioned that 
during the past year out of 200 second-hand boilers 
examined the inspectors of the association discovered 
various defects in twenty-six, which led to their being 
rejected. The committee desires to point out, as a matter 
of special interest, that the conditions which have prevailed 
for some time owing to the exigencies of the war, have led 
to a number of boiler accidents, due in most part to 
reliable firemen having been replaced by careless ones, of 
whom one, at least, continued to fire his boiler for a few 
hours although it contained neither water nor steam. 
Further, the long working hours involved at various 
establishments and the necessity thus created for the more 
continuous use of the boilers than in normal times, without 
the opportunity of internal cleaning, has also been 
responsible for many boiler troubles. Under the present 
exceptional conditions the Association’s system of in- 
specting and reporting continues to prove its efficiency. 
It is the Association’s invariable practice with all boilers 
under periodical inspection to compare their present with 
their past condition, and undesirable changes in treatment 
or condition are thus detected at once and reported upon 
to the owners. Outside its ranks the Association has noted 
throughout the United Kingdom during the year the 
occurrence of 54 explosions, killing 24 persons, and injuring 
55 others. Of these, 20, killing 13 persons and injuring 
18 others, may be termed “boiler explosions proper, 
while the remaining 34, killing 11 persons and injuring 
37 others, may be termed “ Miscellaneous ”’ explosions, 
i.e., those arising from steam pipes, stop valves, kiers, 
stills, drying cylinders, hot water and kitchen boilers, &c. 
Under the Boiler Explosions Acts, 1882 and 1890, reports 
had been received up to the time of going to press, since 
the publication of the last report, of forty-one preliminary 
inquiries by the Board of Trade. Of these five have been 
followed by formal investigations, and costs varying 
from £5 to £150 and amounting in the aggregate to £665, 
were ordered to be paid by parties found to be in default. 


The Engineers’ Strike. 


With one or two exceptions work was resumed 
in all the engineering establishments in this district on 
Monday last, as the result of the settlement on Saturday 
last ; but I heard of one works in which the workers 
have threatened the employers that they would again 
‘down tools’’ if the arrested strike leaders were punished. 
There is a consensus of feeling among employers that the 
trouble might have been much more effectively dealt 
with if steps had been taken earlier, and while the 
numbers involved were fewer. It is quite certain that 
a very large percentage of the men who came out in 
this district had little or no interest in the dispute, and 
were loath to leave their work. Many to whom I have 
spoken seemed to have no clear idea of the cause of the 
trouble, and adopted an apologetic attitude, feeling that 
public opinion was dead against them, as, indeed, it was. 
Now the engineering firms are at a loss to know what to 





do with regard to the Whitsuntide holidays—the most 
generally observed holiday of the whole year in Lanca- 
shire. In establishments that have been closed down 
owing to the strike it is felt that a further break in the 
urgent work on hand is out of the question, but the staffs 
require some respite. In other shops, where the whole of 
the men did not strike, the question is further com- 
plicated. It will generally lead to disorganisation if a 
portion of the men are permitted a holiday while those 
who struck are kept at work, but those who stood firm 
certainly deserve some consideration. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is marked activity in the hematite pig 
iron trade of this district. There are now 30 furnaces 
in blast, and a good volume of iron is being produced, 
but still more iron could readily be dealt with, and whilst 
preparations are in hand the matter does not finish with set- 
ting the plant in order, for increased labour is necessary as 
well as a full and regular supply of raw material. The 
latter may well be improved in the immediate future, 
there being an endeavour made to reorganise the labour 
at the mines. The big proportion of the output from 
the Barrow and Workington furnaces goes into prompt 
use at neighbouring steel works. Prices are steady at the 
maximum rates, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d., and special brands are at 140s. per 
ton f.o.t. There has been nothing done in warrants for 
months. 


Iron Ore. 


The demand for iron ore is heavier on local 
account, and raisers are doing their best to meet the 
big requirements of users. The mines are being extended 
in some directions with a view to an increased output, 
and in this matter the Millom and Askam Hematite Iron 
Company is meeting with success at its Florence Pit at 
Ullbank, in the Egremont district. This mine would 
have been in full swing long ago if sufficient labour had 
been forthcoming. At Lindal Moor the North Lonsdale 
Iron and Steel Company, Limited, is carrying out develop- 
ments, and the same is being done at the Yarlside Mines 
by the Barrow Hematite Steel Company, Limited, and 
an increased output is being obtained. 


Steel. 

Steel makers at Barrow and at Workington 
are as busy as they can be on work of national importance. 
They experience a very heavy demand for semi-manufac- 
tured steel, such as billets, &c., and the usual commercial 
mills are being used to good advantage. The plate mills 
at Barrow are not yet doing anything, the necessary 
alterations to plant not having been completed. The 
demand for steel shipbuilding material has very much 
increased of late on merchant shipping account. Prices 
are unchanged. 


Fuel. 

For coal there is a very brisk demand, and prices 
are maintained at 25s. to 27s. 6d. per ton delivered for 
Lancashire or Yorkshire sorts of steam coal. House 
coal is in easier demand at 27s. 6d. to 37s. 6d. per ton 
delivered. The requirements of smelters in the way of 
coke are heavier. East Coast sorts are at 33s. to 35s. 6d. 
per ton delivered, and Lancashire coke is quoted at the 
old rate of 31s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
What an AS.E. Official Deplores. 


*“Wuat I deplore,’ declared the Sheffield 
district secretary of the A.S.E., the other day, in the 
course of an interview, “is the cleavage which seems 
bound to come between our own skilled engineering 
societies and the huge mass of trades unions outside. 
Many of those unions have yielded to the nation the 
flower of their manhood, and I know beyond a shadow 
of a doubt that they regard the present attitude of my 
brothers in the engineering trade as being worthy of 
severe censure. Such a condition is bound to react on 
the possibilities which seemed so promising in the 
society before this trouble, of their doing magnificent 
work in the improvement of the conditions of the 
operative engineers. And I would appeal to those whose 
words are all for the continuance of the strike, to weigh 
well the effect upon such an institution as the A.S.E., 
of their attempting to link the official organisation with 
their action and also their endeavours to secure for 
the general body of our members the repudiation of their 
leaders. Such a result can only mean that they will 
become entirely disorganised, incapable of leaving their 
mark upon current events, and none will trust them to 
carry out their solemn undertakings.’’ There was nothing 
fiery or unreasonable about the appeal. It was calm, 
sane reasoning. No offence could have been taken 
by the strikers themselves. But as an appeal, the words 
might have been left unspoken, so far as some of the 
strikers here were concerned. The Monday morning 
papers announced the end of the trouble, and it was 
true regarding the bulk of the men, but several thousands 
remained idle. During the day—Monday—the strikers 
held a meeting, at which a resolution was passed to the 
effect that they were prepared to resume work on the 
Thursday morning, providing that the men under arrest 
were unconditionally released on the previous day, and 
that the trade card scheme and dilution question should 
be dealt with ‘according to the sincere promises and 
guarantees already handed out by the Government to 
the Executive Council.”” At the time, however, an early 
return was looked for. No section of the public sym- 
pathised with the strikers. They were alone. They 
lounged about the district under the reproachful glances 
of every passer-by. I know too many of these men, 
personally, to believe for a moment that they were 
intentionally playing the German game; but they were 
playing it not a whit the less. 
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Economy in Labour. 


The great lesson of the war, from an industrial 
int of view, has been how to cut out waste. The waste 
in material, processes and labour in pre-war times was 
never understood before 1915. Since then steel manage- 
ments have not ceased to wonder how they could have 
been for so long blind to their own interests. The increase 
in the output has been out of all proportion to that in 
machinery and labour. Take the agricultural implement 
and tools section, which has suffered, perhaps, more than 
any other in the number of men drafted into the Army. 
The rate at which lebour-saving devices of all kinds for 
agricultural work are being produced is so high that, in 
spite of badly depleted farm staffs, it is an undeniable 
fact that the agricultural position to-day is a very great 
deal better than had been imagined. Farmers were never 
in such a good position to buy machinery to replace the 
old slow hand methods, and to pay cash for it too. The 
necessity forced upon industrial conditions by the war 
has taught manufacturers how to manifold production 
by economy in material, methods and labour. Both 
manufacturer and user have thus been taught the lesson 
of economy in labour accompanied by increased output. 
Steel managements have already greatly benefited from 
these things, but they recognise no finality in such reforms, 
and in the last two or three weeks some of them have 
been surprised at the number of jobs that can be carried 
out quite efficiently with reduced labour staffs. - 


A Curious Point. 


Arising out of the strike, a curious point occurred 
in the course of proceedings at the Munitions Tribunal 
here on Monday. An application was made by a fitter 
for a leaving certificate, and after a lengthy hearing the 
chairman said the Act of Parliament was quite clear on 
the matter. “‘If a man has not had the opportunity 
provided of earning any wages for a period of more than 
two days he becomes entitled to his leaving certificate,” 
he added. “I think that principle applies, even if there 
has been no work provided owing to a strike. It is a 
hardship on the firm, of course, but the matter is quite 
clear.’’ Addressing the applicant, the chairman said, that 
had he gone down to the works he would have been given 
the opportunity of earning wages in another department, 
but he did not go down because, as he said, he found the 
majority of his mates were not doing so. Work would 
have been found for him there, so that he had no ground 
for claiming a certificate. It may be good law regarding 
employers having to find work for men, even in face of 
a strike, and the chairman of the Tribunal may, therefore, 
be right in his interpretation of the Act, but surely 
employers under such circumstances should be given the 
benefit of a strike clause, especially when, as in the present 
instance, the trouble arises out of a dispute between the 
men and the Government, not between Capital and Labour. 
If what the Sheffield Tribunal holds is correct, what is 
there to prevent men not immediately responsible for a 
strike taking advantage of the strike to leave their work 
capriciously and thus to place the employer in a worse fix 
still. 


Round the Works. 


Works extensions in hand or nearing completion 
include large gun and shell shops, two new rolling mills, 
new foundries, hammer shops and grinding sheds, new 
laboratories, additional electric furnaces, annealing shops, 
and ingot stores. One important firm, over the Rotherham 
boundary, has acquired 144 acres of land for future ex- 
tensions, and part of the site, I believe, is intended for 
workpeople’s cottages—a very useful provision, for the 
housing problem is a really serious one in these parts. 
Just on the Sheffield boundary there is great activity in 
clearing a large site for steel works extensions, at a spot 
which, during the Roman invasion, was chosen as a 
camping ground. The Romans erected a fortification 
and built extensive barracks, &c., for foot and horse 
soldiers. An attempt is being made to save as many 
relics as possible, so that whilst the work of excavation 
for building is proceeding, representative archeologists 
are also busy on the site. Fresh contracts have been 
placed here for bolts and nuts, clasp knives, razors, tools 
and bill-hooks for the War-office, whilst the latest oversea 
business includes steel for Tocopilla, Montreal, Colombo, 
Calcutta, Pernambuco, Portugal, Barcelona, Yokohama, 
Madras, Hamilton, and New York; saws for Santos ; 
tools for Auckland, Newcastle (N.S.W.), Bahia, Rangoon, 
Calcutta, Montreal, Sydney, Cartagena, New York, and 
Madras ; cutlery for Demerara, Pernambuco, Mombassa, 
Calcutta, Rio, and Santos ; knives for Algiers and Nairobi ; 
files for Petrograd, Calcutta, Hong-Kong, Chittagong, and 
Rio; plane irons for Havana and Calcutta; drills for 
Shanghai; springs for Madras and Manilla; sickles for 
St. John’s ; shovels for Demerara ; sheep shears for Santa 
Cruz, Buenos Aires, and Rosario; and electro-plate for 
Valparaiso, Buenos Aires, Lisbon, and Colombo. It will 
thus be gathered that export business is not yet dead here. 
Whatever plans the Corporation of Sheffield has on hand 
for increasing the generation of electricity—and there are 
some very important ones—should be fully justified, for 
a striking advance is being made in the adoption of 
electricity for power purposes, practically all the extensions 
being designed to that end, whilst many steam plants are 
being superseded. The electro-plating trade has not yet 
succeeded in solving the problem of raw material for 
export purposes. Great hopes, however, are still enter- 
tained, and in the meantime licences are being obtained 
to export, though the proportion to applications is quite 
small. It has often been said, though erroneously, that 
the output of the new stainless steel is greatly restricted 
in consequence of the war. The fact is that its production 
is constantly increasing, but the amount available for 
ordinary cutlery purposes is diminishing because the bulk 
of this new steel is required for war material. It is, 
I believe, used very largely for certain aeroplane parts, 
particularly for valves. For such things it is simply 
invaluable, as, being a very high-grade chromium steel, it 
is both rustless and stainless. After the war the cutlery 
trade will be simply revolutionised. When the character 
of the steel is understood, with all its labour-saving 
possibilities, few will want the old-style blades, which 
tarnish so easily and require so much labour to clean. 
Improvements in the manufacture of this steel are con- 





stantly being made, ‘not only as to the cutting edge, but 
in its resistance of the most powerful combinations of 
acids. It will ultimately be used in the manufacture of 
a multiplicity of steel goods, especially for steel parts 
exposed to water and weather. Its future is quite as 
great as ever was predicted concerning high-speed steel. 


Iron, Steel, and Coal. 


In common irons the supply of foundry and forge is 
none too good, for the chief reason that so many of the 
furnaces are being put on to basic, which is in very keen 
demand, though since the greatly increased outputs 
became operative, deliveries have given less anxiety. 
So far, nothing has come of all the talk about a revision 
upward of the Derbyshire iron prices, following the 
advance in Cleveland, though makers do not appear to 
have abandoned all hope yet. Consumers, of course, 
think values are sufficiently high, andg{I have heard 
merchants, in a moment of extreme candour, express the 
same view. Special qualities of hematite are coming into 
the district for the West and}East Coast, but whilst 
consumers are fairly well placed, they could do with a 
good deal more. Local makes of basic and acid billets 
show little change and are difficult to buy, war material 
accounting for almost every bit.® Iron and steel scrap of 
all kinds and turnings find a ready market, and in every 
direction prices are extremely firm at the maximum levels. 
The production of finished iron cannot be said fully to 
meet the demand. Steam coals are going away very freely. 
Inland consumption is exceedingly heavy, but perhaps 
this is partly to be accounted for by the extra supplies 
works have been taking as reserves against the holiday 
stop at the mines. Exports to neutrals are distinctly 
more active, in spite of some reports to the contrary, 
though it is perfectly true that the feature is the strong 
forward inquiry, which may develop into something 
substantial if neutrals will only send more vessels for 
loading. I mean that the lack of carrying tonnage, rather 
than difficulty in securing licences, is the immediate cause 
of the export market’s comparatively sluggish conditions 
France and Italy are taking about the usual quantity, 
and there is some talk about a further grading of rates. 
Slacks of all descriptions are in strong demand, many 
contracts being rather badly in arrear. Collieries are not 
being pressed quite so much for delivery of house coal, 
though the market shows little real change. Best South 
Yorkshire steam hards quote 17s. 9d. to 18s. 3d.; best 
Derbyshire, 17s. to 17s. 3d.; second quality, 16s. 6d. to 
16s. 9d.; and steam cobbles, 16s. 6d. to 17s., all per ton 
at pit and nominal. 


The Strike: 


At the mass meeting of strikers, Burgess and Hill, the 
Sheffield leaders, who were arrested, and on Wednesday 
released, strongly advised the men to follow them back 
to work next morning, which they did, and operations 
have now been fully resumed. Hill declared his absolute 
certainty that to continue the strike would be madness. 
There had been mistakes, but those at the top blundered 
the worst, he added. 


Latest. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE Cleveland iron trade position has shown 
no particular development during the week. For the 
most part consumers have completed arrangements for 
deliveries to the end of this month, and as a result business 
has been very quiet. The June allotments are now 
being considered, and will probably be issued in good time 
next week. They are expected to be on a liberal scale, 
for the output is well maintained, and there is no prospect 
of stringency. Shipments continue to be of a moderate 
character, owing to the lack of tonnage. Although there 
has been some slight improvement in this direction, the 
supply of steamers is still below needs, and there is a lot 
of licensed iron waiting to be dealt with. The home 
maximum price for No. 3 Cleveland pig, No. 4 foundry 
and No. 4 forge is still 92s. 6d., with a premium of 4s. for 
No. 1. Export prices are :—No. 1, 107s. 6d.; No. 3, 
102s. 6d.; No. 4 foundry, 101s. 6d., and No. 4 forge 
100s. 6d. 


Hematite Pig Iron. 


The demand for hematite pig iron continues to 
be intense, the whole output being fully absorbed as 
fast as it is produced. Deliveries to home consumers 
are proceeding on a satisfactory scale. As regards exports, 
there are many difficulties to contend with. As previously 
stated, in view of the largely increased costs of ore carried 
in neutral ships, makers are not willing to entertain 
business at the rates hitherto quoted, and even if they 
were there is less iron available, and the supply of tonnage 
is quite inadequate. On these grounds shipments are 
to a large extent held up. Some readjustment of prices 
seems to be urgently called for, both on home and foreign 
account, but the whole situation bristles with difficulties, 
as any alteration must inevitably react all round. Mean- 
while the price of East Coast mixed numbers of hematite 
for home consumption remains at 122s. 6d. The quota- 
tions of 137s. 6d. for France and 142s. 6d. for Italy are 
merely nominal. 


Iron-making Materials. 


There is little new in the foreign ore trade. 
Fair supplies are coming forward, having regard to the 
tonnage shortage, and are allocated to the satisfaction of 
consumers by the Control Committee. There has been 
a rather enhanced demand for furnace coke in view of 
the approach of the Whitsuntide holidays, but adequate 
deliveries have been effected. Medium qualities of good 
furnace coke realise 28s. at the ovens, or 30s. 6d. delivered 
at the works. 


Manufactured Iron and Steel. 
There is no appreciable change in the conditions 





prevailing in the manufactured iron and steel trades, nor 
does there seem likely to be any so long as the war lasts, 
for the whole of the works on the North-East Coast 
have become more and more absorbed in the huge task 
of administering to the needs of our forces and those of 
our Allies. There is a ceaseless output of all classes of 
material. As a rule, manufacturers still have accumula- 
tions of unexecuted contracts, which make them rather 
indifferent to new work for the time being, even if they 
are not actually avoiding it, which is the fact in some 
cases. Even with every mill running night and day, 
so very great is the demand that almost none of the 
ever-increasing output is available for export, the only 
exceptions being to France and Italy. The greater 
activity in the shipbuilding yards is throwing a further 
burden on the steel works, as the demand for plates and 
angles required in connection with the Shipping Con- 
troller’s orders is very extensive. In the manufactured 
iron trade there is no cessation in the general activity. 
The output from the steel department is earmarked for 
War-office and Admiralty purposes, but a fair all-round 
turnover is being done in iron products, especially bars. 
The principal quotations for home trading are as follows : 
—Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d. The 
following are nominal quotations for export :—Common 
iron bars, £15; best bars, £15 5s.; double best bars, 
£15 12s. 6d.; treble best bars, £16; packing iron, £11 ; 
packing iron, tapered, £11 15s. to £12 15s.; iron ship 
angles, £15; iron ship rivets, £18 10s.; steel bars, basic, 
£16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel ship plates, jin. and upwards, £13 10s.; 
5/,,in., £13 15s.; }in., £14; */,in., £16; }in., £18; steel 
boiler plates, 20s. on the foregoing prices; steel joists, 
£11 2s. 6d.; steel sheets, singles, £20 ; steel sheets, doubles, 
£22; steel hoops, £17; heavy sections of steel rails, £12 
—all less 24 per cent., except ship plates, angles and 
joists, packing iron and iron bars. 


Scrap. 


The position in the scrap market does not change 
very much, but dealers appear to be rather more cheerful 
this week, consumers having come forward more freely 
than for some time past. There is an exceptionally strong 
demand for steel scrap of the ordinary melting quality, 
but the supply is not large, and the full maximum prices 
are readily obtained. Rather more inquiry is also 
reported for cast scrap.* A very unsatisfactory position 
still exists with regard to wrought iron scrap, and one 
does not quite know what should be said about it. What 
is wanted is undoubtedly a revision of the recent regula- 
tions, which have stopped trading, and are causing con- 
siderable inconvenience. The dealers are confused as to 
what they may legally do under the restrictions, and 
meanwhile consumers are needing the scrap. Current 
prices are :—Steel scrap, heavy melting, £5 5s.; heavy 
forging, £5 5s.; steel turnings, £2 12s. 6d. to £2 15s.; 
steel scrap, light, £2 to £2 5s.; cast iron scrap, cupola 
metal, £4 10s. to £4 15s.; wrought iron plates and sec- 
tional material, in. thick and over, £6 5s.; heavy wrought 
iron serap, }in. thick and over, £5 5s. 


The Coal Trade. 


The past week has been one of unrelieved dulness 
on the commercial side of the Northern coal trade, and 
the feeling is becoming pronounced that any improve- 
ment for some time to come may be only very spasmodic. 
The collieries, however, are being kept fairly well 
employed on requisition and limitation orders, which 
proceed regularly, and serve to ease the position, especially 
for the producers of best steams. Official requirements 
absorb a large proportion of the output. Norwegian and 
Swedish buyers continue to inquire for supplies, but, of 
course, only when loadings can be guaranteed is there a 
prospect of completing business. So far no announcement 
has been made as to the terms on which the Government 
is taking over the coal mining industry, but it is believed 
that the scheme is practically completed, and that the 
details will be issued very shortly. Best Northumberland 
steams are firm, and worth 30s. fully for Davison, 
Cowper, and Bothal, and 27s. 6d. to 30s. for Tyne primes. 
Secondary classes of best steams are rather quiet from 
21s. to 25s., according to class, with Hastings and Hartleys 
at 23s. to 25s. Steam smalls are practically at a standstill 
for export, and much in excess of the market requirements. 
The prices range from 18s. to 19s. for bests, and 15s. 6d. 
to 16s. 6d. for seconds. Unscreened steams for bunkers 
are quiet, and the prices remain at about 17s. to 18s. The 
Durham market is only moderately steady, and reveals 
weak patches. Steams are steady, and prices continue 
at 27s. 6d. to 30s. In the gas coal section contracts 
serve to keep most of the producers going. The prices 
range from 24s. to 25s. for bests, and 16s. 6d. to 18s. for 
secondary sorts. Coking fuels are quiet for export, 
but there is a steady demand for home purposes. The 
bunker market is very slack. The principal market 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 30s.; Blyth second steams, 21s. to 25s.; 
Tyne prime steams, 27s. 6d. to 30s.; Tyne prime seconds, 
20s. to 24s.; unscreened bunkers, 17s. to 18s.; households 
for home market, 2ls.; for export, 30s., nominal; Blyth 
best smalls, 18s. to 19s.; Tyne prime smalls, 19s.; second 
smalls, 15s. 6d. to 16s. 6d. Durhams: Steam locomotive, 
27s. 6d. to 30s.; best gas, 24s. to 25s.; second gas, 16s. 6d. 
to 18s.; special Wear gas, 26s. to 27s.; smithies, 25s.; 
ordinary bunkers, 16s. to 16s. 6d.; bests, 17s. to 18s.; 
coking unscreened, 17s. te 18s.; coking smalls, 16s. to 
17s.; best foundry coke, 41s. to 42s. 6d.; patent oven, 
38s. to 40s.; gas-house coke, 30s. to 32s. 6d.;_ blast- 
furnace coke, 28s. at ovens, fixed price. 








SCOTLAND. 
(From our own Correspondent.) 
Shop Stewards and Hours Latitude. 


The question whether a committee of shop 
stewards has a right to prosecute under the Munitions 
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of War Act has been answered in the negative by a General 
Munitions Tribunal at Glasgow. The case in point 
was one in which a shops stewards’ committee charged 
a Clyde shipbuilding firm with contravening the Statute by 
curtailing the latitude of time for commencing night- 
shift work. The offence complained of was that six men 
had arrived at the yard gate at 6.3 p.m. and found them- 
selves locked out, a contravention of Article 7 of Schedule IT. 
of the 1915 Act. None of the men, however, were among 
the complainers. Sheriff Fyfe, chairman of the Tribunal, 
in giving his decision, said that what Tribunal Rule 16 
contemplated was that such a complaint as this should 
be laid either at the instance of the workmen concerned 
themselves or at the instance of a recognised official 
of their trade society. This was the first occasion on 
which a complaint had been laid by a committee of shop 
stewards not as “duly authorised” representatives 
of the workmen concerned, but on their own account. 


Pig Iron. 
Supplies of Scotch pig iron continue scarce. 
The demand still centres chiefly in hematite for the steel 
works, though No. | foundry is also in constant request. 
Forge is in large demand for consumption at the ironworks. 
Exports are still confined to Allied requirements. Prices 
ure unchanged. 


Quotations. 


The prices of Scotch makers’ iron are firm and 
unchanged as follows :—-Monkland and Carnbroe f.a.s. 
aut Glasgow, Nos. 1, Lz Nos. 3, 120s.; Govan, No. 1, 






122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, 


No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or 
Troon, and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 
[2ls. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s.; 
Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no relaxation of the pressure for finished 
iron and steel material, and ordinary commercial business 
is now strictly limited owing to the diverting of everything 
possible to purposes of war. The demand for steel on 
Government account is fully maintained, and outputs 
are quickly absorbed. Shipbuilding sections and ship 
plates are taking first place in the meantime, but the out 
puts of shell bars are not far behind. Exports are almost 


entirely off apart from war necessities. Quotations, 
nevertheless, are unchanged at £14 2s. 6d., £14 5s., 


and £15 5s. per ton, net, for steel angles, ship plates, 
and boiler plates respectively. Business in steel sheets 
is confined to Allied requirements, and the price is still 
about £18 5s. per ton, net, f.o.b. Glasgow. The malleable 
ironworks continue at. very high pressure. The latest 
prohibition order has reduced ordinary business in iron 
to vanishing point, but, on the other hand, will divert 
more material to war work. Conditions in the steel 
department are particularly strenuous. Notwithstanding 
the curtailment of orders export prices are unaltered at 
£15 5s. per ton net, f.o.b. Glasgow, for ** Crown” quality 
iron bars. All classes of engineering firms have as much 
work on hand as they can tackle, while good progress is 
reported in connection with the new mercantile and 
shipping programme. 


Coal. 


Any change noticeable in the Scotch coal trade 
is of a disappointing character, and the general situation 
is discouraging. In the West of Scotland the collieries 
are finding it difficult to keep going in view of the shortage 
of railway wagons. Local industrial demands are still 
fairly heavy, but domestic requirements are dwindling. 
Export tonnage, too, is still very restricted. Prices of 
round coal, which have been firm and unaltered for weeks 
past, show a drop of from 2s. to 4s. per ton. Ell coals 
are quoted f.o.b. at Glasgow, 18s. 6d. to 2Is.; splint, 
18s. to 26s.; navigation, 27s.; steam, 18s. to 23s.; treble 
nuts, 23s. 6d.; doubles, 22s.; singles, 20s. per ton. The 
situation in Fifeshire is very dull, and the majority of the 
collieries are only getting two to three full days’ work 
per week owing to an accumulation of loaded wagons. 
Best screened navigations are quoted f.o.b. at Methil 
or Burntisland, 30s.; first-class steams, 25s.; third-class, 
steams, 20s. perton. In the Lothians district business is 
searce, and the outlook is not promising. Local demands 
are still comparatively good, but Admiralty orders have 
fallen off of late, while exports are practically at a stand- 
still. Best steams are quoted f.o.b. at Leith, 20s. 6d.; 
secondary qualities, 18s. to 20s. per ton. The aggregate 
shipments from Seottish ports during the past week 
amounted to 132,508 tons, compared with 110,270 in 
the preceding week, and 215,664 tons in the corresponding 
week of last year. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


One of the questions which have most exercised 
the minds of coalowners and pitwood importers during 
the past week has been the restriction placed by the 
Board of Trade upon the importation of pitwood. The 
coal trade of South Wales requires about 30,000 tons of 
pitwood a week. It is understood that the agents who 
arrange for a large part of the supplies for Admiralty 
collieries have been in communication with the authorities 
in London, and that the position, so far as they are 
concerned, is eased to some extent, but in the case of the 
dozen or so firms of importers of pitwood who have to 
supply the many collieries which do not produce Admiralty 
coals, in addition to meeting their contracts with Admiralty 
collieries, all applications for licences have been declined, 
and therefore their business for the time being is suspended: 


Miners’ Holidays. 


The South Wales Coal Conciliation Board held 
a meeting at” Cardiff, on Tuesday, with reference to the 





question of holidays in the coalfield at Whitsuntide. 
A telegram from the Controller of Mines asked that the 
holidays should be limited to two days, but the workmen’s 
representatives pointed out that, considering the 
tremendous amount of lost time which now takes place in 
the coalfield,"they had decided that three days’ holiday 
should be taken. The owners’ representatives on the 
Board intimated that in view of the Controller's request 
they could not be a party to the arrangement of the 
workmen, and that the latter must therefore take their 
own course. The coalowners promised they would report 
the position to the Controller. 


Coal Lieences for France. 


The Coal Exports Committee has notified coal 
exporters, through the secretary to the Local Committee 
for the Supply of Coal to France and Italy, that with the 
concurrence of the Bureau des Charbons, it proposes to 
discontinue the specification of individual ports of discharge 
in licences for the export of coal to France, and to adopt 
a specified general formula in the case of licences for 
export from the West and East Coast of the United 
Kingdom. Im general licences for export from this 
district, in the absence of special reasons to be stated in 
applications, will be in terms of formula (a). Licences for 
the export of (1) anthracite and patent fuel from South 
Wales ; (2) foundry coke, coking smalls and gas coals from 
the Tyne, will ordinarily be drawn as follows :—** Any 
French Channel or bay port.” Export to Mediterranean 
ports in France will only be permitted when specially 
authorised by the Bureau des Charbons. Licences for 
such export will be as follows :—* Any Mediterranean port 
in France—including Corsica.” 


Current Business. 


The coal market has been devoid of much activity 
during the past week. The tone, generally, has been 
extremely quiet. Weakness has been manifest for 
supplies for loading this week, which is in marked contrast 
to the conditions prevailing on the eve of holidays in 
normal times, when there is generally a rush for coals, 
and a great desire to get boats away and save loss of time 
and money by vessels being held up over the vacation. 
So far there has been little business for shipment after the 
holidays, but in view of the men taking three days off, 
and the chance which is given collieries of reducing their 
stocks, salesmen are quoting higher figures, and more 
often than not indicate the limitation price of 30s. for 
large coals. For loading this week second Admiralties 
have ruled about 27s. to 27s. 6d., and best drys from 
26s. to 27s. 6d., but ordinary drys have been relatively 
quieter and have ranged from 23s. to 26s., according to 
the position of collieries. Monmouthshires have been 
erratic and varied from 26s. to 27s. 6d. for the better 
qualities. In the bituminous section, No. 3 Rhondda coals 
have been about steady, but the inquiry for No. 2 Rhondda 
qualities has been rather slack. Washed coals have been 
in more demand and nuts have fetched from 26s. to 28s., 
and beans from 23s. to 25s. Small coals have displayed 
most weakness. Supplies have been largely in excess of 
requirements, and there has been a further fall in values. 
Best bunkers have not been worth more than I6s. to 16s, 6d. 
and seconds from 15s. to 16s., while cargo sorts have been 
particularly depressed and failed to command more than 
9s. to 13s. The call for coke has been very meagre, and 
the market has been easy, but patent fuel displayed 
steadiness, and pitwood has been firm at 75s., the quantity 
of wood on offer being extremely restricted, in view of 
the curtailment of imports. 


LATER. 


There is practically no change in the market. The 
demand is very meagre for prompt loading. The tone 
is quiet, and values are irregular. Small coals are relatively 
much weaker than large descriptions, and there seems to 
be no demand scarcely for them. Nominally prices are 
unaltered, but colliery salesmen are quoting more firmly 
for June. Buyers are, however, adopting waiting tactics. 
It will be no surprise if soon after the holidays something 
is heard regarding an increase in the maximum prices 
ruling for coals for France and Italy, the prices now being 
30s. for large and 20s. for smalls. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best. seconds, nominal; seconds, 27s. to 27s. 6d.; ordi- 
naries, 26s. to 27s.; best drys, 26s. to 27s. 6d.; ordinary 
drys, 23s. to 26s.; best bunker smalls, I6s. to 16s. 6d.; 
best ordinaries, 15s. to 16s.; cargo smalls, Ils. to 13s.; 
inferiors, 9s. to lls.; washed nuts, 26s. to 28s.; washed 
Black Vein 





beans, 23s. to 25s.; best Monmouthshire 
large, 27s. to 27s. 6d.; ordinary Western Valleys, 26s. 
to 27s.; best Eastern Valleys, 26s. to 27s.; seconds 


Eastern Valleys, 24s. to 26s. Bituminous coal: Best 
households, 25s. 6d. to 26s. 6d.; good households, 24s. 6d. 
to 25s. 6d.; No. 3 Rhondda large, 26s. to 27s.; smalls, 
18s. to 19s.; No. 2 Rhondda large, 23s. to 24s.; through, 


18s. to 18s. 6d.; smalls, 12s. to 13s.; patent fuel, 28s. to 






30s. Coke: Special foundry, 55s. to 57s. 6d.; good 
foundry, 50s. to 52s. 6d.; furnace, 42s. 6d. to 45s. Pit- 


wood, ex ship, 75s. 


Newport. 


The inquiry for coals for early loading has been 
on a very small scale, few buyers having the tonnage to 
lift supplies. As a consequence, the market has shown 
unsteadiness, as the majority of collieries have more coal 
about than they can readily dispose of, this being the case 
with some concerns to the extent of preventing regular 
work. Best Black Veins, Western Valleys, and best 
Eastern Valleys have ruled from about 26s. to 27s. 6d., 
according to their class and the urgency of wagons being 
cleared. Smalls have also been easy and _ irregular. 
Approximate values :—Steam coal: Best Newport Black 
Vein large, 27s. to 27s. 6d.; Western Valleys, 26s. to 27s.; 
best Eastern Valleys, 26s. to 27s.; other sorts, 23s. to 
lls. to 13s. 


25s.; best smalls, 14s. to 15s.; seconds, 
Bituminous coals: Best house, 25s. 6d. to 26s. 6d.; 


seconds, 24s. 6d. to 25s. 


Pitwood, ex ship, 75s. 


6d.; patent fuel, 28s, to 30s. 





Swansea, 

Business has been very slow in the anthracite 
market, the orders for the majority of qualities showing 
no improvement. Large anthracite descriptions have 
displayed easiness in consequence of the poor demand, 
but machine-made qualities have been fairly busy, and 
have ruled steady. Approximate values :-—Anthracite : 
Best malting large, 24s. 6d. to 25s. 6d.; second malting 
large, 22s. 6d. to 23s. 6d.; Big Vein large, 19s. 6d. to 21s.; 
Red Vein large, 18s. 6d. to 19s. 6d.; machine-made 
cobbles, 33s. to 35s.; Paris nuts, 33s. to 35s.; French 
nuts, 33s. to 35s.; stove nuts, 32s. 6d. to 35s.; beans, 
27s. 6d. to 28s. 6d.; machine-made large peas, 20s. to 
22s.; rubbly culm, 10s. to Ils.; duff, 5s, 3d. to 5s. 9d. 


Steam coal: Best large, 25s. to 27s.; seconds, 21s. to 
24s.: bunkers, 18s. 6d. to 21s. 6d.; smalls, 10s. to 13s. 


Bituminous coal: No. 3 Rhondda large, 27s. to 29s. 6d.; 
through and through, 22s. 6d. to 24s. td.; smalls, 18s. to 
20s.; patent fuel, 28s. to 30s. 


Tin-plate Trade. 

Comparatively little fresh business is passing in 
the tin-plate trade, but the market is extremely firm, 
the higher wages and enhanced cost of tin all contributing 
to increased prices. Makers are fairly full up with orders 
for the next few months, and the uncertainty regarding 
supplies of material, &c., induces makers to hestitate to 


accept fresh business. For Class A certificates prices are 


strong at 31s. to 32s. per box of LC., 14 x 20 « 112 
sheets. Quotations :—Block tin, £254 per ton cash, 


Copper, £130 per ton 


£253 5s. per ton three months. 
Lead: Spanish, 


cash, £129 10s. per ton three months, 
£30 10s. per ton. 








ELECTRIC POWER SUPPLY. 

Tue Committee appointed by the Board of Trade 
tu “consider and report what steps should be taken, 
whether by legislation or otherwise, to ensure that there 
shall be an adequate and economical supply of electric 
power for all classes of consumers in the United Kingdom, 
particularly industries which depend upon a cheap supply 
of power for their development,’ having held several 
meetingsand considered the results of certaininvestigations 
that have been previously undertaken, has unanimously 
come to the following conclusions :— 

1. That when British industry is subjected to the test 
of keen international competition, after the war, its 
success will depend upon the adoption of the most efficient 
methods and machinery, so as to reduce manufacturing 
costs as much as possible. 

2. That a highly important element in reducing manu- 
facturing costs will be the general extension of the use 
of electric power supplied at the lowest possible price, 
and it is by largely increasing the amount of power used 
in industry, that the average output per head, and as a 
consequence the wages of the worker, can be raised. 

3. That the present system under which a supply of 
electricity is provided in a large number of small areas 
by separate authorities, is the result of a policy adopted 
at a time when the applied science of electrical engineering 
was in its infancy, and is incompatible with anything 
that can now be accepted as a technically sound system. 

4. That the interconnection of existing electric supply 
stations recommended by the Board of Trade in their 
letter of the 25th May, 1916, however desirable in itself, 
cannot alone meet the requirements of the situation. 

5. That a comprehensive system for the generation 
of electricity, and where necessary re-organising its 
supply, should be established as soon as possible. 

The Committee has decided to invite representative 
Associations throughout the country to give evidence 
before it with regard to the best methods of giving effect 


to these conclusions. 








TURIN A SEAPORT. 


A most interesting discussion took place a few weeks ago 
in the Town Council of Turin, on the motion of Signor 
Depanis, on the proposal to connect the Italian Lakes with 
the Gulf of Genoa by a canal navigable for sea-going 
vessels. Signor Depanis pointed out that what was 
hitherto regarded as Utopian had now become admittedly 
practicable ; indeed, the want of internal navigation has 
been severely felt during the war, railway transport being 
quite insufficient. Formerly, the cost had been looked 
upon as prohibitive, but it was now seen that the millions 
would have been well spent, and would long since have been 
recouped by savings. He hoped that the error which took 
place in regard to railway projects would not be reproduced, 
and that a number of competing schemes would not be 
seen opposing one another, and preventing anything being 
done. It is proposed to have three sections of canal- 
Turin to the sea, Turin to Lago Maggiore, and Turin to 
Milan, to connect with the canal from thence to the 
Adriatic. For the second and third, agreements will be 
easy, but certain doubts must be cleared up as regards the 
first. Some people think that’ Genoa should be the outlet ; 
others prefer Savona, and it certainly is the natural port 
for goods of low value, to and from Turin and Piedmont. 
Vado would be even better for these needs. Genoa is 
already overburdened. It therefore would not suffer, 
but, on the contrary, it would be to its advantage to be 
relieved from serving Piedmont. A committee would 
require to be appointed to conciliate the various interests. 
The matter is urgent, and an immediate decision is 
desirable. The war has not prevented the project of a 
canal from Milan to the Adriatic being carried: out. Why 


should it delay this equally desirable scheme ? 


After a long discussion, the Council unanimously 
resolved, seeing that the canal from Milan to Venice, 
thanks to the courageous initiative of the city of Milan, 
is on the point of becoming an accomplished fact, and 
that a system of canals traversing regions eminently 
agricultural and industrial, and uniting the Gulf of Genoa, 
the Adriatic and the Lago Maggiore would be of supreme 
national interest, that instructions be given to proceed as 
rapidly as possible with the preparation of a definite 
scheme for a canal for sea-going traffic from Savona o» 
Vado to the Lago Maggiore vid Turin, 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE JUNIOR INSTITUTION OF ENGINEKRS.--New Institution 
Offices: 39, Victoria-street, Westminster, 8.W. 1. Exhibition 
and Description of a Tellurion, by Dr. William Wilson. 8 p.m, 

Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Papers, 
(1) ** An Investigation of Radium Luminous Compound,” by 
©. C. Paterson, J. W. T. Walsh and W. F. Higgins; (2) ‘“‘ The 
Resistance to the Motion of a Lamina, Cylinder or Sphere in a 
Rarefied Gas,” by F. J. W. brig ood (3) “‘ The Effect of 





Stretching on the Thermal and Electrical Conductivities of 
Wires,” by C. H. Lees, D.Sce., F.R.S. 


SATURDAY, MAY 

Tue InsvriruTion OF LocoMoTiIvE ENGINEERS.—-Caxton Hall, 

Westminster. Continuation of discussion on paper entitled 
‘* The Locomotive Designer and Design.” 2.30 p.m. 

Roya JnstirvurTion oF Great Briraixn.—Albemarle-street, 

Piccadilly, W. ‘‘ The Electrical Properties of Gases.” By 
Professor Sir J. J. Thomson, Lecture IV. 3 p.m. 


267TH. 


FRIDAY, JUNE Isr. 

THe Town Prannine Instirure.—Surveyors’ Institute, 2, 
Great George-street, Westminster. Discussion on the paper, 
‘Road Construction and Improvements by Means of the 
Town Planning Act,’”’ by Mr. Rees Jeffreys, to be resumed. 
6 p.m. 

TUESDAY, JUNE 

THe InstiruTion or Gas ENGINEERS,— Institution of Civil 
Engineers, Great George-street, Westminster. Annual meeting. 


SrH. 


WEDNESDAY, THURSDAY, 

JUNE 

SourH-EasteERN Union oF Screntiric Soctrerivs.-Head- 

quarters, Linnean Society’s Rooms, Burlington House, Piccadilly, 
Ww. i, 


FRIDAY 
6TH TO 9TH. 


SATURDAY, 


AND 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters : Balderton-street, Oxford-street, W. 


ORDERS 
For the Week by the Lieut.-Colonel, C. 8. Clay, V.D., Com- 
manding. 

Officer for the Week.—-Platoon Commander C. Campbell. 

Next for Duty.—Platoon Commander A. Gerard. 

Monday, May 28th.—See Special Order. 

Tuesday, May 29th.—Lecture, 6.30. 
Bayonet Fighting, 5.30 to 6.30. 

Wednesday, May 30th.—Drill, No. 1 Coy. (Right Half Coy,), 
6 15. 

Thursday, May 31st.—-Drill, No. 3. Coy. (Right Half Coy.), 
A:abulance Class by M.O., 6.30. Signalling Class. 

Friday, June \st.—Technical for No. 2 Coy. (Left Half Coy.) 
ut Regency-street. Drill, No. 3 Coy. (Right Half Coy.). Recruits 
Drill at 6.30 to 7.30. 

Saturday, June 2nd. 
for Drill. 

Sunday, June 3rd.—Parade Clapham Common Station (Tube 
Railway), 8.45 a.m., for work at Bombing School. Uniform. 
Ratidns to be carried. 

Armlets.—Members are warned that armlets must be worn 
at all plain clothes parades, 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. 


Physical Drill and 


Commandant’s Parade, 2.45. Uniform, 


By order, 
MACLEOD YEARSLEY, 


May 26th, 1917 Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Russell Oil and~ Chemical Company, Limited, of 
Birmingham, has taken works at Seal Wharf, Stratford, London. 


Mr. R. E. MoyntHan has been appointed, and has taken up 
his duties, as works manager to Electro Bleach and By-products, 
Limited, of Middlewich, Cheshire. 


Tue London Coke Committee has consented, upon the request 
of the Controller of Coal Mines, to its engineer and fuel expert, 
Mr. E. W. L. Nicol, Assoc. I.E.E., assisting and advising him 
in the matter of coke supplies and use. 








A Rope Drive Puzzte.—In connection with rope driving 
the question is sometimes asked : ‘‘ Why do some ropes revolve 
in the groove, while others do not?” In a paper on “ Rope 
Driving,” read recently by Mr. R. Edward Hart, to the members 
of the Bradford Engineering Society, the author says this 
question has never been satisfactorily answered. It is reassuring, 
however, to learn from the paper that whether ropes revolve 
or not has very little to do with their longevity, as it is easy to 
point to both types which have worked well for many years. 
Some people, says the author, imagine that when a rope begins 
to revolve it is rapidly rubbing itself away: this is quite an 
erroneous view of things. As a matter of experience, the ropes 
which have the longest life are, in the majority of cases, quite 
circular in section. And when ropes have been running for any 
length of time, it is always easier to tighten a round rope which 
has been worn evenly all over its surface than to attempt to 
resplice a rope which has worn V-shaped and taken all the wear 
on its two sides only. Some engineers prefer ropes to revolve, 
because they affirm that there is less frictional loss whilst 
leaving the groove with a round rope than with a V-shaped 
rope, maintaining that it partakes more of the nature of rolling 
friction. 


THE MaNnuractureE OF PaPer Borrtes.—A machine for the 
manufacture of paper bottles for milk is described in the 
Scientific American of March 17th last. Less than half an ounce 
of wood pulp is required to make one of the new sanitary bottles. 
and one ton of pulp will produce 60,000 containers. The process 
of manufacture is simple. <A steel core is dipped into a tank 
of raw pulp and, by means of four clamps, the pulp is pressed 
around the core and into a seamless body, much as a sculptor 
would press soft clay into shape with his hands. During this 
operation the bottle revolves three complete times, the clamps 
pressing at every one-third turn. Thus the paper and the 
bottle are formed in one and the same operation. The bottle 
next passes through a powerful drier and over a stencil cut 
which prints on it the name of the milk dealer, the capacity of 
the bottle, &c. It is then removed from the core by a steel 
hand and deposited on a belt conveyor, which delivers it to a 
machine that crimps on the bottom and top. The bottle is 
then given a paraffin bath that renders it impervious to liquid 
or acid, and is automatically packed in dust-proof cartons for 
delivery to the dealer. The operation is continuous. and it 
takes about eight minutes to convert the raw pulp into the 
completed bottle. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be vbtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. : 





HEATING ANw LIGHTING. 


105,500 (12,427 of 1916). September Ist, 1916. SECTIONAL 
Borers, Anders Borch Reck, 16, Christiansvej, Hellerup, 
Denmark. 

In Figs. 1—3 are shown sectional views of a cast iron boiler 
built in four sections according to this invention. A A are the 
side sections, B B the back or middle sections, and C C are the 
front-middle sections. The inventor claims -—‘‘In a section 
for sectional boilers wherein there is an air channel giving 
access for secondary air for smokeless combustion, the construc- 
tion in which the said channel is situated along that edge of the 
section which faces and lies nearest the fire, so that the products 
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of combustion, before they are cooled by coming in contact 
with the water-cocled walls of the section, must pass between 
the said channel, provided with outlet openings, and the 
corresponding channel in the neighbouring section, all for the 
purpose of obtaining a thorough mixing of the combustion 
products with the secondary air, while the walls of the channel, 
which are in part in contact with the water of the boiler, are 
preserved from being destroyed by the heat.”—A pril 19th, 1917. 


INTERNAL COMBUSTION ENGINES. 


105,374 (5054 of 1916). April 6th, 1916.—Maeneros, Sunbeam 
Motor Car Company, Limited, Wolverhampton, and another. 
This is a water-tight casing for magneto apparatus. The 
magneto is mounted upon a platform B which with the support- 
ing webs forms a bracket attached to the engine in any suitable 
manner. The platform B is provided with sloping walls C 
at the sides, which at their higher ends extend above and protect 
the bearing D and coupling of the magneto driving shaft. 
The other ends of the walls C are low to provide easy accessibility 
to the contact breaker M. _ Fitted over the magneto is the main 
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cover E which makes a water-tight joint along the edges or sides 
of the walls C and is provided with oiling orifices connected 
by tubes with the oil wells on the magneto. Through this main 
cover E pass the wires K. Apertures are provided for these, 
which contain insulating bushes which firmly grip the wires 
and form a water-tight joint. An end cover F is provided 
and is detachable. For the adjustment of the contact breaker, 
bearings are provided in the casing for the spindle G which 
carries a crank coupled to the contact breaker. To absorb 
moisture in the casing a pocket H containing hygroscopic 
material is provided.—April 10th, 1917. 


105,462 (8625 of 1916). June 19th, 1916.—HicH TENSION 
Maenetos, The Morgan Crucible Company, Limited, 


Battersea, London, and another. 
This invention is for an improved distributor for high tension 
magnetos. Fig. 1 is an end view and Fig. 2 a transverse 
section, A being the distributor chamber, and B the terminals 





which are held in radial slots C. The terminals are composed 


of refractory carbon. D is the rotating brush holder, and E the 
carbon brush carried thereby. The latter does not actually 
make contact with the terminals, a gap of, say, .00lin. being 


N° 105, 462 
Fig.1. 








provided by an initial adjustment, thus ensuring the abeence 
of attrition of the brushes. Provision may, however, be made 
for actual contact if desired.— April 19th, 1917. 


105,509 (14,538 of 1916). October 12th, 1916.—ConneEcriNnG- 
RODS FOR RapiaL Encines, Clerget, Blin et Cie., and 
Pierre Clerget, 37, Rue Cave, Levallois, Seine, France. 

The heads of the connecting-rods A (Figs. 1, 2, and 3) are 
of a section tapering towards the centre of the crank pin, which 
allows of their being mounted in one and the same plane by 
arranging them radially about the centre with the amount of 
play necessary to permit of relative movement. Each con- 

necting-rod carries lateral projections or guides B, C, D, E, 

arranged symmetrically in pairs on each side of the connecting 

rod. These guides form part of portions of crossed helices 
drawn upon cylinders of different diameters, the pitch of one 
being left-handed and the pitch of the other right-handed. 

Each pair of guides B, C or D, E of one, and the same helix 

fits into the concentric circular grooves F, G or H, J made in 
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the carriers K, L mounted upon the crank pin and embracing 
the whole of all the connecting-rods. It follows from this 
arrangement that the alternate right and left-handed guides 
are superposed and crossed like an X, constituting helices of 
different hand. All the internal and external faces of the guides 
work symmetrically at each stage of the guides, and the 
two pairs of guides crossed X-wise thus furnish a double 
symmetrical support for each connecting-rod. The two con- 
necting-rod carriers K, L are alike and are assembled by means 
offatdouble coned socket M; they are secured in place by 
nuts N, O screwed on to the ends of the socket M and are seated 
in circular recesses in the cross-head carriers. Lubrication is 
effected through holes P provided along the common plane 
of the base of the two cones of the socket, and through the gap 
left between the two connecting-rod carriers.—April 19th, 1917. 


GAS PRODUCERS. 


105,449 (7759 of 1916). June Ist, 1916.—Gas Propucers, 
Wasuers, &c., Charles Whitfield, Victoria Works, Kettering. 

In this producer plant the combustion chamber A is of the 
usual construction and the gas passes down the pipe B, past 
earthenware bricks C into the tank E, air for supporting com- 
bustion passing up the outer pipe D and conveying moisture to 
the ashpit through the pipe X. F is a pipe for introducing 
water into the air through the jacket G. From the tank E the 
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gas passes into further tanks I, J and the tar extractor K. 
After leaving the tank J the gas egg by way of the pipe L 
and valve M to the pipe O which extends to the top of the 
gasometer. Surrounding the pipe O is the loose tube P. Secured 
at one end to the sleeve P are chains Q, which at their other 
ends are secured to the float R of the gasometer. To the top 





end of the vertical part of the pipe O are secured discs S, slightly 
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larger in diameter than the pipe O. Reaching down from a 
point above the level of the water in the gasometer is a gas 
outlet pipe T. With the gas continuously delivered into the 
gasometer and the bell or float R rising to its highest point, the 
top edge of the sleeve will meet the valve S and prevent the 
admission of gas into the gasometer. Upon the gas being 
drawn off vid pipe T, the float will fall and lower the tube O clear 
= ay S, when more gas may enter the gasometer.—A pril 


TURBINE MACHINERY. 


105,470 (9098 of 1916). June 28th, 1916.—BuckEeT WHEELS 
or Stream Tvorsines, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, (a communi- 
7747 from the General Electric Company, Schenectady, 
U.S.A.) 

This invention covers a bucket wheel for steam turbines 
comprising a web member D, and a number of buckets E, 
the rim of the web being provided with a tapered section having 
ridges F thereon. Each bucket has a tapered slot formed in its 
base with complementary ridges G therein. The sides of the 
slots are adapted to be forced into engagement with the ridges 
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on the wheel rim. The radially inner portions of the bucket 
bases project down within the confines of the locking rings A, 
and between these rings and the bucket bases are inserted 
caulking rings B which may be continuous around the wheel 
or made up in section. As shown in Fig. 2, after the caulking 
rings B are in place a portion of the metal of the locking rings A 
is staked over so as to hold the caulking rings in pocrition. 
In Fig. 3 is shown a modified arrangement wherein the loc«ing 
rings are formed with inclined surfaces C, and the caulking 
rings after being inserted are flattened out to lock the bucket 
bases in position.—April 19th, 1917. 


SWITCHGEAR. 


105,519 (16,145 of 1916). November 10th, 
BREAKERS, George Frederick Cooke, 
Bedford Park, London. 

The contact breaker, shown in Figs. 1 to 3, has a link-work 
parallelogram which carries the movable contact arranged, so 
that it is displaced in a plane parallel to that of the rotating 
dise or base of the contact breaker. As will be seen, the moving 
contact G is carried by a system of links in the form of a 
parallelogram comprised by the two resilient arms I and the 


1916.—ContTact 
2, Fairfax-road, 


N°105, 519 
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members H and J, so that it will be obvious that when movement 
is applied to the member H, in the ordinary operation of the 
device, the moving contact G is displaced in an approximately 
rectilinear and axial direction, this movement taking place 
without any sliding friction, since the parts H and I are raised 
out of contact with the face of the base A.—April 19th, 1917. 


MINES AND METALS. 


105,354 (3376 of 1916). March ‘7th, 1916.—Macnetic 
Separators, Arthur Davies, 27, Radcliffe-road, Winchmore 
Hill, London, N., and others. 

In this separator a ring or armature A is mounted and rotated 
above an electro-magnet or permanent magnet, one of the poles 
of which is shown at B. The armature has one or more 
magnetisable rings in which the field is periodically diverged or 
dispersed,,so0 that there is not a continuous uni-directional 
attraction upon the material while it is passing through the 
magnetic field and the bridging of the gap by the banking up of 








the material is obviated, thus enabling a greater output and a 
more efficient separation of the materials to be obtained. In the 
construction illustrated this object is attained by interrupting 
the rings C at one or more points in their periphery by one or 
more sectors F arranged intermediate of the rings C and which 
are formed from magnetisable material, the sectors commencing 
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in the direction of rotation—shown by the arrow—at the point 
where the rings are interrupted, but preferably having their rear 
portions tailing or lagging behind the leading edges of the rings 
as shown at G, in order to enable all the magnetisable material 
4 Lg separated from the non-magnetic material.—April 10th, 
1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


105,538 (1683 of 1917). February 2nd, 1917.—Hoss ror 
Curtine Gears, Wm. Muir and Co., Limited, Britannia 
Works, Manchester, and another. 

In the hob described in this specification, redundant teeth, 
preferably alternate, along the whole length of the tool are 
removed, thus providing clearance, so that the hob after harden- 
ing can be ground on the sides correctly to pitch by means of a 
dise grinding wheel of large dimensions. Figs. 1 and 2 show 
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a hob constructed in accordance with this invention. The hob 
is produced in the usual way up to the cutting of the flutes. 
At this stage several teeth, preferably alternate teeth, throughout 
the whole length of the hob are removed entirely, as shown, 
leaving less than the number of original teeth. These remaining 
teeth of the hob are backed off in any manner and the hob 
finished off and hardened in the usual way.—April 19th, 1917. 


MISCELLANEOUS. 


102,619 (17,539 of 1916). December 6th, 1916.—ELEcTRICc 
ConDENSERS, Georges Giles, 19, Avenue de Rome, Friburg, 
Switzerland. 

This invention is for a condenser comprising at least one 
element formed of condensers connected in series, in which the 
various coatings of the latter are placed on the two faces of the 
same di-electric plate, so as to constitute with the plate condensers 
stepped in the longitudinal direction of the plate in increasing 
order of potential. Between certain of the coatings of the 
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successive condensers fuses are inte: ed situated on the same 
face of the plate as the coatings and immersed like the rest of 
the element in insulating impregnating material. Fig. 1 is a 
cross sectional elevation of one element and Fig. 2 relates to the 
construction of the fuses. Each fuse W consists of a metallic 
wire S—Fig. 2—which zig-zags from one to the other of a series 





of notches T, U, cut in the edges of a strip of paper. Here and 
there the strip and the wire are surrounded by a thin metal 
ring V, a thin sheet of tin for instance, serving to ensure the 
contacts of the fuse. The whole is cut along the chain-dotted 
lines W. Fig. 1 shows two plates provided with their coatings. 
It will be seen that the coatings A CD, EF, GH are placed 
on 0} ite sides of the di-electric plate J, the coatings B C, D E, 
and E F, being metallically connected by fuses W. The various 
di-electric plates are pressed against one another in such a way 
that the fuse W is in contact with the coatings opposite the two 
plates. The impregnating material is then introduced, and fills 
up all the existing spaces.—A pril 19th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Paterit Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On one of the patents given below £18 and on each of the 
remainder £11 have been paid in renewal fees. 


No. 23,282/11.—Securing cranks, &c., on shafts. A keying 
device for securing wheels, cranks, &c., on shafts, and particularly 
adapted for bicycles and mot sists of a slit angular 
bush comprising a number of conn. vedges. The adjacent 
surfaces of the spindle and crank, &c., are shaped to correspond 
with the bush, which is driven in by a nut screwed on the end 
of the spindle. Ilsemann, F., Germany. 

No. 23,352/11.—Furnaces: dampers, baffles. Fire-tube 
baffles, to regulate the draught and secure more efficient heat 
transmission through the walls of the tube, consist of longi- 
tudinal plates or bars carrying deflector plates which are adjust- 
able in regard to the angles which they make with respect 
to the axis of the tube; various constructions ar« ibed. 
Schulz, C. W., Berlin. 

No. 23,367/11.—-Furnaces: open-hearth furnaces. In a 
furnace for oxidising tin, the fireplace is divided by a partition 
into two compartments which are stoked alternately, and a 
damper is provided for admitting air to a flue beyond the hearth 
for controlling the draught. The oxide is raked from the hearth 
over an inclined surface into a receptacle. Water or steam may 
be sprayed into the flue to precipitate any oxide in the furnace 
gases. Olszewski, K. von, Germany. 

No. 23,465/11.—Range-finders. Apparatus for determining 
the sighting adjustments required for firing at targets lying 
outside the muzzle hor‘7on of a gun comprises an angle-indicating 
drum, which has impa.ved to it two rotations, one corresponding 
to the angle appropriate to the range of the object taken as 
situated in the muzzle horizon, and the other corresponding to 
the correction for the angle of site of the target. Krupp Akt.- 
Ges., F., Germany. Dated February 9th, 1911. ° 

No. 23,912/11.—Cooling. The pressure ‘» the vaporiser 
is reduced by means of a steam jet which forces the air and vapour 
in a compressed state to a surface condenser. The products 
of condensation and the cooled .«. are withdrawn by a water 
jet which may be supplied with water from the condenser. 
A portion of the condensed liquid may return to the vaporiser. 
Gensecke, W., Germany. Dated October 29th, 1910. 

No. 24,171/11.—Discharge doors for mixing apparatus, &c. 
Discharge doors for mixing apparatus, vertical millstones, 
roasting apparatus, &c., consisting of two hinged flaps, are 
provided with closing apparatus so operating that one flap 
closes before and opens after the other. This action is stated 
to prevent material from jamming between the doors. Eirich, 
G., Germany. 

No. 24,224/11.—Workmen’s time recorders. In card machines, 
the card-guide is moved by means of a stepped graduated 
drum earried by a clock-controlled spring barrel, the graduation 
being provided to allow the drum to be adjusted on the spring 
barrel. Benzing, F. E., Germany. 

No. 24,225/11.—Workmen’s time recorders. Ink-ribbon shift- 
ing devices in workmen’s time recorders. Benzing, F. E 
Germany. 

No. 24,240/11.—Steam superheaters. Cooling superheating 
tubes, fire-tubes, arrangements of superheating tubes in. 
To cool the tubes of a superheater fitted in a locomotive or like 
boiler, an air inlet controlled by a non-return valve is arranged 
upon the saturated steam chamber, so that, when the engine is 
running, with the steam shut off, air is drawn through the 
superheater. Thomsen, P., Germany. 

No. 24,241/11.—Steam superheaters. A superheater in a 
locomotive, especially one of the type in which the superheating 
tubes are placed in the smoke-tubes of the locomotive, is provided 
with a valve so arranged that when the steam is shut off from 
tho cylinders it passes through the superheater to the blower, 
thus preventing overheating of the superheating tubes. 
Doettloff, E., and Thomsen, P., Germany. 


dey 








Export STANDARDISATION RutEes.—‘‘ The recent announce- 
ment in the technical Press to the effect that the Council of the 
British Electrical and Allied Manufacturers’ Association has 
issued a set of British Export Standardisation Rules for electrical 
machinery having, unfortunately, given rise to misapprehension, 
I am desired,” says the secretary of the Association, ‘‘ to state 
that these rules are in no way intended to replace the British 
Standardisation Rules for Electrical Machinery, which are 
issued by the Engineering Standards Committee to cover British- 
made plant for home and export trade, and in the drafting of 
which the Association is closely and cordially co-operating.” 


Tue Export or WoopEN Packrine Cases.—The attention of 
the Board of Trade having been drawn by the Director of Timber 
Supplies to the large quantity of wood which is consumed in 
the manufacture of packing cases intended for the transport of 
goods both in the home and export trade, the Board points out 
that, in view of the necessity of restricting imports, and at the 
same time of supplying essential war requirements, it is absolutely 
necessary to observe the strictest economy in the use of wood. 
Great assistance could be rendered by traders if the use of 
wooden packing cases and crates were abandoned altogether or, 
where this is not possible, if crates were substituted for packing 
eases. The Board has had under consideration the issue of an 
absolute prohibition of the export, except under licence, of 
wooden packing cases containing goods, but it hopes that the 
response of the trading community to the appeal for economy 
in the use of wood will prove so satisfactory that the necessity 
for taking this step may be avoided, 
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IN Tas Mates OF THE TRADING WITH THE 


MY AMENDMENT ACT, 1916. 
[he Public Trustee Invites 
ps of 119, 


SRD EDe St tee the PURCHASE of the whole or an 
OTHERS and COMPANY, 


£5 each, fully paid, in SIEMEN 
Limi ong vee in him as 
Custodian by an Order made 
pursuance o! 


"eadtog of Trade in 
Section 4 of the ing with the Enemy 
Amendment Act, 1916, and dated 9th August, 19. 

he i rag garita ~ Ad the company consists of 120,000 shares 
gf dg full 

e pure! weds hh he must be British born subjects, will be 
rommeate to make a sworn declaration as to nationality and 
freedom from foreign control, on a form to be obtained from 
the ye of the Public Trustee. 

@ pure! will also be mae uired to satisfy the Public 
‘Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

A report mnon the company’s operations and affairs has been 
pre. by the compa: pany in conjunction with the gy pant 's 
auditors (Messrs Price, Waterhouse and Co.) and with Messrs. 
Tu weed, PSs mg and Co, Copies of this report can 
ob ed, as hereinafter mentioned. together with 
pen oy of company’s accounts up to the 3lst pesesaber, } 1915, 
n written application to the Public Trustee, Kingsway, W.C. 

All applicants will be required to satisfy the Public: Trustee 
as to any matter which he may think fit to ~~ epee before 


opies of such Report or accounts will be suppl ied. 
ntending tenderers who desire to inspect I perty of 
the company should apply to the Public for an 


ausboutey to do so x 
Tenders must be de vered, sealed, te”? astee, 
en ns W.C., on or before Thu raday i) ever June, 1917 
(NOT APRIL xp, AS PREVIOUSLY ADVERTISED), at 
pk i) “clock noon, and marked on the envelope “ Tender, Siemens 
ares.” 
The Public Trustee does not bind himself to accept any 
Teeter, and reserves to himself all rights in connection there- 


“Fae of Tender can be obtained from the Public Trustee. 
Dated this 8th day ri bn. STEWART, 


ic Trustee 


pis 
780 Custodian for Bogland and Wales. 


[ron an and Steel Works Engineer. 


the Consett Iron Co., Ltd., a thoroughly 


Active Engineer SeeksSituation. 


ASSISTANT MANAGER, ESTIMATES or BUYER; 








WA 
ualified MECTLAN! CAL KNGINEER for its Iron and Steel | 18 years’ general experience, expert arithmetician. “Honours 
orks. He must be gee ney and have had experience | and teacher's certifs. iron and steel 
in a similar situation. po Ss is one of importance, and | Refs.—Address, P631, ** The Engineer” Office. P631 B 





a suitable man.— 


iberal salary will be paid 
and nd salary expected, 


stating qualifications, age, experience, 








together es copies of t 

G. AINSWORTH, General Manager, Gannett Iron Co., Ld 

Consett, Co. Durham. 510 4 

Required, a Tool Inspector — 
Practical and_ technica! N to take charge of Tool 


Stores ; must take ENTIRE RESPONSIBILITY for the pass- 
ing of all Tool Work. 
‘o @ man who can successfully fill the duties attached to 

the above post a permanent positioa and good wages are offered, 

oor ernment work, London district. 

oa at present on Government work or resident more 

inn 0 miles away will be engaged. 

Address, P623, “ The Engineer ” Office. P623 a 


Rea uired Manager for Steel 
Pad in South of England. Must have good knov 
ledge of chemistry, and be pe ag ny conversant with Sieg 
foundry practice. Liberal aay to first-class man —Wri 
Box 8483, care of A. J. Wilson and Co., Ltil., 154, Clerkenwell: 
road, London, E.C.1.__ London, E.C. 1. 20 


Wanted, C Capable Mechanical 


DRAUGHTSMAN rs Steel Works. No man employed 
upon Government work will be engaged. Good prospects for 
smart man.—Apply, stating age, salary, and experience, to 
nearest Empl ees Exchange, mentioning ** The Engineer ” 
and number 4 487 a 


Wanted, Chief Draughtsman 


for Machine Tool Works em ye te ut 120 hands. 

oo person already employed upon Gove ernment work will be 

ed.—Applicants must aj apply to their nearest Employ- 
xchange, mentioning “The Engineer” and No. P601. 














A 





PATENTS es DESIGNS ACTS, 1907-1914. 
PNEUMATIC TOOLS. 
[eProp 


rietor of British Letters 
#000, of 1912 is prepared to SELL the 

PATENT or 2 ‘LICENSE British Manufacturers to work 

under it. It describes a pneumatic tool used with a two- 

critter tana in which one c eet gives the forward 

roke and one the return an of the too! 

Address : BO AVE -_ TEN NNANT, 
Wil en 112. mig 6 mana 


_ 546 pe bey 


Heise County Asylum, Park- 
DE, MACCLESFIELD 
WANTE a TE EMEORA ARY ENGINEER phen eo 2 and 
Hot Water)” B oad for the Arm experience of 
Mechanical Stokers and small levirieal” D.C. Engines 
Wages £4 per week ; nd emoluments. 


ag 
Apply, stating experience, and 
” SUPERINTEN 


the EDIUA. 
Macclesfield 

erton and Morden Urban 
RICT COUN 


DIST CIL 
TEMPORARY ENGINEER- IN-CHARGE Oi. UMPING 


STAT 
‘rhe above Council invite A ‘PPLICATIONS from persons (in- 
eligible for service in H.M. Forces) for the \emporary everant- 
ment of ENGINEER-IN-CHARGE of a yen Be mping 
Station at West Barnes-lane, Raynes Park. cants net 





ving three references, to 
ET Parkside ae 





have had ical snemnce of electricaily-driven een 
plant, an he ust also be capable of doing wheelwright an 
smnith’s work 


The man appointed will be employed at the Council's Depét 
th carrying out repairs to the Council’s carts and plant during 
tne time he is not engaged at the Pumping Station. He will be 
expected to live in ae ae a to the Pumping Station. 

‘ages, ‘ar Bonus, per week. No 
quarters prov: ided. 

Applications, - ae age and experience, with copies of two 
recent testimonials, to be sent to the undersigned not later 
inan 7th June, 1917, endorsed * Boe cA Engineer-in-Charge. 


aoe and Surveyor. 
Council Offices, 





Kingston-road, 
Merton, Surrey. 555 
Stepney Union.—A pointment 


OF ENGINEER (TEMPO 

The Guardians REQUIRE an ENGINEER (Temporary) for 
their Children’s Homes, Stifford, Essex. Candidates must be 
thoroughly competent to take charge of the boilers, engines, 
electric lighting, rand other machinery, also the heating and 
fire. ; to execute or superintend the 





execution of all he irs thereto, or to the water service. 
Candidates m' roduce evidence that they # are ineligible 


for service in H ‘M. ‘orces. Salary £3 per wee 
Printed forms of application, contalale, ng further details as to 
duties, &c. (and which alone can be receivea), may 


obtained at my offices as below, and these forms duly filled in 
must be returned to me on or before 9th June, 1917. 
y order. 
T. G. STACEY Clerk 
Guardians’ Offices, ; 
Barnes-street, 
Rtennev, F 14 


anted, Able Engineer, with 


rye ience of works management and design, for 
Saree ition, with general Cayenne of two works 
at present on War work ; after the War e 


559 4 





Prazg ghtsman, Junior, Mechan- 


ICAL, WANTED by Midland firm, f: — 4 


Engineer. —Manager, Thoroughly 
experienced in general engineering and instrument 
work for Admiralty and War Office, is OPEN to negotiate 
with manufacturers comet on high-class W.r work for 
POSITION as MANA Would undertake the lay-out 
and organisation of new works in all details. -—hdtrenn, POIs, 


“The Engineer ” Office. 
[iagineer (40), Well up 





in 





modern shop methods, WANTS POSITION as 

GENE AL or WORKS MAMAGER.—Address, P63), * The 
wee eer” P630 B 

ingineer (42) Seeks Post as 


ENGINEER-IN-CHARGE, maintenance and operation 
of boilers and engines (steam and gas), care of electrical plant, 
erection of all kinds of machinery; thoroughly practical, hi age 
references.—Address, P617, * The Engineer” Office. P61 


Eagineer (45), Shortly Tien 


open to take pork f of WORKS or 
FACTORY POWER PLANT. About eight years with one 
of the largest textile works in the West Riding. Present 
place 12 years.—Address, P64, ** The Engineer” Utfice. P634 s 


Manager and Engineer M.I. 
Mech, E., M.1.A.E., DESIRES CHANGE; wide ex- 
perience at home ‘and abroad on guns, shells, aeroplanes, motor 
cars, locomotives and general engineering. ‘ood organiser, 
thorough disciplinarian, used to controlling io numbers.— 
Address, P616 *- The Engineer” Office. P616 B 


Mech. and Elect. Engineer (82), 


years’ exp., discharged ana ineligible, college 
diploma, aston years’ large central station exp., steam and 
Diesel, loco. shops training, now resident eng. in London, 
maintaining all kinds factory plant, testing, and subsequent 
introduction of more economical installation labour-saving 














ball and roller bearings for aircraft and mechanical trans; 
Good salary according to experience. No man alrea an 
Government work can be engaged without consent of peanut 
employers.—Application, in the first instance, should be made 
to your nearest Em nplow ment Exchange, mae Ved F- 


Engineer” and No. 
[aughtsman Wanted, with 


good all-rourid knowledge and also capable of freehand 
drawing. Permanent berth to suitable person. State ee 
ence, age, and salary required. No person already employ: 
npon Government work" will be en; Applicants a0 
ly to their nearest = change, ee 


he Engineer” and number 
[ixperienced Ship and Pipe 


ARRANGEMENT PO WANTED for 
E. Coast State age, 





iw 





controlled Marine Engine Works on N. 
experience, and salary desired. cmleagen to good man. 
No one already employed on Government work will be e 

a should made to the nearest Emplo 
Exchange, mentioning ** The Engineer ” and number 419. 


Head Draughtsman Required ; 


thoroughly capable, energetic man, with Serge of 
efficient Drawing-office system and management, for rn 
neering works engaged on Government contracts for hig 
— Automatic and Capstan Repetition work. Sound know- 
— of Tool and Jig D: essential. State age, experience, 
an salary oe awe t-2 one employed aA Government work 
will be engag By at your nearest Employment Ex- 
change onda = a The Engineer,” also No. A3161. 5414 


Reg uired by Controlled Engi 
ERING Firm, S.E. London, peg en 
Mechanical or Marine. Junior applicants must have 
several Cen experience. No applicants residing outside 
radius 0! a i or rite stating gy © on sag ten 
can —Write, stat - < ex ence, and sa! 
required, "o “The Eo meer” Off - 536 4 “eh 


Wanted, Foreman, Over Fifty 


Machines and aie large and medium. Capable of 
getting maximum output. State age, previous and present 
ibe asthe, and wages. - person on Government work will 
ed.—Apply to nearest Employment a, men- 
tonite “The Engineer” po number 191. 191 a 


W anted, MachineShop Foreman, 


up todate ‘and a good disciplinariau, for a shop (Laniion 
district), with about forty machines, 
doing ent engineering work, chiefly motor, and also to be 
responsible for keeping all machines in other parts of facto. ae 
in repair, chiefly woodworking machin Preference woul 
be given to a man with some electrical knowledge, although 
this is not essential if other qualifications are good. Appli- 
cant to give full particulars of experience, age, and wages 
required No one residing more than 10 miles away or on 
Government work need apply. This isa ae ne a 


heer" Ofte. job to the right manp.—Address, 530, * omne 

A) Foreman Mechanic with Ex- 

PERIENCE in the Maintenance, 2 keep, and _ Repate 
MACHINERY. Musi 


ent 
4194 

















&. ; a of erection.—Address, P61l, 
“rhe Engineer * Office P6ll B 


echanical Engineer (40), Just 

home from the Colonies, DESIRES SITUATION as 

KEMAN over Machine, Fitting or Erection Dept.— CAL- 
VEL, 7, Hazel-grove, Blackpool. P619 » 


Mechanical Engineer (42), Expe- 


RLENCED in marine, internal combustion eugines, 
refrigeration, and construction work, DESIRES POSITiON. 
First-class references.—address, , P6U0, “The ee, — 











teel Foundry and Engineering 
MANAGER, sound commercial experience, DESIR2s5 


rusT ; age 41. —Address, P68, ** The Engineer” Uffice. 
P618 w 


‘|’ Constructional and Bridge 
ENGINEaRS.—WANTED, POSITION as portrinns, es 
SUPERINTENDENT to Suyervise Krections. Recently 
returned from abroad. Continental, Eastern, and Western 
experience. Good refs. ; over m. age.—Addreas, /- Peskas 
Engineer” Office. 


Works Manager or Toate 


(Disengaged); 16 ye_rs’ training and experience, in- 
cluding aircraft ana fuse factory; used to controlling and 
organising all classes of labour. Up-to-date metuods of pro- 
o—— piecework, &c. First class testimonials, ane 

. W., 0, Foxhali-road, Ipswich. P632 B 


=| Works Manager (88), Disen- 


GAGED; thorougu.y practical and fully qualified 
engineer ; wide experience repetition work, munitions, luternal 
conbustion engiues, transport work, marine and general 
engineering ; exceptional organiser, expert methods of pro- 
auction ; maximum output guaranteed.—Write, w. M., ou6, 
birchneid-rvad, Birmingham. P628 w 


Works Manager (40), Technical, 


commercial, and worougnly practical engineer, wide 
experience of works organisation and administration, rapid 
aud economical production of high-class interchangeavie 
compeuliave repetition Work, munitious, motor, aud general 
engineering ; maxunum output from iavour and macunines ; 
has heid position of general manager for past 12 years with 
Up-lo-date progressive firm.—Adaress, P6009, “* The: sugineer ” 
utltice. oo B 


Smith.—Thoroughly 

experienced man; 18 years over forge, siuith,, Grup- 
Stamps aud pressmen, DESIKK> RE-ENGAGBMENS. Used 
to ali Classes of British and foreign railway roiling stock, forg- 
Ings, engineers’ forglugs, and war materiais. Good organiser 
ana of good characver.—Address, P6395, * ‘he oa ang 


Mechanical Engineer, at Liberty 


for Hp tig as 2wVUKEMAN or _ ASSISTANT 
WuoekKS MANAGKH Accustomed to fine, accurate work, 
War Uttice and ‘Admiralty contracts, ~ ine class references. 
—adaress, Pozl, “The ngineer ” Office Pozl b 

















‘Yoreman 








of VIL MILL 
Military Service.—Apply, stating age, lt nn and wane 
are to your nearest Employment Eachange, quoting 
No. No person already on Governmeut work will be 
soghed, ae 





n on_variet; of 
cpestal light engineering work.—Address, Woes The E : 
486 


A 


Wanted, Chief Engineer for 


Aeroplane Factory, London; salary £500 per 
annum. Aaplicante must be baie ar experienced in Draw- 
ing-office management. —Address, 557, ** The Engineer” Office, 
stating previous experience. 557 a 


anted Immediately,a Resident 

ASSISTANT ENGINEER ; must have Mechanical 

and Electrical experience. een gm Mentions a by le letter, i copies 
of recent testimonials, shou sed to the ECRE- 

TARY- SY Sea SENDER, othe aTiidldlesex Hos ital, 
London, W. 1, BP a 


Beye Wanted by Large Engi- 


NEERING Firm in Midlands, to take entire poe! e of 

rchases De ment, Thorough knowledge of wrought iron, 

ssl, and pig iron essential —Address, statin ng f full “a 
and salary required, 524, ‘* The Engineer ” O 624 


Designers Required Immediately 
for an mapersent Adiniralty peebtishengn. Applicants 
must be first-class Engineers and able to carry our design an: 
details rvision.—Applications 
(by letter only) must be accompanied with copies of three 

recent testimo: details of oo FWnite salary and 
salary expected, to Box 1110, c.o. na re 
Genl. Advng. Agents, 33, Fleet-street, E.C. 4. 


n ineer-Surveyor, with First: 
Boner of oaks Certificate. WANTED by a 


or. : a P naval ie, must be over cuihery age 
: minehigiie le for oy. dress, givin 
ce, &e.,” Phe Bogincer” Of Ofee Pee a 4 


Mechanical “En inn of Good 


Education ary tht capable of Designing and 
Constructing first Ex Acronauti utical In: mermenta— ful 























(Food Shop Foreman; 30-40 Men. 


Must be experienced Machinist for General Engineering 
aid Millwright’s work. Manchester district. Good timekeeper. 
Permanency, State age, salary and_ experience. No person 
already employed upon Goverumeut Work will be engaged.— 
Applicants must apply to their nearest Employment Exchange, 
mentioning ** The Kngineer,” and number 556. 556 a 


Machine Shop Night Foreman 


WANTED for Shells. Progressive post for smart man. 

No one on Government work n apply.—Apply nearest 
Employ ment Exchange, quoting ** The Engineer” and J * 519. 
A 


Leann Foreman.—Required 


experienced and practical MAN who is pm of In- 
ting Machines and who can guarantee first-class repairs ; 
t ie same must be systematic = a diciplinarian. 
Permunent situation for the right man, and good wages. 
Government work, London district’ 
No person at, present on Government ey or resident more 
than 10 miles away will be engaged.—Address, P622, ‘“ The 
Engineer ” Office. P622 « 


Progress Charge Hand.—Re- 


RED MAN with experience in Progressing kepeti- 
tion work through Machine Shops. ‘Toa man who + rustle 











and who is systematic good wages and a permanent ition 
are ofte! State experience. Government work, ndon 
district. No person at present on Government work or resi- 


ent Sapte Seen ees way will be engaged.—Ad - 
“The Engineer” Office. : 


Estimating Clerk Wanted oe 


large works in the Midlands, producing wrought and 
cast iron work ; permanent situation. Practical works know- 








ledge and previous experience in costing essential. No person 
already on db ntapir pn work will be engaged. am pm ad 





Ap lications, cone ry vaaltficaions and salary ired. 
tote addressed 564. age, qualia ” Office, 5644 


culars and salary required, our ni mploy- 
pas yo ge, quoting the Enginoer ™ "and No. Noa . 
A 








(|'racings and Drawings Made in 


spare Wue by neat, a Draughtsman. eon oy 
P630 


rood, ** ne Kngineer” Om 


Patternmaking. —Good ‘Accur- 


ATE WURK, smail work a speciality.—J. b. ‘1 KMPLE- 








mAN, 155, Portsdown- road, London, W. 9. Po20 BL 
A Large . Firm ot Kngineers in 
the Muiuian 
HAVE an “OPENING for a YOUTH of Good 
ueation as PREMIUM PUPIL, 


the course to include both Works and Drawing-otfice. 
oa 2002, **'he Kngineer” Umve 2002 x 


7 

[»specting Engineers, Estab- 
LiacHED over 20 Min ny auidianas, with qualitied statf 

can UNDEKTAKE Ths TINGand SUPERVISIUN, Electrica 
Piant, Structural Work, Bridgework, Rolling Stock, Muchinery 
&c,—address, 1288, ** 1he Kngmeer’ Uftice. Pas 


Penningtons, Engineering Tutors 

for A.mu.C.K., A.M.Lmim., and A.M.1.E.E., Aero- 
nautical Seer and Design; Aero a 
Uxford-road, Manches' 2018 


London Representation.—Adver- 


TISKRS have uad -15 years’ experience in Railway 
swung Stock Supplies ana Piant for volomal and Foreign 
Kailways, Acqusluted with the leading consulting engineers’ 
requirements. AGNC.iKS- for Specialities of particular 
inverest to railways and the export trade generally WAN xe 











Wa anted for Immediate Delivery, 
SECOND-HAND NARROW-GAUGE LOCOMOTIVE, 
se for a gauge of 2ft. 6in.—Address, 434, ** The —— 


Wanted, Good Seeond- hand 


PUNCHING and SHEARING MACHINE, capable 
of tackling gin. plate. Large size would do.—Reply, giving all 
particulars, to . cv. J. W. Vickers and Co., Ltd., 5, 
Nicholas-lane, E.C. 548 ¥ 


Wanted, Immediately, Hydrau- 


LIC PRESS for Pressing Scrap Metal gy 
“The 
551 








Form 7 rag full particulars and price to 551, 
neer” Office 


7 
W anted, One Totally Enclosed 
HIGH-SPEED SET. Engine suitable for 120]b. 
pressure. Fitted with condenser and direct coupled to70 H P. 
Generator, 500 volts D.C.—Reply, PENSFORD and BROMLEY 
COLLIERIES, Bristol. 565 ¥ 


Wanted, Time Register, Any 


make; must be in good working order. State make 
and a price. —Box T.R., Smith’s Agency, Ltd., 100, = 
street, E.C 


Wanted, Town Gas Engine and 


200-volt GENERATOR, 100 to 200 K.W., with main 
switchgear complete.—State full particulars, ee kODS, 
Limited, Engineer’s Dept., Brompton-road, S.W. P627 ¥ 


Wanted, Urgent, Steam Gaines 


CRANES, to lift four tons at about 45ft. radius ; 
gauge about 9ft. Gadaress, full particulars and price, = 561, 


“The — rhe Engines Ofte 
Pumps and Well- 


For Hire, 


BORING TOOLS for Contractor's Deep Wells, &c., Zin 
to 24in. diam.—R. RICHARDS and CO., Upper Ground 
street, London, 8.E. Telephone No. 978 Ho; op. S822 6 


For Sale :— 


AUTOCLAVE, 40ft. x 6ft. 6in., for 100 lbs. pressure. } 
One ditto ditto 
Robey Single Cyl. HOR. ENGINE, l5in. x 26in. 


HOR. COMP. ENGINE, by Davey Paxman, 9in. and 12in. 
cyls. x 12in. stroke. 

Two Sets Worth, VERT. TANDEM COMP. 
PUMPS, 2000 galls. per hour. 


Two SUPERHEATERS, for 200 lbs, pressure, about 10ft. 
long x 4ft. dia. 


Engi- 
a 




















130 Ibs. pressure. 


FEED 


GEO. COHEN, SONS AND CoO., 
600, Commercial-road, 
London, E. 14. 


For Sale.— 


FOUR STEEL CHIMNEY ee pean 19ft. 6in. 
18in. dia, jin. — = flan iam Nea 
Also ONE LIN EL guar TING. 18ft. of 54in. 
dia., 134ft. of tii fia. Site of 34in. dia., 8 pair Reducing 
Couplings, and 12 Plummer Blocks for same. 
THOS. OXLEY, LTD., 
SHILOH WORKS, SHEFFIELD. 
Telegrams: “Ironical,” Sheffield. *Phone, 4630 (6 aes 
London Office : 133-136, High Holborn, London, W.C. 539 


For Sale :— 


GALLOWAY TYPE BOILERS, 28ft. by 7ft. and 18ft. 


2012 « 





long, 





by 6ft.; will reinsure for 80 1b. pressure 

“CORNISH BOILER, 10ft. by 4ft.; will reinsure for 80 Ib. 
pressure. 

54 an P. CROSSLEY GAS ENGINE, with Suction Gas 
Plan’ 


30. B. H.P. NATIONAL GAS ENGINE, with Suction Plant. 
DIAGONAL STEAM WINCH, 54in. diameter cylinder, 

10in. stroke, link, reversing motion, double purchase. 

STE ENGINE by Tangye, lljin. cylinder by 22in. 
stroke, fitted with Condenser and Proell Governor. 

PEARNS DONKEY PUMP, 5sin. diameter cylinder, 6in. 
stroke, and 3in. plunger. 

WORTHINGTON DU. LEX STEAM PUMPS, 6in. by 4in. 
by 6in , 3in. by 2in. by 3in , 3in. by 1sin. by 3in. 





CENTRIFUGAL PUMBs, 15in., 10in., $in. and 3in., belt 

‘iven. 

is STANLEY ENGINEERING CO., Bath. 432 6 
or Sale :— 


One HORIZONTAL CONDENSING ENGINE, 
cylinder llin. dia. x 22in. stroke, fly-wheel 6ft., 120 revs., with 
extra fly-wheel in two halves, by Marshalls. 

20,0008. lin. STEAM PIPING, 18ft. to 22ft. lengths ; 


ton 
Gee “PLANING MACHINE, l6ft. x 3ft. x 3ft.; quick 
return traverse ; rack driven ; makers, Dickinson, Leeds. 


THOS. OXLEY, LTD., SHEFFIELD. 
Telegrams : * lronical, Sheffield.” ‘Phone : 4630 (6 lines). 
5 


Sale :— 


or 
F Quantity good SECOND-HAND l8in. gauge 


PORTABLE RAILWAY 


complete with Two TURNTABLES and Three Sets POINTS 
and P CROSSINGS to suit. 15 Set 2sin. Gauge Points and 
Crossings, new C.I. Turntables, 24in. gauge. Sleepers, Crossing 
Timbers, and Pit Timber. 


B. M. RENTON and CO. 
Market-place-buildings, High-street, Sheffield. Spl 3006 


PARTNERS 

DIRECTORS 

BUSINESSES 

FACTORIES 
for these apply to 


WHEATLEY KIRK, PRICE AND 00., 


46, Watling-street, LONDON, E.c. 
Al juare, Manchester, 
2%, Collingwood-street, Newcastle-on-Tyne. Sp 3006 


equal 











either immediately or later on.—Address in 95, 
“The Kngiueer ” ¢ Ottice. 9% D 


L,ocomotives.—Wanted to Pur- 
CHASE, Two Second-hand TANK LOCOMOTIVES, 
avout the foliowing particulars: léin. cylinaers, z4in. stroke, 
6ft. wheel base, 4ft. dsin. gauge, steam pressure 160, copper or 
sveel firebox and tubes.—Reply, giving full information and 
price, to 8.8. Dept., Lever bros., Lid., Port Sunight, 464 











SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paeus II, Ill, LXXX. 


Numerical i*“ex to Advertisements, 
us LXXIX. 
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Fer Sale:-— 


Ooe MOTOR GENERATOR, 4-pole, shunt wound, 

400 volt, 850 revs., coupled to Generator, 4-pole, 220 volts, 

100 amps , starting switch, and rheostat ; makers, the Lan- 
cashire Dynamo Co., Ltd. ual to new. 

One SWITCHBOARD, with four polished slate panels, oft. 


For Sale or Hire, Electric 


MOTORS, ; PORTABLE M 
EN -IN ou 8 a hay tee at 
PUMPS, INE TOO: 


terms, Tmometiate delivery.—J. T. ine rams and some 3 . 
Queen 3938. 2025 


Victo ia-Street, London, he. 





x 4ft. 10in., with 27 power and lighting switches, t 4 
each 150amps One 300 amps 
One SULZER PUMP, Sin. stage, llin. suction, llin. dis- 
charge, 1500 gallons per minute on 800ft. ‘vertical I lift, 1480 
revs., coup! to H.P. induction <7 ay volts, 
50 periods, liquid starter, and gearin are 
aser and (Saheors HOR ZONTAL. “THREE- 
THROW GUTTER-MOUTH PUMPS, gun-metal rams 6jin. 
diameter, 12in. stroke, 180 r.p.m. ; capacity 1000 gallons per 
minute inst 800ft. vertical litt ; driven by induction 
motors, 275 B.H.P., 500 volts, 50 periods. Immediate delivery 


can be given. 
THOS. OXLEY, LTD., 


SHILOH WORKS, SHEFFIELD. 
Telegrams : “ lronical, Sheffield.” "Phone : 4630 (6 nee). 
eG 


Fer Sale :-— 


ROLLING MILL for Flat Bars, with two rolls, 33in. 
long, two housings with top screws, heavy bed-plate, cast iron 
tables, spur and pinion wheels, pulley drive, — 


spare pinions. 
THOS. OXLEY. LTD., 


SHILOH WORKS, SHEFFIELD. 
*Phone 4630 (6 lines). Telegrams: “ Ironical,” Sheffield. 


Fer Sale :— 

STIRLING BOILER, with Superheater ; new condition ; 
= ‘ecimnea stoker, Hopkinson’s gun-metal fittings, 200 Ib. w.p.; 
chea 








LANG. ASHIRE BOILER, high-class, 22ft. x 7ft. 6in., 
1 
Ditto “alto, 20ft. x 6ft., 110 1b. w.p. 

Ditto ditto, 24ft. x 7ft., 70 1b. w.p. 

eo AY BOILER, high-class, 2éft. x 6ft. 6in., 


80 Ib 

One VERtican BOILER new, 10ft. x 4ft., 80 Ib. w.p. 

Two Ditto, 10ft. x 4ft., rags = Pos 12 months old. 

One Ditto, 7ft. x 3ft., 

One BOILER TANK,  iebead, 38ft. x 6ft. 6in. dia. ; good 
condition. 

One Ditto ditto, 24ft. x 8ft. dia. ; good condition. 

Two Ditto ditto, 28ft. x Sft. a , S008 a, 

One Fiat-end Ditto, 22ft. x 6ft 3 good condit 

— ENGINES from 5 H. p te 100 H.P.; ae 


“ion DYNAMO, by Newtons, No. 504, Zone patent, 
200 volts, 28 amps., 1150 revs. ; new condition. 

Large quantity of WROUGHT STEEL MAINS, 6in. and 
12in. bore, and 1 to suit, flanged, imeluding a nearly 
new expansion be nd. 

25 Tons CAST IRON FLANGED PIPES, Sin. to Yin. bore. 
jigpateh the above are in first-class condition and ready for 
dispatec 


Testy, “SCREEN BROTHERS, Ltd.. Dudley-road, Oldbury, 





ee action Ouibury eileen. all a G 
For Sale :— 
TWO V Goed BABCOCK and WILCOX 


BOILERS, insured for 200 Ibs. working pressure, heating 
pumee 1827 sq. ft. per boiler, with patent steam super- 


WATSON - MIRRLEES CONDENSER, with 
se) a pm 8 eieosh pumps, 30,000 steam per hour, 


g surface. 
PARSON'S STEAM TURBINE and ALTERNA- 
3500 K.W., 1200 r.p.m., 200 Ib. to sq. in., alternator 
foe ——— ng tye, and exciter complete ; 6000 volt maxi- 
mum | 
350 K.W. *ALTERN VATOR, ti hree-phese, 50 cycles, 
550 volts, by B.T.H. Co., driven by 
HP. eyl., 0in. L.P. <% 
dia: &c. &c. Very fine set. 


TWO. ‘Ww ‘ESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, 3-phase, 40-cyc! 
volts; Generators 200 K.W., D.C., pt ay * wound. 
Each set on separate sole-plate. 

MOTOR-DRIVEN AIk COMPRESSORS, by 
meat Y capacity 320 cub. ft. per minute, with inter- 
cooler, &. 

PAIR CAPSTAN ENGINES, Cyls. 9in. by 
12in., worm geared 80 to 1, with two drums, each to 
hold 800 yards ijin. rope, to lift 17 tons. 

WORM-GEARED CAPSTAN, 5fin. dia. oy. 
by 8in. stroke, link-reversing motion, worm ge: 
to 1, drum 2ft. by lft. 6in. wide. 7 

THREE HEADGEAR PULLEYS, 12ft. dia., 
monkey guide, 6ft. 6in. centres for ljin. rope; C. L 

bricking segments for 16ft. to 18ft. pit ; in good order. 

MORTAR mis, under driven, 6ft. dia. pan, 


engine 7in. x L 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& A’ MILBURN HOUSE, NEWCASTLE ON-TYNE. 
Tel: 4 Wakeheld ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 « 





~ 
Fer! Sale,— 
10 B H P. horizontal “‘ TANGYE” OIL ENGINES. 
Two HY DROLEUM LOCOMOTIVES, 2ft. gauge. 
30- Cwt. Priestman DREDGING CRANE. 
Evans “CORNISH” PUMP, 14 by 16 by 24. 
= everal other large PUMPS by Worthington, Tangyes and 
vans. 
4Ton and 2-Ton HAND DERRICK CRANES. 
TELESC ‘OPIC i at jade E on castors, leaders 3éft. 
ELL and CO., 
3, Vi neninietom We commenter London, 8.W. 1. 


or Sale, Blowers, 7in. and din. 
All with ring oiling bearings, "tast and loese pulleys ; for 
immediate DISPOSAL.—H. J. H. KING and CO. Os Led 
Engingers. Nailsworth, Glos. 


Fes Sale, Cornish Boiler, 26h 


dia., by Lord; cross tubes, Hopkinson’s fittin, 
110 1b. 5 oe “WILLIAMS and SONS, 231, Rotherhithe 
New-road, London. 8. E. 16 568 c 


Fer Sale, Eight Horse Power 


GOMPOUND ROAD LOCO. on gs by — Fowler, 
Boiler will reinsure by National Boiler a 
Go. for 140 1b. pressure. 20 H.P. PORTABLE ENGINE, by 
Ruston, Proctor and Co., Ltd., Lincoln. iler pressure 85 Ib. 
—Apply, CHAS. H. THOMPSON, Boiler Repairer, Middleton 
Junction, Manchester. 4796 


Fer Sale, Immediate Delivery, 
One LANCASHIRE BOILER, 30ft. x 8ft. 6in., and 
Two LANCASHIRE BOILERS, 30ft. x 8ft., all for 100 Ib. w.p., 
with Fittings; excellent condition. Also their Superheaters, 
Economiser, Piping, &c., ready for Steaming.—Address, 
P622, ‘ ‘The Engineer ” Offi P 6226 





560 6 











of Leeas. 





or Sale. —Lathes (N ‘at 6in. 
to 12in. centres ; English make, bellow ‘yindle high 
speed, quick delivery. Second :—Several NG and 


-han 

sc SREWCUTTING ‘LATHES 5 PLAIN LATHES, several 
heavy BORING BARS, with heads; two high-class hoary 
WALL RADIALS, 6ft. and 7ft.radius : 14in. stroke uo 

HP. CROSSLEY GAS ENGINE, DYNA aaa 
SWITCHBOARD, by Mavor and Coulson. Send "' list.— 
DOWNING, Tool Merchant, 12, Longbridge-road, ae 
ham. cr) 


ie Sale, Marine Boiler (Second- 


HAND); first-class condition; insured 175 be wa 
‘ornwall.—Address, 543, “* The Engineer” Office. 543 « 


For Sale, Metal Saw Bench, for 


cutting bars, ingots, &c., or for sampling fetal 
Special heavy design, extra long aring, with oil ring 
lubrication, suitable for coupling direct = electric motor or 
for belt drive. Capacity and t up to 15 os P. and 1500 
revs. Will take saw up to léin. ter. Fo diate 
delivery. 
Apply to H. L. LEACH, 3, Victoria-street, Westminster, 
S.W.1 P638 Gc 


or Sale, One Second-hand 


MARINE BOILER, about 10ft, Sin. long by 11ft. din. 
cheat dta, with steam deme, ge with all #0 1b. prot 
id fittings and _fire-hars ; believed to be good for 80 Ib. pi 

sure.— Apply, R. WHITE and SONS, Widnes. 475 « 


Por Sale, One 9/16in. National 


Acme (Second-hand) Four-spindle AUTOMATIC, with 
regular equipment. Nearly new: Can be inspected. Offered 
subject te permission ta sell being-given by the = aay A of 
Munitions.— Address, 413, “ The Engineer” ce. G 




















Fe, Sale, Premier Gas Engin, 
diacre, Nottingham. Also 
CRUSHER wa NOHO CUTTER. driven by above.— 
77, High-street, Hampstead. POS? a 
Tangy 


or Sale. — Pumps 
~ DUPLEX, 12in. steam, 84in. owl ams le 
ba le, 14in, steam, 10in. water cylinders; 3 an d 7-ton HAND 
RICK CRANES.— GEORGE DIMMACK and CO, 

nh ye Glasgow. 540 @ 


‘or Sale, Ruston- Proctor 
10 H.P. PORTABLE EN INE, 2 under-driven t: 7ft. 
2 BUILD HOI atts 








MORTAR MILES: 


Boiler, Engme and Cage hin. doub'e-ended PUN 
and SHEARING MACHIN. 3 CORE RIND EE, 1 
di by 150ft. Galvanised steel wire GUY 


be viewed ‘by a aioe an EDWARD wooD = co, 
Limited, Ocean Ironworks, Manchester, 538 @ 


Fer Sale, Second-hand Pumps. 


Tin. Dee Ram, aw Pearn. Be ditto, ditto. 





ditto, ditto. of 6in. Double G M. 3S yenaee : Ls) iy os 
frames, 6in. oa Son ” ies oe. l2in. Nees, 
Large tock of others.—Price, &c. WILLIAMS and SONS, 25 
Rotherhithe New-road, on, 





Sale, Theodolites, 


DRAWING adhe tee amcokp gas. 
N’S, 338, H 
its Gray's Inn-road). 


Fer, 
Sale, Levels, 


or 
F oS SY ING” INSTRUMENTS, es AND. 
SON'S, 338, High Holborn, W.C. 
ge, Gray's Inn-road). 


Fer Sale, Three Bridges; 38ft., 


3Sft. 8in., and S2ft. long over vider = ‘in. 
and Ift. Sfin. ‘deep tis iv, yoty suitabl L~ 
locos. or road traffic.—A , 837 “The Engineer ” Office. 


Fe: § Sale, Time Recorder (Dey) 


for 150 hands, as new, guaranteed, latest model. What 
offers ?—Box 250, Smith’s Agency, Ltd., 100, Fleet-street 3e 


Fe: Sale, Two Electric Cap- 


‘or valued or works =, Complete! sects 
— of J. P. Hall and Co.'s make, 20 B.H.P., 560 
ai mye: mae Overall size of tep table aft. 

and starters.—Inquire, 
and SONS, Ld, Netherton Ironworks, re 





537 @ 








operatin; 
revs. ¥ 


x 4 
N. HINGLE 


For Sale, 3ft. 6in., 4ft. 6in., a 


5tt. (RADIAL ARM DRILLING MACHINES, or 
re. ge ~~ Whitworth. Double Headed Co! 

: Es... ie and SONS, 8, 

6 





Saw. Portion! ane oe 
Rotherhithe New- rod, 


or Sale, 5 Open Tanks, x‘ Plate. 

equal to.net, each 9ft. 7in. by 8ft. 10in. ‘oy art. llin. deep. 

WINCH for Wall Crane by Scott, two Sin. oscillating cylinders, 
driving direct on to witiding dram. 


GLO 
MILL by Wright, five Granite Rolls. #in. by os 
without Overhead osble Horizontal Mash Tubs. 


at work by 7 Seon 
Gardne: PID” o SIFTER and MI) Ee, see F. 
BURRELL and €O., Limited; Millwall. 





558 F 





Fe. Sale.—32-Ton Hand Travel- 


HP ty pe CRUE 8 ord pe, oe —_ chain. 


preg Dies and METCALFE, Ltd., ey. 253 G 


For Sale, 40 N.H.P. Robey 


COMPOU ND’ UNDERTYPE ENGINE and pus 
<d firebox for burning wood 
aving worked short time only. 





130 lb. working pressure, enla 
refuse. In splendid condition, 
Immedia e delivery. : 

JOSEPH PUGSLEY AND SONS. LTD., 


Cattybrook Ironworks, Lawrence Hill, Bristol. 575 6 


For Sale, 50/60 Tons of N ew 
—, BARS, British Make, 4ft. to 12ft. long x 
= ay —— Os. per ton on rail Kidderminster.—KIN 3, 


ak 
tiso 120 tons of new STEEL BARS, British Make, 5ft. 
x Igin. and 2in. x §in. Price £15 10s. per ton f.o.r. 
MothereaL —KINGS, Gars Liverpool. 5456 


Fer, § Sale, 300 K.W. Generator, 


P d wound, 500 volts DC, 











320 ae--g o— ” machine, with rope pulley. First- 
class condition. For immediate deliv very.—HARRY H. 
GARDAM and CO., Limited, Staines. 43 6 





GENERATING SETS 
FOR SALE. 


Two each 500, 400, 225, 100 and 75 k.w., all by 
Belliss and Morcom 440/500 volt, D.C. 

One 500 k.w., 440 volt, 50 period, 3-phase. 

One 400 k.w., 350 volt, 50 period, 3-phase. 

One 400 kw. i 


ee FeaNe Steam-driven JET CONDENSING 
LANT, by Mirrlees-Watson ; capacity 19,000 1b. steam 


Apply 
FRANK GILMAN, 
Lightwoods Hill, 


BIRMINGHAM. 
ydraulic Riveter, 100 Tons 
capacity, 8ft. gap, in work 


order. Also PUMPS 
suitable for above.—Apply y, DAVIES. and siessosigiste + ose 
Romiley. 


563 « 











[s!e of Man Railway Company. 


FOR 

ONE LOCOMOTIVE Sipe TANK ENGINE. 
Built by Messrs. se Stewart and Co., m good working 
order; 3ft. gauge. iler pressure 120 . ae square inch. 
Fitted Hen brass boiler tubes and copper fi 

er particulars appty to the LOCOMOTIVE 
st PERINTEN JENT, Douglas; or THOS. STOWELL, 
Manager. 488 6 





FOR SALE. 


air of 20in. Cyls. Hori. Winding 
ENGINES, Corliss va) by Robey and Co. 

Cross i Hori. a= <= nd. ENGINE, LA Ruston, 
Proctor and With 20in. cyls., 42in. strok 

Tand, Comp. Hori. Costinn os. ENGINE, by ne and 
Thom, Min. and 25in. eyls., 3ft. 6in. stroke. 

50 K.W. GENERATING SET, two erank Ae Sepmaapmad 
engirties, direct coupled to generator, 500 volte, 800 


STEAM GENERATING SET, by sirriegs Watson and | 


Maryan Co., direct coupled to cmpousd wound dynamo, 230 
volts, 240 amps, 520 revs. 

Comp. Smith Vale DUPLEX PUMP, 8in. and 12in. steam 

3 n, water cyls., 10in. stroke. 

Hori. Worthington y oa PUMP, l8in. x 84in.-x 10in., 
with 6in. suction, Sin. delive: * 

Motor Driven BORING "MACHINE, without motor, by 
Bement ne Tool Co., Sin. bar. 

in. s Double Geared rane gneren —— by Dean, 
Smith = race, "san ratios of back geal 


ATALOGUE of Stock waniivtant, 2-3000 Lots, frée 


on application. Inspection invited. 
W. WARD, LfD., ALBION WORKS, 
Pel. “Porward, Sheffield.” Spt-410t SHEFFIBED. 





KERR STUART 


HAVE IN STOCK, 
AT THEIR CALIFORNIA WORKS, STOKE-ON TRENT 


NEW LOCOS. 


(1) boy Fagg 1 
Tw in , metre gauge, 4-6-0-8 type. 
(2) NEARLY COMP LETED, for which all materialsare in stock 


Four 84in. Xx llin., 2ft. uuge or upwards, 0-6-0 type, 4 weeks. 
Two l0in. x 16in.. 4ft Shin. gauge, 0-4-0 type, 4 weeks. 
(3) NEARLY COMPLETED, awaiting a few plates only :— 
Three a. x _ 3ft. in. gauge, superheated “ De- 
“2 months 
One is sya. x 19fin., 3ft. 6in. gauge, superheated, -10-08 
type, 5 months. 


NEW VERTICAL OIL ENGINES. 


(4) One New No: 6 “M.V.” Gardner VERTICAL OIL ENGINE, 
single cylinder type, No. 17,069, fitted with high-tension 
magneto. special crank shaft, and two 2%in. v-wheels, 
12 to 15 H.P.. by Messrs. Norris, Henty and Gardner. 

One att 30 HP. 2cylinder “Scandia” MARINE IL 


One 45 HP. ditto ditto ditto; makers, Ekman and Co. 


HYDRAULIC RIVETERS. 


Worked for 3 months only. 


(5) Two pase Bigs is HYDRAULIC RIVETERS, 10iv R.5) 
3fin. e@, with actuating valves, return balance bl 
and -seihit. for 1500 Ib. pressure, by Fielding and Plate 


SECOND-HAND DYNAMOS. 
(6) One Dynamo, D.C., 120 amps., 100 volts, 1000 revs., by 
vies and Co. 
One Dynamo, D.C., 45 amps., 100 volts, 1260 revs., by 
Parker and Co. 


All communications to London Office: 5, Broad-street-piace, 
E.C. 2. ry 508 





ew Creosoted Sleepers. — 
Prompt separ 100-5000 lots of selected CREOSOTED 
SLEEPERS, in sizes 9ft. x 10in. X Sin., 9ft. x 9in. x 44im., 
and 8ft. x 8in. x 4in. State quantity required.—Address, 
1704, “ The Engineer ” Office. 1704 @ 





Hire ire Hight “Looo. 


sures 80!b, to 1501. ; 
STEAM WL éin. eT ay in. ¢ l0in. stroke : 
16 Du PUMPS. FEED WATER Hearer ; AIR 
sa R Three han 
APTS: GEARI 
PU ENGINES; PUMPS; BO 
HOLE F UMPS ; W.I. and STEEL TUBES; WELL-BORING 
A. C. POTTER AND CQ., 
eers 
Sp 3049 Lant-street, Borough, 8,E. 


Books Rare and Out of Print. 


* Proc. Inst. Civil +” 166 vols., cloth, rare set, £17 17s. 
“ Proe. Mech 





se or 


TYPE BOILERS. peated 




















a 


& STEEL Bars. Plates & Sheets. 


STRINCER BROTHERS, 


WEST BROMWICH. 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, wean SHEFFIELD. 
Manufacturers of 
Gvery Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on application. 


THE CLASCOW RAILWAY 
ENCINEERING COMPANY, ‘*> 


GOYAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WaGON' & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 

STEEL AXLE-BOXES. Qas2 











ESTABLISHED 1861 


HARRISON oX. CAM M, Ld. 


Chief Werks rob -arendl 


WHEELS & & “AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon [ron Castings, RAILWAY WAGONS 
“in ayo Steel or Timber). 





THE GLASGOW ROLLING STOCK & PLANT WORE 


HURST, NELSON & CO., LTD.. 


Butlaers of RAILWAY ey Pa 
ELECTRIC CARS and 


Office : 
don Offices : 1h, Leadonball Steet F 
See illustrated ustrated Advt this week, page 39 





P, & W. MACLELLAN, LTD. 


Masatatren of RAL WORKS, GLASGOW 


WAY yrgcors BS, 

STB SLEEPERS Misi B and 

other Po Gi War and 
CONTRACTORS for RAILWAY PLANT and STORES of 


Chief Offiees—129, Trongate, Glasgow. 
Roagistered Offices—1084, Cannon-strest, London, B.O, 














MACHINERY 
FOR SALE. 


Gas Engines. 


500 H.P. Horizontal Sa ENGINE; fine engine with or 
without Alternat 

28 H P. 7a NGA ENGINE, with Suction Plant 
Nae new. 


Pare Grey GAS ENG INE, vertiesl, £20, 


Steam Engines. 

18in. ines Horizontal, by Hick-Hargreavés ; Corlis. 

Horlsontal COMPOUND eres H rd-Tyl lin 
dors 16in, and 28in, x S2in. f ge oe Een) eps 

orizontal, single eylinder pts Ay M.R, Go. £12 
orizontal, single ‘¢ inde, ie x sin. fe Robey, With 
feed heater. £1: 

Vertical COMPOUND HIGH-SPEED ENGINE, by Robey 
cylindérs 1lfip, ati n. mie totally enclosed 
modern high-ciass engine. 

Winding and Hauling Engines. 


Pe l$in, tc Ez oe with Corliss valves ; fin 
Pair "iain. Horizontal LINK REVERSING ENGINES, by 
arshall, with steel girder bed. £185. 
Steam Winches and Windlass. 
Four Horizontal WINCHES, cylinders 7in., with warping 
ends. £40 to each. 
Three Horizontal WINCHES, cylinders 6in. £35 to £59 exch 
linders sin. 


One Horizontal WINCH 265. 
Harfield’s Patent WIND: , 9in. cylinders. £100. 


Semi-Portable & Portable Steam 
Engines. 


N.H.P. Robey Semi- 
Uasecees? Rtgs 1 
Two 12 Hi. Undertspe ‘Semi-portables, by Robey, 12016. 
wes "id. 4 Overtype Semi- rge by iy Rowey, with link 
ect ee Ib. w 

16 i e ENGINE, by hy hag cylinders, 
_— e1e0. 
14H. P. "Borla be ENGINE, by Ruston-Proctor. £180. 
4 ont ble ENGINE, by Marshall. 

H.P. Portable ENGINE, by Ruston- Proctor, 100 Ib. wp. 


£120 
8H.P. Portable ENGINE, by Barrows, 80 Ib. w.p. £100 


ble ENGINE, Compound 
in. and 23in. by 24in. stroke, 


Stonebreakers, Screens, Eleva- 


tors, Conveyors, &e. 
Two l6in. x 10in. Broadbent den, on wheels. ai, £85 each 


We can s' jevators if required 
STEEL TRA NVEYOR, by Babcock and fleox, 110ft 
centres, 16in. trays. 


Fans, Blowers, Compressors, &c. 


ine Pairs Horizontal Twin-cylinder AIR CIRCU- 
wreeaTING ENGINES or AIR PU PS, by Klein, belt 
18jin. 4 by 16in. stroke, fly- 





driven 
whesis ; forced ag £175 per set. 
Baker PRESSURE BLOWER, iin. outlet, 246. 


eg en Woot i Yin. outlet. 265. 
WER, iain. outlet. £75. 


Buflaloo VENTILATING FAN. 


Woodworking Machines. 
One Single DEAL Haein by oma 245. 
One Acme BAND SAW. pulleys, £35. 
One Four-cutter P. aNing & and “MOULDING MACHINE, 
i 
One a PLANING and MOULDING MACHINE, 


b orssa! 
One "PENONING MACHINE, by Sagar. 
One MORTISING and BORING MACHINE, by Robinson. 


£35. 
ouaet Two-spindle BORING MACHINE, by Robinson. 


ps SURFACE PLANERS, Ch, 24in. wide. £25 each. 
pew Sg pt te SAW BEN to oy 5Sft. saw. £120. 


in 245. 
One Roller-feed SAW BENCH. an Parnas, _ saws. £50. 
One Dise SAW BENCH, by Hetherington. 


Electric Plant. 


250 K.W. GENERATOR, by G.E.C., 500 volts, 120 r.p.m 


oe ent 
Two 50-75 K.W. Coupled GENERATORS, “A Armstrong- 
Whit £360. 


yand wound, 230 volta, D.C. 
50 K.W. GEN RATING SET, 220 volts, .C. 
Westinghouse E. . 125 volts. £135 


ECTRIC SET, 30 
Gay CEMENT oT MAKING PLAN? inctuding Rotary 
Kiln, Cooler, Dryer, Grinding Mill, Stonebreaker, 
Shafting, &. 
Aerial Ropeway. 
AERIAL ROPEWAY, b poser * ards long, endless 
steel dable, £e., lathice ste 2600. 


Steam Navvies. 
12-Ton Wilson Steam Crane Type NAVVY ; good condition. 
10-Ton Wilson Steam Crane Type NAVVY ; good condition 
10-Ton Whittaker Steam Crane Type NAVVY ; good con- 
10 H. LP. Huston. Proctor STEAM NAVVY, late type; fine 
Electric Cranes. 
§Ton ELECTRIC LOCO. CRANE, Grafton, steel jib, 525 
stom ELBOTEIC LOCO. CRANE, Smith, steel jib, 460 


2Pon ELECTRIC LOCO CRANE, ag £325. 
40-Ton OVERHEAD ELECTRIC CRA span, 250 


volts, D.C. £650. 
20/30-Ton OVERHEAD CRANE, rope driven, 30ft. span. 
Two GOLIATH CRANES, to lift 20-20 tons. £250 each. 


Steam Cranes. 
3-Ton opiate kee by Drummond, steel jib, all motions, 
A oy — 


E, by Taylor and Hubbard, steel 
ib, all ao Ting at 8sin. gauge. £210. 


Locomotive. 


12in.. Four-coupled LOCU., 
Steam ne attach’ 
thoroughly overhauled. 


JOHN FREDERICK WAKE, 
DARLINGTON. 


by Hawthorn-Leslie, fitted with 
t — toms, 140 tb. W.p., 


5744 





The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ Weldiess, Birmingham.” 


Si heaters, Sanne 
Dene, Jenene Boilers, Super! 4 
4147 





Pennett and Sayer, Engineers, 


of MACHINERY 
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The James Forrest Lecture. 


THE first James Forrest lecture to be given after 
the death of the founder of the series was delivered 
on the second of the month by Sir Jobn Wolfe 
Barry, who took for his subject the history of a 
movement of which he himself was the originator, 7.e., 
the Standardisation. of Engineering Materials. It 
was a record of success which he had to recount, 
and a record which reflected great credit on all 
who have been concerned in the movement. But 
it was not the lecture only which rendered the 
occasion memorable. The Institution has lately 
been launching out in novel directions. It has 
listened to addresses on subjects not immediately 
connected with engineering, delivered by men not 


‘themselves members of the body. The James For- 


rest lecture brought with it another departure from 
precedent. It has been hitherto customary at the conclu- 
sion of the meeting for the senior past-president to pro- 
pose in set phrase, and in most solemn manner, that a 
vote of thanks be passed to the reader of the lecture, 
and that he be requested to permit it to be printed 
in the “ Proceedings ”’ of the Institution. The motion 
has been equally solemnly seconded by some other 
distinguished functionary of the Society. It has 
all been starched and formal; typical, in fact, 
of the conventional and stereotyped manner in which 
the business of the “‘ Civils” has hitherto been carried 
out. There was nothing of this kind on the occasion 
in question. It is true that a vote of thanks was 
proposed and seconded, but neither the proposer 
nor the seconder was a member of—let alone one 
holding high office in—the Institution. The proposer 
was Mr. Hodge, the Minister of Labour, and the 
seconder was the Earl of Crewe. Anything less formal 
than the speech of the former could hardly be imagined, 
yet it was an excellent speech, full of sound common 
sense. Nor could the utterances of the seconder 
be by any means designated as “set phrases.” 
We could not help thinking, as we listened, that had 
James Forrest himself been there he would have 
welcomed the change as being a move in the right 
direction. 


The Engineers’ Strike. 


THE unrest among engineers engaged in 
munition works, the causes of which have been the 
subject of editorial comment in THE ENGINEER, 
culminated in a strike which assumed serious dimen- 
sions, and the effects of which are certain to be 
revealed at a later date in a shortage of supplies 
going forward to the active forces. The policy of 
secrecy adopted by the Ministry of Munitions, which 
practically precluded any comment by the Press, 
such as might have enlightened the workers and the 
public, is now generally recognised to have been a 
mistake. It is certain that the suppression of news 
as to the extent and character of the strike led to the 
circulation of many wild statements concerning the 
real intentions underlying the Government proposals 
of the withdrawal of the Trade Card and the extension 
of the principle of dilution to private work. The 
most insidious of the many rumours in circulation 
suggested that it was intended to take skilled men out 
of the shops for Army service. The result was that 
many men joined the strikers without having any 
precise knowledge of the grievances which had caused 
them to take a step so serious and unpatriotic. Of 
the great centres of the shipbuilding and engineering 
trades, the Clyde district alone, where the men were 
perhaps warned by a previous experience, remained 
loyal to its trust. The delay in reaching a tem- 
porary settlement and inducing the men to return to 
work arose largely from the circumstance that the 
strikers were disowned by the Trade Unions—and 
that the Ministry of Munitions refused to negotiate 
with the Shop Stewards’ Committees, which had 
induced the men to revolt against the authority both 
of the unions and the Government. The deadlock 
had to be removed and the Prime Minister felt 
himself called upon to intervene. This he did with 
a result which appears as a success or a failure 
according to the light in which it is viewed. 


Causes of Industrial Unrest. 


Ir was only when the co-operation of the 
Press in publishing a full official statement was 
secured, and the official etiquette which had blocked 
the way to negotiations had been removed, that any 
hopeful kind of negotiation became possible. The 
arrest of the strike leaders, which took place con- 
currently with the conference to discuss terms, was 
the mere flourishing of a pistol, from which it was 
clear the charge would be withdrawn before the 





trigger was pulled. A strong measure of this kind 
should have been taken earlier or not at all, and the 
only result was to delay the return of a section of the 
men to work until their leaders had been formally 
released. The decision to set up an organisation 
which will maintain close touch with the men in the 
shops, will investigate conditions of labour, and 
redress real grievances without the delays which have 
irritated workers in the past, is a sensible measure. 
If the means to maintain close touch with the rank 
and file of industry, which has been lost by the Trade 
Unions and was never possessed by the Government, 
had been in existence three months ago, it is possible 
there would have been no strike. There is, however, 
one clear gain from the stoppage of work ; proof has 
been given that it is not industrial unrest of the 
familiar type which has to be allayed, but that the 
recent strike was deliberately engineered by the 
Syndicalist party, as a test, partly of the strength of 
its own following, and of the possible attitude of the 
Government and the nation, in face of a challenge to 
industrial revolution. Now that the reality of the 
danger has been revealed, there is good ground for 
hope that the great loyal body of workers will join 
with the authorities in stamping out a movement 
which is the prelude to industrial collapse. 


The Capital and Labour Alliance. 


THE formation during the past month of 
the National Alliance of Employers and Employed 
represents a serious attempt to bridge the gulf 
between capital and labour, and to facilitate the free 
interchange of opinion which can do so much towards 
the settlement of the many questions to which the 
answer cannot now be long delayed. The inaugural 
meeting was representative in a wide sense, not 
merely of engineering, but of other industries. In 
defining the aims of the Alliance, the Hon. Frederick 
Huth Jackson said that the prevailing spirit of unrest 
affected employers and business men as well as 
labour. It was believed that an Alliance such as 
was contemplated, in which it was desired to secure 
the co-operation of all classes associated with the 
industrial life of the nation, could assist and perhaps 
guide the Government in the difficult and involved 
situation which had arisen out of conditions created 
by the war. The disposition thus evinced for industry 
to work out its salvation free as far as possible from 
Government interference was emphasised by the 
passing of a resolution urging the Government to 
abstain from legislation affecting the conditions of 
manufacture and employment until the joint advice 
of employers and employed had been obtained. 
The spirit underlying the formation of the Alliance 
is, judging from the official statement which has 
been issued, an admirable one. It is admitted that 
there is need for employers to recognise that workmen 
must be better paid than in the past, and this con- 
dition can clearly be realised if the false doctrine of 
limitation of output is repudiated by the workers, 
and there is no artificial interference with the true 
productivity of industry. The main aims of the 
Alliance, which has its headquarters at 64, Victoria- 
street, London, S.W., are defined as being to secure 
the active co-operation of employers and employed 
in the discussion and treatment of questions affecting 
labour and employment, with the special object of 
ensuring that these shall be dealt with before they 
have reached the stage of acute controversy, and 
generally to promote the welfare of the industrial 
workers and the efficiency of British industry. 
These are worthy aims, and their achievement would 
be a great national gain. 


Aeronautical Events. 


THE aeronautical record of May is hardly, 
if anything, less crowded with incident than was 
that of the preceding month. On the Ist the British 
steamer Gena, of 2784 tons, was sunk off Aldeburgh, 
on the Suffolk coast, by a torpedo discharged from 
a German seaplane. All hands were saved. Another 
seaplane which took part in the attack was brought 
down by gunfire from the Gena before she sank. 
This is the first recorded case of the successful use 
of torpedoes by aircraft. It has, however, since 
been officially announced that this method of attack 
was first practised successfully by Royal Naval 
Air Service pilots in August, 1915, who sank with 
this means several ships in the Dardanelles. On 
the 5th a noteworthy fight in the air took place on 
the Western Front between six British and fifteen 
to twenty German machines, attacking in different 
parties. Although the British formation was broken 
up, and all the machines were much shot about, the 
six managed to return safely, after having destroyed 
three of the enemy machines and driven down two 
others out of control. In the early hours»of the 7th 
a hostile aeroplane dropped four bombs during a 





moonlight raid over the outskirts of North-East 
London. One man was killed and two people were 
injured. A laconic announcement from the Admiralty 
on the 14th intimated that on the morning of that 
day British naval forces had destroyed Zeppelin L 22 
in the North Sea. According to an unofficial report, 
it would appear that the airship was on her way over 
to raid the East Coast, but on this point we have 
strong doubts. In the early hours of the 24th four 
or five hostile airships approached the East Anglian 
coast, but caused little or no damage. All the 
airships made good their escape. The enemy claims 
to have attacked Sheerness, Harwich, and Norwich. 
Between 5.15 and 6.30 p.m. on the 25th a squadron 
of 160r 17 enemy aeroplanes attacked the South-East 
of England. Bombs were dropped at several places, 
but the principal damage was done at Folkestone. 
Here the civil population suffered heavy loss. Alto- 
gether over 76 people were killed and 174 injured. 
On their way home the raiders were engaged by 
Naval Air Service pilots, with the result that three 
of them, including two large twin-engined machines, 
were shot down. The intensity of the aerial fighting 
on the Western Front may be judged from the fact 
that, according to Sir Douglas Haig’s reports covering 
the month up to the 28th, the Germans lost through 
the action of the British alone 126 aeroplanes and 
14 observation balloons. In addition 111 enemy 
machines were driven down damaged. During the 
same period 85 British machines were reported to 
be missing. The full tale of the month’s losses will 
therefore probably show that while the enemy has 
suffered almost as severely as he did in April, the 
British losses have been reduced by some 33 per cent. 


Naval Incidents. 


THE past month has witnessed a considerable 
volume of naval activity, mostly of an incidental 
nature. Early in the month it was announced 
that we had lost two troopships by submarine attack 
during April. These were the Arcadian, sunk on 
April 15th in the Eastern Mediterranean, and the 
Ballarat, sunk on April 25th at some point not stated. 
In the first case 279 lives were lost; in the second 
all on board were saved. The Arcadian was a 
Royal Mail steamer of 9000 tons. The Ballarat, 
11,000 tons, was owned by the P. and O. Company. 
On May 2nd a British destroyer of an older type 
was mined, and sank in the Channel with the loss of 
62 lives. On the 5th a minesweeper was torpedoed 
and sunk, with the loss of 22 lives. .At daybreak 
on the 10th a British scouting force from Harwich, 
under Commodore Tyrwhitt, consisting of light 
cruisers and destroyers, sighted eleven enemy 
destroyers between the Dutch and English coasts. 
Our forces immediately prepared to engage, but on 
fire being opened the enemy made off at full speed, 
under cover of a dense smoke screen. The chase 
lasted for an hour and twenty minutes, until the 
course took our vessels within range of the guns 
of Zeebrugge. Hits were observed from our fire on 
the German destroyers. On our side we had one 
man slightly wounded. On the morning of the 
12th a very heavy attack from the sea and the air 
was made by British naval forces on Zeebrugge. 
Successful results are stated to have been achieved. 
The Royal Naval Air Service, during the attack, 
fought over fifteen aerial engagements, in the course 
of which four enemy machines were destroyed and 
five others driven down out of control. Two British 
machines failed to return. Of these, one landed in 
Holland, and was interned. On the 17th it was 
officially announced that a flotilla of United States 
destroyers had recently arrived in our waters, to 
co-operate with the British naval forces in the prosecu- 
tion of the war. Another loss of a transport, also 
in April, was announced on May 19th. The vessel 
concerned was the Anchor liner Cameronia, a boat 
of 11,000 tons. She was torpedoed by a submarine 
in the Eastern Mediterranean on April 15th, with 
the loss of 140 lives. On May 15th a force of Austrian 
light cruisers and destroyers raided the Allied drifter 
line in the Adriatic, and sank 14 British drifters, 
taking prisoners 72 of the crews. The enemy was 
immediately ehased off by H.M.SS. Dartmouth and 
Bristol, assisted by French and Italian destroyers. 
The chase was continued to a point near Cattaro, when 
enemy battleships coming out led to the retirement 
of the Allies’ forces. On the return journey H.M.S. 
Dartmouth was struck by a torpedo from a sub- 
marine, but succeeded in reaching port, with the 
loss of eight killed and seven wounded. ‘Two of the 
enemy cruisers would appear to have been badly 
damaged. On the 24th the Admiralty announced 
yet another loss of a transport. This was the Anchor 
liner Transylvania, of 14,000 tons, which was tor- 
pedoed in the Mediterranean on May 4th, with the 
loss of 412 lives. On the 29th the Admiralty 
announced that the hospital ship Dover Castle—a 
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Union-Castle boat—was torpedoed in the Mediter- 
ranean on the 26th. Although the vessel was 
torpedoed twice within an hour and a-half, all the 
patients, staff, and crew on board were saved, with 
the exception of six of the latter. On the same date 
it was also intimated that the armed mercantile 
cruiser Hilary—a Booth Steamship Company's vessel 

had been torpedoed and sunk in the North Sea, 
with the loss of four lives, and that a British torpedo- 
boat destroyer had been in collision, and had sunk 
without loss of life or other casualties. 


The Civil Aerial Transport Committee. 


In the House of Commons on April 26th, 
during the Air Board debate, the Parliamentary 
Secretary to the Board, Major Baird, it will be 
recalled, indicated that the Government deemed it 
expedient that steps should now be taken towards 
the study of civil aerial transport after the war. 
On May 23rd, the composition of the Committee 
to which the duty of investigating the matter will 
be entrusted was announced by Major Baird. The 
Committee will be under the chairmanship of Lord 
Northeliffe, with Major Baird as deputy-chairman. 
The membership is in every way thoroughly repre- 
sentative of all the interests concerned in the question. 
The Treasury, the Foreign-office, the Navy, the Army, 
the Board of Trade, the Board of Customs, the Post- 
office, the Colonial-office, the India-office, the 
Meteorological-office, and, of course, the Air Board 
itself, will be represented. The Dominion of New 
Zealand, the Union of South Africa, and, it is hoped, 
the Dominions of Canada and Australia, will also 
have representatives on the Committee. On the 
scientific and manufacturing sides the Committee 
is particularly strong. In this connection we may note 
among its members the names of Mr. A. E. Berri- 
man, Mr. G. B. Coekburn, and Mr. G. Holt-Thomas, 
of the Aircraft Manufacturing Company, Limited ; 
Mr. Claude Johnson, of the Rolls-Royee Company ; Mr. 
F. W. Lanchester, Lieutenant-Colonel O’Gorman. 
Mr. J. 8. Siddeley, Mr. T. Sopwith, Mr. H. G. Wells, 
and Mr. H. White Smith, Chairman of the Society 
of British Aircraft Constructors. The Committee 
is to report with regard to (1) the steps which should 
be taken with a view to the development and regula- 
tion, after the war, of aviation for civil and commercial 
purposes, from a domestic, an Imperial, and an 
international standpoint, and (2) the extent to which 
it will be possible to utilise for the above purpose 
the trained personnel and the aircraft which the 
conclusion of peace may leave over and above the 
requirements of the Naval and Military Air Services 
of the United Kingdom and Overseas Dominions. 
A similar Committee, it may be added, has been set 
up by the French Ministry of Commerce. 


Refractory Materials. 


ADDITIONAL evidence has been furnished 
during the month that questions connected with the 
supply of refractory materials are receiving serious 
consideration, and the programme of work which is 
about to be undertaken encourages the hope that 
not only will it be possible to provide the raw 
materials of the refractory materials industry from 
home or Empire sources of supply, but that the 
research work which is about to be undertaken will 
lead to an important technical advance in manufac- 
turing methods and in the quality of the product. 
At the meeting of the Iron and Steel Institute Mr. 
Cosmo Johns presented a paper in which he set 
forth the special requirements of the iron and steel 
trades for refractories, and at the meeting of the 
Ceramic Society at Stourbridge the subject was 
again discussed. It is clear that the pioneer work 
done by the Faraday Society is bearing fruit, and 
that the attempt now in progress to make British 
industry self-supporting with regard to supplies of 
refractories will find all classes interested—manu- 
facturers, users, and research workers—in close co- 
operation. The Geological Survey has undertaken 
the task of compiling data as to home deposits of 
raw materials, including their petrological and 
mineralogical characteristics, and their chemical 
and physical properties, and it is hoped that the same 
valuable work with regard to Empire supplies will 
be undertaken by the Imperial Institute. A practical 
suggestion which arose out of the discussion at Stour- 
bridge is that the co-ordination of research work 
shall be secured by placing it under the control of 
the Central School of Science and Technology at 
Stoke-on-Trent, where a good deal of work has 
already been carried out, and establishing other 
research centres for special branches of investigation 
at Sheffield, Glasgow, South Wales, Birmingham, and 
in London, where attention is being given to the 
subject at the Imperial College of Science and the 
National Physical Laboratory. 





THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. XIV*. 


In addition to the preliminary separation of mechani- 
calimpurities carried out as mentioned in our preced- 
ing article, the refining of oil comprises the removal of 
free fatty acids and of bleaching to get rid of the 
colouring matter. Broadly, it may be said that the 
removal of the free fatty acids is necessary if the 
oil is to be used for edible purposes, and that bleaching 
is desirable if it is to be used for the manufacture 
of paints or varnishes. 
REMOVAL OF FREE FATTY ACIDS. 

By removing the free fatty acids from the crude 
oil, the oil is deprived of the elements which give it 
its characteristic odour and taste, and which render 
it liable to decomposition. At the same time its 
colour will probably be improved, for the free fatty 
acids are a cause of discoloration in addition to 
the colouring matter absorbed by the oil, during its 
extraction, from the husks of the seeds. 

The standard method of removing the fatty 
acids is to treat the crude oil with caustic soda 
solution, carefully regulated in strength and amount, 


an 


bottom, while the oil rises as a clear liquid to the top. 
The clear oil is then drawn off for further treatment. 
The residue at the foot of the kettle, containing as it 
does a certain amount of neutral oil besides the soda, 
&c.,is removed separately, and is sold to the soap 
maker as “‘ soap stock.’ To facilitate the settling out 
of the soap, &c., from the oil, salt is sometimes thrown 
into the kettle, for soda soap is insoluble in salt water. 
The clear oil has next to be washed with water to 
remove all traces from it of the soda. Thereafter it 
is treated in a vacuum still to drive off any volatile 
fatty acids which may linger in it, as well as the last 
traces of moisture left in it by the washing process. 
A vacuum still is used in order that the volatile acids 
and the moisture may be driven off at a temperature 
below that which will deleteriously affect the oil. 


BLEACHING, 

The oil may or may not now have to be bleached. 
If it is to be used for edible purposes, it is desirable 
that it should be bleached by means of fuller’s-earth, 
or such-like absorbent material. For other purposes, - 
chemicals liberating chlorine or oxygen may be used. 

Treatment with fuller’s-earth, animal charcoal, &c., 
not only helps to bleach the oil; it also assists in 
deodorising it. The process consists in thoroughly 
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Fig. 66—COTTON SEED OIL REFINERY—MANLOVE, ALLIOTT 


and at a carefully regulated temperature. The 
soda solution combines with the free acids to form 
a soap, but is not sufficient in amount to go farther 
and Seponify any material amount of the neutral 
cil. It is here to be noted that more caustic soda 
has to be added to the oil than is theoretically 
necessary to neutralise the percentage of free acid 
revealed by analysis in the crude oil. The surplus 
soda does not, however, attack the neutral oil unless 
of course it is permitted to be present in an altogether 
excessive amount. 
and of the result lies in the fact that the action 
between a given amount of caustic soda and @ given 
amount of oil will cease at a point, short of completion, 
at which a state of equilibrium is established between 
the amount of soap formed and the amount of oil 
and of caustic soda still left uncombined. The 
point in question is influenced by the temperature at 
which the reaction is conducted. 

On the neutralisation of the free fatty acids being 
completed, there is thus left in the refining kettle a 
mixture consisting of soap, acid-free oil and caustic 
soda in solution. This mixture is allowed to stand 
for some hours to permit the soap, soda solution and 
any mucilage or albuminous matter to sink to the 

* No. XIII. appeared May 25th 





The reason both for the procedure | 


stirring the dry absorbent powder into the oil when 

gently heated and, after agitation for a short time, 

| in passing the liquid through a filter press such as we 
| have described above. The earth or charcoal with 
| the absorbed colouring matter is retained on the 
filter cloths, while the clear oil is drawn off. The 

filter press is usually arranged to permit steam to be 

| blown through it after filtering is completed. In this 
way the cakes are washed free from oil, so that on the 

press being opened the earth falls out as a powder. 

It may surprise some ‘to learn that oils can be 

| bleached in the above purely mechanical manner. 
| The explanation of the matter lies in the fact that 
the colouring substance in the original seed is, in 

| general, in the form of a powder, and passes as such 
into the oil. It can therefore be absorbed and held 

| back by the earth or charcoal. It will be noticed 
| that this method bleaches the oil by the direct removal 
| of the colouring matter. A similar end is achieved 
| by the sulphuric acid method, which is applied 
| occasionally for bleaching certain oils. The acid 
| dehydrates or chars the colouring matter and other 
| impurities, and causes them to coagulate, so that they 
| may readily be removed by filtration or sedimentation. 
| This treatment incidentally secures the removal of 
any moisture in the oil, by reason of the strong 
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attraction for water possessed by sulphuric acid. As, | washed with water to remove the caustic soda/| the production of the best edible oils two or three 


however, some acid may remain behind in the 
bleached oil, the method is not usually adopted if 


solution remaining in it. The water is distributed 
uniformly over the surface of the oil, which, as before, 
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Fig. 67—VACUUM PAN AND.. CONDENSER 


the oil is to be used for edible or lubricating purposes. 
Bleaching by means of chlorine or oxygen does not 

secure the removal of the colouring matter. The 
colouration is destroyed by the oxidation of the | 
colouring matter, but this, when oxidised, is allowed | 
to remain behind in the oil. The chemicals used are, | 
in general, such as to render the process unsuitable 
for application to the treatment of an edible oil. In | 
most cases the oxygen or chlorine is generated by 
chemical reaction within the oil itself. Thus bleaching 
by means of oxygen may be effected by adding to the 
oil manganese dioxide and sulphuric acid. Similarly, 
chlorine may be generated by adding bleaching | 
powder and hydrochloric acid. In one case man- 
ganese sulphate, and in the other calcium chloride, is 
left behind in the oil, and has subsequently to be 
removed by washing. Further, in both cases the 
reaction of the chemicals results in the formation of | 
water. - 

Many other methods of bleaching oils by“means of 
chemicals, or otherwise, are practised or have been 
proposed. It is not necessary for us here to discuss | 
these, for they belong more to the chemical than to 
the engineering side of our subject. We need only 
remark that one of the oldest? and one of:the very | 
best methods is by exposing the oil to the action of | 
sunlight and air. This process results in the natural | 
oxidation of the colouring matter, and is extensively 
adopted in the case of linseed, poppy and walnut oils, 
as used by artists. It is, of course, a very slow 
method. Recently, the bleaching of oils by means 
of ultra-violet rays has attracted some attention. 





COTTON OIL REFINING. 


The arrangement of a typical refinery for treating 
cotton-seed oil is reproduced in Fig. 66. The oil in 
this case is first heated by steam in a mixing tank A 
until it reaches a temperature of about 140 deg.’ Fah. 
Thereafter the oil is violently agitated by means of 
compressed air, the temperature, meanwhile, being 
kept as near 140 deg. Fah. as possible. During the 
agitation caustic soda solution from the tanks C, D, 
is run into the mixing tank. As this solution, being 
heavier than the oil, tends to sink to the foot, care is 
necessary if it is to be brought properly into intimate 
contact with the oil. This is secured by distributing 
the solution evenly over the surface of the oil, and by 
the vigorous agitation to which the contents of the 
mixing tank are subjected. When it has been 
ascertained by testing samples that sufficient caustic 
soda has been added to neutralise the acid reaction 
of the oil, the charge is allowed to stand and settle in 
the mixing tank. The settling is usually sufficiently 
complete at the end of about twelve hours to permit 
the clear super-natant oil to be drawn off and passes 
into the washing tank H. In so doing, great care has 
to be exercised that none of the residue is passed off 
with the clear oil. This residue is ultimately drained 
into the mucilage tank G. 

In the washing tank the oil is gently heated and 





is violently agitated by means of compressed air jets. 
On allowing the charge to settle, the oil rises to the 
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washings may be required. 

If the oil is for edible purposes—say for the manu- 
facture of margarine or lard substitute—it will either 
be passed without being bleached into the vacuum 
pan N or will be bleached by the fuller’s-earth 
method already referred to. Oils for other than 
edible purposes are passed from the washing tank 
into the bleaching tank B. Here they are agitated 
in the usual way and are subjected to the joint 
action of hydrochloric acid delivered from the cast 
iron tank E, and of bleaching powder solution 
drawn from the slate tank F. When bleaching is 
completed, the charge is returned to the tank H, 
wherein the bleaching chemicals and the salts formed 
by them are washed out of it. The procedure may 
be slightly varied by passing the oil direct from 
the tank A into the bleaching tank. This avoids 
the first washing, but results in a certain amount of 
acid being wasted in the neutralisation of the caustic 
soda solution remaining in the oil. This neutralisation 
it may, however, be noted, results in the production 
of sodium chloride, the presence of which in the oil 
is by no means harmful, but frequently of assistance. 

The oil drawn from the washing tank is now 
passed into the vacuum pan N—shown separately in 
Fig. 67. Here it is mechanically agitated and heated 
under @ vacuum, so as to drive off the moisture and 
any free volatile fatty acids which may yet remain in 
it. The expelled products are caught in the con- 
denser P. If the oil is an edible oil, and if it is 
required in a bleached condition, some refiners combine 
the fuller’s-earth treatment with the treatment of the 
oil in the vacuum pan. On leaving the pan, the oil 
is, in sucha case, passed through a filter press, where- 


| after it is ready for the market. 


thre 


COCOANUT OIL REFINING.” 


A small refinery for cecoanut, palm kernel and 
similar oils, is illustrated in Fig. 68. The procedure 
in this case is, in principle, similar to that followed 
in the cotton oil refinery described above, except that 
no provision is made for bleaching the oils chemically 
since they are here intended solely for edible purposes. 

The oil, as received, is first passed through a filter 
press A to remove mucilage, &c., and is thence run into 
a storage tank B. From this it is passed by gravity 
into the refining tank C situated on the floor below, 
where it is heated, agitated, and treated with caustic 
soda solution from the tanks D in the usual way. 
After settling, the mucilage and other residue is 
drawn off into the pitch-pine tank E situated on the 
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Fig. 68—COCOA NUT OIL REFINERY—MANLOVE, ALLIOTT 


top. The water containing the soda in solution | 
sinks to the foot of the tank and is drawn off. For! 


ground floor, while the clear oil is d into the 
tank F on the first floor. In this tank F the oil is 
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washed with hot water from the tank G and is, in 
addition, heated by means of a steam coil. The 
tank F, in fact, not only serves for washing the oil, 
but also acts as a preliminary still for driving off a 
certain amount of the volatile free fatty acids which 
yet may linger in the charge. By means of a rotary 
pump H, the charge in the tank F can be sent back 
to the refining tank O, so as to be returned to the 
tank F for further washing and heating. The oil, 
previously treated with fuller’s-earth or not, as is 
thought desirable, is passed from the preliminary 
still F through a second filter press J, and thence into 
a finishing still or vacuum pan K of the design 
illustrated already in Fig. 67. 


DEMARGARINATION. 


Certain oils, notably cotton-seed and olive, as we 
have already remarked, throw down a deposit of 
‘““stearine”’ when the temperature falls below a 
certain point. Chemically, an oil is formed by the 
union of a fatty acid with glycerine accompanied by 
the withdrawal of a certain number of atoms which, 
taken together, constitute water. The body formed 
by such a union is known as a glyceride. A glyceride 
is thus an oil, but no actual oil, so far as we know, is 
formed of one and only one glyceride. Stearine is 
a glyceride, being formed by the union of stearic 
acid with glycerine. Palmitine—palmitic acid and 
glycerine—is another. And there are many more, 
such as oleine, linoline, linolenine, and so on. These 
glycerides solidify at different temperatures. Thus, 
of those mentioned, stearine and palmitine may be 
said to have relatively high solidifying points, and 
oleine, linoline and linolenine, relatively low solidifying 
points. Taking the particular case of cotton-seed 
oil, we find that this oil consists principally of a 





while the other is under pressure. Special provision 
is made to ensure that the pressure shall be applied 
very slowly. The refrigerated cakes are pressed 
between steel plates. These are sufficiently large to 
accommodate four cakes each. 

All the machines and plant illustrated in this 
and the preceding article represent the practice of 
Manlove, Alliott and Co., Limited, Nottingham. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. XIV.* 
FOOD. 


WHILE, as we have indicated above, the measures 
taken to assure the quality of food for cattle are, to 
a large extent, ineffective, those taken in respect of 
our own food are certainly more satisfactory, although 
the Sale of Food and Drugs Acts might, with advan- 
tage, be more thoroughly administered in some parts 
of the country. The term “food” includes every 
article used for food or drink by man, other than 
drugs or water, and any article which ordinarily 
enters into, or is used in, the composition or prepara- 
tion of human food, and also flavouring matters and 
condiments ; the term ‘“ drug” includes medicines 
for internal or external use. Public analysts are 
appointed to examine samples—chiefly milk and 
dairy products—taken under the Act, and proceedings 
frequently follow both in the interests of health and of 
the prevention of fraud. Some may protest that the 
work of the public analyst is not in the interests of 
industry, but it must be admitted that the honest 
vendor is directly protected by the prosecution of the 
fraudulent, and it should be noted also that many 














Fig. 69—-STEARINE PRESSES FOR DEMARGARINATING OIL 


mixture of palmitine, oleine and linoline. When the 
temperature falls, the palmitine solidifies out, while 
the oleine and linoline are still liquid. The “‘ stearine” 
deposited by cotton-seed oil is, therefore, not stearine, 
but palmitine. From other oils—for example, from 


olive oil—it may consist of a mixture of true stearine, | 
palmitine, and other glycerides solidifying at a | 
| by immediate hermetic sealing in cans, is the result 


relatively high temperature. 

The extraction of the “ stearine”’ is an important 
operation, particularly in the case of cotton-seed oil. 
This oil, after being “‘ de-margarinated ” is known as 
“winter oil,” because it will not throw down a de- 
posit or become cloudy at temperatures normally 
occurring in winter. A usual method of carrying out 
the de-margarination is to cool the oil artificially 
until the “stearine”’ portions solidify, and then to 
pass the whole through a filter press. A slightly 
different method consists of completing the freezing 
of the whole oil in flat pans, wrapping the frozen 
cakes in bagging and pressing them in a hydraulic 
press. Under the pressure, the portions of the oil 
having the lowest freezing point, liquefy, and are 
forced out and drain away. A set of stearine presses, 
suitable for this method of working, is illustrated in 
Fig. 69. The presses differ considerably from those 
of the Anglo-American type used for crushing seeds. 
Each is provided with a ram 12in. in diameter and 
suitable for a working pressure of two tons. . A square 
table is formed at the head of the ram, and on to this 
a four-wheeled carriage can be run on rails from either 
side of the press. The carriage is provided with 
catches, which can be hinged down to engage the 
columns of the press, and with two vertical guide bars, 
which, when the ram rises, enter holes in the press 
head and so hold the carriage steady. The expressed 
oil is eaught in the box-like carriages. There are two 
carriages for each press, so that one may be filled 





prepared foods, such as biscuits, cocoa, margarine, 
preserved meat, fish, fruits and vegetables, jams and 
confectionery, and beverages are produced under 
scientific supervision. 

The methods of preservation of perishable food 
products are due to the application of science. The 
sterilisation by boiling of meat and of fish, followed 


of a knowledge of the nature of bacterial life, as also 
is the practice of preserving by the application of 
cold, the meat or fish being either actually frozen, or 
maintained at a temperature near the freezing point 
without actual congelation. We will refer again to 
the subject of cold storage later. 

The law governing the sale of milk in this 
country enacts that the content of fat (cream) 
shall be not less than 3 per cent. The various 
preservatives available for use are either prohi- 
bited, or are restricted as to the quantity that 
may be added. This is a necessary precaution, as 
most of the preservatives, such as formalin and boric 
acid, are not desirable from the point of view of 
health, especially in the case of milk, which is so 
important to infants and invalids. The sterilisation 
of milk by pasteurisation, which consists in prolonged 
heating at a moderate temperature, is a useful means 
of safeguarding the public health, the taste, and 
therefore the palatability, of the milk being very little 
affected by the treatment. 

Science provides the means of distinguishing 
between genuine butter and the various substitutes 
now in common use, such distinction being necessary 
for the detection of fraud. 

Careful investigation by botanical workers, com- 
bined with the proper application of manures, has 
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greatly increased the yield of cereals, and the cultiva- 
tion of many other foodstuffs, such as roots, fruits, 
tea and coffee, comes more and more under scientific 
control, with beneficial results. We propose now to 
consider, as an example, an important foodstuff, in 
the production of which chemical, botanical and 
mechanical sciences have played no mean part. 


SUGAR, 


Sugar is contained in the sap of many trees, such as 
the date, palm, and the maple, and in nearly all fruits. 
The main sources, however, are the sugar-cane and the 
beet. The extraction of sugar from cane is said to 
have been practised in Bengal and in China about 
800 B.c., and existing records indicate that the Egyp- 
tians, Arabs, and Persians were acquainted with cane 
sugar over 1100 years ago. The cane is now culti- 
vated in the West and East Indies, in the Southern 
States, and in South America. 

In the old method of manipulation the cane, which 
contains up to 18 per cent. of its weight in sugar, was 
crushed between rollers, the expressed juice treated 
with milk of lime to neutralise acidity, filtered and 
evaporated to obtain the crystals. The solid was 
separated by drainage in perforated casks, and the 
mother liquor—which contains various substances 
which prevent complete crystallisation—appeared on 
the market as treacle or molasses, or was fermented to 
make rum. With modern mechanical and chemical 
developments the industry has been brought to a 
state of great efficiency. The introduction of evapo- 
rating pans and similar plant has effected marked 
economy in fuel; the crystals are separated by 
centrifuges, resulting in great saving of time, and a 
leaf has been taken from the book of the beet sugar 
manufacturers by the employment of a diffusion 
process to replace the crushing. The cane is shredded 
and soaked in water, the sugar diffusing through the 
cell walls of the cane into the water, and the yield 
being enormously increased. 

The process of refining crude sugar generally 
consists in dissolving it in hot water—blood being 
added to very crude sugars to carry down impurities 
in coagulating—filtering, decolouring by the action 
of animal charcoal, and evaporating to crystallisation. 
The products are separated into various grades 
according to purity. As an instance of the value 
of scientific control in sugar-refining processes, we 
may mention that one concern has for many years 
past effected a saving of between £75,000 and £100,000 
@ year as a return for an expenditure of £20,000 a 
year on its laboratories and_ staffs of chemists. 
Sugar was discovered in beetroot by Marggraf, a 
German chemist, in 1747, but it was not until 1801 
that a factory was established for its extraction, 
the first being erected in Silesia by Achard. In 
the light of present-day events it is interesting to 
observe that the German industry received consider- 
able impetus in its early years through the .land 
blockade of Prussia, enforced by Buonaparte, which 
made the home production of sugar a necessity. 
Buonaparte also gave encouragement to the estab- 
lishment of the industry in France, and it is now 
carried on in Russia, Holland, and other European 
countries. The juice of the common beet contains 
only a low percentage of sugar, but by careful 
scientific cultivation the yield has been steadily 
increased, so that some varieties give over 15 Ib. 
of sugar per 100 Ib. of beet, instead of about 6 lb. or 
less. ‘The yield of beetroot from the land has been 
increased by about 15 per cent., and the coal con- 
sumption in the process of extraction has been 
reduced by about 80 per cent. The exhausted sub- 
stance is utilised for making feeding stuffs for cattle. 
In the early method of extraction the roots were 
cleaned and shredded, the shreds placed in woollen 
bags, and the juice squeezed out by hydraulic 
pressure. This practice still prevails in some places, 
but has been replaced in others by the cleaner and 
more efficient diffusion process. The roots are 
cut into thin strips which are exposed to the action 
of water; the sugar diffuses out into the water, 
leaving colloidal substances in the cells, the walls 
of which are impervious to colloids. The treatment 
of the juice is similar to that employed in the case 
of cane sugar, the yield of crystallised sugar being 
about 70 per cent. of the sugar in the root, the other 
30 per cent. remaining in solution as molasses or 
treacle, to be sold as such or used to make rum. 

Increased yields of sugar in the crystallised state, 
from both cane and beet, are largely attributable 
to the Osmose process, based on Graham’s work 
on dialysis, and the Elution processes elaborated by 
Steffen and by Scheibler. In the first process the 
sugar is allowed to diffuse through a parchment 
membrane into pure water, the substances which 
prevent crystallisation being unable to pass through 
the membrane. The solution obtained is then worked 
up for sugar and for potassium nitrate which accom- 
panies it, while the remaining liquor goes to the 
distillery for the manufacture of by-products. 

The Elution processes depend on the formation of 
the sparingly soluble calcium or strontium salts 
formed by sugar—-calcium and strontium saccharates. 
These salts, obtained by various methods in pure 
condition from the sugar in molasses, are suspended 
in water and decomposed into sugar and calcium or 
strontium carbonate, as the case may be, by the action 
of carbonic acid gas. 

Other such processes have been devised, but that 
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involving the use of strontium hydroxide is most 
largely employed. 


COLD 


A valuable by-product of the beet sugar industry 
is trimethylamine, which is obtained by distillation 
from the final residue or vinasses of the Osmose 
process, and also in large quantities from herring-brine 
by distillation with lime. It is a gas at ordinary 
temperatures condensing in the cold to a liquid 
which boils at 3.5 deg. Cent., and is used, as we have 
noticed before, in the place of ammonia, in the 
manufacture of potassium bicarbonate by a method 
analogous to the ammonia soda process. By heating 
its hydrochloride with hydrochloric acid, methy! 
chloride, an easily condensable gas, is obtained, and 
used for making certain dyes, and also as a freezing 
agent in the technical production of ice. 

The preservation of food by cold storage is of 
great importance, and depends for its usefulness 
upon the availability of a large and cheap supply of 
ice. In the preparation of ice, advantage is taken 
of the heat absorption of boiling liquids. A gas 
that can easily be liquefied by pressure can be used 
as @ freezing agent, provided that its other properties 
are not objectionable. The gas is liquefied by 
mechanical pressure, and is then allowed to evaporate 
under low pressure, the only heat available for its 
vaporisation being that contained by the water it 
is desired to freeze. The freezing agent is, of course, 
not destroyed, but can be recondensed and used 
over again. Gases in common use as freezing agents 
are methyl chloride, which liquefies at ordinary 
temperature under two or three atmospheres pressure, 
and boils under ordinary pressure at 24 Centigrade 
degrees below zero, ammonia gas, which liquefies 
under about six or seven atmospheres, carbonic acid 
gas, and air. 


STORAGE, 


BREWING, 


The production of malted liquors was one of the 
first industries to recognise the value of scientific 
investigation in the elucidation of technological pro- 
blems ; but the industry has not alone profited—the 
field of work has proved so rich in discovery that an 
important domain of chemical science, the chemistry 
of fermentation, with its applications to the leather, 
tobacco, food and other industries, as well as to physio- 
logical science, has been opened up, primarily through 
the study of the principles underlying the practice 
of brewing. 

Alcoholic liquors were brewed from grain stuffs in 
Egypt as early as the 4th Dynasty (B.c. 3000 to 
4000), the beverages taking the place of wine in 
countries where the climatic conditions were un- 
favourable to the cultivation of the vine. Although 
the Egyptians had vineyards in the Nile Valley, it is 
probable that this restriction of area gave rise to the 
brewing of grain liquors in other less favoured parts. 
The earliest fermented liquor known in Britain was 
mead, made from honey, and the production of beer 
from barley, and of cider from apples followed in the 
order indicated. All three beverages were in use in 
the South of England at the time of the invasion by 
the Romans, who are said to have considerably 
improved the manufacture of beer, which subse- 
quently became the national drink of the country. 
In the Middle Ages rents were sometimes paid in malt 
or beer, and it is not without interest to note that one 
of the municipal appointments in the time of Queen 
Elizabeth was that of the ale-taster, a post held 
by the father of William Shakespeare at Stratford- 
on-Avon. Ale-tasters were required to examine 
beer and ale to see that they were good and whole- 
some, and sold at proper prices. Public analysts 
may now be considered to carry on these duties, 
the custom of appointing ale-tasters having been 
discontinued in most places since beer and ale 
became excisable commodities. 

In normal times about 35 million barrels of 36 gallons 
are brewed per year in the United Kingdom, involving 
the consumption of 50 million bushels of malt, over 
60 million pounds weight of hops, more than a million 
hundredweights of specially prepared rice and maize, 
and about 3 million hundredweights of sugar. 

The question of water supply is of great importance 
to the brewer, the nature of the impurities in the 
water used in mashing greatly influencing the quality 
of the product. The excellence of the pale ales pro- 
duced at Burton has been traced to the existence in 
solution of large quantities of calcium and magnesium 
sulphates in the Burton well water. Stout and porter 
are better brewed with the softer water of London or 
Dublin, which does not contain the sulphates above 
mentioned. Sometimes the water in a locality can be 
so modified, by the addition of the requisite substances, 
as to be suitable for the brewing of different classes 
of beer ; but the industry has been largely established 
in districts where the natural supply needs no special 
treatment. 

The production of beer from barley involves three 
main operations: the conversion of the grain into 
malt ; the preparation of an infusion of the malt 
called wort ; and the fermentation of the wort by 
means of yeast. Malt is obtained by keeping barley 
in a moist atmosphere until the induced germination 
has proceeded to the requisite extent determined by 
examination of the grain. The product is then 
heated to a temperature above 50 deg. Cent. to stop 
germination. The infusion knewn as wort is made by 





mashing the finely ground malt with water, and 
keeping it for some time at about 67 deg. Cent. The 
resulting liquor, after straining through spent wort, 
is sterilised by boiling, when hops are added to impart 
a bitter flavour, and to yield to the liquor certain 
preservative substances. The liquor is then cleared 
by settling, drawn off, cooled by “coolers” and 
refrigerators, and fermented by yeast. 

The chief change taking place in malting barley is 
the production of an active body called diastase, which 
has the power to convert starch into sugar. During 
malting albuminoid substances are broken down into 
simpler bodies, and the starch undergoes modifica- 
tions, assuming a form more easily attacked by the 
diastase. During the mashing operation the starch 
is converted by the diastase into a sugar, which is fer- 
mentable by yeast, thereby yielding alcohol. As the 
finished malt contains much more diastase than is 
necessary to convert all the starch present into sugar, 
starch, in the form of flaked rice or flaked maize, is 
sometimes added to the malt before mashing, the 
final result being an increased production of alcohol. 
When desirable the quantity of sugar in the wort can 
be increased by the direct addition of invert sugar 
or of glucose. Invert sugar, which contains nearly 
equal quantities of two fermentable sugars—dextrose 
and laevulose—is produced in large quantities for the 
use of brewers by boiling cane sugar with dilute 
mineral acids, whilst glucose, containing two sugars— 
dextrose and maltose—is made by the hydrolytic 
action of dilute mineral acids on starch, an inter- 
mediate product being dextrin (British gum). If 
the action of the acid were further prolonged dextrose 
alone would be the main product. Brewers’ glucose 
contains 60-70 per cent. of fermentable sugars. 

By boiling, the wort is sterilised and concentrated, 
certain complex protein bodies are eliminated by 
precipitation, diastatic action is stopped, and the 
flavouring and preservative materials are extracted 
from the hops which are added at this stage. Hops 
contain a yellow granular powder called lupulin, 
which is the most valuable constituent from the 
brewers’ point of view. The lupulin in new hops may 
amount to 15 per cent. or more, and contains resins 
and bitter principles, which give a flavouring and 
exert a preservative action on the beer ; and certain 
volatile essential oils which also improve the flavour. 

By fermentation with yeast the sugars in the wort 
are transformed into alcohol and carbonic acid gas. 
The growth of yeast, when supplied with suitable 
foods, and its remarkable action on certain sugars, 
have held the attention of scientific men for years. 
Liebig, in 1839, advanced the theory that yeast, an 
unstable nitrogenous compound, possessed the pro- 
perty of communicating this instability to sugars, 
causing them to decompose, but the living nature of 
yeast was not then recognised. About thirty years 
later Liebig’s views were overthrown by Pasteur after 
a long controversy, and Liebig was compelled to make 
certain modifications in his theory. As the result of 
a series of epoch-making experiments, Pasteur came 
to the conclusion that yeast was an organism capable, 
under certain conditions, of maintaining its life with- 
out the aid of atmospheric oxygen, that element being 
derived from sugars, the presence of which fulfilled 
the conditions. The maximum fermentative power 
of yeast was therefore attained in the absence of 
atmospheric oxygen. This theory held the field until 
1892, when the researches of Adrian J. Brown showed 
it to be untenable. In 1897 Buchner demonstrated 
that the living yeast cell is not necessary for fermen- 
tation, but that the clear liquid extracted from the 
yeast by heavy pressure served the purpose. He 
proved conclusively that the cause of the fermentation 
is an enzyme, which he called zymase. Further light 
has been thrown on the problem by Arthur Harden, 
who separated the active liquid into two inactive 
constituents—the enzyme and the co-enzyme—which, 
when remixed, became once more active. Harden 
has also shown the importance of phosphates in 
accelerating the change. To summarise: the living 
yeast contains and reproduces an active non-living 
body which is capable of converting sugars into 
alcohol and carbonic acid gas. The yeast grows at 
the expense of certain foods present in the wort. 

Utilisation of Waste Products.—Dried yeast is used 
as a cattle food, and as the source of an excellent 
substitute for meat extract. Carbonic acid gas is 
compressed and used for the aeration of beer and 
mineral waters. 








AN ASTRONOMICAL MODEL. 


In the accompanying engravings we illustrate an 
astronomical model—or orrery or tellurion, as such 
devices are called—invented and made by Mr. W. 
Wilson, M.B., C.M., 43, Fellows-road, South Hampstead, 
N.W. 3. Dr. Wilson does not claim to be an astronomer. 
In actual fact he had an engineering training in his youth, 
but later turned to the study of medicine, so as to fit him- 
self for medical missionary work. For thirty years he 
laboured in this capacity in connection with the Chinese 
Inland Mission. While attempting to instruct the natives 
in elementary science he felt the want of a simple model 
wherewith he might demonstrate the relative movements 
of the sun, earth and moon. The model illustrated 
represents the culmination of his efforts to meet this want. 
It has already been exhibited and described before several 
of the learned societies. We have been fortunate enough 
to induce Dr. Wilson to leave it for a few days at this office, 
so that we might study its mechanieal features. Before 








dealing with its construction it is very necessary that we 
should make a few remarks concerning the planetary 
system which it represents. 


Tre Ecuretic. 


The line joining the centre of the sun to the centre of 
the earth in the course of a year sweeps out a plane which 
astronomers call the plane of the ecliptic. It is very 
important for reference purposes. In the model it is 
represented by the horizontal rings A and B, Fig. 1, sur- 
rounding the sun and earth, 8, E respectively. 


THE Sun. 

The axis of the sun is not normal to the plane of the 
ecliptic. As indicated in the model it is inclined to the 
normal at an angle of a little over 7 deg. The sun rotates 
about its inclined axis once in some 25 days 9 hours. This 
has been discovered by noting the time taken for a sun 
spot, such as C in the model, to cross the disc and reappear 
again. The inclined path of such a sun spot demonstrates 
the inclination of the sun’s axis. It may be taken as 
correct for our present purposes that the sun’s axis is 
fixed in space. 

Tue Earru. 


The axis of the earth makes an angle of about 23} deg. 
with the normal to the plane of the ecliptic. This is 
reproduced in the model. The earth makes one complete 
rotation round its own axis once in 23.934 mean solar 
hours, and performs its journey round the sun once in a 
year of 365.256 mean solar days. Its axis during its 
rotation round the sun remains constantly parallel with 
one fixed direction. Its orbit is not circular but elliptical, the 
major diameter of the ellipse being about 1} per cent. longer 
than the minor. This ellipticity is so small that it is 
suppressed in the model in favour of a strictly circular 
orbit. The sun is not situated exactly at the point of 
intersection of the major and minor axes of the elliptical 
orbit. If this orbit be regarded asa circle then it is a circle 
of 185 million miles in diameter, and the sun is situated 14 
million miles out of its centre. On the shortest day, in 
December, the earth is nearest the sun, the two bodies 
then being 91 million miles apart. On the longest day in 
June, it is farthest away from the sun, the distance apart 
then being 94 million miles. The variation of temperature 
from summer to winter is not caused by the variation in 
our distance from the sun, but by the constancy of direction 
of the earth’s axis. 


Tue Moon. 


The orbit of the moon is inclined to the ecliptic at an angle 
of a little over 5 deg. In the model, by reason of certain 
dimensions being necessarily out of their due proportion, 
this inclination has had to be considerably exaggerated, 
until it is nearly 30 deg. The path of the moon M round 
the earth is indicated in the model by means of the ring D. 
The axis of the moon may, with sufficient accuracy, be said 
at all times to be normal to its orbit ; that is to say, it lies at 
some 5 deg. to the normal to the ecliptic. In the model 
this is not reproduced, the moon’s axis being made strictly 
normal to the ecliptic. The moon moves round the earth 
and simultaneously rotates on its own axis. As it always 
presents the same face to the earth it must rotate once on 
its own axis in exactly the same time as it takes to make 
one revolution round the earth. If the motion of the 
earth round the sun were stopped the moon would be 
observed to make 13.39 revolutions round the earth in a 
year. The cycle of phases through which the moon 
passes during the period between two successive “ black 
nights’’ is called a lunation. There are 12.39 of these 
lunations each year. During a lunation the moon makes 
1 + 1/12.39 revolutions round the earth. The exeess 
of this figure over unity is required to compensate for the 
movement of the earth round the sun—see Fig. 2. 


Tur Moon’s Nopgs. 


By reason of the inclination of its orbit the moon, 
during one half of its rotation round the earth, is moving 
above the plane of the ecliptic, and during the other half, 
below this plane. The two points in its orbit at which its 
centre passes through the ecliptic are called its nodes. 
Since these two points lie in the plane of the ecliptic the 
line joining them, the nodal diameter, must always lie in 
the same plane. The nodal diameter in the model is the 
diameter common to the tworings BD. One of the nodes 
is visible in Fig. 1, being identifiable with the short hori- 
zontal member F on which the two rings are supported. 


MotTIoNn OF THE Moon’s NopDEs. 


In Fig. 3 let it be imagined that the moon M, is cutting 
the line S E, joining the earth and sun centres. Since this 
line is the generatrix of the ecliptic the moon is at the 
moment passing through the ecliptic, and is consequently 
at anode. The moon makes 13.39 revolutions round the 
earth each year, that is to say, it makes one revolution in 
27 days 7 hours 43 minutes 11 seconds. After this interval 
let the position of the earth be that marked E,. The moon, 
having made one complete revolution, should be at M,— 
the line E, M, being parallel with the line E, M,—and 
should be again passing through a node. This state of 
affairs would hold good if the moon revolved round the 
earth as centre in @ truly circular orbit at a uniform rate, 
if the plane of this orbit remained at a constant inclination 
to the ecliptic, and if any given diameter of the orbit 
remained constantly parallel with a given direction in 
space. In actual fact not one of these assumptions is 
true. The earth is not at the centre of the moon’s orbit ; 
the orbit is elliptical and not circular; the speed of the 
moon is slower at one time and quicker at another ; the 
inclination of the orbit to the ecliptic is subject to a slight 
variation, and, finally, the major—or any other—axis of 
the ellipse executes a slow rotary movement about the 
earth’s centre as a pivot, generating in the course of some 
years a complete-cone. 

Each of these departures from the simple conditions we 
have assumed has its effect upon the position at which the 
moon crosses the ecliptic for the second time after leaving 
the node N,, Fig. 3. The net result of all the influences is 
that the node in question is not at N, but at N,. In other 
words, the nodal diameter does not remain constantly 
parallel with the line E, N, but suffers a slow rotation round 
the earth’s centre. The moon cuts the ecliptic therefere 
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at intervals which are slightly less than the time it occupies 
in making one complete revolution round the earth. It 
passes through the node N, 27 days 5 hours 5 minutes 35 
seconds after leaving the node N,, 
36 seconds before it has made a complete revolution. 
From these figures it can easily be calculated that, when 
the earth at the end of a year returns to the position E,, 
the node is not at N, again, but a little way back at N,, and 
that the angle N, E, N, is 360 deg. — 18.6. At the end 
of 18.6 years therefore the nodal diameter has made one 
complete revolution round the earth. 














THE Saros CYCLE. 

At the end of 18 years the nodal diameter has made 
18 on 6 or 0.968 of a revolution, as shown at E, N, in 
Fig. At the end of 18.6 years it has made one complete 
siete and is at E, N,, this line being parallel with 
E, N,, and the angle E, 8 E,, being 0.6 of a revolution. 
It is quite clear that at some point of time between 18 
years and 18.6 years the nodal diameter is coincident with 
the line joining the earth and the sun, just as we supposed 
it to be at E, N, in Fig. 3. After 18 + n/100 years, let the 
earth be at E, and the nodal diameter at E, N, The 
angle a is clearly n/100 x 360 deg. The angle 8 is (18 + 
n/100) /18.6 x 360 deg., so that its supplement y is 
(0.6 —n/100) /18.6 x 360 deg. Hence for a and y to be 
equal we must have n = 3. From this we see that after 
18.03 years—or 18 years 11 days—the nodal diameter 
again comes into coincidence with the line joining the 
earth and sun centres. This period of 18 years 11 days— 
or more exactly 6585 days 8 hours—is known as the Saros 






















or 2 hours 37 minutes | 


importance of the Saros cycle lies in this, that at the con- 
clusion of the period the eclipses of the sun and the moon 
repeat themselves in the same order and at the same 
intervals. Counting partial and total eclipses there are 
29 eclipses of the moon and 41 of the sun during each 
Saros cycle. 

THE MopEL. 


The general construction of the model will now readily 
be understood. A feature of it, distinguishing it from 
other orreries or telluria, lies in the fact that all the motions 
possessed by its parts are communicated to them, not 
through gear wheels, but by means of pulleys and cords. 

The mechanical principle upon which the various parts 
are driven is indicated in the sketch Fig. 5. In this let A 
be a bar pivoted at B so as to swing in a horizontal plane, 
and provided at each end with pulleys C D free to rotate 
relatively to the bar, and connected by an endless cord. 
If the pulley D is pinned to the bar, as at E, and the bar is 
rotated, the pulleys will not turn relatively to the bar. 
If the pin E is withdrawn and inserted at F, so as to fix 
the pulley D to some bracket or foundation, then, when 
the bar is rotated round B, the pulley C will rotate rela- 
tively to it. If the bar is rotated clockwise the 
will be rotated anti-clockwise, and vice versa. 

On the wheel C let another arm, G, Fig. 6, be fixed so as 
to rotate with it, and let the cord connecting the wheels 





In the general arrangement drawing of the model given 
in Fig. 8 we have lettered the two arms or bars A G, and 
the four wheels C D and J K to correspond with the 
diagram given in Fig. 7. Immediately above the fixed 
wheel D is a slightly larger fixed wheel L, which, by means 
of two endless cords M—or, in an improved arrangement, 
as shown in Fig. 1, by means of one endless cord led over 
a set of tensioning pulleys—drives a pulley N fixed to a 
sleeve P. The sun’s axis is fixed within this sleeve, and 
is bent at the top to the required inclination. The rotation 
of the sun on this inclined axis is produced by a short pin 
Q fixed to the top flange of the sleeve P, and engaging 
with an excentrically situated hole in the bottom -of 
the sun. 

Two other wheels R 8 are fixed to the. central post. 
The wheel R drives by an open cord the pulley T fixed to 
a sleeve, on which is mounted the bracket supporting the 
moon’s orbital ring, and the ecliptic ring surrounding the 
earth—see Fig. 1, B D. If the wheels R and T were of 
exactly the same diameter the line joining the moon’s 
nodes would remain constantly parallel with its first 
position, just as does the moon’s cap. The wheel T is 
| however, made slightly smaller than the wheel R, so that 
the nodal diameter receives a small cumulative displace- 
ment in the plane of the ecliptic each time the earth goes 
| round the sun. The sizes of the wheels R T are so chosen 
as to cause this displacement to reach one complete revo- 





C D be crossed. Let the fixed pivot B be extended | lution in 18.6 years, as is required in connection with the 


upwards, and on it let us mount a model sun. On a 
spindle fixed to the other end of the bar A, so as to be 


coaxial with the pivot of the wheel C, let us mount a model 





cycle of Saros. The wheel S drives by open cord an equal 
sized wheel U fixed to a sleeve carrying a bracket V, which 
supports the inclined axis about which the earth rotates. 























| 


cycle. It was discovered by the Chaldean astronomers, 
and is of great interest and importance in the study of 
eclipses. It is reproduced in the model with an error of 
less than a day, indicating an accuracy of one part in 
6585 or so. 



























EcuLipseEs. 


The conditions which have to be fulfilled before a total 
eclipse of the sun can occur are, first, that one of the 
moon’s nodes must be on the line joining the earth and 
sun centres, and, secondly, that the moon must simul- 
taneously be passing through this node. If these condi- 
tions are missed by not more than 14 days on either side a 
partial eclipse of the sun will occur. In Fig. 3 the co- 
incidence of the moon M, with its node N, implies that a 
total solar eclipse is occurring at the moment imagined. 
Eighteen years and 11 days later the nodal diameter has 
made almost a complete revolution, and is in exact coin- 
cidence again with the line joining the earth and sun 
centres. Very curiously, the moon, during this period, 
makes exactly a whole number of lunations—223—so that 
it is passing through the node between the earth and the 
sun, and is therefore causing a second total solar eclipse. 
It is to be noted that half way through the Saros cycle, 
that is after 9 years 54 days, the nodal diameter having 
made nearly half a revolution, is in exact coincidence with 
the line joining the earth and the sun centres, just as it is 
at the end of the Saros cycle. 


therefore not in a position to cause a solar eclipse. But 
it has made a whole number of half lunations, and is there- 


| plane of the open mouth of the cap will always remain 


But the moon in 9.015 | 
years does not make a whole number of lunations, and is | 


fore at this point of time being itself totally eclipsed. The | 





Fig. 1—DR. WILSON’S ASTRONOMICAL MODEL 


earth. On a spindle fixed to the end H of the bar G let 
us mount a model moon. Then, on rotating the bar A 
anti-clockwise, the model earth will move round the model 
sun in a circular orbit, and simultaneously the model moon 
will move anti-clockwise round the model earth also in a 
circular orbit. The rotations of the sun and the earth 
upon their own axis have not yet been provided for, but 
the rotation of the moon on its own axis once during each 
revolution round the earth is secured simply by fixing it to 
the spindle at H, so that it cannot rotate thereon. 

Let us now add two other wheels J K, Fig. 7, to the 
arrangement. The wheels are to be of equal diameter. The 
wheel J is to be fixed to the bar A and to be arranged | 
coaxially with the wheel C. The wheel K is to be mounted 
on a sleeve free to rotate round the fixed spindle H of the 
moon. This sleeve is to be extended upwards to the moon, 
and there be provided with a hemispherical cap painted 
black and arranged to embrace one half of the moon’s 
volume. The wheels J K are to be connected by an open 
cord. On rotating the bar A anti-clockwise, the bar G, as 
before, will also rotate anti-clockwise, but the wheel K, 
and with it the moon’s cap, will rotate clockwise once each | 
time the moon goes round the earth. In other words, the 


parallel with its first position. In the first position the 
cap is set to cover the half of the moon remote from the 
sun. Thereafter the relative movement of the moon and | 
its cap results in the side of the moon remote from the sun 
always being shrouded. The moon being fixed on its 
fixed axis always presents the same face to the earth. At 
one time this face is fully visible. Half.a revolution later 
the cap has hidden it from an observer on the earth. 


| the divisions of the year are painted—see Fig. 1 











As the bar A is rotated anti-clockwise round the central 
axis, the bracket V simultaneously is rotated clockwise 
round its pivot. In this way the axis of the earth is 
caused constantly to remain parallel with its first position, 
as is required to fulfil the condition that it should at all 
times point towards the Pole Star. 

We have now only to explain how the moon is caused to 
rotate round the earth in an orbit inclined to the ecliptic, 
and how the earth is made -to rotate round its own axis. 
The former effect is obtained by means of a cam plate W 
inclined to agree with the inclination of the moon’s orbit, 
and fixed in position relatively to the nodal diameter. A 
weighted lever X, provided with two wheels which run on 
the plate W, is pivoted to a short sleeve sliding and turning 
freely on the tube carrying the bracket for the orbital and 
ecliptic rings. The end of this lever is forked to engage 
beneath a collar formed at the foot of a telescopic section 
of the hollow spindle, to which the moon’s cap is fixed. 
The top end of the central solid spindle carrying the moon 
itself is flattened on one side to fit a corresponding hole in 
the moon’s body. In this way the moon c “4 rising and 
falling under the influence of the cam plate W, moves the 
moon up and down on the flattened portion of its spindle, 


| but although the cap is slowly rotated simultaneously by 


the action of the pulley K, the moon constantly presents 


| the same face to the earth because of the flat on its spindle. 


The rotation of the earth on its inclined axis is effected 
in a very interesting manner. Radiating from the central 
standard are twelve arms of stout wire Y. The ends of 
these are bent upwards, and pass through a cloth on “nes 
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endless cord. is passed. round these bent ends and is led 
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up the central tube of the three concentric tubes carry- 
ing the pulleys U, T, C, Fig. 8. Emerging at the top of 
this tube it is passed round the pulley Z fixed beneath a 
larger pulley journalled on an inclined spindle which is 
fixed to the arm V. From the larger pulley a band drives 


| and driving pulleys. 


sufficient to overcome the friction of the earth’s spindle | adopted of demonstrating what actually does occur by 
| showing what would occur if certain matters were otherwise 

There are many interesting constructional features in | than they are. Thus the moon can be caused to revolve 
the model. Among these we may mention the construc- | in the plane of the ecliptic by throwing the lever X, Fig. 8, 
tion of the three concentric hollow spindles carrying the | out of action. A total solar and a total lunar eclipse will 
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Figs. 2-7—DIAGRAMS EXPLANATORY OF THE MOVEMENTS OF THE MOON AND EARTH, AND OF THE 


on to a pulley formed on the earth’s spindle. To demon- 
strate the model with the earth rotating, the endless cord 
is hitched to the bent end of one of the twelve wire arms. 
The rotation of the arm A, besides causing all the other 
movements, produces a pull on the cord which thus causes 
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MODEL 


pulleys U, T, C, Fig. 8; the means adopted for adjusting then take place once a month. Again, by changing the 
the tension in the driving cords, and the splitting of the bracket V the earth can be caused to revolve on a vertical 


pulleys D and R, Fig. 8, so that their sizes may be delicately 


| adjusted. The manner in which the whole model has 


been designed so as readily to be taken to pieces and 


axis. Thereby the variations of the year’s seasons are 
clearly seen to be suppressed. Normally the wheel R 
is held stationary by means of a pin passing through it into 
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Fig. GENERAL ARRANGEMENT OF DR. WILSON’S ASTRONOMICAL 


the earth to rotate. For many purposes it is unnecessary 
to demonstrate the rotation of the earth. When this is so 
the endless cord is simply unhitched from the arm Y to 
which it was attached. The rotation of the arm A then 
results in the cord slipping round over the bent-up ends 
of the twelve arms, the friction of which on the cord is not 


packed away in a compact space is also interesting. As 


so much depends upon the absence of slip at all the driving | 


bands, it may be remarked that the grooves of all the | ; 
‘| making one revolution in 18.6 years. In this way the 


pulleys are lined with emery cloth. 


The model is intended primarily for educational pur- | 
poses. To this end the very estimable method has been | 





MODEL 


the wheel S. By transferring this pin to a corresponding 
| position in the wheels T U the moon’s nodal diameter is 
caused to remain constantly parallel with itself instead of 


| Saros cycle is upset. Other hypothetical movements can 
also be arranged. 
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NEW DRY DOCK AT MANCHESTER. 





A NEw dry dock has recently been opened on the 
banks of the Manchester Ship Canal. It the 


is 


property of the Manchester Dry Docks Company, | 
Limited, and is the third which it has had constructed 

for dealing with the continually increasing number of | 
A noteworthy | 
feature of the work of construction is that the whole | 
by the contractors, 


ships which use this waterway. 
of it has been carried out 
Messrs. Robert McAlpine and Sons, since the com- 
mencement of the war, in spite of all the attendant 
difficulties with regard to labour, materials and 
transit, the first sod having been cut in May, 1915. 
The time taken, therefore, was less than two years, 


for the dock was formally opened on the 5th inst. | 





“THe Encineer” 
ENLARGED CROSS SECTION OF 


The length of the dock is 450ft., the breadth of 
entrance 65ft., and the depth of water on the sill 19ft. 
The quantity of material excavated was 60,000 cubic 
yards. The amount of concrete used was 25,000 
cubie yards, brickwork 3740 cubic yards, while for 
the sill and quoins, 1700 cubic feet of granite ashlar 
was used, and for the copings 12,000 cubic feet of 
sandstone ashlar. 

On page 492 and herewith we give a plan and 
sections of the dock, while on page 496 are given views 
of the dock complete and during construction. An 
interesting feature in connection with the excavation 
work was the employment of a Bucyrus steam 
digger—see the half-tone engraving on this page. 
This stripped the whole site—or about 30,000 cubic 








yards—in nine weeks of ordinary working days. This 





machine employs a grab line bucket which excavated | 
the material and lifted it to wagons on a road at | 
ground level. The concrete walls all round the dock | 
were then constructed in timber trenches, and the 
excavation was subsequently carried out for the floor 
in trenches across the dock. The dock is constructed 
of 1: 3: 6 concrete with displacers, and is founded on 
red sandstone rock, with the exception of a small 
portion of the floor at the head, which is founded on 
hard boulder clay overlying the rock. The floor is 
made entirely of concrete, the minimum thickness 
under the blocks being 8ft. 6in. It has been carried 
out in block sections, each section being of such a 
size as to constitute a day’s work. The joints with 
the adjacent blocks and the side walls are formed to 
approximately the radial lines of a concealed arch. 


3 F 





Swain Sc. 


DOCK ON LINE BB, PAGE 492 
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The water is drained from the dock through a 
culvert connected to the pumps, which deal with the 
water from the two existing docks belonging to the 
Dry DocksCompany. This culvert has been extended 
under the new dock, so as to be available for any future 
docks that may be constructed. The filling water 
is admitted by means of four sluice valves in the gates. 

The engineer to the undertaking is Mr. H. A. Reed, 
M. Inst. C.E., who is also engineer to the Manchester 
Ship Canal Company. 








RAILWAY EXPANSION IN THE MALAY 
PENINSULA. 

NotwirHsTaNDING the turmoil in Europe, the British 
authorities in the Malay Peninsula have been steadily 
pursuing a progressive policy of railway extension, which 
has been retarded only by the difficulty of obtaining 
supplies of ironwork from the United Kingdom. 

Under the treaty of 1909, which transferred the Malay 
States of Kedah, Perlis, Kelantan, and Trengganu from 
Siamese to British suzerainty, the Federated Malay 
States authorities agreed to lend a sum of £4,000,000— 
afterwards increased to £4,750,000—to the Siamese 
Government, to enable Siam to extend the State Railway 
southwards to form connections with the Federated 
Malay States Railway at the frontiers of Kelantan on 
the east and of Perlis on the west. The work has made 
steady progress, and is rapidly nearing completion. 
On their part, the Federated Malay States railway autho- 
rities have been pushing on the extensions northward, 
through the western States of Kedah and Perlis, and 
recently Mr. P. A. Anthony, the general manager of the 
Federated Malay States Railways, accompanied by some 
members of his staff, and Mr. H. Gittins, the chief engineer 


| of the Siamese State Railway, made the journey by 


train from Bangkok to Prai, on the mainland, opposite to 
the island of Penang, by way of Bukit Mertajam, the 
junction in Province Wellesley. The party was thus the 


| first to make the journey over the new railway connecting 


The side walls are faced with brindle brickwork | 
4tin. and Qin. thick, with bull-nosed bricks on edge at | 
each altar. The dock is‘set at an angle with the water 
area of the adjoining Manchester docks, and the gates 
have been designed accordingly in order to obtain the 
greatest length, while leaving sufficient room at the | 
head for a further extension if desired at some future 
time. To enable this extension to be easily and 
comparatively inexpensively carried out, it will be 
observed that the head has been built in the form of 
a brick arch, 3ft. 6in. thick, which will be more readily 
removable than a concrete wall. The gates are of 
steel with greenheart mitres, heel posts and sill pieces, 
and are opened and closed by hand winches. The 
gates were built by the Manchester Dry Docks 





Company, Limited, 


Singapore and Penang with the capital of Siam. 

The line on either side of the frontier cannot be con- 
sidered complete, and may not be opened to general traffic 
till next year. A number of bridges and other masonry 
work remain to be completed on the Siamese side, and 
the final work will be taken in hand as soon as possible 
under present war conditions, with the necessary iron- 
work impossible to obtain from England. On the British 
side only the ironwork of a few bridges awaits completion. 
Portions of the line have been finished in Northern 
Kelantan, while an extension of the existing Federated 
Malay States railway system has been made from the 
junction at Gemas, through the eastern State of Penang 
northwards as far as Kuala Lipis, with a view of linking 
up with the Kelantan section as soon as opportunity 
offers. 

The value of these railway extensions is considerable. 
The lines will open up rich tracts of land for mining exploi 
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tation and tropical cultivation in a region which has 
already proved a valuable asset to the British Empire. 
Their commercial convenience will also be great, while 
transit for mails and passengers from Europe to Bangkok 
will be shortened by several days, and the sea journey up 
the Gulf of Siam—which is a nasty voyage in the north- 
east monsoon—will be avoided. ~ 








ELECTRIC STEEL. 


_ ONE of the most notable developments in the steel 
industry at the present time is the growth of electric 
smelting. Within about three years the number of 
electric furnaces in Sheffield has increased from 15 to 50. 
In the United States the number has grown from 73 to 
136 in twelve months. The output of electric steel in 
the States has increased from 55 tons in 1908 to 175,000 
in 1916. In the current year the output will probably 
exceed 300,000 tons. The United States Steel Corporation 
is building an electrical steel plant at South Chicago, with 
& capacity of no less than 4000 tons a week. In Sweden 
pig iron is now being smelted by electricity, and a con- 
siderable number of new plants is being built for this 
process. Germany produced 225,000 tons of electric 
steel last year—nearly double the output of 1915. 
According to the Iron Age, the world’s total of electric 
steel furnaces, built or building, on January Ist, 1917, 
was 471, as follows :— 
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Under the heading ‘“ Miscellaneous” are included the 
Chapelet, Greene, Keller, Nathusius, and Wile types of 
furnaces. It is probable that the figures given for both 
Britain and Germany are incomplete. 

The status of electrie steel in relation to either con- 
verter or crucible steels is not yet by any means definitely 
fixed, nor is it settled which type of furnace is the best 
for any particular class of steel that can be produced 
electrically, The electric furnace is scarcely out of the 
experimental stage yet, and whether it is destined to 
supplant or merely to supplement the older converter 
and crucible is an open question, though some authorities 
boldly assert that it will supersede even the blast-furnace. 
Six years ago Mr. Ferranti laid it down in his presidential 
address to the Institution of Electrical Engineers that iron 
could be made as cheaply in the electric as in the blast- 
furnace, providing that the current could be supplied 
at 1.12d. per B.T. unit. The real problem was the question 
of cheap current and safe transmission. If coal could 
be converted into electricity on a large scale at the pit, 
and conveyed economically to the ore and lime, iron 
could actually be produced morecheaply by the electric than 
by the blast process. Mr. Ferranti predicted that with cheap 
current supplied on these lines the blast-furnace would pass 
away. That prognostication seems somewhat far-fetched ; 
but the electric process of iron and steel smelting is 
already a commercial success under favourable conditions 
and within certain limits. Pending the realisation of 
Ferranti’s ideal, or the general utilisation of water power 
for the production of cheap electricity, there is pretty 
wide scope for the electric furnace where it can be operated 
in an ironfoundry, or in connection with an isolated blast- 
furnace that provides a surplus of power available for 
the newer type of furnace employed in the production of 
steel for making castings, or special alloy and tool steels. 

The special conditions created by the production of 
munitions on an enormous scale has given a big impetus 
to the electric process of smelting or refining. For 
instance, huge quantities of borings and turnings are 
made in the manufacture of guns and shells. These, of 
course, are of very high-grade steel, containing extremely 
valuable alloys, such as chrome and nickel. In the 
electric furnace most of the alloys can be saved from the 
ordinary steel, or the whole can be converted into steel 
for light armour-plates, bullet-proof shields, rifle barrels, 
and shells. 

Opinion is sharply divided on the question whether the 
electric furnace can ever displace either the Bessemer 
converter or the crucible, or will prove supplementary 
to them. Although an increasing number of electric 
furnaces are being employed in Sheffield, and great things 
are being claimed on their behalf, it is still declared that 
for the production of the very highest qualities of steel 
the small melts of the crucible are absolutely essential, 
though it must be admitted that some of the material 
made by the electric process is standing tests wonderfully 
well. Competent judges even in the United States, 
where new processes meet with the best reception, the 
claim of the electric furnace to take front rank is stoutly 
challenged. In a recent paper read before the American 
Foundrymen’s Association, Mr. Peter Blackwood offered 
a most thoughtful criticism of the electric process of steel 
making. For practical purposes, says Mr. Blackwood, 
the physical properties of steel may be taken to 
depend upon (1) chemical composition, (2) distribution 
of constituents, (3) size of grain, and (4) the influence of 
stress and strain. Tenacity is lowered by elements like 
silicon, phosphorus, and sulphur, which promote the 


; formation of graphitic carbon, or cementite, and by 


elements like copper, which cause the formation of other 
separations as well as by elements which increase the 
size of the grains, and by non-metallic elements, which 
induce the formation of thick cell walls, or which separate 
the crystalline grains one from the other. On the other 
hand, the tenacity can be increased by elements like 
nickel and cobalt, which possess a high tenacity, and it 
may also be increased by small quantities of manganese, 
chromium, titanium, &c., which hinder the separation of 
graphitic carbon, as well as by small amounts of silicon 
and aluminium, which hinder the formation of blow-holes, 
and by having certain elements present in proper pro- 
portions, which are in harmony with one another, and will 
consequently favour the formation of firmly locked 
crystals. All these favourable conditions, declares Mr. 
Blackwood, are present in the converter process, whereas 
the moment has not yet arrived when this can be claimed 
for the electric furnace. In fact, Mr. Blackwood asserts 
that the temperature used in the electric furnace is 
“absolutely ridiculous for ideal steel refining.” In the 
electric process there is an intermingling of slag with the 
metal. 

Mr. Blackwood also combats the theory that electric 
steel has less segregation than converter or crucible steel. 
When the metal is melted the various impurities are 
dissolved in it, and some of these, like carbon, phosphorus, 
and sulphur, make the metal more fusible. The result 
is that the melting-point is lowered, so that with the 
impurities not as soluble in the solid metal, they have a 
tendency to separate on solidification. We have un- 
doubtedly more segregation in electric than in converter 
steel, says Mr. Blackwood, owing to the fact of the non- 
metallic impurities present in the former. There are 
still a few essential nooks and corners in the electric process 
unexplored, concludes Mr. Blackwood, which should be 
examined before this method of melting can occupy the 
same plane as the perfected baby converter of to-day. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE CANKER OF INDUSTRIAL UNREST. 


Srr,—My attention was arrested by your article under the 
above heading, and by a “ Random Reflection” entitled 
“Output and Trades Unions.” Restriction of output and 
unrest really spring from the same source, and while admitting 
that a great part of the statements contained in these articles 
are probably true, an answer from a worker can do the subject 
no harm. The position is really serious, Friction at all times 
is a very destructive force, but.we need not get hysterical over 
the question. There must be a cause for the apathetic attitude 
taken up on the increase and economical production of goods, 
which is so essential to our nation’s well-being. This is the rea] 
point at issue, and it is up to the masters to probe this question 
out. Deal with the cause in a scientific manner. Violent 
measures only end in reactionary reprisals. Both sides only 
tinker with the question by blaming each other—labour leaders 
demanding boards of inquiry, labour commissions, &c., in the 
hope of securing a permanent Government billet, not caring 
how much burden is added to our already overtaxed industries. 
Strenuous foreign competition demands the best efforts and 
co-operation of all. We tried the bungling-through process 
at the start of the war. Now our splendid organisation is the 
admiration of the world. Are we going to keep at the muddling- 
on methods in our workshops and trading indefinitely ? Demon- 
strate in a practical manner that speeding-up output and pro- 
ducing a superior article at a reasonable price is the surest way 
of heading your foreign rivals. This increases the wealth of 
the community. The benefits are higher wages. With tact 
and scrupulous square dealing the present destructful elements 
will die a natural death. 

You are perfectly correct in stating that the worker will not 
refuse the stimulus to invention in the shape of royalty if he 
secures a successful invention. Our obsolete patent laws were 
always a menace to British originality ; but 1 will confine my 
remarks to estions which economise and at the same time 
multiply production. From the operator should come the 
most practical ideas. For the skill he develops he has to thank 
his employer, who supplies him with tools and material, creating 
the opportunity of demonstrating the utility of any idea which 
may originate in his mind. Here I might ask the question, 
under the prevailing unrest and discontent in the workshops, 
is it practical or even sensible for any worker to forward any 
suggestion ? What is the result ? The firm reaps the reward ; 
the worker produces more goods for the same money; the 
suggester gets all the abuse and insults of his fellow-workers. 
Is that a mutual arrangement ? A bulge on the pay roll to the 
interested party would draw out more ideas, and the results 
would be surprising to our masters. ‘ 


Glasgow, May 29th. Wo. Fyre. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


Smr,—As an Associate Member of the Institution of Mechanical 
Engineers, will you permit me to express my unqualified 
appreciation of Mr. E. W. Petter’s letter published in your 
issue of May 18th. 

Since I joined the Institution some fourteen years ago, I have 
always been impressed by the absence of any apparent effort 
on the part of the Council to maintain the status of the profession 
in general, and of their members in particular. The lethargic 
manner in which the opportunity, occurring two years ago, 
of co-ordinating the talent of their members for the benefit 
of the country during the war, and of the profession for the 
future, was deliberately dismissed, could arouse no other senti- 
ment than contempt. Mr. Petter is quite right when he points 
out that engineers are themselves largely to blame for this 
state of affairs. 

It is said that a nation gets the Government it deserves, 
and the maxim, no doubt, applies equally well to a body such 
as the Institution of Mechanical Engineers. I would, therefore, 
urge mechanical engineers to at once take steps to deserve a 
more progressive and virile controlling body, and having 
deserved, to bring it into being. +: 

A circumstance which, to my mind, largely explains the present 
devitalised condition of the Institution is the little variation 
which is noticeable in the list of Members of Council, the same 
names appearing again and again over a period of years. While 


it must be agreed that this is the most outstanding. I sincerely 
trust that Mr. Petter’s appeal may give the first impetus to a 
movement which will result in the adoption by the Institution 
of a vigorous and broadminded policy in keeping with the 
importance, and,as Mr. Petter aptly puts it, the ‘ dignity ” 
of the profession. 

May 24th. m,. Go. 


A SECRET SESSION FOR ENGINEERS. 


Sir,—I wish to acknowledge the courteous manner in which 
the President of the Institution of Mechanical Engineers has 
dealt with my letter of May 16th. To a large extent he confirms 
my contention, that in view of the complex character of the 
mechanical engineering side of military problems it is hardly 
worth while troubling about lay inventions. 

In spite of what Mr. Longridge says, I shall always believe 
that if the ‘ Mechanicals” had organised their members, 
and used their premises to concentrate upon mechanical war 
problems, results would have been achieved that would have 
been of inestimable benefit to the country, and have redounded 
to the dignity of the Institution. Neither doI think the financing 
of the work would have presented any insuperable difficulties. 

Mr. Longridge says that the Council was very reluctant 
to throw cold water on my proposals in 1915. All I can say is 
that at the meeting there was no evidence of it, and, although 
I am sorry he thinks I was unfair to the late President, upon 
carefully re-reading that portion of my letter to which he takes 
exception, I regret I must claim that I exactly set out what 
actually occurred. If the President’s remarks related to inven- 
tions generally they would have had no relevancy to the busines 
before the meeting. ; 

The grievance which engineers have against the Councils 
of their professional institutions is that they have failed to 
claim for their members, qud engineers, from the various 
Inventions Boards, any more consideration than is given 
to the general public, with the result that engineering, which 
ought to have come into its own during these stressful years, 
has been largely organised and controlled from outside. Why 
should the interests of engineers be less assiduously guarded 
by the Councils of their Institutions than are those of doctors 
and lawyers by the British Medical Council, and the Incorporated 
Law Society respectively ? 

Yeovil, May 29th. E. W. Perrer. 





ELECTRICITY AND CROPS. 


Srm,—May I comment briefly on some remarks in the “* Random 
Reflections” on “‘ Electricity and Crops,” which appear in 
your issue of May 18th. In your commentator’s review of 
the account of Miss E. C. Dudgeon’s very successful experiment, 
he refers to the plant used as “‘a not very suitable form of 
apparatus.” 

As it is well known to those who have followed the subject 
that our system and apparatus have been used for all the 
Lincluden experiments since their start in 1910, the statement 
as it stands may be injurious to us. D 

As to suitability: The plant was ae and is used for 
experimental work, it takes very little power (130 B.O.T. 
units during a whole season), it is easily regulated to give any 
desired pressure within its working limits; it worked through 
the season without breakdown, and it is referred to by Miss 
Dudgeon in her book ‘“‘ Growing Plants and Crops by Electricity * 
as ‘extremely easy to manage.” It is not suitable for large 
scale crop electrification, but it is not meant for that, and it is 
quite different from a present-day set suitable for areas of 100 
acres and upwards. 

Finally, there is no other method available, except the use 
of influence machines, which, as at present made, are hopeless 
for any serious work outside a laboratory, and a nuisance 
inside one. 

Your contributor quotes the Journal of the Board of Agricul- 
ture’s statement, that before the use of the overhead electric 
discharge can be recommended to farmers, more knowledge 
on many points must be available, and approvingly exclaims, 
“ This is the right attitude.” ; 

Surely, Sir, when @ particular method has been in use for 
twelve years, with consistent if varying degree of success, it 
is permissible to recommend it to the specialist farmer, growing 
valuable crops, as a possible means of increasing his output 
and yielding a handsome return on the capital required. 

If we had to wait till we knew all about everything before 
we did anything, nothing would be done. 

J. E. Newman, Manager, ou 
The Agricultural Electric Discharge Co., Limited. 
Gloucester, May 28th. 


TYPES OF BRITISH LOCOMOTIVES. 


Srr,—The article by Mr. E. L. Ahrons in THe EnGIneer of 
March 9th, 1917, of types of British locomotives, is very interest- 
ing. I notice, however, that it does not include the ‘ goods 
tank” engine types, nor the Irish locomotives. This appears 
to me to be a pity, as otherwise the tables would be so complete 
and useful for reference. , 

I notice that the Midland and Great Northern Joint Railway 
is shown as possessing four C x 440 tank engines. This appears 
to me to be incorrect. Possibly Mr. Ahrons would let us know 
if this is so. 

P. C. DewHurstT, 
Assistant Locomotive Superintendent, 
Jamaica Government Railway. 
Kingston, Jamaica, April 27th. 


[The four Midland and Great Northern tank engines, C x 440, 
are quite correct. There were originally seven of them, with 
4ft. Tin. wheels and 14in. by 20in. cylinders, afterwards enlarged 
to 15in. by 20in., all built by Hudswell, Clarke and Co., 1878 to 
1881, for the old Eastern and Midlands line. They are not 
unlike miniature North London engines. During 1904-8 the 
Midland Railway borrowed four of them, and coupled them to 
Pullman cars, to run as steam autocars in the Derby and Hemel 
Hempstead districts, and also on the Sutton-in-Ashfield branch. 
The list of goods tank engines is voluminous, and would have 
taken up more space than you, Mr. Editor, would have cared to 
give to it in the present circumstances, and, moreover, there 
was some difficulty in making it complete, and it seemed un- 
desirable to put the railways to extra trouble looking up facts 
at the present time. The Irish railways may be dealt with at 
a future date.—E. L. A.) 


THE BRITISH TON. 
Sir,—Is it not about time we altered our ton of 2240 lb. to 


2000 Ib., as in America, and abolished quarters and stones, leaving _ 


the ounce, pound, hundredweight, and ton ; but if small traders 
cry out against such abolishment, then let them have the 
weights—25 lb. a quarter and 10 1b. a stone, in 





+ 


granting full acknowledgment to the excellent ns 
and known abilities of the individual gentlemen who have 
devoted so much time to the service of the Institution, I would 
submit that it is inevitable that such a body, without a liberal 
periodical infusion of new blood, must stagnate and cease, 
as the profession enlarges and extends, to be thoroughly repre- 
sentative. After all, hanical engi ing interests can hardly 
be said to be concentrated in Victoria-street. 

There are doubtless other contributing causes, but I think 








u ry ; 
place of 28 Ib. and 14 Ib.? If we will only learn and profit from 
the lessons of the war, it will prove to be the greatest blessing 
ever received, awakening us from our stupidity and unprepared- 
ness for everything. 


g 
Richmond, May 24th. J. PEARSE. 
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RAILWAY MATTERS. 





THE question of pooling privately owned wagons in 
Scotland is still under consideration. 


AccorpING to cable advices the East-West trans- 
continental railway of the Australian Commonwealth 
will be opened in September. 


THE scheme for the construction of a harbour at 
Vizagapatam has received the general sanction of the 
Secretary of State for India, and the Bengal-Nagpur 
Railway Company is at present engaged in a detailed 
survey of the harbour. 


Srncr the beginning of the war 3342 Grand Trunk 
employees have enlisted, of whom 178 have been killed, 
300 have been wounded, 2 have received the Victoria 
Cross, 4 have received the D.C.M., 2 Military Crosses, 4 
Military Medals, and 3 have been mentioned in dispatches. 


SancTION has been given to the construction of under- 
ground electric railways in Madrid. There are to be four 
lines, but only one—from Cuatro Caminos to the Plaza del 
Progreso, a length of 24 miles—is to be built at present. 
The railways will be constructed very similarly to the 
Metropolitaine of Paris. 


AccorpINnG to a United States Commerce report, 
among the construction work planned in Manchuria 
are the Dairen engine sheds, a system of sidings for the 
use of the Anshanchan Steel Works, the completion of 
the double-track bridge over the Hun, the extension 
of the Ssupingkai station and the replacement of 60 Ib. 
rails with 80 lb. on forty-eight miles of line. 

THE Canadian Pacific Railway is conducting a campaign 
with the idea of increasing the average weight of contents 
of freight cars. Representatives of the company are 
visiting all the important shipping industries located on 
its line appealing to the shippers to reduce ¢ar shortage 
by filling cars. They are also asking consignees to order 
full car loads instead of the minima authorised in the 
tariffs and classifications. They are finding the public 
sympathetic, and the appeal is being responded to. 


SPEAKING at the Newspaper Press Fund dinner on 
May 12th, Sir William Robertson said: ‘‘ During the 
last five or six weeks, I suppose, we have expended some 
260,000 tons of ammunition, which have had to be moved 
by road, rail, and sea from the factories in England to the 
guns in France, and man-handled not less than half-a-dozen 
times. As you can imagine, this has entailed a great 
deal of railway work at the Front as well as in England, 
and the skilful and determined way in which the work 
has been executed by the railway managers and employees 
who have assisted us is beyond all praise.” 


Ir was stated in the Prize Court, on the 30th April, that 
8000 locomotives were laid up at Essen alone in March 
through wear and tear caused either by Germany’s famine 
in lubricating oils or the employment of unsuitable or bad 
lubricants. The statement occurred in an affidavit made 
by a member of the War-office Intelligence Department, 
who stated that the latest reports in the hands of his 
Majesty's Government showed that the oil shortage 
continued to cause grave embarrassment in Germany, and 
the lubrication of locomotives and railway carriages and 
wagons was one of the worst problems. The German 
shortage of freight and travelling facilities was mainly due 
to this cause. 


In Railway News of the 5th May appears a list of the 
number of men from the various railway companies in 
England, Scotland, and Wales who have joined the colours. 
The total on March 31st was 142,862, and among the 
companies named there are :—Caledonian, 3919 ; Cheshire 
Lines Committee, 982 ; Glasgow and South-Western, 1836 ; 
Great Central, 8017; Great Northern, 7350; Great 
Jastern, 7242 ; Great Western, 20,988 ; Hull and Barnsley, 
1107; Lancashire and Yorkshire, 8225 ; London, Brighton 
and South Coast, 4209; London and North-Western, 
24,386 ; London and South-Western, 4796 ; Metropolitan, 
948; Metropolitan District, 2448; Midland, 16,227; 
North British, 3398; North-Eastern, 14,254; North 
Staffordshire, 1040; South-Eastern and Chatham, 3744; 
Taff Vale, 958. The number of women employed by the 
railways of England, Scotland, and Wales, on the same 
date, was 54,267. 


WuireE Paper No. 40—“ Ministry of Munitions, Appro- 
priation Account, 1915-16 ’’—has a paragraph referring to 
the special services by railway companies. It says that 
in addition to the performance of the ordinary transport 
work under the agreement with the railways for the period 
of the Government control, the companies have carried 
out for the military a number of special services in the 
nature of constructional work and the supply or manufac- 
ture of stores and plant. Co-ordination of requirements 
with regard to constructional services is secured by the 
placing of orders through the War-office, and the arrange- 
ments for accounting and adjustment with the companies 
in respect of residual values at the end of the war, are also 
dealt with in common. The basis of charge for both 
constructional and manufacturing work was actual cost, 
with the addition of a percentage for supervision, which 
was carried by the companies to revenue account and 
therefore reduced the Government liability under the 
general agreement. 


In order to get its staff to deal more promptly with the 
dispatch of wagons, the Southern Pacific Company has 
issued a circular which points out that a saving of one 
day’s delay on ninety wagons will pay the entire expense 
of operating a freight train over a length of 100 miles. 
The cost of unloading and reloading a car of timber is 
less than the rental of a freight car for five days. A 
ten-word telegram or a fifty-word night letter can be 
sent from Texas to New York for the price of one day’s 
car delay. The demurrage arising out of the invoicing 
of four cars being delayed from 6 p.m. to the following 
day would pay for an additional invoicing clerk. The 
cost incident to delivering thirty-five cars to a connecting 
line at 12.1 a.m. instead of two minutes earlier is equivalent 
to the wages of a shunting crew for an entire day. A 
delay of twenty-four hours in unloading thirty cars 
of ballast would buy 30ft. of 90 lb. rail. Two hours’ 
delay in, furnishing a locomotive called for a train of 
75 cars causes car detention equivalent to the pay of 
an engine-cléaner for two days, 


NOTES AND MEMORANDA. 





Ar the end of the year 1914 the Maschinenfabrik 
Augsburg-Niirnberg had fitted exhaust utilising apparatus 
to 125,000 horse-power of gas engines and 14,000 horse- 
power of Diesel engines. In its experience the efficiency 
of Diesel engines is improved in this way by about 17 per 
cent. 


CoNSIDERABLE quantities of the bark of the South 
African wattle tree have been imported into the United 
Kingdom from Natal in recent years, but most of it prior 
to the war was exported to Germany and Belgium. Since 
then wattle bark has been utilised to a far greater extent 
by tanners in this country. Practically the whole of the 
bark is shipped from Durban in an air-dried condition. 


JupGep from a commercial standpoint the most 
effective size of the wooden cargo ship is between 3000 
and 4000 tons, but for submarine blockade running the 
Americans are building these vessels of a capacity of 
between 1000 and 1500 tons. Obviously, says the 
Scientific American, for offensive purposes twenty? 3in. 
guns carried on ten 1000-ton ships will be more effective 
than two guns on one 10,000-ton ship. 


THE most remarkable example of allotropic disintegra- 
tion of metals is, perhaps, that of tin. Investigation has 
shown that the disease can only occur in a temperature 
not exceeding 64.5 deg. Fah. Tin decay is, therefore, most 
prevalent in cold climates. Another change to which tin is 
liable to comes about at a temperature of 212 deg. Fah., 
when the structure alters from the crystalline to the 
columnar form, losing strength and breaking into 
fragments. 


EXPERIMENTS carried out in Germany with acetylene gas 
for internal combustion engines showed that the propor- 
tion of air to‘gas should be in the ratio of 12.02 to 1 to avoid 
the : formation of soot. The maximum compression 
which”may be used for a mixture of acetylene and air 
is about three atmospheres, compared with 4 5 atmospheres 
for petrol, and’ 10 atmospheres for coal gas. One ton 
of carbide is sufficient to produce 10,000 cubic feet of 
acetylene. 


THERE are some 400 steam-ploughing sets in the country 
at the moment, and between them they can plough and 
cultivate 1,250,000 acres annually, says the Commercial 
Motor. Price and weight of material are two points 
of difficulty, for each ploughing set, comprising two 
engines with the necessary ploughs, cultivators, and other 
implements, calls for some 50 tons of steel in the rough. 
Again, the price of a full ploughing set has gone up enor- 
mously since the outbreak of war—probably from £2900 
to £4400. 


THE prime object of the shipbuilder is to secure material 
of strength as well as durability, and to comply with the 
conditions resulting from the calculations and specifications 
made by the architect or designer. For the attainment 
of these objects no wood has been found superior to 
Southern yellow pine, says Mr. A. C. Powers in Marine 
Engineering. That this is the case is clearly indicated 
by the vast amount of this wood used by the best ship- 
building concerns during the past hundred years. Southern 
yellow pine, comprising the families Pinus palustris 
(Longleaf pine) Pinus herterophylla (Cuban pine), Pinus 
toeda (Loblolly pine), and Pinus echinate (Shortleaf pine), 
is found in practically all of the Southern States. 


PETROLEUM occurs in Assam in intermittent deposits, 
situated in loose sands. The gas pressure is very high, 
and the oil when first struck gushes out with much 
violence. The wells do not produce any very great quanti- 
ties, but keep up a reasonably steady flow for considerable 
periods. The crude oil is very dark, and has a density 
of 0.856. It is distilled in the ordinary wayin continuous 
boiler stills, the products being crude benzene, inter- 
mediate kerosene, ordinary kerosene, and a residue which 
is distilled to dryness in pot-stills. These latter produce 
“batching”’ oil, used for softening jute fibre; some 
lubricating and other heavy oils; a large proportion of 
paraffin wax, this being a hard wax with a melting point 
of 135 deg. to 140 deg. Fah.; and a coke, which is nearly 
pure carbon. 


NOTWITHSTANDING present high prices of platinum, 
production in the Urals during 1916 showed a further 
decrease. The total output amounted to 86,508 oz., as 
compared with 118,709 oz. in 1915: the production in 
1913 and 1914 was 158,084 oz. and 156,755 oz. respectively, 
whilst in 1909 the output amounted to 214,042 oz. The 
chief causes of this decline in the production of platinum 











are the shortage of labour, the difficulty in obtaining spare 
parts for dredgers, and the exhaustion of the richer alluvial 
| deposits. New alluvia will, says the Board of Trade 
| Journal, undoubtedly be found when extensive prospecting 
| is resumed, but there is nothing to indicate an improvement 
in the production of platinum in the near future, at any 
rate during the existence of hostilities ; on the contrary, 
it is probable that the output for 1917 will be less than that 
for 1916. 


A stupy of the influence of heat treatment on the tensile 
properties, resilience, hardness, and micro-structures 
of two aluminium bronzes, has been carried out by 
MM. Portevin and G. Arnou. One alloy A, containing 
90 per cent. Cu and 10 per cent. Al; and B containing 
89 per cent. Cu, 10 per cent. Al, and 1 per cent. Mn. 
Quenching from temperatures below 500 deg. Cent. 
is without effect on the mechanical properties—a result 
which is in accord with the equilibrium diagram, which 
shows that the eutectoid point lies between 550 deg. 
and 600 deg. Alloys quenched at 600 deg. and 700 deg. 
show 2 distinct increase in strength, ductility, hardness, 
and resilience, so that the alloys are improved by this 
treatment from the mechanical and physical point of view. 
Quenching from higher temperatures increases the tensile 
strength and hardness, but causes a diminution in the 
ductility and the resilience. The effects of reheating 
after quenching from 800 deg.’ was then studied, and the 
results show that up to 400 deg. reheating causes an increase 
in the strength and hardness, with a corresponding 
decrease in the ductility and the resilience. Above 
400 deg. the tensile strength and hardness decrease, and 





of four times that of the untreated sample. 














the resilience increases to a value which is of the order | 2 } 
. |always be adequately oiled, or it burns out by melting. 


MISCELLANEA. 





Ir is reported that a new machine gun has been invented 
in Switzerland. The mechanism, which is operated by 
electricity, is stated to be capable of firing far more 
projectiles in a given time than any existing machine 
gun, and to fire without any detonation. 


Tue largest highway bridge in Nova Scotia is a six-span 
steel structure connecting the mainland of Cape Breton 
Island with Isle Madame. It is 2500ft. long overall, of 
which 1400ft. is earth embankment. There are three 
fixed spans of 200ft. each, and a swing span of 205ft. 
The bridge cost £26,000. 


On the subject of standardisation the Iron and Coal 
Trades Review says, that whatever else the steel trade may 
owe to the “consulting engineer it does not owe the 
initiation of the standardisation movement, which came 
from within the trade itself, although, no doubt, it was 
greatly assisted by the Great George-street Institution.” 
Our contemporary says, that the consulting engineer was, 
in point of fact, the main reason why standardisation had 
not been started before 1900. 


In our issue of the 11th inst., we referred in this column 
to the subject of the reduction of tare weight of motor 
omnibuses, and quoted a paragraph from the Commercial 
Motcr in which smaller’ and faster running engines, 
lighter transmission system, and reduction in the unsprung 
weight, are advocated as means to the desired end. The 
editor of the Commercial Motor wishes us to state that to 
reduce the unsprung weight he advocates the reduction 
in the diameter of the driving wheels by 3in. and the 
adoption of cushioned tires. 


Tue British Agent and Consul-General at Tangier 
(Mr. H. E. White, C.M.G.) reports, under date 18th April, 
that according to the local Press a consortium, comprising 
the French companies and firms of Schneider (Creuzot), 
Pavillier, Giros. and Loucheur, Compagnie Marocaine, 
Compagnie Générale, and the P.L.M. and Orléans Railway 
Companies, has been formed to exploit the water power 
of Morocco. ‘The consortium, it is stated, proposes in the 
first place to utilise the falls of the Oum-er-Rebia River 
and probably later the river heads in the Atlas Mountains. 


Just as the Central Empires are blockaded with regard 
to the import of munitions, raw material, and food stufis, 
so are they also blockaded, with regard to news. It is 
in the highest degree improbable, says the Wireless World, 
that any leakage of news from the British Isles could find 
its way to the enemy through the means of any direct 
radio agency. It is perfectly possible for spies and 
traitors, with the requisite knowledge, to erect a wireless 
equipment capable of receiving news, and ‘possibly to 
maintain it for some time without discovery ; but it is 
searcely conceivable that any such concealed station 
should send news without experiencing almost immediate 
detection. 

Accorp1nG to Eastern Engineering a new steel plant is 
to be constructed in Manchuria this year by the South 
Manchuria Railway Company. It will be operated in 
connection with an iron mine that is situated in the An 
Shan Chan region, between Liao-yang and Heicheng. It 
is expected that the steel plant will produce at least 
150,000 tons per annum at first. An abundant supply of 
lime is available not far from the iron mine, and most. of 
the coke will come from the Fushun mines, which are like- 
wise owned by the South Manchuria Railway. As the 
cost of labour is comparatively low, and transportation 
facilities adequate, the whole scheme will be worked on a 
most economical basis. The railway company has 
acquired a large tract of land, so that operations may be 
indefinitely extended. 


Tue retirement of Mr. Henry Fitzgerald Beale in 
December last removes from the establishment of the 
Bombay Presidency an engineer whose name will always 
be closely associated with the great protective irrigation 
schemes of the Deccan, says Indian Engineering. For 
some four years previous to his retirement, Mr. Beale 
was Chief Engineer and Secretary for Irrigation in the 
Presidency, and in that capacity he had to deal with the 
vexed project for the canal and barrage at Sukkur. 
Mr. Beale distinguished himself in other ways than in his 
great successes in the Bombay Deccan. For some five years 
he was Professor of Civil Engineering in the College of 
Science, and for a time the Principal of the College. He 
also held the office of Superintendent of the Archzo- 
logical Survey, a post in which he made his mark. 


A new British coaling plant has recently been erected 
at Port Natal. The plant is stated to be the only one of 
its kind in South Africa, and it is claimed that it is one of 
the largest belt-conveyor installations at present in opera- 
tion for coaling vessels. According to the Natal Mercury, 
the plant was designed to load 600 tons of coal per hour. 
This result has been easily attained, and it is estimated that, 
under favourable conditions, it is capable of loading 1000 
tons per hour. Power is supplied by three 150 horse- 
power motors, and nine of smaller capacity, supplying an 
aggregate of about 1000 horse-power for the various 
operations of the plant. The main—horizontal—conveyor 
belt is 525ft. long, and has a speed of 450ft. per minute ; a 
smaller—incline—belt is 230ft. long. A feature of the 
plant is the care that has been taken to avoid undue 
breakage of the coal. A direct fall is obviated, and the coal 
is gradually lowered into the ship’s hold. 


Waraittne on the subject of roller bearings for petrol 
engines the editor of the Autocar regards white metal 
bearings as fusible plugs in the wrong place. The fusible 
plug in the fire-box of a steam boiler is simply an automatic 
means of extinguishing the fire if the water level should 
fall dangerously low. The soft metal bearings of the 
petrol engine are fusible metal which shall melt and prevent 
entire wreckage of an engine should the lubricating 
oil supply'cease. So far the two devices are not dissimilar, 
but in the case of the steam boiler the plug does no harm 
and is inert till its time for action comes, when it may 
prevent very serious damage and even loss of life. On 
the other hand, the soft, easily melted big end or main 
bearing is always harmful, as it causes needless friction 
throughout its entire active life because it is a plain 
bearing ; it also introduces complications because it must 
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The Folkestone Raid. 


Apart from the deep regret’ that women and 
children should have been the victims of the aero- 
plane attack on Folkestone on last Friday evening, 
the most generally expressed feeling is one of surprise 
that Germany had not long ago employed aeroplane 
squadrons for the bombardment of English towns. 
The futility of the Zeppelin was proved six or seven 
months ago; the power of aeroplanes to carry 
large quantities of explosives and to act in homo- 
geneous bodies against prescribed areas had been 
brought home to the enemy by many successful 
assaults by the Allies. How was it, then, that he 
had delayed so long to adopt means of which the 
value was well known? Three possible reasons 
may be advanced. First, that he was preparing 
the way by experiments with single machines ; 
secondly, that he was waiting for climatic condi- 
tions of the most favourable kind, and, thirdly, 
that he had not the particular type of aeroplane 
that he deemed best for the purpose, or, having it, 
could not spare it from other duties. We make no 
attempt to say which of these causes most influenced 
him, but we may observe that the Allies have carried 
out squadron bombardments all through the winter, 
and that there have in the last few weeks been as 
many favourable days as the heart of the airman 
could desire. Hence the second condition must be 
heavily discounted. Of the other, that Germany 
knew what type of machine was most suitable for 
attacks of the kind we can scarcely doubt, and 
that experiments were necessary to satisfy herself 
that the narrow seas could be crossed and bombs 
dropped on the far side is negatived by all experience. 
Unless, then, we are to suppose that she had some 
particular object in attacking Folkestone on the 
evening selected—and if she had any such object 
she would almost surely have claimed publicly that 
it had been attained—we are almost forced to the 
conclusion that she had not suitable aeroplanes to 
spare from more direct military requirements. 

We have made this brief examination of the 
possible causes of the late arrival of a manifestation 
that had been long expected, for a special purpose. 
At the back of all minds is the thought how the 
repetition of such attacks can best be stopped, and 
it is reasonable to suppose that the same causes 
which operated to prevent their earlier arrival 
will be the most effective in preventing their repeti- 
tion. The lesson would appear to be that the only 
effective way of checking attacks, which it is ex- 
tremely difficult to meet once they are launched, 
is to force the enemy to retain as many machines 
as possible on his fighting fronts; in other words, 
to do precisely what a general does when he pins 
down part of an opposing army by attacking it, 
in order to prevent it operating elsewhere. Immunity 
is to be sought rather by sending more and more 
flying machines to France and Flanders, by dispatch- 
ing squadron after squadron to bombard centres 
of military importance in the fighting area, by 
harassing continually the foe by such daring 
manceuvres as those recorded of late, and by annoying 
him by observation of all his movements, than by 
retaining at home squadrons set apart to meet raids 
of the kind. The difficulties of ensuring protection 
by such squadrons would be enormous. It is true 
that a company of enemy machines flying in formation 
might be identified, and it is conceivable that the 
defensive squadron might take the air in time to 
disperse it, but single machines flying at a great 
height are distinguished only with uncertainty, 
and a number might converge from different direc- 
tions on a single point, with a very good chance of 
escaping detection. Something, no doubt, might 
be done to distinguish our-own machines—an obvious 
course would be to fly them always at a relatively 
low elevation, and thus oblige the Germans to fly 
at an equal height if they desired to simulate our 


1917 





craft, but that would hardly be of avail at dusk or 
in cloudy or misty weather. All considerations, 
then, seem to point to one conclusion, that we must 
be prepared to accept with courage and resolution 
occasional successful exploits of the kind, but that 
we may put some restriction on them by unceasingly 
destroying German machines in the fighting areas, 
and, by the constant activity of our own aeroplanes 
in ever-increasing numbers, force the enemy to keep 
for other purposes all the machines he can produce. 
At the same time we must be careful to avoid 
exaggerating the importance of such attacks. The 
assault upon civilians rouses our indignation, and 
the murder of women and children is deeply repug- 
nant to us, but we should be grossly illogical if we 
allowed such incidents to affect us more than the 
destruction of a transport with its burden of soldiers 
and its valuable material of war. 

There is one other course for preventing the 
repetition of such attacks, a course about which 
there is the widest divergence of opinion, a course 
which is as distasteful to the Government and the 
people of this country as it is to the gentlemen and 
sportsmen of our flying corps. A fair fight in the 
open sky, the bombardment of an enemy depot, 
an attack with Lewis guns on his troops and convoys 
—these things are fair in the code of honour of the 
flying services; but to attack open towns, to drop 
bombs where children and women and civilian men 
engaged in peaceful occupations may be the victims 
is odious to them. It is a policy only to be adopted 
as a last resort, a. policy which can only be defended 
if it be successful. A course of reprisals which did 
not prevent the enemy from doing these outrageous 
things would only add to the horror of them, and 
would Jeave on our country a taint from which it 
has endeavoured to keep itself free. Reprisals may 
be proved necessary, and Germany should know, 
and does know, that if we resolve to adopt them, we 
have the power to carry them out with thoroughness ; 
but there are few persons who, in their calmer 
moments, even in the areas that have suffered most 
from this fiendish form of warfare, would not see 
them entered upon with profound regret. 


Labour and the State. 


REcENT events indicate with a clearness which 
should impress even the unreflecting that a critical 
stage has been reached, not merely in the relations 
between employers and employed, but in the attitude 
of labour to the State. The engineers’ strike was 
only a manifestation, not the thing itself; the first 
boiling over of the cauldron of discontent, not the 
seething stew the pot contains. When it is human 
material which is being handled pyrometry is a 
delicate art, and those who have applied the match 
on this occasion would not be the first experimenters 
who have failed to maintain control of temperature. 
If the engineers in charge, the trade unions, and the 
employers elect to stand idly by, and the Govern- 
ment, which occupies the position of supreme control, 
omits to take a hand in reducing the conflagration, 
there is the possibility that our great industries 
may get gutted out. In any case, great changes are 
foreshadowed. The war has given labour a new view 
of its place in the State. Engineers have been told 
that without their aid the war could not be fought, 
much less won. With words of this character ringing 
in their ears it is not surprising that extremists 
among the workers have lost their sense of perspective, 
are anxious to make a bid for power, and succumb 
tothe old but specious doctrine that the millennium 
can be reached with the use of a high-speed policy 
and by a short cut. The situation requires handling 
with firmness, tact, and sympathy, lest these per- 
nicious ideas should make new disciples. It should 
be clearly understood that upon the settlement 
between labour and the State rests the industrial 
future of Great Britain. Are we going to win on the 
battlefields of Europe, and throw all our opportunities 
away by civil faction at home ? 

An obvious need is that immediate and close 
attention should be given to defining the real position 
to which labour is entitled in the new commercial 
era. It is probable that. but for the rigidity of the 
censorship, which prevented free and frank discussion 
of the subject in the Press, sufficient light would have 
been thrown on the situation to have allayed the 
unjustified suspicions of labour, and it cannot be 
too strongly insisted that there must be an end to 
that muzzling of the Press which enabled the sinister 
campaign of misrepresentation in the shops to go on 
unchecked, and subject to no counter-attack. It 
needed the bombshell of the strike to arouse a good 
many people, who either shut their eyes or obstinately 
refused’ to face facts, out of their comfortable com- 
placency. The ‘‘ wait and see” attitude is more 
than the indiscretion of a particular group of men— 
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it has been the national creed. At last, thanks to 
the intervention of the Prime Minister, the eyes even 
of our rulers are open to the dangers of the situation. 
It is recognised that the labour question requires 
further investigation, and there will be nothing but 
praise for the decision to institute an inquiry into 
the causes of industrial unrest, which is particularly 
acute in the shipbuilding and engineering trades, 
and to appoint, not the ordinary type of Commission, 
upon whose report the dust gathers thick in the 
pigeon-holes of Government offices, but seven separate 
Commissions, to each of which will be assigned a 
particular area of the country, so that the results of 
inquiry may be available within the reasonable period 
of time which alone would satisfy the country. 
Pressure has naturally been put upon the Govern- 
ment to postpone the further consideration of the 
Munitions Bill until these Commissions have reported, 
and although it was not possible to give a definite 
promise to this effect, it is likely that this concession 
will be made, as no agreement has apparently yet 
been reached with the trade unions, and certainly 
not with the strike leaders, as to the amendment in the 
Bill which would enable it to be passed with the 
assent of labour. It would be a pity if a decision 
were made to enforce the new Bill on those to whom 
it might only appeal asa fresh incentive to rebellion. 
The point of view of the workman, and there has 
been little or no attempt to correct his vision, is that 
to the various sacrifices of trade custom to which 
he has assented are now to be added fresh regulations, 
which he is told by his evil counsellors will mean the 
wholesale enlistment of skilled men, and a condition 
of affairs little, if anything, removed from industrial 
conscription. He has known for some time past, 
but the average mechanic has not resented it the 
less on that account, that the promised restoration 
of old workshop conditions, on which such stress 
was originally laid, may be so inexpedient that the 
trades unions will not press for it. The workman 
is perplexed at the revolution which circumstances 
are imposing on industry and wants the upheaval 
to follow lines drawn by himself. We have, however, 
a better opinion of the great majority of those who 
man the workshops than to believe that when the 
facts of the situation are placed fully and frankly 
before them, and the ban on discussion of the aims 
and aspirations of labour removed, they will be less 


loyal to the national cause than those serving with 


the active forces. Perhaps a mistake was made in 
linking the appeal to the patriotism of the mechanic 
with coercive Acts of Parliament, but it has to be 
admitted that the Munitions Act was passed at a 
moment of great emergency, and that it achieved 
the desired result in the shape of output of material, 
even though the price to be paid is the present serious 
condition of industrial unrest. Now that the output 
of munitions is on a basis commensurate with the 
requirements of the forces in the field, it is fitting 
that Government policy should be shaped to meet 
a more urgent problem, and the great body of men 
will, it may be safely asserted, be content to await 
the working of the new local Commissions, and take 
advantage of the opportunity thus afforded of making 
a reasoned statement of the claims of labour. 

It was opportune that the formation of the National 
Alliance, to which reference is made elsewhere in 
the present issue, should have taken place at this 
moment. Such a body can clearly undertake a 
great deal of useful work in defining the new and 
higher place in the State which labour has proved 
its right to occupy, and to an organisation of this 
character may be entrusted the task of sifting the 
recommendations which may be made by the Govern- 
ment Commissions, and making suggestions as to 
the manner in which they may be applied in the 
interest of particular trades. There is certainly 
ground for hope that out of the present campaign 
may emerge an understanding which will convert 
the old condition of armed neutrality between 
employers and employed, which was occasionally 
breaking into open war and which was a heavy 
tax on British industry, into a permanent peace. 
The most urgent task before the engineering trades 
to-day is to frame the clauses of a peace treaty 
which will make capital and labour co-operative 
instead of antagonistic elements. 








RANDOM REFLECTIONS. 


———— a 


Ir is a good many weeks 
since we alluded in this column 
to some old engineering books 
of which we had become the 
fortunate possessors. Into those volumes we have 
found leisure to dip from time to time since, and we 
have occasionally quoted from them in these Random 
Reflections. One of the pleasures, and not the least 
in doing so, is the fact that such references have led 


Old Books. 





to sympathetic letters from correspondents, and to 
the loan on more than one occasion of equally precious 
volumes. No enjoyment is complete that cannot 
be shared, and it is with the liveliest satisfaction 
that we find others just as keen on these old works 
as we are ourselves. Only last week we received 
the following letter : ‘‘ Some months ago you referred 
to a few of the older engineering books you had 
obtained, and which you were looking forward to 
renewing acquaintance with. Would it not be 
possible for you to let your readers have a list of 
these, as I am sure there are quite a number of 
engineers who like to dip into such works for relaxa- 
tion, and some of yours might be new to many of us, 
while we in turn might have some you do not possess.” 
We cannot refuse a request so courteously expressed, 
and especially because there are horrible gaps in 
our little collection—we have tried hard to get a 
Farey, for example—which some reader may help 
us to fill; but to name all the books would possibly 
be a little tedious, and we will ask our correspondent 
at this time at least, to be content with a portion only. 
We are at a loss which to put first. Elijah Galloway 
has a charm of his own, because he wanders over & 
wide field, but old John Bourne writes in language 
that it is a real joy to read, and his drawings are 
gems to treasure. Then what of Tredgold, the Steam 
Engine of 1827, on its thick hand-made paper with 
rough edges and its old binding knocked to pieces 
by years of handling—it must go to the binder 
when we can decide how to treat it—or of Pambour 
on the Locomotive, published in Philadelphia in 
1836, or the less well-known Students’ Guide to the 
Locomotive Engine, translated from the works of 
Messieurs Flachat and Petiet, civil engineers of 
France—a delightful book most villainously bound, 
with seventy-two beautifully executed plates in- 
scribed in the corner B. R. Davies, Sculp. It is dated 
°49, and it changed its name in a later edition to the 
Railway Engine Drivers’ Guide. Then there is the 
eighth edition of Dr. Dionysius Lardner’s famous 
volume on the Steam Engine, Steam Navigation, 
Roads, and Railways, a very old friend well thumbed, 
and bearing the honoured name of the first owner, and 
of an old Irish house, where it was first opened sixty- 
six years ago, on the title page. Then come a couple 
of volumes as big as a barn door with little more 
than plates in them, Burgh’s Land and Marine 
Engines, and Mémoire sur les Bateaux a Vapeur 
des Etats-Units d’Amerique, by M. Marestier (1824), 
with Robert Mallet’s name scrawled across the 
corner of the first page. A later volume of almost 
equal proportions, but of later date, is Coulthard’s 
Blast Engines, with splendid plates engraved by 
Davies. We must also mention, though we have 
already exceeded our space, two books published by 
Weale, and bound in one volume, one by Henry Law 
on Civil Engineering, and the other by Robert 
Murray on Marine Engines and Steam Vessels, 
they are dated ’51 and ’52. To other books in our 
little collection we may return on another occasion, 
and we might conclude here by saying that we should 
be delighted to hear from correspondents about old 
volumes in their possession. 
* * * * * 


Amoncst the bad old customs 
which the renaissance of thought 
effected by the war is beginning 
already to overthrow is the reten- 
tion of so-called trade secrets. The necessity of turning 
out munitions with the greatest possible expedition, 
the control of several thousand works by the Ministry, 
the movements of peripatetic inspectors bearing 
knowledge from shop to shop, have removed many 
of the old barriers. Others have been destroyed by 
the Department of Scientific and Industrial Research, 
and others, again, are beginning to crack under the 
stress of new trade associations and amalgamations. 
It may, with some assurance, be asserted that not 
many years hence the only people with trade secrets 
will be the rapidly disappearing class of small indus- 
trialists, people like the little cutlers of Sheffield, who 
have handed down from father to son for generations 
secret nostrums for the hardening of steel. It is 
rather remarkable that there should ever have been 
any trade secrets in mechanical engineering, but 
they flourished as well in it—which is not saying 
much—as in trades turning out goods in which 
everything was not revealed by simple inspection. 
It has always seemed odd to us, for example, that 
machine tool makers looked suspiciously on the 
publication of drawings, and refused to give them to 
us for our pages, because they believed they were 
copied by their competitors. It is rarely indeed 
that a machine tool maker can keep, for more than a 
few months, full particulars from a rival who desires 
to know them. Some are. of necessity, revealed by 
the patent, some are easily deducible by mere inspec- 
tion of a machine, and others are to be discovered 
when the machine is stripped. In the last resort it 
is always possible for a competitor to buy a machine 
for his own use, and examine its parts at his leisure. 
The only possible excuse for secrecy was that it 
made the way of the pirate a little more difficult. 
But all this reserve will, we have little doubt, 
ultimately be overthrown. The establishment of 
associations between manufacturers, like that 
amongst machine tool makers, for example, will 
remove internal rivalry, and it is not at all improbable 
that when every nation has, as it is likely to have, 
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its Offico of Industry or Commerce, samples of 
the machinery of foreign competitors will be pur- 
chased by the State and freely exhibited in detail to 
all interested parties. Competition will then depend, 
not on design—except in so far as it is protected by 
patents—so much as upon excellence of manufacture, 
and, above all, upon workshop methods. There 
was a time when the man who had a file beat the 
man who had nothing but a hammer and a piece of 
millstone grit, but when all men got files that advan- 
tage disappeared, and it was then the man who 
could use his file best that won. So it will be in the 
near future. When all have got equal knowledge, 
he who uses that knowledge best will beat his com- 


petitors. 
* 7 * n * 


Ir was with the greatest pleasure 
and the that we published, in our last issue, 
War. a letter from Mr. Michael Longridge. 
President of the Institution of 
Mechanical Engineers, under the heading a “ Secret 
Session for Engineers.’’ The letter was a defence of 
the action of the Council of the “ Mechanicals ”’ with 
regard to a motion brought forward by Mr. E. W. 
Petter, in June, 1915. Whether a Council ought to 
decide upon its own action before bringing a proposal, 
submitted by a private member, to the attention of 
a meeting, or whether, indeed, there was any prior 
arrangement amongst the members of the Council, 
we do not pretend to say, but in perfect fairness we 
must admit that the case put forward by speakers 
from the Council table and from members convinced 
us, as they did many others who had entered the hall 
with different views, that the Institution could not, 
and it was not necessary that it should, act in the 
manner proposed by Mr. Petter. As the Council was 
already aware of certain facts before the meeting, 
facts which subsequently influenced the voting, | it 
might with propriety have come to a decision before 
meeting the members. But we are not concerned 
to defend the Council, and in any case, this is 4ill 
ancient history; it is now too late to adopt. Mr. 
Petter’s plan, and we had no such scheme in our mind 
when we supported the suggestion for a “Secret 
Session for Engineers.” There was no question 
whatever of asking the “‘ Mechanicals ’’ to mother the 
inventions of the members. The proposal was simply 
that such facts about the submarine campaign as were 
likely to be of value to the inventor should be laid 
before members of the engineering profession in a 
secret session. The Institution would take no 
further responsibility than arranging the meeting and 
guaranteeing, as far as it reasonably could, the good 
faith of those invited to attend. The advantage of 
a meeting of the kind would lie in the fact that only 
persons who were able to appreciate the scientific and 
engineering features of the problem, people, that is. 
who would not make wild and impracticable pro- 
posals, would be present. We cannot see that any 
more danger could result from such a session than 
from a secret session of the House of Commons, and 
it would have this difference, that whilst the latter 
is called to satisfy something but little better than 
mere curiosity, the former would have a very serious 
and practical purpose. Mr. Longridge assures us 
from his knowledge of the working of one Ministry 
committee, that “‘ such problems are constantly being 
placed confidentially before those most likely to find 
the solution.”” The deduction from this statement 
is: ‘‘ If these selected men cannot find the solution, 
no one can.” That we must positively and em- 
phatically deny. It is quite conceivable that another 
trained brain approaching the problem from a 
new direction would succeed where a few selected 
men had failed. May we ask, as a single example, if 
it would have occurred to Mr. Longridge’s committee 
to invite Mr. Wilfrid Stokes to invent a trench 
mortar ? 
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THERE is more in the whole question 
d th than we have dealt with in the 
“War preceding note—no less a matter 

: than the general position of the 
engineering institutions during the war. They had 
a great duty to perform not only to their mem- 
bers, but to their country. Have they performed 
it ? They have lent or rented their buildings, their 
leading members are serving the Crown, they have 
performed some small services in the selection of 
officers for the Royal Engineers and other corps. But 
what else have they done? We were assured in the 
early stages of the conflict that this was an engineers’ 
war. How much have the Institutions done to see to it 
that the engineers of the country did their best for it, 
and that having done their best thelr services were 
recognised ? We fear it would be found that their 
general attitude has been a non possumus. ‘They are 
perfectly well aware that certain things are not being 
done as well as they might be done. Ifjthey had weight, 
they could have brought such pressure to bear in the 
proper quarters that wrong things would have been’ 
put right. We are loath, indeed, to believe that they 
have so little power, that they could not make their 
influence felt, and yet when we look back upon the 
whole course of events we cannot recall a single case 
in which the Institutions, acting as corporate bodies, 
have controlled a great decision. They have, it is 
true, considered various papers on workshop methods, 
and so on, but they have not been great papers or 
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great discussions, and the mark they have left on the 
practice of the country is insignificant. One Institu- 
tion—not, alas, an engineering one—has performed, 
and is still performing, invaluable services for the 
war; our engineering institutions have done next to 
nothing. We cannot but regard this as deplorable. 
If there was ever a time when they might have made 
their influence felt, surely it was this time, and one 
is almost forced to the conviction that their country 
and their Government has bare cognisance of their 
existence. It may be that united action is needed ; 
is it conceivable that any jealousies stand in the way 
of such action ?. An Engineering Senate was proposed 
some time ago, a body which would represent and act 
for all the engineering associations, and through 
them for their members. We should be glad to know 
what progress has been made with it. We are 
conscious that we speak with some heat. But we do 
so now, as we have done in the past, because the good 
name of the institutions that represent our pro- 
fessions is dear to us, and because we long ardently 
to see them better and greater than they are at 
present. May we ask that the sincerity of our 
intentions may excuse the severity of our words ? 
* * * * ~ 


No one who has not tried knows 


— how difficult it is to write anything 
Agriculture. that will convey the precise mean- 


ing desired! It may be done if 
you have space enough, but in such short notes as 
these, which are of necessity concentrated and must 
rely in some measure on suggestion rather than 
specific statement, it is doubly difficult. We had 
not intended, in a ‘* Reflection ” entitled “ Electricity 
and Crops,” which appeared in this column on May 
18th, to say a single word which could pain the Agri- 
cultural Electric Discharge Company, of Gloucester, 
whose plant is employed at Lincluden. Yet it 
appears from Mr. Newman’s letter, which we print 
to-day, that we have unconsciously done so. In 
alluding to the high tension apparatus as not very 
suitable—the actual words in the report are ‘‘com- 
paratively inefficient ’’--we hoped it would be 
understood that even better results might be expected 
from a better plant. We believe Sir Oliver Lodge 
himself, under whose patents the apparatus is made, 
would admit that it is experimental, and we are 
informed by the company that a much better form 
is being made. Surely in these circumstances it 
is stretching sensitiveness rather far to see adverse 
criticism in our remarks. Again, we think our 
correspondent has missed the point, which we took 
some trouble toexplain, when we expressed ourapproval 
of the cautious attitude of Professor Blackman 
and Mr. Jérgensen. Experiments have, it is true, 
been carried on for several years, but tests of this 
kind are of necessity slow, and to be perfectly conclu- 
sive, a great number have to be made before it can 
be asserted with absolute confidence that specified 
results will be attained. It must be remembered 
that no one knows yet how and why the observed 
effects are brought about, and, therefore, no one 
can say with full certainty that some change 
of conditions, say, for example, of soil or weather, 
might not upset all calculations. If, then, a farmer 
should be encouraged to employ the plant, and if, 
because the predisposing conditions did not happen 
to exist, he failed to get the results that had been 
promised, the progress of the discovery would be 
checked rather than encouraged. It is certainly 
not necessary to wait till we know everything about 
the system before it can be recommended, but the 
more we know about it the less chance will there be 
of falling into a mistake which might hinder for many 
years the development of a discovery of such incalcul- 
able promise. The Agricultural Electric Discharge 
Company has worked nobly and stuck to its experi- 
ments, in the face of much difficulty, for many 
years, and no one would regret more heartily than we 
that any shadow should be thrown on the system 
as the result of a farmer’s disappointment. We have 
no doubt that the reporters were influenced by some 
such view as this when they wrote in the cautious 
vein to which we alluded. 
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Ir is common enough to hear 


P —— people talking glibly of the polluted 
” nag atmosphere of cities and praising 


the relatively clear air of the 
country and the sea-side. The lady of the house 
thinks of her curtains and looks with sadness upon 
her tarnished silver, and the master of the house 
ponders with regret upon the deleterious effect of 
the city’s fumes on his pictures, grumbles because 
a fog makes his train late, or is alarmed by his bill 
for electric lighting. But how many consider that 
they themselves are responsible in some measure 
for these things, or, acknowledging that they are, 
do not excuse themselves on the ground that their 
smoky chimneys are few in number, or that their 
factory stack, belching out corroding fumes, is one 
of the inevitable ills of big industries, and in the long 
run. on account of what it helps to produce, does more 
good than harm? The public is, indeed, ready to 
believe the astonishing statistics about the weight of 
soot sent into the air annually, which we, for example, 
have published from time to time, but it remains 
apathetic. In spite, however, of the lack of general 
sympathy in its work, the Committee for the Investi- 





gation of Atmospheric Pollution sticks to its thankless 
task of educating an indifferent people, and keeps 
on piling up its horrifying figures. In the course 
of time it will achieve something, for persistent 
endeavour always does, in the long run, win a good 
cause—and sometimes a bad one. No one then will 
grudge it the grant of £500 which it has recently 
received from the Department of Industrial and 
Scientific Research, and which is intended to cover 
the cost of investigations made in the present year. 
To carry out the work the main Committee has 
appointed an Advisory Committee on Atmospheric 
Pollution to the Meteorological Office, but reliance 
will still be placed in local authorities for the collection 
of data, and such authorities must provide the neces- 
sary apparatus, which is not of an elaborate nature, 
at their own expense. It is perfectly obvious that 
the wider the scope of such investigations the more 
valuable and conclusive will the results be, and 
we may express a hope that since the Department 
of Scientific and Industrial Research—cannot this 
cumbrous title be contracted to the Research Depart- 
ment ?—has taken the investigations under its wing, 
the number of authorities collecting data will increase. 








CHANGES AT THE ADMIRALTY. 





THE past month witnessed what might almost 
be called a revolution at the Admiralty. At any 
other time the changes wrought would have created 
little short of a panic at home, and attracted the 
attention of the whole world. Now they are accepted 
here as the right measures to take, and, if any alarm 
be felt, it can only be among enemy naval authorities. 
In the middle of the month it was announced that 
the King had approved the following appointments :— 
Admiral Sir John Jellicoe, G.C.B., O.M., in addition 
to being First Sea Lord, was to be Chief of the Naval 
Staff; Vice-Admiral Sir Henry F. Oliver, K.C.B., 
then Chief of the Staff, was to become an additional 
member of the Board of Admiralty, with the title 
of Deputy Chief of the Naval Staff; Rear-Admiral 
Alexander L. Duff, C.B., who was in charge of the 
Anti-submarine Division of the War Staff, was to 
become an additional member of the Board of 
Admiralty, with the title of Assistant Chief of the 
Naval Staff; Rear-Admiral Lionel Halsey, C.B., 
C.M.G., then Fourth Sea Lord, was made Third 
Sea Lord in succession to Rear-Admiral Frederick 
C. T. Tudor, who is about to take up the post of 
Commander-in-Chief of the China Station; Sir Eric 
Geddes was to become an additional member of the 
Board of Admiralty, with the title of Controller, and 
with the honorary and temporary rank of Vice- 
Admiral, and Rear-Admiral Hugh H. D. Tothill, 
C.B., was to become Fourth Sea Lord. 

Only one of these appointments was really outside 
what might be called ordinary routine, but it involved 
such a radical departure from precedent that it 
caused not a little astonishment. Sir Erie Geddes’ 
great ability and sterling qualities had long been 
recognised by railway men, but by comparatively 
few others. He has had wide railway experience 
abroad and at home, and has for some time been 
connected with the North-Eastern Railway, of 
which he is Deputy General Manager. When he 
received his first war appointment as Director-General 
of Munitions Supply there were many who asked 
who he was. Who he is is one of the ablest and 
strongest men of the present day, and there are many 
who can testify from experience that he is a man of 
iron will, who, having made up his mind what course 
to take, pursues it, no matter what the obstacles 
encountered. The services which he has rendered 
to the cause of the Allies in connection with transport 
on both sides of the Channel have been invaluable. 
While performing them he held high military rank. 
That was, we suppose, more or less necessary by 
reason of the rules of the service. It is, at any rate. 
in accordance with precedent. Moreover, he had 
received something in the nature of military training 
in his youth, having taken a portion of his education 
at Oxford Military School, so that to give him military 
rank did not seem to be so incongruous. But now, 
in accordance also with Service regulations, he has 
become Vice-Admiral—presumably, for the time 
being at any rate, relinquishing his military title. 

In explanation of the changes at the Admiralty, it 
was stated at the time the announcement of them 
was first made, that they had a twofold object. The 
first was to free the First Sea Lord and the heads of 
the Naval Staff, as far as possible, from administrative 
work, in order that they might concentrate their 
attention on the important issues relating to the 
naval conduct of the war. The second was to 
strengthen the Shipbuilding and Production Depart- 
ments of the Admiralty by providing an organisation 
comparable with that which had supplied the Army 
with munitions. It was further stated that it was 
intended to develop and utilise to the best advantage 
the whole of the shipbuilding resources of the country, 
and as far as possible to concentrate the organisation 
under one authority.. Sir Eric Geddes was, it was 
stated, to be responsible for fulfilling the shipbuilding 
requirements of the Admiralty, War-office, the 
Ministry of Shipping, and other Government Depart- 
ments in respect of the design, construction, altera- 
tions, and repairs of warships and other vessels of 
all classes, and the requirements of the Admiralty 





in respect of armaments and munitions. Moreover, 
as the duties for which he will be responsible at the 
Admiralty will include not only shipbuilding, but 
also the production of armaments and munitions, 
and hence it is necessary thatYhis touch with that 
body should be close and intimate, Sir Eric has 
been appointed a member of the Board. He will 
also be a member of the Shipping Control Committee. 

An announcement issued by the Admiralty on the 
27th of the month showed that still further changes 
at the Admiralty had been effected, and that Sir 
Eric had in the intervening fortnight evidently been 
busy collecting an able staff round him. First of all, 
it is stated that Sir Eustace H. Tennyson d’Eyncourt, 
K.C.B., is to continue to hold the office of Director 
of Naval Construction, and to remain the principal 
technical adviser of the Board of Admiralty on the 
design of warships. Then Sir James B. Marshall, 
K.C.B., Director of Dockyards and Dockyard Work, 
and Mr. W. H. Whiting, O.B., Superintendent of 
Construction Accounts and Contract Work, are to 
relinquish their appointments, which they continued 
to hold at the request of the Board of Admiralty 
since they reached the normal age of retirement 
from the public service. 

Sir Eric’s title is, as stated above, to be that of 
“‘ Controller.” As Deputy Controllers the following 
appointments have been made :—Mr. Thomas Bell, 
late managing director of the Clydebank establish- 
ment of John Brown and Co., Limited, has been 
made Deputy Controller for Dockyards and Ship- 
building. He is to be responsible to the Controller for 
all matters pertaining to the construction of war- 
ships and the maintenance, alteration, and repair 
of warships and armed merchant cruisers, both 
at the Royal Dockyards and by contract. Major- 
General Sir A. S. Collard, C.B., R.E., who is Director 
of Inland Waterways and Docks, in the Department 
of the Director-General of Movements and Railways, 
is to be Deputy Controller for Auxiliary Shipbuilding. 
He is to be responsible to the Controller for all 
matters connected with the design, construction, and 
purchase of merchant ships, transports, oilers, fleet 
coaling and similar vessels, of inland water transport 
vessels, and of auxiliary craft of all kinds required 
by the Admiralty or other Government Depart-' 
ments. He is also to be responsible for the alteration 
and repair of all such vessels, except at the Royal 
Dockyards. Finally, Sir Vincent L. Raven, who is 
Chief Mechanical Engineer of the North-Eastern Rail- 
way—and therefore one who has worked before with 
Sir Eric—and Chief Superintendent of Ordnance 
Factories, is to be Deputy Controller for Armament 
Production, and as such to be responsible to the 
Controller for all matters pertaining to the manufac- 
ture and purchase of ordnance, matériel, torpedo, 
and mine, &c., matériel. 

The following appointments as Directors have 
also been made :—Mr. W. J. Berry, who is Assistant 
Director of Naval Construction, has been made 
Director of Warship Production. He will be respon- 
sible to the Deputy Controller for Dockyards and 
Shipbuilding for the construction of warships of all 
kinds by contract, including the hulls, armour, 
machinery, electrical apparatus, equipment, and 
fittings. Rear-Admiral Lawrence E. Power, C.B., 
who is Superintendent of Contract-built Ships, has 
been made Director of Dockyards and Repairs. 
He will be responsible to the Deputy Controller for 
Dockyards and Shipbuilding for the general manage- 
ment of the dockyards and for the work in them, 
including the construction, repairs, and alterations 
of warships, and their machinery, electrical apparatus, 
equipment, and fittings. 

Colonel H. Livesey, R.E., who is Deputy Director 
of Inland Waterways and Docks, is to be Director 
of Contracts during the absence of Sir Frederick W. 
Black, K.C.B., who is now serving as General Director 
of Munitions Supply in the Ministry of Munitions. 
Lieut.-Colonel J. C. Beharrel, who was one of the 
Assistant Goods Managers of the North-Eastern 
Railway, and who is Assistant Director-General of 
Movements and Railways, has been made Director 
of Statistics, while Lieut.-Colonel R 8. Horne, K.C., 
has been made a Director charged with all questions 
relating to the supply, distribution, and allotment of 
raw materials. 

Finally, Acting Captain Thomas E. Crease, C.B., 
R.N., has been appointed to be Naval Assistant to the 
Controller, while Mr. J. A. C. Champion has been 
appointed Civil Assistant to the Third Sea Lord and 
the Controller. 

With this powerful body of men in charge of 
matters much may be looked for. At any rate, 
there would appear to be remarkably little red tape 
about these new appointments. 

Another change which was announced during the 
month—though whether or no it has any connection 
with the other changes detailed in the foregoing 
we are not in a position to say—is the retirement of 
Engineer-Vice-Admiral Sir Henry J. Oram, K.C.B., 
from the post of Engineer-in-Chief of the Fleet. 
This retirement is to take effect on June 8th, and . 
the position has been filled by the appointment of 
Engineer-Rear-Admiral George G. Goodwin, C.B. 
Rear-Admiral Goodwin, after being for some years 
Chief Engineering Assistant to the Director of Dock- 
yards, was in 1907 appointed Deputy Engineer-in- 
Chief of the Fleet, and has held that appointment 
down to the present time. 
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NOTES ON THE CONSTRUCTION OF TURBINE | 
PUMPS.* | 

By ALAN E. L. CHORLTON, of Lincoln, Member. | 


(Concluded from page 479.) 


IV. THE ROTOR. 


As is well known, the internal design of a multi-stage turbine | 
pump involves a rotor comprising a number of impellers keyed | 
on to a shaft, the shoulders or bosses of which abut on each 
other and are secured and maintained together by double nuts 
or the like at, or near, the ends of the shaft. Such portions of 








useless, the pump eventually arriving at a condition worse than 


if a suitable clearance had been allowed at the first. 

The author believes that too much use is made of these 
intermediate supports in turbine pumping design. It is found in 
practice that an internal bearing to be successful must have the 
same water pressure at both ends, and must be properly lubri- 
cated with good grease ; it then gives excellent results. We are 
thus left with the fact that we are practically dependent on the 
shaft itself for the necessary’ strength and stiffness to allow of 


| fine internal clearance, and the importance of a good design 


which will economically give the minimum deflection of spindle 
at once becomes apparent. 

The factors affecting the deflection of a turbine pump spindle 
are :—Static: (a) The weight of spindle and distribution of 








| the whole question of vibration being intensely complicated by 


the loading and supports. 

In addition to the disturbing factors mentioned above, 
vibrations are set up from the reaction of the impeller vane 
passing the guide vane. It is usual to reduce the intensity of 
this disturbance by arranging an odd number of vanes in the 
impeller relative to the guide vane, and by setting successive 
impellers on the shaft in such a way that the point of passing 
vanes is progressive throughout the series, i.e., a ‘* lead ” is given. 
The resultant of these arrangements is to produce a vibrating 
influence, which may be torsional or Pras sae torsional and 
transverse, of very high frequency and enfeebled intensity and 
which, when properly carried out, is free from practical dis- 
advantage. The damping effect of the water film in neck 


Span of Bearings—Three arrangements. 























Fig. 29.—Connexions 








of Waste Water from 
Balancer. 
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the shaft as are not covered by the impellers, but are subject to 
the action of the pumped liquid, are protected by sleeves which 
fit up to the impeller bosses and thus make a complete sheath 
outside the shaft itself, Fig. 1 (6) and Fig. 2 (a and b) anie, &c. 

This rotor revolves within the guide chamber and housing, 
each impeller running at some points in the closest proximity to 
the partitions dividing the pressure stages and return guides. 

These so-called running joints or neck rings must be so 
maintained by design and construction as to secure in continued 
service the smallest possible hydraulic leakage back from stage 
to stage, or mechanical loss by rubbing friction, both of which 
affect the efficiency and wear and tear of the pump. As a 
question of practical importance, the design of this combination 
probably follows next to that of the successful automatic 
hydraulic balancing of the axial end thrust. We have in it the 
question of the deflection of the pump shaft; the reinforcing 
effect of the surrounding impellers ; the support afforded by the 
bushes, if any, between each stage, and the loss by bush friction— 
wear ; the form of neck ring to reduce leakage ; and the effect 
of keyways and keys, &c., all independent of each other and 
affecting the whole. 

The ideal condition is that of a rotor supported in lubricated 
bearings with a shaft of such sufficient stiffness between supports 
that the deflection, under all possible running conditions, is less 
than the clearance allowed at the neck rings and intermediate 
bushes, so that no contact takes place between the rotating and 
the fixed members, this clearance at the neck rings and inter- 
mediate bushes being kept down to the smallest possible limits. 
It will be seen that it is impossible to present mathematically 
the exact conditions with such a number of incalculable factors 
to take into account. For instance, it may be thought that a 
not inconsiderable reinforcing effect is obtained by the combina- 
tion of the impellers outside the shaft as a whole. In practice, 
however, it is not advisable to lock up the impellers together 
shoulder to shoulder against each other by the end nuts in order 
to get the advantage of the reinforcing effect ; because, due to, 
amongst other things, the slight inaccuracies of manufacture in 
squaring the shoulders of the impellers, sleeves, &c., the result 
would be to throw the combination out of truth, that is to 
distort the shaft. It might be contended that this need not be 
so, but even then provision must be made for dismantling in a 
mine or similar place with its obvious attendant disadvantages, 
and the possibility of rough treatment taking place; further- 
more, as a safeguard against heating up and consequent expan- 
sion of the outside combination—bronze—against the internal— 
steel—shaft due to accidental contact with the intermediate 
bushes, running, perhaps, when the pump is empty, suitable 
expansion should be allowed for, and the impellers, to ensure 
this, must not be locked tight against each other. 

The supporting effect of the bushes on the shaft, in passing 
through the diaphragm intermediate between the impellers, is | 
very difficult to exactly allow for; it may be that the bushes | 
will decrease the deflection of the shaft by a material amount, | 
but it must not be assumed for one moment that they are | 
bearings of such a nature as lubricated bearings. Intermediate | 
bushes can only, in some cases, be considered as water lubricated | 


Fic. 32.—Bed for “ Cylindrical” type 











(4) the weight and distribution of impellers, 
balancer, and parts; (c) the number and span of supporting 
bearings. Dynamic: (d) In the dynamic condition, other 
incaleulable forees entering into the account, such as centrifugal 
forces due to the out of balance masses, and finally certain 
hydraulic disturbances. 

(a) Should be as light as possible consistent with the necessary 


diameter change : 


Fic. 31.—Types of Impellers. 
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stiffness ; in common practice spindles are practically parallel 
the whole length. (6) Impellers and balancer should be grouped 
together as closely as possible, only allowing sufficient space for 
the water passages between the stages ; also, the entire weight 
should be brought as close to the supporting bearings as possible 


of Casing. 


Pump Feet. 





bushes is appreciable in overcoming slight vibrations, as is 
conclusively shown by the different behaviour of a spindle when 
running a pump dry and when running it filled with water 
In order for a shaft to oscillate, it must force liquid out of one 
side of a neck ring, and the retardation offered by this action has 
a noticeable effect. For this reason, quite apart from the 
lubricating effect gained, it is always a wise precaution to fill a 
pump with water before running it, otherwise if the shaft is not 
a stiff one seizing up will probably occur. The remedy for 
spindle vibration due to any cause whatever is always a stiff 
shaft. 

The whole matter of whirling shafts has been examined by 
several investigators, prominent among whom is Professor 
Dunkerley, but it is not proposed to discuss the matter further 
than to refer to the general proportions affecting the critical 
speeding of whirling. We find that the length (1) of span of 
bearings, and the diameter (d) of the spindle have an effect 
varying as d}/®, 

Turbine pumps do not usually run at speeds approaching the 
critical speed, but the maximum safe speed for any rotor will 
bear a direct relation to the critical speed, in the sense that it 
will be an equal factor for equal safety. The above relation 
shows then, that for a fixed critical speed a reduction in the 
span of the bearings results in a material reduction in the 
necessary shaft diameter. The effect of axial thrust-—always 
present in a turbine pump—in lowering the critical speed of 4 
spindle should always be borne in mind. 

With a view to considering the effect of the spindle diameter 
and span of bearings on the degree of fineness of the running 
clearances, we will consider the extent of the deflections. 

The following arrangements of bearings are possible and are 
illustrated in Fig. 30:—(a) Two outside bearings; (b) one 
outside and one inside bearing ; (¢) one outside and two inside 
bearings. 

A typical example was taken, and it was found, after drawing 
out the different arrangements, that the ratios of the spans of 
the bearings supporting the loaded shaft were, for the three 
cases, 1.86, 1.44, and 1 respectively, calling the shortest span 
unity. 

As the deflection of a circular spindle is proportional to B/d', 
the deflections themselves for the above spans are proportional 
to 6.5, 3, and 1 respectively, or, the necessary sizes of spindles to 
maintain the same deflections are proportional to 1.6, 1.3 and 1. 
These results may be conveniently tabulated :— 


Ratio of spindle 
diameter to 
preserve constant 
deflection. 


Ratio of 
deflections. 


Ratio of 
Case. span. 


(1) Two outside bearings. 
_ & Se eee 
(2) One outside and one 
inside bearing. Fig. 
ee 5h at 
(3) Two inside bearings. 
Fig. 30¢ .. 


1.86 


1.44 
1 


Fic. 33.—Bedplate for “ Ring” type of Pump. 
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supports which will act as such so long as a certain low surface 
pressure on them is not exceeded ; if too great pressure comes 
on, heating takes place on account of the high speed of rotation. 
The effect of wear has also to be taken into account, for the 
hydraulic pressures at the two ends of these bushes are different, 
and there is, therefore, always a flow taking place through them, 
carrying with it any sedimentary or foreign cutting matter 
which may be in the water. This state of things causes the 
supports to wear more or less rapidly so as to become almost | 





* The Institution of Mechanical Engineers. 








(c) The span of supporting bearings plays such an extremely 


important part in the durability of the pump ; in the possibility | 
and preservation of fine clearances ; in the whirling of the shaft | 


and in the determination of the most economical size of spindle, 


Swain Sc 


lt will be noted that no allowance has been made for the 
buoyancy of the medium—water—in which the rotor revolves. 
The great importance of keeping the distance between bearings 
in @ multi-stage turbine pump as short as possible is abundantly 


that special notice will be taken of it. (d) A loaded shaft | clear from the foregoing, for, with the more or less customary 


supported horizontally between two bearings will ‘‘ sag,” and | 
Also, | is seen we have a deflection of six and a-half times that of a pump 


when rotated must suffer bending at every revolution. 


there are bound to be certain out of balance masses in the rotor | 


type, Case 1, Fig. 30a, with outside bearings at each end, it 


with two internal bearings. The direct result of this extra 


due to keys, heterogeneous composition of material, and the | deflection:is that the clearances between the outside of the eye 


unavoidable variation in thickness of castings, &c. 


In addition, | of the impellers and the neck ring must be increased to allow 


a shaft has vibrational periods due to its length and diameter, | of the impellers revolving without touching, and this increased 








June 1, 1917 


THE ENGINEER 


501 








| 
clearance necessarily means a correspondingly increased leakage | 
and loss of efficiency. Further, as has been shown, the passage | 
of a large volume of water through the running clearance means 


together with considerations of the necessary strength to resist 
the centrifugal effects of high speed, is usually made from 
phosphor bronze. We therefore frequently get in practice 


| phosphor bronze impellers running in phosphor bronze neck 
| rings, though it is obvious that dissimilar metals would be 


Fic, 34.—HKaxternal Bearing with 
Oil-ring Lubrication. 
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i nereased wear, and a tendency to push the walls apart, and 
therefore force the impeller and shaft still farther out of the 
straight, with consequent friction against the adjacent neck ring 
surface. 

Dynamic out-of-balance may—and very probably will—exist 
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even though considerable care has been taken in the workshop 
to overcome it. This factor is a very important consideration, 
and calls for a very stiff shaft to resist its possible occurrence, 
because, if the shaft and impellers are thrown out due to this, 
then further clearance at the neck rings is necessary, or abrasion 
will result. The question of the reactive effect of an impeller 
discharging unequally round its circumference is capable of so 
many variations that the only practical way to overcome this 
also is a mechanical construction that will resist deflection— 
that is, a stiff shaft. 

There is a further disturbing influence which is more active 
in smaller pumps, namely, the effect of the hand-packed and 
often ill-adjusted stuffing-box and gland. ‘This detail is always 
standard for one end of the pump, and sometimes found at both 
suction and delivery ends. Apart from the cutting effect of 
such a packing on the shaft or its sleeve, it also, by reason of its 
compression in screwing up, tends to set the shaft out of the 
true centre, and so may intensify many other similar influences. 
The risk of outside bearings, separate or overhung, being 
slightly out of centre, must also not be forgotten. For very 
many reasons, therefore, it is extremely important that the 
distance between bearings be kept as short as possible, and to 
do this successfully, internal, specially-designed, large-diameter, 
grease-lubricated bearings are essential. 

Summarising the effect of a long distance between bearings, 
we have :—(a) Increased deflection of rotor, (6) increased neck 
ring clearance, (c) increased leakage from delivery to suction, (d) 
increased wear thereby, and (e) decreased efficiency. 

Turning now to the dimensions of the rotor, the table shows 
that the diameter of the shaft does not increase as fast as the 
length of span increases. However, a very serious increase 
in size—1. 6 times—is entailed by the increase in span consequent 
upon changing from two internal bearings to two external 
bearings. Obviously increasing the diameter of the shaft will 
give the decreased deflection desired, but then it introduces a 
larger diameter of impeller boss and entrance eye, thus bringing 
about a corres — drop in efficiency, as well as more leakage, 
owing to the larger leakage area consequent upon the increase 
in diameter of the boss my the neck rings. It is clear, therefore, 
that securing the stiffness of a shaft by increasing its diameter 
is an inefficient method, for, besides the increased area for leakage 
through the neck rings, we have much worse conditions of 
entrance in larger and more rapidly-rotating eye and inlet edge 
of the impeller vanes. The desirable condition, therefore, from 
all points of view is to use the smallest diameter of shaft with 
the shortest distance between the bearings. 

Leakage between Rotor and Stator.—The leakage through the 
neck rings may now be considered under different conditions 
and clearances. The material of these rings is the first important 
consideration. It is obvious that a material should be adopted | 
in the first place of such a type that it will not tend to drag or 
tear if accidentally touched or rubbed by the running impeller. | 
Material of a hard, ‘‘ short’ nature, like cast iron, will meet 
this condition, and in practice the smallest clearance can be | 
successfully run with such neck rings. They are, however, | 
subject to corrosion, particularly with acid waters, as aro 
frequently met with in mines. 

© impeller, for the reason of susceptibility to corrosion, | 





preferable. A phosphor bronze impeller with a cast iron neck 


ring is a better combination, and will run with smaller clearances, | 

but to get over the corrodibility of the cast iron it should be | 
| specially treated, or should be similar to that indicated for 
| renewal balancer rings. 


Soft metals will not run with fine clearances, for, if any 
rubbing is set up temporarily or otherwise, through dynamic 
out-of-balance, or want of alignment from any cause whatever, 
the metal immediately drags and the pump seizes up. The 


softer the metal the greater the clearanco necessary. White | 
metal neck rings have been tried, but were for this reason a | 


failure. Lignum vite is possible, but owing to its uncertain 
expansion, a liberal clearance allowance must be made. It 
provides, however, a material to meet special conditions— 


mostly stay bearings in vertical shafts. Lignum vite is also | 
rings for ship’s | 


frequently used in water turbines. tail shaft 
propellers, &c. 
The form of the neck ring is in practice confined to four forms : 
-(a) Internal, (6) external, (c) vertical, (d) labyrinth—types of 
which are illustrated in Fig. 31. The first is the usual form in 


| turbine pumps, the second is more rare, the third is practically 


restricted to single impeller low-lift centrifugals, while the 


fourth is a refined form after steam turbine practice, and is | 
| used in some high-lift pumps. 

Between (a) and (6) there is little to choose, but for manu- | 

facturing reasons (a) is usually preferred. Clearances of a few | 


thousandths of an inch per side can be run with a suitable shaft, 
and the leakage is very slight—less than 1 per cent. (c) The 
vertical form is used in pumps for low lifts, subject to dirty 
water and inferior attention. It allows of downward wear of 
the impeller without any rubbing surface coming in contact, 
which (a) and (6) would not. (d) is an attempt to reduce leakage 
further by a device of the kind used on the steam turbine. 

For the reason that the labyrinth type deals with a non- 
expansible fluid like water, and not steam, it is far less effective 


than in the steam turbine, and, in fact, can only restrict leakage | 


by the formation of eddies in the channels or grooves ; shock 
losses at the sudden changes in area and direction, and the 


centrifugal effect of the rotating film of water in the narrow | 


aperture. Its possible advantages in this way are more than 
negatived by its fragile nature, if it comes in contact with the 
impeller, such @ contingency usually involving the eventual 


Water Inlet 





renewal of both parts. Types (a) and (b) only require a new 
neck ring after wear. All types, however, are readily made 
with loose rubbing rings, which may be easily changed. 


Fic. 37.—Suggestions for Special Gland Bearings. 


Loose flange bearing on two rounded points only. 
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In practice it has been found that when grooves were cut 
on the impeller shoulders to secure a labyrinth offect, and at 
the same time the neck rings were left plain, that after running 








| for some time the marks of the grooves were always found on 
| the neck' rings!; the difference arab the worn surface and 
the original surface often being as much as ten thousandths of 
an inch, showing in these cases a deflection of the shaft greater 
than the calculated value. In these particular cases the fact 
that the grooves appeared all round the ring to the same depth 
indicated that they were due to actual deflection, and not faulty 
alignment, the reasons for which may be found in the causes 
already enumerated and in mechanical inaccuracies. When 
interlocking grooves are used the difficulties of erection and 
dismantling are increased, unless the interlocking is in the 
| plane at right angles to the axis of the pump. Any other 
| arrangement is, of course, only possible with horizontally split 
pumps or with split or divided neck rings. 


V. THE BED AND OTHER DETAILS. 


In the past less importance has been placed in the effect of 
the bed-plate than is now the case, with the result that frequently 
very shallow depths were used. These early beds were much 
too weak to resist warping strains, due either to the unevenness 
of the foundation surface, the “‘ pull” of holding-down bolts, or 

| to the reaction of the torque from the motor end. It was 4 
common practice to design bed-plates in the form of two separate 
horns or branches, and in this case deeper sections were generally 
employed. This form of design, while undoubtedly stronger 

| against bending, depends too much upon the skill of the plant 
erector and the solidity of the foundation to always give good 
results. 

It must be obvious that if fine internal clearances, such as 
have been dealt with, are an advantage, then the common 
base for the lot—the bed-plate—must be of a nature to ensure 
| the clearance remaining concentric, and also to maintain true 

alignment with the operating motor. For these reasons deeper 
sections than are usual are an advantage. With the “ ring 
type” of casing the bed-plate plays a more important part than 
| with the ‘‘ cylindrical” type on account of the lesser intrinsic 
rigidity of the contiguous type, and the greater necessity for a 
plane true surface in erecting. Hence the importance of deeper 
sections becomes more pronounced still. It is now customary 
to have supporting feet on each “‘ ring” of a multi-chamber 
| pump, probably more for the convenience of re-erection in 
awkward situations than for any necessity for actual support. 

Chambers, when dismantling or re-erecting, require to be slipped 

along the spindle and bed, and for this reason it is usual to 
machine the latter for its full length. An example of sub- 
stantial base-plate provision for a ‘‘cylindrical’’ casing is 


Fic. 36.—_Hand-operaied 
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shown in Fig. 32, and a bed as recommended for a “‘ ring” 
casing pump is shown diagrammatically in Fig. 33. In cases 
where there is a heavy torque from the driving motor, diagonal 
ribs, as shown, are most valuable in resisting twist on the bed. 


Bearings.—The almost “‘ standard ” speed of 1450 revolutions 
per minute for operation of turbine pumps does not require 
water-cooled bearings. For outside bearings good design 
oil-ring lubricated type, as shown in Fig. 34, are used, a recom- 
mended feature being the provision of a thrower or guard to 
prevent water from a leaking gland entering the oil well and 
washing out the oil. As has already been stated, to keep the 
distance between shaft supports as short as possible involves 
the use of internal grease-lubricated bearings, typical designs 
of which are shown in Fig. 35. This type of bearing, when 
carefully designed, can be made to operate very satisfactorily 
in practice, despite a contrary view held for some time by some 
constructors. The important point of arranging for similar 

| hydraulic pressures at each end of an internal grease-lubricated 
bearing, so as to prevent any risk of flow through the bearing 
surfaces, must be rigidly followed for best results. The charging 

| and supplying of grease to internal bearings requires proper 
lubricators. The ordinary ‘“‘ Stauffer” is unsuitable, though 
generally a hand-operated appliance of simple design—such as 
Fig. 36—meets the case. A long trumpet-shaped entrance is 

| essential in’order to force against the high pressure due to the 

| head of water against which the pump is working. The selection 
of a good quality grease lubricant, suitable for operating in 

| water, plays an important part in the satisfactory lubrication 
of a bearing. 


Stuffing-boxes.—It is doubtful if we can accept the customary 
stuffing-box and gland as good and satisfactory practice. The, 
functions of this detail are, on the suction and vacuum end, to 
prevent air leakage into the pump, and, on the delivery end. 
to prevent pressure leakage from the pump. The action of 
‘* packing ” on rapidly-rotating shafts is so severe as to demand 
the omission of a stuffing-box wherever possible. On the 
delivery end of a pump it is easy to avoid a gland, either by 
closing in the spindle—Figs. 3, 23, and 25—or by so reducing the 
pressure in pas:ing through a hydraulic balancer that there is no 
pressure against which to pack—Figs. 4, 12, and 13. Some con- 
structors have done without stuffing-boxes at both ends of the 
pump for some time, and they generally rely on pressure water 
from the pump itself supplying the necessary packing to pre- 
vent access of air to the suction inlet. The possibility of 
difficulty in starting up a pump before the water packing is 
available should be carefully considered when this method is 
adopted. 

Suggestions for the substitution of a special form of grease- 
lubricated gland bearing, without any packing in contact with 
the rotating spindle are shown in Fig. 37. Though these 
bearings are not arranged with end pressure in equilibrium, t here 
is no tendency for water to pass over the bearing surfaces, as 
leakage will take place from the water-sealing ring to the reduced 
pressure of the suction inlet. 
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WOMEN IN INDUSTRY. 


THE introduction of women into industry generally 
presents several psychological as well as industrial 
problems, and the engineering industry has a peculiar 
interest, inasmuch as women are now, and admittedly 
quite successfully, undertaking work which, before the 
war, was regarded as the special domain of the male 
sex. The results that have been achieved were 
fully demonstrated at the recent exhibition arranged 
by the Ministry of Munitions, at the Royal Colonial 
Institute, but we have authority for saying that that 
exhibition must not be taken, so to speak, too literally. 
In other words, in one respect it might be misleading. 
It showed that women are making nearly the whole 
of the parts for aeroplane engines, are grinding 
gauges to very close limits, and are doing all the 
operations on breech mechanisms of guns. Viewed 
in this way, the exhibition might lead to the feeling 
that dilution of skilled labour by women’s work 
has nearly reached its end. That is regarded by the 
D. A. Section of the Ministry of Munitions, of which 
the Chief Technical Adjudicator is Mr. G. H. Baillie, 
as being very far from the case, and that even if 
no new field of work were touched, it would be 
years before dilution was complete. 

It is this opinion on the part of those responsible 
for the problem of dilution of labour at the Ministry 
of Munitions which must lead to the impression 
that dilution in that quarter at any rate is not accepted 
merely as a war time expedient. Hence the necessity 
for taking the psychological aspect into account. 
The whole matter of dilution of labour was fully 
discussed, quite apart from its relationship to the 
general labour problem, and the possibility of friction 
with trade unions after the war, at a meeting of what 
is known as the “ Technical Circle’’ of the Insti- 
tute of Journalists on May 24th. This is the first 
public discussion of what dilution has accomplished 
and the manner in which it has been carried out, 
and the net result was a plea for propaganda on the 
part of the technical Press to assist in the education 
of the manufacturer towards the greater use of women 
labour in the engineering shops. The immediate 
object, of course, is the increase of labour for munitions 
output, and incidentally the release of more men 
for the Army, but the problem was dealt with really 
as one instituting a new and permanent régime in 
the world of labour. At the same time, it was 
pointed out that dilution of labour does not necessarily 
mean dilution by women, and that it may, and is 
to some extent, taking place by the introduction 
of unskilled male labour by greater specialisation. 
Therefore we put the case in that general way for 
the moment to those manufacturers who, according 
to the Ministry officials, are not yet sufficiently 
progressive to fall in with modern ideas on what, after 
all, is only works organisation. Thus it was that 
the samples of work done by diluted labour, shown at 
the Colonial Institute Exhibition, were not samples 
of the work that is being done in every factory 
throughout the country; but they were merely 
samples of the best work done by certain of the more 
progressive firms brought together to serve as an 
object lesson to other firms, these other firms being 
said to represent the majority. Many of this majority 
are admittedly making every endeavour to dilute, 
but for one reason or other remain behind; others 
are indifferent, whilst there are still others who, 
in Mr. Baillie’s words, are “too proud to dilute ;”’ 
they say they have run their works for thirty years 
without women in the place,and that they do not 
want them now. The work of the Ministry is to 
help the willing, to convert the unbelieving, and to 
push the unwilling, and the staff, both male and 
female, that has been drawn together lacks nothing 
in technical ability, commercial aptitude, and vigour 
of persuasion if those representatives of it who 
spoke in the discussion are, as we believe they are, 
representative of the rest. The case which those 
employers who are wavering, or who resolutely set 
their face against women or diluted labour, are 
asked to consider is this. The experience of the 
Ministry tends to show that the meaning of dilution 
is not always appreciated. The question is often 
put as to how can women, after a few weeks’ training, 
replace skilled;men who took five years to learn their 
job. The answer is that the women do not replace 
skilled men in the sense of being their equal as an 
asset in the shop, but they may take the place of the 
men at the bench or the machine without any loss 
of output. The secret of that is that the whole work 
of the shops must be organised to make it suitable 
for women after a short period of training; that 
constitutes the main part of dilution. 

An interesting example was given as being about 
the simplest engineering job one could imagine, viz., 
the drilling of the small holes in fuses. Normally 
that work had to be done by skilled drillers, 
who ground their drills, fixed them and the fuse in 
the machine, and operated the machine. With the 
high accuracy necessary in these operations it would 
require quite a lot of training for women to 
tackle it. The procedure with dilution, however, 
is that the work is split up into three separate parts. 
Part 1 is grinding the drills, which is a skilled 
job. Part 2 is setting the tool and the work on the 
drilling machine so that the hole may be drilled 
in the right place, and in the right direction, and to 





the right depth. This entails measurement to close 
limits, and is also a skilled job. Part 3 is pulling 
down the lever of the drilling machine to drill the 
hole. That requires no skill, but only a certain 
amount of experience to be able to drill the hole as 
quickly as possible. Supposing there were originally 
ten skilled drillers and ten machines. The first 
step in dilution is to put on ten women to do the 
last part of the job, viz., operate the machine ; 
one of the drillers is kept to set the drill and the 
work, and another is kept to grind the drills, so that 
the eight skilled drillers have been replaced by ten 
women. The next step in dilution is that the women 
are watched, and any one of them showing most 
aptitude for the work is encouraged to learn the 
setting of the drill, When she becomes efficient 
she replaces the man who sets for the other women, 
so that without any waste of time in training nine 
skilled drillers have been replaced by eleven women. 
That is a case of dilution by specialisation of work, 
and nine-tenths of the dilution so far carried out 
in this country has been done in that way. The 
complaint of the department of the Ministry of 
Munitions is that employers themselves have been 
and still are the greatest obstacle to dilution, and 
it is for that reason that the above simple case has 
been outlined. In many cases, of course, the speciali- 
sation and reorganisation necessary to fit a works 
for women labour is by no means easy, and may 
perhaps naturally deter a not over-enthusiastic 
employer. That man is earnestly invited to apply 
to the Ministry for assistance. Case after case is 
on record where skilled organisers have been sent 
to works, and in a very short time have reorganised 
the place for women labour to the complete satis- 
faction of the erstwhile reluctant employer. This 
accumulated experience is on tap at the Ministry, and 
the benefit of it may be had for the asking, and it 
cannot be denied that this form of specialisation 
in works organisation is going to play a great part 
in industrial development after the war, whether the 
dilution be by males or females. The principle is 
the same, and the precedent for it is really very 
strong. Machine shop evolution has to a large 
extent eliminated the mechanic who sees every 
operation of a job through. We now have special 
machines and special men to operate them. There 
are millers, planers, shapers, and slotters, each 
working their own machines, and no others. Lathes 
have been divided into centre lathes, capstan and 
turret lathes, and even special makes of lathes 
each with its own operators, and the increasing 
complexity of engineering work has made this 
specialisation an absolute necessity ; and the progress 
made during the past two years is as great as it was 
in the preceding twenty years. 

There is little use attempting to disguise the fact 
that the bulk at any rate of this dilution must be 
by women, and looking at it as a permanent factor 
in the labour of the future, several interesting facts 
present themselves concerning which many of our 
past conceptions must undergo a change or, in the 
general re-arrangement which must come about 
after the war, the extent of women’s work in the 
heavier forms of; labour such as engineering must 
be strictly. limited. 

As the result of the experience of the more progres- 
sive firms who have adopted women labour to the 
fullest extent, there are several works managers who 
are so enthusiastic as to have expressed the view 
that they would undertake to run an engineering 
works entirely by women, or build a complete battle- 
ship in the same way. In a large measure that could 
be done provided they are handled in the proper 
manner, and apparently one way to do this is to 
organise complete gangs of women, including women 
charge hands, women viewers, and forewomen. 
The foreman in immediate charge of ,women 
has in some cases at any rate had the proverbial 
effect of the red rag to the bull, and has had to be 
eliminated. It is in these small matters of organisa- 
tion that employers are asked to apply to the Ministry 
of Munitions for advice. 

The above, we think, fairly states the facts as 
the diluted labour department of the Ministry of 
Munitions wishes them to be placed before the 
engineering public, but there is one aspect which 
arose out of the discussion at the Institute of 
Journaliststo whicha brief reference may be made, and 
that is what we have referred to as the psychological 
aspect. It is true that in many parts of the country 
before the war women were employed in many 
tasks quite foreign to the ordinary ideas of women’s 
work, but the war has seen such a vast extension, 
that whilst on the one hand the enthusiastic staff 
of the Ministry of Munitions is urging the employment 
of women in every conceivable occupation—they 
have even penetrated to the retort houses of gasworks 
—the Home-office, as being in charge of the more 
human side of the problem, apparently views this 
development with some concern on national grounds, 
Some words of Miss Anderson, the principal Lady 
Inspector of Factories under the Home-office, are 
significant of the trend of theught on this point. 
We cannot, she holds, turn all our women munition 
workers into a new large industrial proletariat in 
men’s trades in addition to maintaining the ordinary 
recognised skilled workers in women’s trades. “It 
is most important to meet woman’s primary claims, 
home, motherhood, and spiritual care of the race. 





Women, like men, are greater than anything they 
can produce in the way of material wealth.” We only 
mention this in order to place the whole of the problem, 
as it appears to the various Government Departments, 
before employers. 








THE FUTURE OF THE RAILWAYS OF CANADA. 


ABOUT @ year ago the Grand Trunk Railway 
Company was in a position of some financial difficulty 
and unable to find the necessary capital to proceed 
with the extension to the West of the Grand Trunk 
Pacific Railway. The Canadian Northern Company 
was also in a tight place; both companies having 
their troubles mainly brought about by the difficulty, 
due to the war, in raising capital, also in their receipts 
not realising expectations, and consequently current 
liabilities not being wholly met. Both companies 
appealed to the Dominion Government for help. 
The Grand Trunk Company offered to hand over to 
the Government the 25,000,000 dols. common stock 
it held in the Grand Trunk Pacific, provided the 
Government would relieve the company of all liability 
for the interest on the Grand Trunk Pacific’s securities, 
and for any deficiencies in the operating expenses. 
The Government therefore advanced 8,000,000 dols. 
to the Grand Trunk, and 15,000,000 dols. to the 
Canadian Northern. It, at the samo time, appointed 
a Commission to consider the whole question as to 
the present condition and future prospects of all 
the railways of Canada, and to make recommenda- 
tions. The original members of the Commission were : 
Sir Henry Drayton, the chairman of the Railway 
Commissioners of Canada; Sir George Paish, of 
The Statist; and Mr. A. H. Smith, the president 
of the New York Central Railroad. The second 
named, owing to ill-health, subsequently retired, and 
his place was taken by Mr. W. M. Acworth, who is 
well known as a railway economist. 

Some three or four weeks ago it was said in cable 
dispatches from Canada, that the Commission had 
reported, and that there were majority and minority 
reports. The former contained the recommendations 
of Sir Henry Drayton and Mr. Acworth, which were 
said to be in favour of the Grand Trunk and the 
Canadian Northern becoming the property of the 
Dominion, which already has 4000 miles of railroad, 
including the Intercolonial and the National Trans- 
continental. The minority report of Mr. Arthur H. 
Smith is said to be opposed to this proposition ; 
he wishes the companies to have State aid, admin- 
istered through the Board of Railway Commissioners, 
but to retain their independence. We are not aware 
that any copies of this report are at present available 
in this country; we have sought for a copy, but 
unsuccessfully. Our contemporary, the Economist, 
would appear to be in possession of the views presented 
in the majority report, and in @ recent issue some 
lengthy extracts from Sir Henry Drayton and 
Mr. Acworth’s report are given, but no details 
are given as to what Mr. Smith has recommended. 
It is stated by the Economist that the Grand Trunk, 
Canadian Northern, Intercolonial, and National 
Transcontinental are to be merged into one system 
and placed under the control of an independent 
board of trustees incorporated as a company, and that 
the Government of the Dominion is to assume 
responsibility to this company for the interest on 
the existing securities of these undertakings. The 
board of trustees, in the view of the two Commis- 
sioners, should be non-political and permanent. 

In the eyes of the majority of the members of the 
Commission the recommendation is necessary. The 
growth of railway mileage, they say, has outstripped 
the growth of population. Canada to-day has one 
mile of railway to every 185 inhabitants, while the 
United States has 400 inhabitants per mile of line, 
the United Kingdom 2000, Russia 4000, Australia 274, 
and Argentina 238. Canada has, further, what 
none of these,other countries have to a comparable 
degree, a@ magnificent internal system of natural 
waterways, which must always, so far as can now 
be foreseen, carry a very large proportion of the total 
traffic. The result of this over expansion is seen 
in the low returns received on capital invested, viz., 
Canadian Northern, 2.28 per cent.; Grand Trunk, 
2.33 per cent.; and Grand Trunk Pacific, 1.15 per 
cent. The Canadian Pacific, on the other hand, 
had a return of 8.34 per cent. 

The Grand Trunk’s offer, mentioned above, is not 
encouraged. The majority report does not think 
that the company can thus escape the consequence 
of its own action. The two Commissioners say : 
‘We quite agree that the Grand Trunk Company 
cannot meet its Grand Trunk Pacific liabilities ; but 
if the Government is to relieve the Grand Trunk 
Company of liabilities which it voluntarily incurred, 
but which it now finds impossible to meet, it is for 
the Government, not for the Company, to fix the 
terms.’ Criticism is also passed on the fact that 
the Grand Trunk is administered by a board of 
directors sitting in London, 3000 miles away. Other 
points on which comment may be made are no doubt to 
be found in the report, and with these we hope to deal 
when the actual report is in our ssion. Suffice it 
for the time being to show that there is the likelihood 
of important developments and drastic changes 
in its railway policy that may seriously affect the 
future of the Dominion, 
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LITERATURE. 
Steam Turbines: A Teat-Book for Engineering 
Students. By Writtam J. Govupir, B.Sc., 


M.I. Mech. E. London: Longmans, Green and Co. 

1917. Price 12s. 6d. 

Tuts book is written for engineering students, but it 
will be found that it has a wider field of usefulness 
and can be referred to by those interested in steam 
turbine practice ; for the latter purpose, however, it 
would have been much improved if a comprehensive 
table of the symbols had been added. A _ large 
amount of the highly theoretical considerations 
generally found in treaties on this subject is con- 
Spicuous by its absence. Oh the other hand, quite 
one-half of the information given will not be found 
elsewhere in books. 

The arrangement is that which the author says he 
has found best suited to the requirements of the 
average student, and consists broadly of a classification 
and description of Steam Turbines of the impulse, 
reaction and combination types ; then two chapters 
on the Properties of Steam, in which the conception 
of Entropy is much used, followed by a discussion on 
Nozzles, Blading and the numerous losses, together 
with the consideration of the Re-heat Factor and 
Steam Consumption. The book concludes with a 
detailed explanation of the methods of determining 
the general proportion of the various types of turbines. 

The author has adopted the excellent plan of 
‘working out numerical examples in full detail to 
illustrate the methods of calculation developed in 
the text, with the added advantage that in many 
cases the data for these examples are derived from 
actual turbines, and the agreement between the 
calculated results and the actual prove that the 
methods proposed can be adopted for practical 
design. 

After this general survey of the book, we proceed 
‘to describe some of the features in greater detail. 

In Chapter I. there are interesting diagrams 
showing the pressure and velocity of the steam in the 
successive stages for the different types of turbines, 
and they give a clear view of the characteristics 
of these types. It would have been better, however, 
if the pressure and velocity scales had been the same. 
Chapters I1., 111. and IV. deal with Impulse Turbines, 
Reaction Turbines, and Combination ‘Turbines 
respectively, and there are sectional views and 
photographs of the different types ; the descriptions 
are clearly written and fuller details are given than 
is usual, especially in the case of the marine turbines. 
Numerical examples of two Zoelly turbines of the 
same output, viz., 3000 kilowatts, one running at 
1500 revolutions per minute and the other at 3000 
revolutions per minute, show clearly the difference in 
dimensions and in the number of wheels required, 
owing to the change in speed. The Ljungstrém 
Turbine is very fully explained, and the many 
ingenious devices for dealing with the heat. expansion 
effects are described. The section of a 7500 kilowatt 
turbine of this type is given, and it is said that such 
turbines are possible up to 30,000 kilowatts. 

In Chapter V. the Properties of Steam are con- 
sidered. We notice a misprint in one of the integrals 
given, apd in this connection would point out that 
there are quite a number of similar mistakes in the 
book. It is a pity that the author did not use 
Callendar’s ‘‘ Steam Tables,” as they are now 
recognised as the most accurate, and further, are 
thermo-dynamically consistent. In particular the 
values for specific heat of superheated steam, given 
in @ series of curves, are those which have now been 
shown to be inaccurate. The Mollier chart is, of 
course, reproduced, but the author has added an 
alignment chart, from which the volumes of saturated 
and superheated steam can be easily obtained 
graphically. This is a distinct improvement. 

Chapter VI. deals with Entropy Diagrams, and the 
author gets over the difficulty of defining this term 
by saying that “it is not susceptible of direct 
definition.”” In Chapter VII. the question of Flow 
of Steam through Nozzles has been brought up to date, 
and the doubtful points—which a committee of the 
Institution of Mechanical Engineers is now con- 
sidering—are concisely stated. 

The various standard types of Blading, both for 
Impulse and Reaction Turbines, are fully described 
in Chapter VIII., and methods of designing them are 
considered at length with dimensioned drawings. 
The usual velocity diagrams are given, together with 
methods of determining the losses of energy in blade 
channels, which depend on a factor k. The author 
has obtained an empirical formula for this factor, 
which should be of considerable use. On the whole, 
however, the attempts made to evaluate these losses 
are unsatisfactory; they involve a_ considerable 
expenditure of mathematics of a not very convincing 
character, resulting in a formula depending on a 
factor B, which cannot be ascertained with uny 
degree of accuracy. : 

We regret that the author does not use the term 
‘‘ efficiency ratio” in the sense intended by the 
Committee of the Institution of Civil Engineers, 
because in obtaining this ratio he deducts friction 
losses, both steam and mechanical; in fact, the 
_. efficiency nomenclature” in this book is confused, 
and is much in need of revision. 

. The difficult subject of Strength of Rotors is dealt 





with satisfactorily, and the numerous charts and 
numerical examples applied to different types should 
be of great assistance to students and designers. It is 
somewhat strange, however, that the reasons why the 
Laval turbine disc should not have a hole in its 
centre is not discussed. The formula for critical 
speed of rotors is determined in the usual way, but 
another method—which is new to us—is given. It is 
based on equating the strain energies, and arrives at 
the same result in a more direct manner. 

The losses due to mechanical causes, as, for example, 
steam leakage from glands, are considered in 
Chapter X., and there is an excellent alignment chart 
to determine the gland and dummy piston leakage, 
which should be of practical use and save a great deal 
of calculation. A summary of all these various losses 
with their percentages would have been acceptable 
at the end of the chapter. 

Chapters XI. to XV. deal with the Calculations of 
the number of Stages, of the Blade Lengths, of the 
Angle of the Blades, and the probable Steam Con- 
sumption. As an introduction, a method is given 
of drawing the condition line of the steam on the 
Mollier Chart, by means of an empirical formula 
which has been established by the examination of a 
large number of cases. The author then proceeds to 
draw ‘ characteristic’ turbine curves, which enable 
the calculations of the dimensions to be effected 
readily and on a more reasonable basis than we have 
before seen. The usual coefficient method is also 
explained, and both are applied to many numerical 
examples showing a close agreement. 

As regards Steam Consumption, the results are 
expressed in actual feed and not in “ equivalent feed ” 
as laid down by the Committee of the Institution of 
Civil Engineers on Engine and Boiler Tests, with the 
result that the steam consumption of a land turbine 
working with high steam pressure and high superheat 
is given as 11 lb. per kilowatt-hour, and is compared 
with that of a marine turbine working with saturated 
steam having a consumption of 17 lb. per kilowatt- 
hour. Had the ‘equivalent feed’’ been taken as 
the basis of comparison, the 11 lb. would have become 
13 lb. The true comparison, therefore. is 13 lb., to 
17 Ib. and not 11 Ib. to 17 Jb. The Willans Law of 
Consumption is described in order to obtain the 
consumption at fractional loads, and the methods of 
obtaining the corrections to be made to test figures in 
respect of variations of superheat, vacuum and 
pressure to compare them with contract figures are 
given at great length; in fact, the author makes 
‘heavy weather” of this matter. As a rule, the 
tests of steam conditions only vary to a small degree 
from the contract steam conditions, and it is therefore 
sufficiently accurate for practical purposes to assume 
that the ‘‘ efficiency ratio ’”’ does not alter, and on this 
basis the correction of steam consumption can be 
made very easily. 

The question of heat accumulators for exhaust 
turbines is fully considered, and there are several 
interesting numerical examples. A full chapter is 
devoted to the calculation of the dimensions of the 
Ljungstr6m Turbine, and, as a numerical example, 
the leading dimensions for a 7500-kilowatt turbine 
are obtained. The book closes with a chapter on 
Governing, in which there is nothing of special 
interest. 

In conclusion, we would say that this is quite an 
excellent treatise on the Steam Turbine.. The matter 
has been dealt with, in many respects, in an original 
manner, and the author has taken the greatest pains 
to obtain his data from the most reliable and recent 
sources. We have every confidence in recommending 
it to students and designers. 





The Strength of Ships. By Aruote J. Murray. 

Longmans, Green. 1916. Price 15s. net. 
Tue author of this book, we notice, is a graduate 
of the Royal Naval College, Greenwich, and the 
influence of the College course is noticeable in its 
pages. The first six sections deal with the applied 
mechanics of the subject, and, as might be expected, 
neither the matter nor manner of treatment is 
novel. There is, however, in this part of the book 
a number of tables of moments of inertia and properties 
of angle and other sections, collected in a form which 
should be useful for reference to the ship designer 
and draughtsman. The chapter on materials of ship 
construction is very meagre. Such information 
as ‘‘ Rivet steel—this is used for the manufacture 
of rivets,” can hardly be regarded as illuminating. 

The chapters indicated are intended to lead up to 
an exposition of the standard calculations for the 
stresses in a ship which are always made in the 
case of a new design. As is well known, the standard 
conditions assumed are that the vessel is supported 
on the crest of a wave at its centre and also at its 
ends, the length of the wave being equal to the 
length of the ship, and the height one-twentieth of 
its length. The various steps in this tedious but 
not difficult calculation are clearly explained, and 
the author then goes on to discuss the variation in 
the results obtained, taking into account the variation 
of pressure in the wave, now known as the Smith 
correction. There is also a chapter on the influence of 
heaving and pitching in modifying the magnitude 
and position in the structure of the maximum 
stresses. This part is one that deserves fuller 
investigation, as it appears probable that in the case 





of long, fast vessels driven at considerable speed 
against a head sea, the stresses may be greater than 
those found by the standard calculations. Whether 
these stresses are of a general or local character 
is an extremely interesting problem. There are 
useful chapters on transverse strength, water-tight 
bulkheads, rigging and outboard fittings, and rudders, 
but we see no advantage in the author’s method 
of lettering the chapters instead of numbering them 
in the usual manner. The book should prove useful 
to the student, and to those who have to deal with 
strength calculations for new designs. 
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OBITUARY. 


WILLIAM HARPUR. 

THE death took place on Whit-Monday of Mr. 
William Harpur, the Cardiff City Engineer and 
Surveyor, at the age of sixty-four years. 

Mr. Harpur was appointed the first deputy borough 
engineer of Cardiff in 1876, and in 1883 succeeded 
Mr. J. A. B. Williams as borough engineer. He was 
the oldest official of the Corporation in point of 
service, and at all times proved himself a very 
valuable servant, being far-seeing and enterprising. 
The many improvements effected in the city as 
regards widening of thoroughfares, the laying-out 
of open spaces, the re-sewering of the town, &c., were 
done under his direction, as well as the construction 
of the track for the electric cars, and other works of 
a public character. 

Mr. Harpur was a member of the Institution of 
Civil Engineers, a Fellow of the Meteorological 
Society, a Fellow of the Sanitary Institute, a past- 
president of the Association of Municipal and County 
Engineers and in 1916-17 was President of the 
Cleansing: Institute. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Manufactured Iron Trade. 


Tuts has been a holiday week—at least, so far as 
the men could make it so. The ironmasters, on their part, 
have been anxious to limit the holiday as much as possible, 
owing to the exceedingly pressing nature of the national 
contracts on the books for all descriptions of manufactured 
iron and steel material. Where possible, after the 
suspension of operations at the end of last week, work was 
resumed on Wednesday. But in some cases where 
repairs had to be made to works’ plant and machinery, 
a longer stoppage will be necessitated. It is common 
knowledge that rolling mill equipment, both at the steel 
and the ironworks, has for some months past been kept 
running at very high pressure, and in some cases the 
repairs have been more extensive than usual. The 
market has a strong position. Jronmasters, in a number 
of branches, are unable to accept business for execution 
until after July, and there are inquiries with the view 
of obtaining the option of supply shortly afterwards. 
Bar iron of all sizes commands an active trade, and there 
is a large demand for hoops, wide strip, rods, and small 
rounds. Tube strip finds a brisk custom, and hoops are 
booked for considerable lines. In best bars prices are 
firmer, while common bars meet with a much heavier 
inquiry, and the realised figures are near to the top rates. 
Small rounds, squares and flats are not obtainable in any- 
thing like the required quantities. Prices for these rule 
on the basis of £16 10s. to £17 per ton net. Marked bars 
keep at £15 10s., less 2} per cent., with 12s. 6d. extra for 
Lord Ward’s make, while second-class bars are £15 10s. to 
£16 and £16 10s. net, and third-class bars £14 15s. net, 
delivered to consumers in the immediate district. 


Wages and Bar Iron Prices. 


The Wages Board’s accountants’ award as to the 
selling price of the various descriptions of iron during 
March and April is expected to be published this week, 
and it will not surprise anyone if ironworkers’ wages are 
further advanced. They have steadily risen since the 
outbreak of war—from 9s. 6d. to 17s. 3d. per ton, which is 
a,record. The leading brands have not altered in price 
during the last two months, but many classes of material 
are now brought within the purview of the accountants in 
making their calculations which are not under control, and 
which are realising very high prices. For instance, gas 
strip, which is uncontrolled, has been steadily rising in 
value, and is now very firm at £15 5s. to £15 10s. Hoops 
are also on the free list, and command high prices both for 
iron and steel on the basis of £17 15s. to £19 for ordinary 
sizes. Bar iron for the nut and bolt industry commands 
from £14 ds. to £14 11s. 3d. net delivered. The top price 
was £14 10s. till recently, but ls. 3d. has been added in the 
case of certain rail-borne bars to cover extra freight 
charges. This addition is negligible in existing circum- 
stances, regularity of delivery being more important than 
price. Quotations for nut and bolt bars and the controlled 
prices of other bars tend to widen disparity. Black sheets 
are quiet, on the basis of £19 10s. for doubles, while a big 
trade is registered for stamping and working up of sheets. 
For finished black plates, makers are declining offers for 
stipulated deliveries. Galvanised corrugated sheets are 
almost entirely off the market, except a few supplied to 
the Government departments. Values keep at £28 10s. 
f.o.b. for export for 24 w.g. material and £29 10s. for home 
consumption. 


Pig Iron Trade. 


The pig iron market is left in uncertainty as to 
the fate of the owners’ applications made for increased 
maxima. The delay has been so long—nearly two months, 
indeed—that some of the Midland firms now profess 
indifference to the result. They are, apparently, not 
prepared to respond to the challenge of the Government 
for the production of their books. As regards the claims 
of the Staffordshire furnace owners, the position is different. 
Smelters,whose books are congested with orders, are taking 
on as little new business as possible, and it is understood 
that in the event of the Government price advance being 
eonceded, it will apply to contracts made from the 
beginning of April. The transfer of furnaces from ordinary 
pig iron to basic material has considerably hardened the 
pig iron market all round. Manufacturers are appealing 
to the Government to liberate Army men for the basic 
furnaces. Values remain at 95s. net for Staffordshire part- 
mine forge iron, and 97s. 6d. foundry ; Derbyshire No. 4 
forge, 90s., and No. 3 foundry, 92s. 6d.; and Northampton 
No. 4 forge, 87s. 6d.; No. 3 foundry, 90s.; No. 2, 92s. 6d.; 
and basic material, 97s. 6d. 


Steel. 

Certain categories of steel wire rolled in Birming- 
ham, and not governed by the Mild Steel Wire Association, 
have now been raised £5 in correspondence with the 
announcement I advised a week ago by the All-England 
associated houses. Steel strip remains at £18. There 
is hardly any on the market, however, the output being 
already earmarked to meet official and semi-official 
demands. Wire rods are £27 per ton. Makers of steel 
rounds, squares, and flats find it difficult to get billets. 
Their basis price is £18 10s. 


Labour Unrest Commissions. 


The announcement made by the Prime Minister 
that the .Government had decided to appoint seven 
separate commissions to inquire into the industrial unrest 
in the United Kingdom is a matter of great interest in 
the engineering circles of Birmingham. Mr. W. J. Davis, 
one of the men’s local leaders, asked for his opinion, 
states that such action is necessary, “‘ because of the unrest 
which was caused in some instances by bad faith on the 
part of employers and by the lack of co-operation from 
the Government departments, which we had the right 
to expect in dealing with the various awards of the Com- 





mittee. on Production.” While upon labour topics, I 
may mention that apparently the recent combing-out 
movement is to have a very limited effect as far as the 
ironworks are concerned, the authorities being anxious 
to maintain full supplies of iron and steel. Government 
orders are being nodified here and there, certain contracts 
being severely cut down. 


Women Glass-eutters Consented to. 


The trouble in the flint glass trade concerning 
labour dilution, to which I had occasion to refer three 
weeks ago, has now been successfully surmounted. For 
over a year the flint glass manufacturers have been seeking 
to fill the gaps in the ranks of their workpeople by intro- 
ducing women and girls. It is estimated that over 60 per 
cent. of the glass cutters have joined the Army, or left 
to undertake other forms of war work, and in consequence 
it has been impossible to keep pace with the demands 
for supplies of manufactures made upon the industry. 
Nevertheless, the men’s trade union has consistently 
refused to allow the dilution proposed. Recently the 
manufacturers in the Stourbridge district brought the 
matter to a head by refusing to consider any further 
advance in wages till the men changed their attitude. 
Matters drifted for about two months, and the men then 
handed in notices to cease work. No sign of yielding 
being betrayed by the employers when the notices had 
run out, the men parleyed for time. The upshot was 
that the matter was recently taken up by Sir George 
Askwith, whose Government department had, as I stated 
three weeks ago, previously made vain endeavours to 
secure an accommodation. Happily, better success has 
attended these further negotiations, and I am now able 
to announce that as soon as the female workers’ rates of 
pay have been settled there will be no further obstacle 
to their employment as glass cutters. No doubt is 
entertained that this step will place the trade on a much 
improved footing. The union claims that female opera- 
tives should be paid at the same rate as males. The 
employers point out, however, that the newcomers will 
have to be taught their business, and cannot be remu- 
nerated at once as qualified workers. Meanwhile, sub- 
stantial increases in wages are given to the men, viz., an 
increase as from the first pay-day in May of 5s. per man 
in the Stourbridge district, and 3s. per man in the Bir- 
mingham district. The higher rates in the Stourbridge 
district are given with the object of equalising glass 
cutters’ rates. This is the third advance in wages since 
the beginning of the war, bringing the total increment up 
to 9s., or about one-third on pre-war rates. 


Increase in Gas Charges. 


For the third time in two years the Birmingham 
Gas Committee, faced with continually rising costs, has 
been compelled to ask the City Council to sanction, as 
from the June reading of the municipal hire meters, 
increases in the price of gas approximating to 3d. per 
1000 cubic feet for household uses, and 4d. per 1000 cubic 
feet for manufacturing purposes. The new lighting and 
domestic charges, it may be of interest to state, will vary 
from 2s. 7d. per 1000 up to 100,000 cubic feet per quarter, 
down to 2s. 3d. in cases where the consumption exceeds 
3,000,000 cubic feet per quarter, while the charges for 
power supplies will be 2s. 4d. per 1000 up to 1,000,000 
cubic feet per quarter, and 2s. 3d. per 1000 cubic feet for 
quarterly consumption exceeding 1,000,000 cubic feet. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is very little to be said about the general 
character of the markets in this district, because, for the 
first time since the war, there has been a more normal 
observance of the great yearly holiday in which Manchester 
used to indulge at this time of year. Possibly the weather 
has induced more people than usual to stay away, but in 
any case, business is practically suspended, and the few 
who have come to the market are in no mood to do 
anything. Signs of improvement in the general situation, 
as regards finished material, are still lacking, and it is 
clear that private work involving the use of finished iron 
and steel must still be held up. The American prices, 
instead of diminishing, seem inclined to advance further, 
so far as exports to this country are concerned ; for there 
are now American exporters of wire rods who take the 
trouble to cable over offers at £34 plus the cost of insurance. 
I can remember when copper rods could be bought at not 
very much more than this. There is, of course, an increase 
of freight to be reckoned with ; for recently the Govern- 
ment allotted rate for freight was raised from £4 to £6 per 
ton. There appears to be an unsatisfied demand for 
bar iron here, but the position of makers is such that there 
is little hope of meeting it in the near future. 


Foundry Iron. 


The actual demand for foundry iron is very 
small this week ; and although it would not be correct to 
say that nothing is being done, the business passing is 
quite negligible. One lot of 150 tons of Derbyshire 
changed hands at the regulation price and with the usual 
condition as to any possible change in the maximum ; and 
it is noticeable that makers are keeping strictly to this 
condition now. Whether this means that they still expect 
to get the advance, or whether it is a device to avoid 
selling in some cases, is a matter of uncertainty. Of 
course, the condition is very embarrassing to merchants, 
because they cannot tell whether or not, in the event of 
a change, the open market will rise to the full extent of the 
additional charge. Consumers, on the other hand, do not 
care so much, because most of them are working for 
Government, and whatever price may be actually paid, 
they can pass the charge on. Staffordshire iron is in small 
supply only at 102s. 6d. delivered for No. 3, and 107s. 6d. 
for No. 1. Lincolnshire iron is still off the market here, 
and this week nothing has been heard of Northamptonshire 
or Leicestershire. Some new buying of foundry iron will 





probably take place in the course of the next week or two, 
and one will be better able to judge of the position of 
supply ; but it is difficult to believe that iron can be 
plentiful again in this district until Cleveland and Lincoln- 
shire makers can come into the market. Scotch iron is 
quoted nominally at 126s. 6d. te 128s. plus commission, 
but no actual business is heard of. 


Forge Iron. 


There is an inquiry for forge iron, and one or 
two sales have been reported, but sellers are very reserved, 
and it is fairly clear that no very large supply is forth- 
coming for this district. Any sales made are subject to 
the possible rise in the maximum. : 


Steel. 

No American billets are being offered here, and 
one can only guess at the price which would have to be 
paid. This is probably the equivalent of about 95 dols. 
e.i.f., and exclusive of war risk. 


Scrap. 

The only section of the scrap market which 1s 
going on upon normal lines is that for foundry scrap. No 
attempt at interference with this market has yet been 
made, and as the prices are moderate in relation to pig 
iron, there should be no excuse for interference. The 
finest spinning machinery scrap is quoted at 112s. 6d. per 
ton delivered, and as this, in many cases, is used in the 
place of Scotch iron, costing nearly 130s., there is nothing 
to complain of in the figure. The supply of this kind of 
scrap is, however, smaller than it used to be, and the price 
may yet rise higher. For good broken machinery scrap 
from 105s. to 107s. 6d. is wanted, and for ordinary good 
cast scrap 102s. 6d. Business was steady up to the 
holidays, but little is being done this week. One does not 
quite know what to say about wrought scrap, except that 
it is badly wanted. There is no price quoted, because 
dealers cannot sell at the maximum, and will not put 
themselves in a false position by asking more. The trade 
is really waiting for some indication of what is likely to 
be done to meet the difficulties of the situation. Steel 
scrap is scarcer than it was, and at the same time the 
demand is greater. More works are getting accustomed to 
its use, and, of course, it is a cheap material at the present 
fixed price. Sheffield seems to be the only place where 
there is a superabundance of steel scrap, but it is scarcely 
possible for consumers in South Wales or up in the North 
to take the material away from Sheffield. Steel turnings 
are inquired for, and it is difficult, if not impossible, to buy 
them at 50s. Consumers are inquiring whether they may 
not pay 50s., plus 10s. carriage, or 60s. per ton no matter 
what the carriage may be ; but this is probably a breach 
of the regulations. 


BaRrRow-INn-FuRNEsS, Thursday. 
Hematites. 


All through this district there is a state of very 
great activity in the hematite pig iron trade. The demand 
for iron is very heavy, and from all appearances, this is 
likely to be the case for a long time to come, well after the 
war comes toanend. Makers are doing their best to meet 
consumers’ requirements, but the output is not quite 
sufficient to satisfy all wants. More iron had been made 
since the Askam works were put into operation. Labour 
and housing are two difficulties that have to be faced. 
Raw material is now in better supply. Prices are main- 
tained at the maximum rates, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton, and special 
brands at 140s. per ton f.o.t. 


Iron Ore. 

There is a busy state of affairs in the iron ore 
trade. With the additional labour that has been forth- 
coming, a bigger output is being maintained from most of 
the mines. The importance of developing the mining of 
ore has never been felt so keenly as at the present time. 
It is known that plenty of ore exists in Furness and 
Cumberland, besides the supplies that are now being 
tapped, and there is every reason to believe that the work 
will be taken thoroughly in hand as early as possible, with 
a view to securing adequate supplies. The demand for 
foreign ores is brisk. 


Steel. 

The steel trade, whilst presenting no features that 
are new, maintains a big output from both centres, 
Barrow and Workington. Makers are experiencing «4 
strong demand for the various types of semi-manufactured 
steel, which is used in these days for many purposes. 
Billets are in big demand, and the current rate is £12 per 
ton. The steel foundries are full of work. No rails have 
been rolled for some time and prices are unchanged. The 
smaller steel industries are well employed. 


Fuel. 

The demand for coal is full. Lancashire 
Yorkshire sorts of steam coal are at 25s. to 27s. 6d. per 
ton delivered. House coal is in lessened demand at 
27s. 6d. to 37s. 6d. per ton delivered. For coke there is 
a big demand, and East Coast qualities are at 33s. to 
35s. 6d. per ton delivered. Lancashire cokes are at 31s. 
per ton delivered. 


or 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


Tur demand for Cleveland pig iron is so heavy 
and urgent that all the blast-furnaces on the North-East 
Coast were kept in full operation over the holidays, while, 
with one or two exceptions, the whole of the ironstone 
mines continued at work. So far as the market is con- 
cerned, business has, of course, been interrupted by 
holiday influences. At the time of writing, the allocations 
to the home foundries for June had not been issued, but 
it is anticipated that they will be on a generous acale. 
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There is plenty of foundry iron available just now, though 
if the shipping position were better, there would probably 
be no great quantity to spare. Home maximum prices 
remain unchanged at 92s. 6d. for No. 3, No. 4 foundry, and 
No. 4 forge, with a premium of 4s. for No. 1. The export 
quotations are :—No. 1, 107s. 6d.; No. 3, 102s. 6d.; No. 4 
foundry, 101s. 6d.; and No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


The position in the hematite pig iron trade 
varies only slightly from week to week. Makers are 
experiencing a very full demand for their iron; much 
fuller, in fact, than they are able to cope with. The 
distribution to home consumers, however, is well main- 
tained. New export business is practically at a standstill, 
pending some official announcement with regard to prices. 
Makers at the moment are not prepared to quote, and 
the former quotations—137s. 6d. to France, and 142s. 6d. 
for Italy—are entirely nominal. The home maximum 
price is unchanged at 122s. 6d. 


Iron-making Materials. 


There is little disposition to do forward business 
in foreign ore, but there is a heavy demand for early 
deliveries. Steamer tonnage has come forward more 
freely during the past week, and deliveries are reported to 
be proceeding more satisfactorily. Coke continues to be 
very firm in price, but ironmasters are not experiencing any 
difficulty in obtaining supplies, medium qualities of good 
furnace coke realising 28s. per ton at the ovens, or 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


Conditions in the manufactured iron and steel 
trades are very satisfactory, the intense activity at the 
works showing no signs of diminishing. The demand for 
steel of every description on Government account con- 
tinues to be the dominating factor, a demand which seems 
to be ever increasing as the war runs its course. The only 
ordinary business of any consequence being done is for 
mercantile shipbuilding material, the output of which is 
now large and increasing. Finished iron makers continue 
active in both their iron and steel departments. Orders 
are very plentiful, and in many cases producers are in 
arrears with deliveries. A full re-start was made at the 
various works on Wednesday, and everything is in full 
swing once again. The principal quotations for home 
trading are as follows :—Steel ship plates, £11 10s.; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common 
iron bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. The following are nominal quotations for 
export :—Common iron bars, £15; best bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16; 
packing iron, £11; packing iron, tapered, £11 15s. to 
£12 15s.; iron ship angles, £15; iron ship rivets, £18 10s.; 
steel bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, Zin. and upwards, 
£13 10s.; 5/,,in., £13 15s.; fin., £14 ; */,,in., £16; din., £18; 
steel boiler plates 20s. on the foregoing prices ; steel joists, 
£11 2s. 6d.; steel sheets, singles, £20 ; steel sheets, doubles, 
£22; steel hoops, £17; heavy sections of steel rails, £12— 
all less 24 per cent., except ship plates, angles and joists, 
packing iron and iron bars. 


Scrap. 


Business in the scrap trade still continues within 
very narrow limits, though inquiries are reported to be 
numerous. Wrought iron scrap is still in an anomalous 
position, and consumers cannot get what they require. 
Holders are very firm in their attitude of refusing to sell 
at the maximum rates, and a higher range seems the only 
way of solving the situation. In the meantime, makers of 
finished iron, who are heavy consumers of wrought iron 
scrap, are suffering great inconvenience. Steel scrap of 
good quality is scarce, and with further restrictions on the 
output at most of the works whence the supplies are 
secured, the position can only get worse, so far as local 
supplies are concerned. Current prices are :—Steel scrap, 
heavy melting, £5 5s.; heavy forging, £5 5s.; steel turnings, 
£2 12s. 6d. to £2 15s.; steel scrap, light, £2 to £2 5s.; cast 
iron scrap, cupola metal, £4 10s. to £4 15s.; wrought iron 
plates, and sectional material, jin. thick and over, £6 5s.; 
heavy wrought iron scrap, }in. thick and over, £5 5s. 


The Coal Trade. 


The coal market has been dull and uninteresting 
during the week, owing to the holidays. On the working 
side, however, conditions have shown improvement which, 
though it is slight, would seem to mark the beginning 
of a change for the better. Already the collieries are working 
more regularly, while prices, though unchanged, are held 
with more steadiness. In the Northumberland section 
best steams are firm and unchanged. D.C.B.’s are 
at 30s. fully, and Tyne primes at 28s. to 30s. Secondary 
classes of best steams are about at recent levels, 21s. to 25s., 
according to the class selected. Small steams are plenti- 
fully on offer and remain at about 18s. to 19s. for bests, 
and lds. 6d. to 16s. 6d. for seconds. Unscreened steams 
for bunkers are slow at 17s. to 18s. The Durham position 
is, on the whole, better. Best steams are steady at about 
28s. to 29s. Gas coals continue in good demand at about 
24s. to 25s. for bests and 16s. 6d. to 18s. for secondary 
sorts. Coking coals are quiet for shipment, but unchanged 
in price. The usual qualities range from 17s. to 18s. 6d. 
Sunkers are quiet and unchanged at about 16s. to 16s. 6d. 
for ordinaries, 17s. for ordinary bests, and 17s. 6d. to 18s. 
for bests. The official market quotations are as follows :— 
Northumberlands : Best Blyth steams, 30s.; Blyth second 
steams, 21s. to 25s.; Tyne prime steams, 28s. to 30s.; 
Tyne prime seconds, 20s. to 24s.; unscreened bunkers, 
17s. to 18s.; households for home market, 21s.; for export, 
30s., nominal; Blyth best smalls, 18s. to 19s.; second 
smalls, 15s. 6d. to 16s. 6d.; Tyne prime smalls, 19s.; 
Durhams ; Steam, locomotive, 27s. 6d. to 30s.; best gas, 
24s. to 25s.; second gas, 16s. 6d. to 18s.; special Wear gas, 
26s. to 27s.; smithies, 25s.; ordinary bunkers, 16s. to 
16s. 6d.; bests, 17s. to 18s.; coking, unscreened, 17s. to 
18s.; coking smalls, 16s. to 17s.; best foundry coke, 41s. 





to 42s, 6d.; patent oven, 38s. to 40s.; gas-house coke, 
30s. to 32s. 6d.; blast-furnace coke, 28s. at ovens, fixed 
price. 


Cleveland Mines Labour Problem. 


Arrangements have been made for representa- 
tives of the Cleveland mine owners and Cleveland miners 
to have an interview with the Ministry of Munitions, in 
London, respecting the proposal for an increased output 
of ironstone from the Cleveland mines. There is no 
difference of opinion, nor dispute between the mine owners 
and the miners respecting the need for more workmen 
being engaged at the mines for the purpose of increasing 
the output. The miners, however, contend that if more 
workmen have to be brought to the mining industry, those 
workmen gone from the district to the Colours should be 
permitted to return for work in the mines, as they, being 
expert miners, would be capable of ensuring a much larger 
output than a given number of men who were unaccus- 
tomed to iron mining could produce. It is also felt by 
the miners’ representatives that there should not be a 
sudden large influx of the miners, as that would probably 
result in some little dislocation and inconvenience to the 
men already working in the mines. 








SHEFFIELD. 
(From our own Correspondent.) 
The Production of Steel. 


THE importation of American steel to this 
country has been tapering off for a long period, and the 
tonnage reported for April was insignificant, and the 
smallest ever recorded. It is true that the cost of such 
material has risen to a level that is prohibitive to the 
trader, but the significant fact remains that the country 
is getting along without it. The present huge production 
of guns, shell, and military vehicles and equipment now 
consists of home-made steel. The ideal of British inde- 
pendence of foreign sources of this material seems likely 
to be realised, as the activityin increasing steel-making 
plants in various parts of the country is as marked as ever. 
If we can do without the foreigner now, we should be 
completely independent when the numerous furnaces 
under construction are at work. An interesting point is 
whether the consumption of steel for munitions equals 
that of rails and other peace products in normal times, 
the manufacture of which is now suspended. If it does, 
then there will be no opening for foreign steel to any 
extent after the war. According to returns which have 
been published, Great Britain produced nearly 700,000 
tons more of steel in 1916 than in 1915. Some authorities 
consider that these figures are below the actual output, 
and that the returns are incomplete. However that may 
be, a much. larger percentage of increase this year is 
certain. Our progress towards steel independence will 
be disappointing to makers in the United States, who 
have been counting upon Great Britain becoming a 
valuable market for their material after the war, and, in 
fact, replacing Germany as regards this particular trade. 
Extensions to the Parkgate Company’s works, which 
have been planned, will, when completed, add appreciably 
to the home output. Particulars are not available, but 
it is known that they will be on a large scale, and include 
new furnaces and mills. 


Electric Furnaces and Castings. 


There is no pause in recent progress in installing 
electric steel-melting furnaces. Most of those ordered or 
erected in Sheffield are intended for the manufacture of 
high-grade steels, but numbers are being ordered in 
various parts of the country, especially for producing 
castings. There was a huge importation of small steel 
castings from several continental countries previously to 
the war, and there is no valid reason why these should 
not be made at home. Opinions may differ as to the 
utility of electric melting for tool steel, but every authority 
admits that for castings it is an exceedingly satisfactory 
method. In the future most of the large users will 
be making the castings they use in electric furnaces 
erected on their own premises. 


The Termination of the Strike. 


The strike is over, and both parties have shown 
a praiseworthy endeavour to avoid any aftermath of 
bad feeling. It can now be said that there are no clouds 
on the industrial horizon at present, and unless the 
unexpected happens a long spell of peace is looked forward 
to. Although confined to the engineers, the effect of 
the strike was felt in the steel trade, more especially at 
the large works, where elaborate mechanical plant is 
installed, and there has been a considerable loss of output 
from the open-hearth furnaces at a moment when such 
material is urgently needed for guns, mechanical warfare 
appliances, and shipbuilding. 


General Conditions. 


A brief respite from the arduous conditions 
of industry and business was greatly needed alike by 
workpeople, managers and principals, and the holiday on 
Monday and Tuesday was appreciated all round. At a 
number of establishments resumption was put off until 
Wednesday morning, and the amount of business done 
this week is small, although there has been a large pro- 
duction from the works. Conditions are changing some- 
what, and several recent manifestations are a little 
puzzling. The severe pressure for steel which has charac- 
terised the trade for a long period has become easier 
as regards certain kinds of material, and more pronounced 
as regards others. More has been obtainable for one or 
two purposes not directly concerned with the war. The gun 
works, on the other hand, are specifying steel more heavily 
than at any previous time during the war. A high-grade 
quality is needed for this purpose. The demand for steel 
for aircraft has been steadily and constantly progressing 
for a long period, and now accounts for a very considerable 
proportion of the local output of special steels. Orders 
come in freely for steel for shipbuilding. The mills 
are scarcely able to roll the necessary tonnage of ship 





plates. At the large works where melting, rolling, and 
forging is done output has been adversely affected by the 
warm}weather. On the whole, however, employers and 
managers speak with satisfaction of the manner in which 
the men are devoting themselves to their work. A brisk 
overseas demand for steel and tools is reported. Although 
still by far the largest buyer of Sheffield goods, the volume 
of orders from France has been dwindling for several 
months. Mining steel is in demand from the Colonies. 


Materials and Prices. 


Maximum prices are fixed for so many kinds 
of iron and steel materials that there is little scope for 
market fluctuations. There is a condition of all-round 
scarcity which enables sellers to command the highest 
prices allowed by the law. The output of pig iron, 
both hematite and foundry, leaves no margin over con- 
sumption, and more furnace capacity is needed. The 
supply of scrap is distinctly inadequate. Holders of 
old wrought iron are said to be keeping back their stocks 
through dissatisfaction with the maximum prices. Shell 
discard steel of good quality fetches high prices in this 
district. It is being rolled down and used for a wide 
variety of purposes, including tools and cutlery. The 
delivery of acid billets in Class A has been rather large 
lately. Only a few of the local open-hearth furnaces 
are turning out basic steel. The ironfoundries are busy 
on heavy castings. Work is quiet for light castings, 
although war orders are compensating to some extent 
for the cessation of demand from the building trade. 
Current quotations are as follows, delivered to local stations: 
—East Coast hematite pig, 129s.; West Coast hematite 
pig, 136s.; Lincolnshire forge, foundry, and basic, 97s.; 
Derbyshire forge, 92s. 6d. to 93s.; Derbyshire foundry, 
94s. 6d. to 95s.; Bessemer acid billets, £14 to £14 10s.; 
Siemens acid billets, £15 10s.; special acid billets, £18 10s.; 
basic billets, £11. Hoops, either iron or steel, are not being 
quoted. : 


The Lighter Trades. 


Makers of almost every kind of hand tool are simply 
overwhelmed with business, and the output is curtailed 
to a serious extent by the enlistment of grinders. Govern- 
ment orders constitute the major part of the demand. 
Makers have done exceedingly well in meeting the extra- 
ordinary demand for garden tools, and we have heard 
no complaints of the new army of gardeners being unable 
to plant their potatoes for want of spades, shovels, and 
forks. Tmmense quantities of these tools are wanted 
for the Allied Armies in France, especially when aggressive 
movements are in progress. The aircraft shops.consume 
immense quantities of the smaller hand tools. As many 
of the latter were imported before the war, the present 
demand constitutes an almost Herculean task for the 
home makers. Private trade in cutlery and plate is 
being frozen out, as neither men nor material are available. 








SCOTLAND. 
(From our own Correspondent.) 


Greenock Harbour Improvements. 


Tue formal ceremony of declaring the 150-ton 
crane at Greenock ready for business has just taken place. 
This crane is part of the threefold scheme of improvements 
for which the Port and Harbour Act of 1913 was sought 
and passed. The Harbour Trust was of itself unable to 
finance the scheme, but the Corporation stepped into the 
breach and guaranteed the sum of £100,000 towards 
the cost of the new works. The scheme embraced the 
erection of a large fitting-out crane at the James Watt 
Dock, a deep-water berth at Prince’s Pier, and the 
alteration of the entrance to Garvel Graving Dock to 
admit practically every vessel requiring to use it. The 
estimated cost of the entire scheme was £90,000. The 
crane, which has ‘cost £22,000, will enable the largest 
vessels to lie afloat while being supplied with engines and 
boilers. At Prince’s Pier the work is nearing completion, 
and the outlay has been about £14,000. The quay 
frontage has been widened by 18ft. to a length of 500ft., 
and provides a deep-water berth for the largest liners to 
discharge their cargoes. No practical steps have been 
taken in connection with the Garvel Dock part of the 
scheme, and operations will likely be delayed until after 
the war. The Garvel Dock was constructed in 1871, at a 
cost of £120,000, and the earnings have been returned 
at £12,000 per year. The proposed alterations are 
calculated to increase these returns by £3000 to £5000 
per annum. : 


Pig Iron. 


The position in the Scotch pig iron trade is 
unchanged. Makers have full order books, and the 
question of regular deliveries is becoming increasingly 
difficult to solve. Hematite and No. 1 foundry sorts 
especially are wanted for immediate consumption, and 
with stocks practically cleared consumers have to rely 
on the daily output. Exports, apart from war require- 
ments, are of small account, and consist chiefly of inferior 
material. Warrant stocks now amount to 3240 tons, 
compared with 5338 tons at the end of 1916, and 116,098 
tons at the close of 1915. Prices are firm and unchanged. 


Quotations. 


The prices of Scotch makers’ iron are unchanged 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calderand Langloan, Nos. 1, 130s.; 
Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 125s.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The intense activity which has.characterised the 
operations of the Scottish iron and steel mills shows no 
signs of diminishing. Works are still being enlarged 
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and new factories built, but demands continue to expand. 
In steel material the call for shell bars, shipbuilding shapes 
and sections, and general standard sizes is enormous. 
Exports have practically ceased, unless for limited quan- 
tities for shipment to France and Italy. Quotations are 
still on the basis of £14 2s. 6d., £14 5s., and £15 5s. for 
steel angles, ship plates, and boiler plates respectively, 
for export. Black steel sheets are very scarce. and along 
with galvanised material may be counted out of the market, 
apart from Government orders. There is no decrease 
of pressure at the malleable ironworks, and all departments 
are working at high speed. The new restrictions on the 
export of iron will not relieve the pressure, but rather 
divert the small quantities of extra material into other 
channels. Outside transactions are not easily arranged, 
as, while prices may be mutually arranged, deliveries are 
altogether another matier. “‘ Crown” quality iron bars 
are still quoted on the basis of £15 5s. per ton, net, for 
export. All classes of engineers are as busy as they can 
be, and further good progress is reported at the shipyards. 


Coal. 


Business in the Scotch coal trade is erratic and 
lifeless. The general tendency is one of weakness. House- 
hold demands have continued larger than usual, but these 
are now much reduced, though industrial demands are 
comparatively well maintained. Collieries in the East 
of Scotland district are affected by an accumulation of 
railway wagons, both loaded and empty, which retard 
the smooth working of the collieries. Idle time is prevalent, 
and the general outlook is not bright. Best Ell coal is 
quoted f.o.b. at Glasgow, 18s. 6d. to 21s.; splint, 18s. 
to 26s.; navigation, 27s.; steam, 18s. to 23s.; treble nuts, 
23s. 6d.; doubles, 22s.; singles, 20s.; best screened 
navigations, f.o.b. at Methil or Burntisland, 30s.;_first- 
class steams, 25s.; third-class steams, 20s.; best steams, 
f.o.b. at Leith, 20s. 6d.; secondary qualities, 18s. to 20s. 
per ton. The aggregate shipments from Scottish ports 
during the past week amounted to 163,682 tons, compared 
with 132,384 in the preceding week, and 237,304 tons 
in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Colliery Developments. 


For some time past negotiations have been in 
progress between North’s Navigation Collieries, Limited, 
and a number of landowners for the lease of large mineral 
areas for the development of their colliery property and 
the sinking of new pits. The area concerned is situated 
in the Llynfi Valley, and extends to Tondu, Aberkenfig, 
Brynmenyn, and Bryniethin. Although negotiations 
are not complete, they have reached such a stage that the 
company is virtually in possession of the land in question, 
which means an addition to the company’s present holding 
of between 3000 and 4000 acres. It is understood that 
the scheme of development when definitely settled will 
provide for the sinking of new pits and also for the erection 
of by-product plant at Tondu, entailing a total capital 
outlay of between £400,000 and £500,000. The main 
part of the work will not be commenced before the termina- 
tion of the war, or until the position regarding labour and 
material is much better than at present, but preliminary 
operations will begin fairly soon, and it is not unlikely 
that a portion of the by-product plant will be erected 
shortly. 


Coal Factors’ Association. 


The formation of an association representative 
of the inland wholesale coal factors of South Wales and 
Monmouthshire has been decided upon. In response to 
@ circular issued by Messrs. C. H. Pullin and E. C. A. 
Bliault, a meeting was held of those interested in the 
scheme at Cardiff recently, representatives from Swansea 
being present, while merchants at Port Talbot and Neath 
wrote favouring the idea. The objects of the Association 
were explained, it being pointed out that it was with a 
view to protecting the interests of the trade and its 
members. The Association would take up such matters 
as detention of wagons at collieries and on the railways ; 
deal with questions as between the trade and the Coal 
Controller, &c.; act in the capacity of arbitrators in 
disputes arising amongst the members or those outside, 
and provide legal advice, &c. It was left to a committee 
to formulate rules and regulations of the organisation, 
and Mr. E.-C. A. Bliault was elected temporary chairman. 


Coal Lieences for French Colonies. 


Coal exporters have been notified with reference 
to the new authorisations for the French colonies, which 
have been issued for a period of six months from July to 
December, that, in accordance with the general rule, 
licences upon these authorisations will be issued for a 
period of three months only, subject to eventual extension 
or renewal for the remainder of the period covered by the 
authorisation. Where the quantity authorised is con- 
siderable, it is proposed to licence in the first instance 
50 per cent. only—except in cases of authorisations up 
to 2500 tons, which will be issued in full—and to increase 
to the full amount when a reasonable proportion has been 
actually shipped. 


Miners’ Organisation. 


The Executive Council of the South Wales 
Miners’ Federation recently had under consideration the 
draft new rules and amendments received from the various 
lodges. The rules number 56, and over 150 amendments 
to them had been received. It is proposed to lay the 
new set of rules before the next conference on June 12th. 
Some of these amendments are very far-reaching and 
revolutionary in character, and will certainly not facilitate 
negotiations between owners and representatives of the 
miners in future if they are adopted. Some of the pro- 
posals tend to an increase in political activity on the part 
of the Miners’ Federation, and the organisation of classes 
throughout the coalfield in social science. As regards 
its relation with other trades unions, it is proposed 





that the Federation should join in or affiliate with kindred 
organisations for the purpose of promoting or securing 
any of the objects stated, &c. New clauses provide 
for the building up of an organisation that will take over 
the mining industry, and carry it on in the interests of 
the workers, ensure a working day of eight hours, bank 
to bank, by legislation, and secure the socialisation of 
industry. The authority of the Council of the Federation 
is likely to be undermined if other amendments are agreed 
to, inasmuch as the acts of the Council are to be approved 
by conference or be made subject to the right of appeal 
to a conference. Another amendment is that the Council 
should be composed of workmen from the working faces. 
Other amendments make the miners’ agents and other 
salaried officials ineligible for the Council. 


Current Business. 


Business has been practically at a standstill 
since writing last week, owing to the holidays. Last 
week-end operations were quite negligible, most exporters 
having made arrangements for the loading of boats 
immediately after the holidays, while for the first three 
days of this week the miners have been idle, and there 
has been no disposition to get to grips with business, 
more especially as developments concerning the com- 
mercial side of the industry are foreshadowed on the part 
of the Coal Controller which will put a very different 
complexion on things, and to a very large extent stereotype 
themarket. Details are not generally known at the moment, 
but interesting rumours are current, which are believed 
to be based on fact, and until something official is announced 
it is not likely that much will be done. It is understood 
that the new conditions will come into operation on 
June Ist, and for this reason colliery salesmen have been 
quoting much more firmly for loading in June, and prices 
have generally been round about 30s. Some colliery sales- 
men, however, have had very large stocks to get rid of, and 
while the three days’ suspension of work in the coalfield 
has materially assisted them to wipe off their standing 
supplies, values are very difficult to gauge, seeing that 
there is no business of any account passing which can be 
used as a guide. Under the circumstances the following 
quotations are purely nominal :—Steam coal: Best 
Admiralty large, nominal; best seconds, nominal ; 
seconds, 28s. to 30s.; ordinaries, 27s. to 28s.; best drys, 
28s. to 30s.; ordinary drys, 24s. to 27s.; best bunker 
smalls, 16s. to 17s.; best ordinaries, 15s. to 16s.; cargo 
smalls, lls. to 13s.; inferiors, 9s. to 1ls.; best Monmouth- 
shire Black Vein large, 28s. to 30s.; ordinary Western 
Valleys, 27s. to 28s.; best Eastern Valleys, 27s. to 28s.; 
seconds Eastern Valleys, 25s. to 27s. Bituminous coal : 
Best households, 25s. 6d. to 26s. 6d.; good households, 
24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 28s. to 30s.; 
smalls, 18s. to 20s.; No. 2 Rhondda large, 24s. to 25s.; 
through, 20s. to 21s.; smalls, 12s. to 13s.; patent fuel, 
28s. to 30s. Coke: Special foundry, 50s. to 55s.; good 
foundry, 47s. 6d. to 50s.; furnace, 42s. 6d. to 45s. Pit- 
wood, ex ship, 75s. : 

LATER. 


The conditions continue to be strongly opposed to 
anything like a resumption of business, and values are 
very uncertain. Tonnage has not come along over the 
holidays as well as was hoped for, and there is no great 
pressure for coals, so that the reduction of stocks is not 
so promising as before the holidays. At the same time, 
owing to the fear that production will be curtailed during 
the second half of the week, there being no work at all in 
the coalfield on the first three days, the Admiralty 
authorities are not releasing any of the better qualities 
until the position regarding supplies can be better judged. 
The expected announcement concerning fixed graduated 
prices for the Allies has also induced colliery salesmen to 
stop selling, except at enhanced prices, the consequence 
being that business is idle. It is reported that the agreed 
minimum prices to Allied countries coaling stations and 
for bunkers range from 33s. for best Admiralties down to 
30s. for ordinary large steams, that best drys and best 
Monmouthshire Black Veins are 30s., and other grades in 
proportion. The price for best bunker smalls is understood 
to be 24s. These prices, however, are not yet officially 
confirmed. It will be recollected that under the limitation 
scheme, coals for the Allies were fixed at a maximum of 
30s. for large and 20s. for smalls, but considerable dis- 
satisfaction was created by placing all coals on the same 
level regardless of quality, and it was felt that prices 
should be graduated. The adoption of graduated values 
will certainly do away with several existing anomalies, 
such as, for instance, inferior coals obtaining when the 
market is strong a much higher price than coalowners 
are receiving from the Government for supplies of best 
Admiralties. It is understood that under the new scheme 
all existing contracts will be respected, but as far as can 
be ascertained, many contracts now running are much 
about the graduated prices reported to be coming into 
operation. What is likely to be done regarding coal 
prices for neutrals is, at the moment obscure, but the 
general impression is, naturally, that they will be very 
much higher than those for the Allies. It was understood, 
some time ago, that the authorities and the coalowners 
were engaging upon this matter, and that a scale was 
tentatively agreed upon, the prices ranging as high as 55s. 
for best Admiralties, but whether this scale is coming into 
force shortly is not known. 


Newport. 


There has been no market of any account, the 
holidays having effectually stopped business for the time 
being. Monmouthshires showed an improving tendency 
last week-end, and this has been well maintained. Nominal 
quotations :—Steam coal: Best Newport Black Vein 
large, 28s. to 30s.; Western Valleys, 27s. to 28s.; best 
Eastern Valleys, 27s. to 28s.; other sorts, 24s. to 26s.; best 
smalls, 14s. to 16s.; seconds, 12s. to 14s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; patent fuel, 28s. to 30s. Pitwood, ex ship, 
75s. 


Swansea 
The anthracite coal market has been very 
inactive, and a good deal of time, quite apart from the 
holidays, has recently been lost owing to the inadequacy 





of business and tonnage. Large anthracite coals have 
ruled weak, but machine-made descriptions have been 
fairly firm. Quotations :—Anthracite: Best malting 
large, 24s. 6d. to 25s. 6d.; second malting large, 22s. 6d. 
to 23s. 6d.; Big Vein large, 19s. 6d. to 21s.; Red Vein 
large, 18s. 6d. to 19s. 6d.; machine-made cobbles, 32s. 6d. 
to 35s.; Paris nuts, 33s. to 35s.; French nuts, 33s. to 
35s.; stove nuts, 33s. to 35s.; beans, 27s. 6d. to 28s. 6d.; 
machine-made large peas, 20s. to 22s.; rubbly culm, 
10s. to 1ls.; duff, 5s. 3d. to 5s. 9d. Steam coal: Best 
large, 25s. to 26s. 6d.; seconds, 21s. to 24s.; bunkers, 
18s. 6d. to 21s. 6d.; smalls, 10s. to 13s. Bituminous coal : 
No. 3 Rhondda large, 26s. 6d. to 28s. 6d.; through and 
through, 21s. 6d. to 22s. 6d.; smalls, 18s. 6d. to 20s. 
Patent fuel, 28s. to 30s. 


Tin-plates, &c. 


A very firm tone characterises the tin-plate trade, 
as makers are pretty heavily booked, and the inquiry is on 
a substantial scale. The trade continues to experience 
great difficulty as regards adequate supplies of bars. 
Values are strongly upheld at 32s. ber box for I.C. 14 x 
20 x 112, for orders under Class A certificates, while 
supplies of “ free’ plates find a ready outlet at 38s. per 
box. Quotations :—Block tin, £253 5s. per ton cash ; 
£251 5s. per ton three months ; copper, £130 per ton cash ; 
£129 10s. per ton three months. Lead: Spanish, £30 10s. 
per ton. 








BOOKS OF REFERENCE. 


WE have recently received the 1917 Edition of Sell’s 
Directory of Registered Telegraphic Addresses, which is 
published by Business Dictionaries, Limited, 166, Fleet- 
street, London, E.C. Price 25s. It forms the thirty- 
second issue of this most useful book of reference. There 
is no call for us to refer in detail to the contents, which are 
now so well known, but we may say. that the Classified 
Trades section alone contains nearly 100,000 names of 
firms in the United Kingdom arranged in order of trade 
under some 3500 headings, and that there is an index 
to the trades to facilitate reference. Among special 
features attention may be drawn to the list of contractors 
to H.M. Government, the list of hotels, and the newspaper 
announcements in Section III., the illustrated list of 
trade marks, the list of trade commissioners and trade 
correspondents of the Commercial Intelligence Branch 
of the Board of Trade, the Post-office regulations, and the 
telegraph charges to all parts of the world. 


THERE is very little change to note in connection 
with the 1917 issue of the “‘ Electrical Trades Directory ’”’— 
“The Big Blue Book’’—which is issued by the Electrician 
Printing and Publishing Co., Limited, price 15s., postage 
extra. The shortage of labour, the paper restrictions, 
and other causes have necessitated the omission of several 
of the less important tables, some of the matter relating 
to foreign and colonial wiring rules, and some of the 
regulations for the use of electricity in mining. But 
these omissions do not seriously detract from the value 
of the book, which is now in its thirty-fifth year of issue, 
and which, with the exceptions we have mentioned, 
appears to contain all the features that one is accustomed 
to look for in it. It should be mentioned, however, 
that the tables of electricity supply undertakings have 
not been included in the Directory, though we understand 
they are obtainable separately. 


WE notice a good many changes in the 1917 isgue of the 
“‘ Electrical and Allied Trades Directory ”’—the “ Red 
Book ”—which has just been published by H. Alabaster, 
Gatehouse and Kempe, price £1 1s. post free. As was 
natural, all reference to enemy countries has been omitted, 
the continental section now being entitled “‘ Selected,” and 
confined to Allied and neutral countries. It is @ matter 
rather for regret, however, that paper restrictions have 
evidently rendered the omission of the United States 
Section imperative. We shall miss, too, the British 
Geographical Section. With these exceptions, how- 
ever, the volume is very much as its precursors have been. 
The British Section contains no less than 15,330 names ; 
the Colonial and General Section 7590, and the Continental 
Section 4550. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters : Balderton-street, Oxford-street, W. 


ORDERS 
For the Week by Lieut.-Col. C. 8. Clay, V.D., Commanding. 


Officer for the Week.—Platoon Commander C. Campbell. 

Next for Duty.—Platoon Commander A. Gerard. 

Monday, June 4th.—Technical for No. 3, Right Half Com. 
pany, at Regency-street. Drill, No. 3, Left Half Company- 
Signalling Class. Recruits’ Drill, 7.30. 

Tuesday, June 5th.—Lecture, 6.30. Physical 
Bayonet Fighting, 5.30 to 6.30. . 

Wednesday, June 6th.—Drill No. 1 Company, Left Half Com- 
pany, 6.15. 

Thursday, June 7th.—Drill, No. 3 Company, Left Half Com- 
pany. Ambulance Class by M.O., 6.30. Signalling Class. 

Friday, June 8th.—Technical for No. 2 Company, Left Half 
Company, at Regency-street. Drill, No. 3 Company, Right 
Half Company. Recruits’ Drill at 6.30 to 7.30. 

Saturday, June 9th.—N.C.O.’s Class, 2.30. Company Com- 
mander Hyman and the Instruction of Musketry. 

Sunday, June 10th.—Parade Clapham Common Station (Tube 
Railway), 9.45 a.m., for work at Bombing School. Uniform. 
Rations to be carried. 

Armlets.—Members are warned that armlets must be worn at 
all plain clothes parades. 

Musketry.—F or all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. 


Drill and 


By order, 
Macrirop YEARSLEY, 


June 2nd, 1917. Adjutant. 
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BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 








INTERNAL COMBUSTION ENGINES. 


105,649 (6896 of 1916). May 15th, 1916.—Two-cyciz EncrnEs, 
Edmund Voss, 3, Widdrington-road, Coventry. 

This is a two-stroke cycle engine, in which every power 
cylinder has a pump cylinder, with piston and connecting-rod 
—— on the same crank-pin as that of the power cylinder. 
‘The pump cylinder is set at such an angle that the gas cannot 
be forced into the power cylinder before the exhaust, inlet, and 
transfer ports are closed. The piston in the power cylinder is 
descending in Fig. 1. The mk case has received a charge of 
air through port A, and the pump piston is compressing its 
charge of gas or petrol vapour, which been induced through 
a port B in the pump cylinder. On the completion of this 
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Fig.2. Fig.4. | 


Fig.3. 


stroke the exhaust port C is uncovered—see Fig. 2. The 
transfer port D is uncovered, and the compressed air fills the 
cylinder, thereby expelling any burnt gases. The piston now 
ascends—see Fig. 3—until the ports D and C are covered when 
the pump piston has ascended far enough to exert more pressure 
in the pump cylinder than exists in the power cylinder. The 
valve E, whether mechanically operated or automatic, now opens, 
and the charge of gas is forced into the power cylinder. The 
pump cylinder begins to descend whilst the power piston com- 
pletes the compression stroke. Air now enters the crank case 
through port A, and the explosion occurs in the power cylinder, 
forcing the piston down again to repeat the opdla Agel 26th, 
1917. 


CONDENSERS AND FEED-WATER HEATERS. 


105,595 (5517 o 1916). April 14th, 1916—Am Pumps ror 
ConpDENsERS, Karl Baumann, Northwoodhouse, Barnfield, 
Urmston. 

This invention is for a condensing plant, comprising a steam 
condenser and a single-jet air pump, in which the sealing water 
for the pump is cooled by evaporating a part thereof by means 
of a higher vacuum than that obtaining in the air pump itself. 
The vacuum is produced by a steam ejector, the steam from 
which is discharged into a feed-water heater connected either 
with the main condenser or with the air pump of the plant. In 
operation the ejector A is designed to maintain a vacuum in the 
evaporating vessel B higher than that obtaining in the air 
pump C, so that the sealing water passing through the evaporat- 
ing vessel B will be evaporated and consequently cooled. The 
ejector A is so arranged that not only the steam issuing there- 
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from, but also the steam evaporated from the sealing water 
passing through the evaporating vessel will be discharged 
through the pipe D into the condensate discharge outlet E. 
The whole of the heat contained in the steam used for operating 
the ejector, as well as the heat in the steam evaporated from 
the sealing water, will thus be recovered in the condensate, 
which is utilised as feed-water for the boilers. Any air or 
non-condensable vapours reaching the evaporating vessel will 
also be carried by the steam from the ejector through the pipe 





D into the condensate discharge outlet E, whence they will 
se into the steam space of the condenser G, and be extracted 
y the air pump C.—April 16th, 1917. 


GAS PRODUCERS. 


100,730 (5450 of 1916). April 13th, 1916.—Gas Propvucer, 
William Henry Bricknell, Te Kuiti, Auckland, New Zealand, 
and another. 

In this producer a compartment is formed in the fuel chamber 
lining, and heated air and vapour are admitted to it through 
flues in communication with the upper part of the producer. 
The air and vapour thus admitted pass into the fuel chamber 
through openings in the side, and leakage between the shell and 
lining is prevented by an expansion ring secured to the shell 
and projecting into a horizontal joint of the lining. In the 
lining A, at a suitable distance from the top of the producer, 
is provided a compartment or chamber B. Holes C running 
downwardly and inwardly towards the centre of the producer 
are formed through the inner side of the chamber, and one or 
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more flues D, communicating with the chamber B, and each 
provided with a regulating damper, are formed through the 
lining A, to supply air and vapour to the chamber B from the 
upper portion of the producer. The holes through the inner 
side of the chamber provide for the even distribution of heated 
air and vapour to within the fuel chamber, and by doing so 
prevent nn excess of clinker caused by excessive heat at any 
point. The downward slope of the holes C prevents the entrance 
of ash from the producer into the chamber B. At an approxi- 
mate distance from the fire grate G of the fuel chamber is an 
expansion ring H, which is placcd horizontally, and is made 
preferably from angle iron.—A pril 13th, 1917. 


AERONAUTICS. 


105,588 (5410 of 1916). April 12th, 1916.—Dimic1sie Baioons, 
Henry Kapferer, 13, Rue Couchot, Billancourt, Seine, 
France, and others. 

In the dirigible balloon designed according to this invention 


each diaphragm is constituted by an impermeable upper part |’ 


and a lower permeable part, the upper part being continued 
downwards and subdivided into two flexible partitions, and the 
adjacent parts of contiguous partitions being connected together, 
so as to constitute a flexible movable inner partition adapted to 
contact either with the lower or upper wall of the envelope, 
according as to whether the corresponding cell is filled with gas 
or not. The balloon is divided longitudinally by vertical 
diaphragms A in the upper half, the diaphragm being impervious 
to air. These half diaphragms continue downwards in two 
partitions B from the diameter D forming with the lower 
wall C the bottom of each cell. The walls C are connected at 
the sides to the envelope of the balloon at opposite ends of a 
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diameter D. Between the partitions B a permeable partition 
F is arranged as a continuation of each half diaphragm A. The 
cells are filled with gas, and provided with valves, whilst the 
space between the partitions B, the walls C, and the lower 
portion of the envelope forms the air chamber, all of which are 
in open communication with each other through the permeable 
partitions F, By the use of these partitions each diaphragm A 
may be stretched along its whole surface. When the balloon 
is intact and full of gas the bottoms C of the cells are close to the 
lower outer wall of the envelope, so that the volume of air 
contained in the air chamber is practically nil, as shown in 
Figs. 1 and 2. When, for any reason, air is put into the air 
chamber to compensate for differences in *xpansion of the gas, 
or for any other reason, the bottoms of the cells C move away 
from the lower wall of the envelope, as shown in Figs. 3 and 4.— 
April 12th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


105,700 (12,056 of 1916). August 25th, 1916.—CHucKk FoR 
SHELLS, Joseph Mottershead, 356, Liverpool-street, Salford. 
This chuck has a flange A attached by bolts to the face-plate 
of a lathe. In the flange a member B is secured, the outer 
portion being of larger diameter than the part which fits the 
flange. This larger portion has cut in it recesses C—three by 
preference—as shown in the plan, the recesses having one side 
longer than the other, and the inner ends rounded. At each 
rounded end is sunk a hole D. E is a sleeve formed as shown 
in the sectional view, and having three recesses corresponding 
to the recesses C in the spindle or stud. F are jaws with pro- 
jecting parts fitting in the holes D, and forming pivots at the top 





and bottom. The webs G of the jaws fit loosely within the 
recesses C and the slots in the sleeve E. H is a cap with holes 
formed in it to receive the top projections of the jaws F and a 

in to fit into the hole K in the head. The whole is secured 

y means of the threaded portion and nut M. In use the ring 
E is turned until the jaws Fedo not project beyond the cireum- 
ference of the chuck head. The hollow blank is placed over 
the head of the chuck with the end resting against the ring E. 
Upon the rotation of the lathe and the application of a tool to 
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the blank, the drag upon the blank causes the latter to lag, and 
with it the ring E, with which it is in frictional contact. The 
jaws F are thus forced outward against the inside of the blank. 
The grip of the jiws tightens in proportion to the depth of 
cut taken. Through their common engagement with tho ring 
E the whole of the jaws expand equally tegether. To disengage 
the blank it is only necessary to rotate the ring E in the normal 
direction of the drive, and this may be done by means of a bar 
engaging in one of the tommy holes O in the ring.—April 26th, 
1917. 


SHIPS AND BOATS. 


105,727 (17,697 of 1916). December 8th, 1916.—Om Fouxt. 
Tanks For Suips, Harold Edgar Yarrow, of Yarrow and 
Co., Limited, Scotstoun, Glasgow. 

In ships in which oil tanks are placed amidships below the 
boilers, this invention provides means to prevent the tanks from 
attaining an undue temperature. The means comprise tubes 
through which water circulates placed between a brick pan and 
the tank below it. In the drawing, which shows an example of 
the invention as applied to a destroyer, Fig. 1, is a cross section 
of the vessel taken in front of one of the boilers: Fig. 2 is a 
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longitudinal section through a water-tube boiler. A is a steam 
drum, B water drums, C superheater tubes, D are oil tanks 
underneath the boilers, E is a grid formed of small tubes, through 
which water circulates. The grid is placed between the bottom 
of the brick pan and the oil tanks and may extend, as shown, 
across the full width of the tanks, or only across the central part 
of this width. The water tubes E are fitted into headers F, the 
inlets to which are shown at G and the outlets at H.—April 26th, 
917. 


105,660 (7942 of 1916). June 5th, 1916.—TuRBo-ExxctrRIc 
Proputsion, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, H.C. (a communication 
from the General Electric Company, of Schenectady, U.S.A.) 

The illustration represents, diagrammatically, an electric 
system of ship propulsion embodying this invention, in which 

A is the main turbine of the high-speed pressure type and 

adapted to run slowly with low-pressure steam. It is directly 

coupled to an alternating current generator B. The latter is 
electrically connected to a polyphase induction motor C, the 

rotor of which is mounted on the shaft D carrying the propeller E. 

F is an auxiliary or cruising turbine with its exhaust G connected 

to the admission of the main turbine A. This turbine is directly 

coupled to the field magnet of the induction generator H, the 
armature of which is mounted on the same shaft as the rotors of 
the main turbine A and synchronous generator B. The 
generator H has slip rings J connected by the switch K to the 
leads L. For the higher range of speeds the induction motor C 
is electrically connected to the main generator B, and the 
auxiliary turbine is inactive. Speed variations are obtained by 
means of the valve M, connected to the governor N. For 
cruising, the speed of the main turbine is reduced, thereby reduc- 
ing the frequency of the alternating-current energy supplied to 
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the motor C, and thus the speed of the propeller. The inventors 
claim: —‘‘ A system of ship propulsion, comprising main and 
auxiliary elastic fluid turbines, main and auxiliary electric 
generators driven respectively by the main and auxili 

turbines, an electric motor connected to the propeller shaft, 
meagre for admitting elastic fluid direct from the source to the 
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main turbine while the auxiliary turbine is disconnected from 
the source for high-speed navigation, and for admitting elastic 
fluid direct from the source to the auxiliary turbine and 
exhausting it therefrom into the main turbine for navigating the 
ship at lower speeds, and electrical connections so —— that 
the auxiliary generator is disconnected from the motor for high- 
speed navigation, and both generators are connected in parallel 
to the motor for lower speeds.” —A pril 26th, 1917. 


TRANSMISSION OF POWER. 


105,586 (5341 of 1916). April 12th, 1916.—Exxorricat 
Insutartors, British Insulated and Helsby Cables, Limited, 
and John William Astley, Prescot, Lancashire. 

This invention is for an insulating appliance for electric con- 

ductors comprising in combination an externally threaded part A, 

a slightly compressible cord B constituting a thread, an insulating 
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body C having an internally threaded hole into which the 
thread B screws, an external thread on the body A having on it 
a slightly compressible cord E, and a metal part F with an 
internal thread into which the compressible thread E meshes.— 
April 12th, 1917. 


MINES AND METALS. 


105,617 (5802 of 1916). April 20th, 1916.—Movu.ps ror STEEL 
Incors, Sir W. G. Armstrong, Whitworth and Co., Limited, 
Newcastle-on-Tyne, and another. 

This invention is for ingot moulds for casting ingots of large 
size, such as are used for guns. A is a mould having a bottom 
plate B and in the mould and plate are pipes D for the circulation 
of the cooling medium, the supply to the various pipes being 
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controlled by a series of cocks E. The cooling medium is dis- 
charged from pipes D by pipes F. By opening only the lowest 
cock E the bottom plate alone is cooled, and similarly any 
section of the mould may be cooled as desired. The metal is 
fed to the mould through a feeding head C of usual construction 
or in any other convenient manner. 


In casting the ingot, the 





metal is poured through the feeding head C, and the cocks gE! 


are opened as the metal rises in the mould, the central portion 
of the ingot being kept liquid until the last by the metal in the 
feeding head. In some cases, especially when very large ingots 
are being cast, the operation takes a considerable time, and the 
upper portion of the mould becomes hot before the level of the 
metal gets up to it, and it may be desirable to cool this portion 
of the mould early in the operation. Similarly the cooling 
effect of the bottom plate and the lowest portion of the mould 
may be sufficient to solidify the bottom of the ingot without the 
assistance of the cooling medium, so that it is not always 
necessary to open the lowest cocks at the commencement of the 
operation.—A pril 20th, 1917. 


MISCELLANEOUS. 


105,630 (5882 of 1916). April 25th, 1916.—Or. Fivrers» 
Cammell, Laird and Co., Limited, Birkenhead, and another. 
Figs. 1, 2 and 3 show one form of oil strainer constructed in 
accordance with this invention, in which grooves through which 
the oil has to pass are arranged circumferentially round a 
cylindrical plug. and in which the passage-ways are ai 
so that the liquid passes directly through the grooves from the 
inlet A to the outlet B. The grooves G may be one or a series 
of spiral grooves, or they may be cut in a lathe by a fixed tool 
having multiple V-shaped cutting edges; the size and pitch 
of the grooves depend upon the purpose for which the strainer 
is used ; for instance, in a strainer for oil from’ which practically 
all solid particles have to be eliminated, the pitch may be sixty 
threads to the inch and the section a corresponding triangle, 
as shown in Fig. 3. A series of inlet passage-ways I are cut 


N°105,630 
Fig.l. 
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which extend from the inlet face of the plug to a point just short 
of the outlet face, and a corresponding series of outlet passage- 
ways O are cut from the outlet face to a point just short of the 
inlet face; these passage ways are alternately disposed, and 
each inlet passage way is connected to each outlet passage-way 
by the parallel series of fine grooves, each of length equal to the 
width of uncut grooved surface between the passage ways. 
The plug being an easy fit in the cylindrical part of the casing, 
the oil fed to the main inlet A passes in parallel streams up the 
passage-ways I; each stream divides laterally into two streams, 
each of which again divides into a large number of minute 
streams, which flow in parallel circumferentially along the 
multiple grooves G, re-uniting in the outlet passage-ways O 
which lead to the main outlet.—A pril 25th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for Tue ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars wpon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 24,579/11.—Steam superheaters. Fire-tubes, arrange- 
ments of superheating tubes in: dampers and the like for 
controlling superheaters. -To regulate the passage of furnace 
gases over superheating elements arranged in boiler fire tubes, 
the smoke-box ends of the fire tubes are enclosed by a chamber 
provided with a restricted outlet of invariable area. The area 
of outlet best for a particular condition of working of the boiler 
is determined by trial. Toussaint, H., and Doettloff, E., 
Germany. 

No, 24,654/11.—Gas analysis. The gas to be tested is drawn 
through a casing by a rotary fan and suitable connections in a 
multiple way cock. This is afterwards turned so as to cause the 
gas to be circulated by the fan through an absorption chamber, 
and the decrease of pressure produced by the absorption is 
indicated on a gauge or the like. The absorption material may 
be in cartridge form, and additional material may be introduced 
to absorb moisture or other gases produced during the testing. 
Dragerwerk, H. and B. Drager, Germany. Dated November 
5th, 1910. 

No. 24,656/11.—Moulding tiles. Relates to machines for the 
ma ture of t tiles in which moulds, fitted with loose 
bottom plates and carried by an endless chain, are brought, in 
turn, beneath filling, pressing, smoothing, colouring, polishing, 
and discharging devices. Zeitz, H. R. O., Germany. : 

No. 24,697/11.—Magneto-electro machines. In a coupling 
for driving an ignition magneto, the driving and driven shafts are 
connected by a flexible member, which at high speeds flies 
outwards by centrifugal force and advances the magneto. 
Diehl, H., Germany. Dated November 26th, 1910. 


No. 24,819/11.—Straining liquids. The strainers of piston 





presses for peat, &c., are formed with projecting teeth adapted 
to tear open the surface of the material in contact with the 
strainers. Franke, T., Berlin. ; 

No, 24,821/11.—Range-finders. In a separating prism 
system comprising two blocks having converging sides and 
enclosing a reflective surface in their meeting surfaces, the 
reflective surface is arranged parallel to the rays incident on the 
=. Optische Anstalt C. P. Goerz Akt.-Ges., Berlin. Dated 

Yovember 9th, 1910. 

No. 24,924/11.—Transporting coal-carrying skips. Relates 
to trolley apparatus for carrying skips between the supply wagons 
and the suspension hook of an inclined blast-furnace hoist, and 
consists in providing for this purpose a two-armed jib capable 
of rotation about a vertical axis and of a vertical motion along 
that axis. Pohlig Akt.-Ges., J., Germany. 

No. 24,970/11.—Magneto-electric machines. In a timing 
coupling for ignition magnetos, internally and externally toothed 
wheels are connected by pinions having weighted centrifugal 
levers. The centrifugal levers are fixed on planet pinions 
engaging with teeth on the members to be coupled. Diehl, H. , 
Germany. Dated November 9th, 1910. 

No. 25,161/11.—Dynamo-electrie machines ; magnetos, 
driving. In a self-contained centrifugal timing apparatus for 
driving ignition magnetos, one of the members is formed as a 
bearing for the whole device, and the other constitutes a complete 
casing for it. Diehl, H., Germany. Dated November 23rd, 
1910. 

No, 25,225/11.—Ordnance ; built up. Relates to gun barrels 
which are dismemberable into a barrel tube and breech jacket 
and are connected to a slide. The invention consists in con- 
structing the two barrel parts and the slide so that, in assembling 
the gun, the tube can be placed on the slide and then connected 
with thé jacket from the rear. The trough-shaped slide and the 
tube are connected by interlocking ribs and by a projection 
engaged with a recess. Krupp Akt.-Ges., F., Germany. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY, 


Tue Town Priannine Instirute.—Surveyors’ Institute, 
Great George-street, Westminster. Di ion on the paper, 
‘** Road Construction and Improvements by Means of the 
Town Planning Act,” by Mr. Rees Jeffreys, to be resumed. 


6 p.m. 





9° 





MONDAY, JUNE 4ra. 

Roya InstiruTion oF GREAT Brirain.—Albemarle-street, 

Piccadilly, W. General meeting. 5 p.m. 
TUESDAY, JUNE 6ru. 

Tue InstrruTion or Gas ENGIneers.—Institution of Civil 
Engineers, Great George-street, Westminster. Annual general 
meeting. 10.30 a.m. 

Royat InstirvTion or Great Brrrarxn.—Albemarle-street, 
Piceadilly, W. Tyndali Lectures. ‘‘ The Flow of Ice and of 
Rock: The Flow of Rock.” Lecture II. 3 p.m. 

THe RéntcEN Socrery.—Cancer Hospital, Fulham-road, 
8.W. Discussion on “‘ The Future of the British X-ray In- 
dustry,” to be contihued by Captain R. Knox. 8.15 p.m. 
WEDNESDAY, THURSDAY, FRIDAY anp SATURDAY, 

JUNE 6ru To 9TH 

Sours-Eastern Union oF Screntiric Socirettes.—Head- 
quarters, Linnean Society’s Rooms, Burlington House, Piccadilly, 
W. 1. General meeting. 

FRIDAY, JUNE 8ra. 

Roya Instrrvution or Great Brrrarys.—Albemarle-street, 
Piccadilly, W. ‘Industrial Applications of Electrons,” by 
Professor Sir J. J. Thomson. 5.30 p.m. 

SATURDAY, JUNE 9ru. 

Roya InstrruTion or Great Briraty.—Albemarle-street, 
Piccadilly, W. ‘‘ The Electrical Properties of Gases,” by Sir 
J.J. Thomson. Lecture VI. 3 p.m. 

FRIDAY, JUNE 15ru. 
Tre InstiruTION oF Mintna ENGINEERS.—Rooms of the 








Geological Society, Burlington House, Piccadilly, W. 1. Annual 
general meeting. 11 a.m. 
PERSONAL AND BUSINESS ANNOUN, {JMENTS. 





Tue death is announced of Mr. Reginald Wilson Gauntlett, 
late London office manager for Bruce, Peebles and Co., Limited, 
of Edinburgh. 

WE learn that, owing to advancing years, Mr. H. Ashton Hill, 
M. Inst. C.E., the engineer-in-chief of the South Staffordshire 
Waterworks Company for over twenty-two years, is contem- 
plating retiring at an early date. 








ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS« 
MEN.—The first district general meeting of the Teesside and 
Hartlepools branch of the Association of Engineering and Ship- 
building Draughtsmen was held in the Literary and Philosophical 
Institute, Stockton, on Saturday, May 19th, and was attended 
by a large and representative body of draughtsmen. Several 
resolutions governing the conduct of the District Council were 
put before the meeting and , and the election of the 
officers of the District Council for the coming year was ther 
proceeded with. The President, in the course of his openin, 
address, touched upon the urgent need of some such organisation 
as was now formed. It would, he thought, be generally concede t 
that draughtsmen were, of necessity, a very highly trained and 
efficient body of men, of proved mental ability, and undertakiag 
tremendous responsibilities, and when one considered the yeais 
of hard work and study involved in order to attain this state 
of efficiency, it was not by any means surprising that they at 
least expected just, if not generous, treatment. The drawing- 
office staff formed the hub in every engineering works, and the 
ultimate success of any works was in direct ratio to the ability 
and energy of that staff. Whilst draughtsmen had always 
responded to the calls made upon them, he could not, unfor- 
tunately, say that they had received a corresponding recognition 
of those services. There was not the slightest reason for the 
continuance of this regrettable condition of affairs, and it 
behoved every draughtsman to work. assiduously, steadily, 
and quietly towards furthering the interest of his profession and 
the objects of the Association. It was perhaps hardly to be 
expected that immediate benefits might accrue, but he thought 
he was not at all too sanguine in anticipating that the ultimate 
results of their labours would exercise a lasting, far-reaching, and 
beneficial effect upon the profession, placing it firmly upon a satis- 
factory basis, axd enabling it to assume that honourable position 
amongst other professions to which its importance and usefulness 
entitled it. It is requested that communications for this 
district branch should be sent to the Secretary at the Literary 
and Philosophical Institute, Stockton-on-Tees. A meeting was 
held at the Stamford Café, Ashton-under-Lyne, on Wednesday, 
May 23rd, of the Ashton, Hyde, Stalybridge, and district 
branch of the Association. This branch embraces the districts 
of Ashton, Hyde, Stalybridge, Dukinfield, Guidebridge, and 
Denton. A committee was elected to further the objects of 
the Association. The Association can now count nearly 9000 
members amongst draughtsmen all over Great Britain and 
Ireland. The address of the hon. district secretary of the 





branch is 87, Blandford-street, Ashton-under-Lyne. . 
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IN THE MATTER OF THE TRADING WITH THE 
ENEM CT, 1916. 


Y AMENDMENT A 
e Public Trustee Invites 


TENDERS for the A he dS ae of the whole or any 
rt of 119,660 shares of £5 each, fully paid, in SIEMENS 
ROTHERS and COMPANY, Limited, vested in him as 

Custodian by an Order made’ b e Board of Trade in 
pursuance of Section 4 of the 2, witn the Enemy 
Amendment Act, 1916, and dated 9th August, 1916. 

The issued capital of the company consists of 120,000 shares 
of £5 each fully paid. 

The purchasers, who must be British born eatnees, will be 
required to make a sworn declaration as to nationality «nd 
freedom from foreign control, on a form to be obtained from 
the offices of the Public Trustee 

The purchasers will also be required to satisfy the Public 
Trustee as to their financial and technical ability to carry on 
the business of the company as efficiently as heretofore, or 
otherwise to the satisfaction of the Government. 

“in repeat eg the company’s operations and affairs nas been 


he aay ag | in conjunction with es ee aD y's 
Par itors os les Price, Waterhouse «nd Co.) and with Messrs. 
Turquand, Youngs and Co. Copies of this report can be 


obtained, subject as hereinafter me tioned. together with 
copies of company’s accounts up to the 3lst_ Deceinber, 1915, 

n written application to the Public Trustee, Kingsway, W.C. 

All applicants will be required to satisfy the Public Trustee 

as to any matter which he may think fit to investigate before 

»ies of such Report or accounts will be suppl ied. 

"Fatending tenderers who desire to ee the property of 
the compa.y should apply to the Public Trustee for an 
authority to do so. 

Tenders must be de vered, means ~ the Public Trustee, 
Kingsway, W. C., on or before Thu the 12th July. 1917 
NOT 141 JUNE, AS PREVIOUSLY "ADVERTISED), at 
2 o'clock noon, and marked on the envelope “ Tender, Siemens 


ares.” 
The Public Trustee does not bind himself to accept any 
Tender, and reserves to himself all rights in connection there- 


wi 
Forms of Tender can be obtained from the Public Trustee. 
Dated this 8th day of fey 1917. 
A RT, 


Public 
780 Custodian for rte and and Wales. 





PATENTS AND DESIGNS ACTS, 1907-1914. 
ORE CONCENTRATORS. 


[ihe Proprietor of British Let- 


TERS Patent No. 19,302 of 1913 is prepared to SELL the 
Patent or to LICENSE British Manufacturers to work under 
it. It relates to an Ore Concentrator comprising a shaking 
table on which the ore is treated by a wet process ; the table 
has iron or steel magnetic riffles and magnets mounted above it 
assist in the separating action. 

Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
London, E.C. 1. 





587 n 
_ Great Indian Peninsula 
RAILWAY COMPANY. 
Directors are pronered to receive TENDERS for the 
SUPPLY of the melt STORES, namely :— 
LICAL SPRINGS. 
WHEELS and AXLES. 

Specifications and forms of Tender may be obtained at this 
office on peympans of the fee for the specification, which pay- 
ment will not be returned. 

Tenders must be delivered in separate envelopes, sealed and 

dressed to the undersigned, marked ‘“‘Ten er for Helical 
Springs,” or as the case may be, not later than 11 o’clock 
a.m. on Thursday, the 14th June, 1917. 

The Directors do not bind themselves to accept the lowest or 


any Tender. 
, R. H. WALPOLE, 
Secretary 


Com, Offices, 
Fae Go thall-avenue, E.C., 


ndon, 6th June, i917. 623 


A plications are Invited for the 
OSITION of EDITOR of a leading ENGINEERING 
ORGAN. The successful candidate, who rg: di One — 
tary age, or ineligible for service, and not engaged 
Government work, should be a Public School or niversity 
man, having considerable works, drawing-office, and executive 
experience in the automobile industry. He should also 


possess an Engineering degree, or have pa successfully 
through a ——— a ipecting College A Pagar test 
would be imposed.—Appl cations’ which will be treated in 


strictest fe unleeee should give very fullest details as to age, 
qualification, present occupation, aT required, — 
Address, 633, “ The Engineer” ('ffice. 633 4 


Accountant (Chief) Wanted by 


Controlled Engineering Establishment in Eastern 
Counties. Preference given to ineligible man who ha’ special- 
ised in Departmental and Works Costs, and has had some 
Secretariat experience. Good salary with permanency and ex- 
cellent proapemte to suitable man.—Address, 596 “ oes ona 
neer” O 


Wanted at Once, by Controlled 


ESTABLISHENT, London area, MACHINE TOOL 
DRAUGHISMAN State age, experieuce, references, and 
salarv required. No person at present on Government work or 
residing more than ten miles away will be employ re _ 
Address, P648, ‘‘ The Engineer ” Office. Po48 


Wanted, Capable Mechanical 


DRAUGHTSMAN for Steel Works. No man employed 
upon Government work will be engaged. G pros 8 fur 
smart man.—Apply, stating age, salary, and experience, to 
nearest wos ag Exchange, mentioning ** The Engineer” 
and number 4 487 a 


anted, Chief Draughtsman 
g 


for Machine Tool Works employing about 120 hands. 
\ person ulrexdy employed upon Government work will be 
engaged.—Applicants must a apply to their nearest Employ- 
ent Exchange, mentioning “The Engineer” and No. P601. 











fla 


Wanted, for the South of Eng- 


LAND, Several Good LADY TRACERS with g 
perience of Engineering Work.—Send sample of work, state 
age aud present salary, to Box 1123, c.o. hite 
and Son, Genl. Advng. Agents, 33, Ficecetzact, E EC. 4. 5984 


Good Mechanical 


\W anted 
DRAUGHTSMAN and ASSISTANT DESIGNER 








for Admiralty establishment. Experience of small high-class 
Mechanical Work peers eT ty by letter, stating age, pre- 
to Box No. 1119, c.o. 


vious experience and present sa 
R. F. White and Son, Senet ive 
street, EC.4 


Yhief Draughtsman — Wanted, 
by Controlled Establishment in Midlands, CHIEF 
DRAUGHTSMAN with experience in Gas Producer Plauts 
and Gas-fired Furnaces. .Excellent cpening for capable man. 
State ewes fully and salary requ rson already 
employed upon Government work will boongagod Applicants 
must apply to their nearest Km a change. men- 

tioning ** The Engineer,” and No. 632 a 


[)raughtsman, Junior, Mechan- 
ICAL, WANTED by Midland firm, manufacturing 
ball and roller bearings for aircraft and mechanical transport. 
Good accordi.g to expe ience. No man already on 
Government work can be en, d without consent of present 
employers Benge oa in the fi st instance, should be made 
to your nearest Em — oyment Exchange, mentioning ‘The 
Engineer” and No. 492 a 


rtising Agents, 3B  Bleet- 











(Jounty Borough of Stoke-on- 


NT. 
oF SCIENCE AND TECHNOLOGY. 
ECH pias AND ELECTRICAL 
ENGINEERING 

The Governors invite APPLICATIONS for the POST of 
PRINCI “AL of the above Department. 

Candidates must be weli-qualified Mechanica) and Elec- 
trical Engineers, capable of supporting and developing the 
School in question, and able to take tue higher branches of 
the work in theory and _ practice. 

Fi person appointed to commence dut 

£500 to £750 per annum, acco: 


CENTRAL SCHO«;" 
DEPARTMENT ©: 


in September, 1917. 
ing to qualifications 
and yen Fd 2. 

Forms of application, which must be returned not later than 
23rd June, will be forwarded on receipt of stamped, addressed 
foolscap envelope to 

Dr. W. LODESSA Tes, 
Clerk to the Governors, 

Education Offices, 

Town Hall, 
anley. 
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Drive ghtsman Required for Til- 


BURY-GRAVESEND District with Mechanical Know- 
No one er on Government work or liable to 


Exgineer, Civil and Mechanical, 

ber of both Institutions, with large experience in 
design, construction, commercis Inatters, contracts, finance, 
general and of 3tatf and men, is now 
at liberty to Sigouiate with a large Engineering or Allied in- 





[foreman Boilermaker (53) at 


LIBERTY ; 30 years’ experience in loco. boilermakin 
and repairs ; used to pi-cesork and prices; energetic an 
tact ; feed organiser 5 excellent references.— Address, es 
“The Engineer” Offi P661 





dus rial concern or corporate body for a position as 
Director, General Manager, or similar post as made exten- 
sive foreign and colonial eae and ~ of of handling con- 
tracts and concessions of any magnitude. Has g sound ex- 
perience, —— in business matters, and takes no risks. 
s prepared to undertake direct contro] under Board or Trus- 
tees or act as Deputy. Will take an investing interest if re- 
quired §& lea references—negotiations with principals 
only.—Box lings, 125, Strand, W.C. 2. 627 B 


Engineer, M.I. Mech. E., Well 


up in power aad papiog plants, ait compressors, con- 
veyors, rs, ke. accustomed handling men, SEEKS POSITION ; 
age 47. cme “ENGINEER,” Wm. Porteous and Co, coat, 

B 


Eagineer, Works Manager, A.M. 


age 41, SEEKS APPOIN MENT; used to all 
classes cf constructional engineering, locomotive, carriage and 
wagon building, and allied trades. good «rganiser, strict disci- 
plinarian.—Address, P6653, “The Engineer” Uffice. P6636 


. 
[ngineer (30), Now Free, De- 
SiRES Responsible POSITION on High-class Produc- 
tion. Practical and_ technical ; 
reference,—Address, P633, ** Tne Engineer” 


[engineer (44), Thoroughly Prac- 
CAL, is OPEN for ENGAGEMEN 1 as FOREMAN or 
ASSISTANT MANAGER of Machine Shop. Over 20 years’ 
practical oe in general engineering. Strict disciplin- 
arian and good in o ganisation ; maximum output.—E. H , 20, 
Treiawn-avenue, Headingley, Leeds. P643 1s 


ig Se lrade Specialist — 
Trained COMMERCIAL ENGINEER (Elec- 
trical be Mechanical), keen Buyer, capable Organiser, = 
exceptional —— in development of Export 
OFFERS SERVICES to any Firm desirous of preparing iteeit 
for rapid expausion in Overseas Markets. Clean record backed 
y first-class references. Energetic business man ; all-round 
technician; knowledge commercial Spanish and French ; 
young, active, exempt from Army; pymaeres to take up duties 
one month from appointment.—Aadress, 583, ‘‘ The ge. es 
off ice, 


Mechine Shop or Works Super- 


INTEN DENT, wit und experi nce in internal com- 
bustion engine and geteral engineering work, AT LIBERTY. 
linanian ; well up in labour 


Reply to Pie i othe Engineer ” Office. P645 B 


Manager and Engineer M_.I. 


Mech. E., M.I.4.E., DESIRES CHANGE; wide ex- 
perience at home “and abroud on guns, shelis aeroplanes, motor 
cars, locomotives and general engineering. A g organiser, 
thorough disciplinarian, used to controlling large numbers.— 

Address, P616 ** The Engineer” Office. P616 & 


Meet. and Elect. Engineer (52), 


12 years’ exp., discharged and ineligible, college 
tex years’ large central station exp., steam and 
loco. shops training, now resident eng. in London, 
maintaining all kinds factory plant. testing, and subsequent 
introduction of more economical installation labour-saving 
spent &e. ; ee of erection.—Address, P611, 
The Engineer ” Office. les 


ualified Mechanical and Tech- 








first-class experience and 
Office. P6536 














a cost-cuttin 











NICAL ENGINEER, over military age, SEEKS 
POSITION as WORKS MANAGER or ASSISTANT 
MANAGER. Thorough knowledge of up-to-date shop 


methods ary re and Fes mend long experience of handling 
all classes of labour. Experience ‘includes erecting large con- 
tracts, Admiralty — civil, works manager, drawing-office, 





aid up for military service, n apply. 

should state age, experience and salary a i pioenther 
with copies of three recent testimoniais.—Write Box 4599, 
Willing’s, 125, Strand, W.C. 2. 035 A 





Required Immediately, One or 
two experienced AERONAUTICAL DRAUGHTSMEN, 
also one or two JUNIORS. First class men ceed ouly apply ° 
their pret Employment Exchange, quoting ao mgineer” 


used British. Continental, and American 
labour. —Reply to Poa, “The Engineer ’ Office. P644 B 


Reinforced Concrete Engineer |x 
DISENGAGED. Thoroughly experienced in all calcu- 
ro a and design. First-class commercial experience Prac- 
ical up- ate and most economical methods fener 
Ofte and site experience.—Address, P668, “ T' —_ 











and N No one on Government work will 
A 
W: anted, Foreman, Over Fifty 
Machines and lathes, large ‘ond medium. Capable of 
getting maximum a. State age, previous and present 
employers, and w: No person on Government work will 
engaged.—Apply Pte nearest = Exchange, men- 
tioning “The Engineer ” and number 19la 





Apprentices’ Train‘ng —-Wanted, 
a TUTOR for Mathematics and Physics, to take eharge 
of education and workshop training of apprentices in large 
modern factory. Graduate in engineering with workshop ex- 
periance or ag Must be ine igible for military service. — 
Addy pss, “The Engineer” Office. 588 a 


Assistant Engineer, with Me- 


CHANICAL sien REQUIRED for Dock Work. 
Applications from those liable to be called up for Miiitary Ser- 
vice or engaged on certified War Work will not be considered. 
Forms can be obtained from the CHIEF ENGINEER, Port of 
London Authority, 109, Leadenhall-street, E.C.3. 636 a 








(Jonveyor System.— Wanted, a 
MAN having trafficand iyconge | Sones experience 

to take full running contro! of a large volt Overhead pee 

Telpher System in industrial works ; F nap poe eag* © perso: 

on Government work will be engage Apply, stating Fallest 

detailed particulars of experience, age and wages required to 

yout nearest Employment Exchange, mentioning this paper 
No. A3267, sot a 


Engineering Assistant Wanted. 


hnically trained. Experienced in tent 
Salary £180. Stat TS PONS, “The Engineer 





State age.—Address, “The eon neer” 


ngineer (Not Liable for Mili- 


TARY Service) REQUIRED in City Merchant’s Office, 
with commercial experience and knowledge of the export 
trade, preferably conversant with the best sources of supply for 
mining machinery of all descriptions. State age, qualifications, 

revious experience and salary required, to Box 2616, ¢.o. 
illings, Moorgate-arcade, E. C2. 5 a 








[ron and Steel Works. Engineer. 
WANTED by the Consett Iron Co., Ltd., a thorough! 
ualified MECHANICAL K\GINEER for its Iron and Steel 
orks. He must be fully 2 Cosel ponte and have had experience 
in a similar situation. ‘The position is one of importance, and 
a liberal salary will be paid suitable man. war gtonmenesea 
stating. qualifications, age, experience, and salary expected, 
bs WORT He Pe mow to te aivened to 
enera) : 
Consett, Co Darko anager, BA y Tron oo A a 


enue” Manager for Steel 


in South of England. Must have good knov 





letee of chem fot , and be thorough] 
cd 3483, Deecses foe Li Liberal sala: bn Siecle me an Write, : 
care of A. J, Wilson and Co., Ltil., 


bee Ten don, 2.0.1 14, Clerkenweli: 





‘oreman for Fitting and Erect-|6 
ING Shop WANTED for Government Controlled Firm. 
Applicants sho Id be used t» General Engineering Work and 
the iat is permanent to — man No - on Government 


work will be engaged —Apply, s' nd experience, to 
+ earest res Exc’ nge, wqueline = The Engineer” and 
number 600 A 





‘oreman Required in General | *= 
Engineering Works mevped on Government Work, 
North-East Midlands, for FIT ING and MACHINE SHOP. 
Must be conversant with up-to-date methods, a thorough 
Engineer, and preferably with experience «f Internal Combus- 
tion Engines eee: State , references, &c. No 
persona'read em eevee SDN earn ens Senne been aged. 
—Applicants pera “Phy, to their nearest Employment Ex- 
change, mentioning “‘ The Engineer,” and No. ea. 63la 


Machine Shop Foreman Re- 


UIRED in a Small Engineering Works. outside 
London. There ‘oughly competent man and good organiser. 
Applicants should give full particulars of experience, age, and 
wages required. No person a — Government 
work will be engaged.—Applica apply, to their 
nearest Employment Exchange, peer Mla my e Engineer” 
and nun number 634. 634 a 


Wanted, in Wood-working Mill, 


WIREMAN — = the be ne of Electric. Motors 
ny 
according to experience, faen ibe 

_“ The 2 engineer 











and Wiring generally 
charge of plant. Wages 
for Army.—. PAddress, 569, 


Assistant Works M er, Jig| on 


and tool designer, disen; M pom e and general 
work. Well used to existing conditions of labour. Live organ- 
iser —Address, P664, ** The Engineer” Office, P664 B 


Civil i gaa =f (35), Rejected, 
ence on rai 


wal and other 
constriction nome, Fe UIRES A 'PUINTMENT.—Address, 
P660, “‘ The Engineer” *Omee «P660 B 


(Jommercial ‘dale Lip Re- 


QUIRED to yy toy eS gee or Works 














Manager. Motor or Aircraft correspon- 
dent. Thorough knowledge donil ogiekeien a A 30.03 
Satisfactory reason for being free.—Address, P639, “The 
Engineer” Office P639 B 


ice. 
“\teel Foundry and Engineering 
MANAGER, sound commercial experience, DESIRES 
POST ; age 41.—Address, P618, ** The Engineer” oye 
B 


Steel Foundry Manager Seeks 
ENGAGEMENT; modern methods and all processes ; 
up to date and pr. gressive ; referenee firms of note; chemical 
an and foundry. —Address, P659, “The “Engineer” 








W orks Manager or Supervisor 
(Disengag: ed) 5 16 ye rs’ training and experience, in- 
cluding mee g and fuse factory; used to controlling and 
organising all classes of labour. ito-date methods of pro- 
dueion Piecework, &c. game testimonials. — 
«'The Engineer ” Office. P66: 


Works Manager, with Great ad 
varied experience in Seager of motor cars and 
aero, age = ‘ines = the Sta U 
BERTH SNERAL MA 
eg port output from plant assured. Reasons for 
change personal.—Address, P656, “* The Engineer” os 
vw -? 
W orks Manager (38) Disen- 
GAGED; thoroughly practical and fully qualified 
engineer ; wide experience repetition work, munitions, internal 
combustion engines, transport work, marine and general 
engineering ; exceptional organiser, expert methods of pro- 


duction ; maximum rap adh guaranteed.—Write, W. M., 
Birchfield-road, Birming! P669 


Metallurgical Chemist ; General 
bet ome a name Laer! ston: all tests and 
qualified and ELIGI BLE for 
“The Engineer” OPE 

















ENGAGEMENT. —Address, feet 
B 


Seeks 





[)raughtsman, Age 4Y, 





SITUATION with Manufacturers of gricultural 
Tractors, Motor Ploug! a practical man with 
sound knowledge hoe inery requi ts.— 
Address, P652, ** The ‘3 meng Office. P652 B 





Drang htsman, 7 Years’ Experi 
Ga electrical acid general penn shops and 
; five years theoretical training in A. D.C. engineer- 
oy ‘and d ign; shortly at liberty, Desires to Specia ise in 
Dynamo Electric Machinery Desi ferab y some controlled 
firm in the Midlands —Replies addressed, Box 1579, W H. 
Smith and Son. Kingsway, London, W C 2. P6tl w 


Foreman Engineer (40) Desi:es 
POSITION. . Re tool-room, machine or erecting 

shop. Light or heavy work. Excellent references. a 

P647, “ The Engineer” O; P64/ 








[ngineer (Constructional) Dis- 

NGAGED. Calculations, Control of D.O., sound com- 

er og ex) dress, P667, 
P667 B 


ry oe erection, &e.—Adi 


ineer 








been Smith (43) Desires 


SEEUAFIOE + well up in ship and engine forgings, 
por J reaping and tempering. — Address, Peer Th ie Engl 





foreman, Machine Shop, Mo- 


DERN, energetic, gets results on repetition work with 
skilled or unskilled. male or female labour ; prepared to make 
best of any plant. Well up on tools. mS , Victoria-road, 
Holloway, London. N. P651 B 





(Jonstructional Engineers and 
IRONFOUNDERS.—Scotchman. discharged from the 
_— having London connection, WISHES o REPRESENT 

Live Firm.—Address, P6410, “ The Engineer” Office _P640 5 


Patternmaking. —Good Aceur- 


ATE WORK, small work a ones. F. TEMPLE- 
MAN. 135, Portsdown-road, London, W. P654 B 
ee 


A Large Firm of Engineers in 


the Midlands 
Good 


HAVE an OPENING for oe YOUTH of 
the course te include both Works and Drawing-office. 








Edueation as PR. M PUPIL, 





reas, 2902 © ~The Enginaer” O*ee 2002 « 
[specting En ineers, Estab- 
HED over 20 years in Midlands, with qualified staff 

can UNDERTAKE TESTING and SUPERVIST N, Electrica 


Plant, Structural Work, Bridgework. $ Rolling Stock, Machinery 
&c,—Address, P288, ** : he Engineer’ Office. P288 1 


class connection amongst merchants (home and export), 
DESIRE wo HEAR from MAKERS of SPECIALITIES 
usually bought by Tool Factors, Furnishers, and Whole- 
sale Ironmongers, with a view to act in the after-war period as 
Representatives, or would contract for the whole output, 
acting as Wholesale —— Agents. Advertisers have in 
formation a branch in allied European countries, so as to be 
prepared for the after-war trade. Agency for any country 
also entertained. All negotiations to be mutually confiden- 


tial. 
Address, s, “The Engineer ~ Office. 9% Db 


y 
anted :— 

One New or Second-hand 4Coupled TANK LOCO- 
MOTIVE: 4ft. 8$in. gauge, cylinders about 10in. by 15in. 
stroke. Wheel base not to exceed 9ft. Copper or steel fire- 
box and tubes. Boiler to reinsure for a we pressure of 
120 Ib. per square inch. Spring buffers at stand and height 
and centres 

One New or Second-hand Steam LOCOMOTIVE CRANE, 
4ft. 8sin. gauge. All motions by steam. To lift a working 
load of 2 tons at 35ft. radius, and slew complete circle, and 
travel with above load in any position relative to track. To be 
reinsured with leading insurance company. 

One or two New or Second-h nd SINGLE CHAIN GRABS 
for arnt coal or coke handling, about 4 to 1 cubic yard 
“Reply 

aL 
may 
Purchasing 


\ anted :— 


One LANCASHIRE BOILER, 28ft. x 7ft., 100 Ib. 


pressure. 
PiTwo LANCASHIRE BOILERS, 30ft. x 8ft. 6in., 100 Ib. 
ressure. 

POne » ANCASHIRE BOILER, 26ft. x 8ft., 130 lb. pressure, 


with all mountings 
‘HOS. OXLEY, LTD., 
SHILOH WORKS, SHEFFIELD. 


London Company of Sound 


financial standing having ard warehouse and a first- 


, giving full laa of Sopa where inspection 
made, and price, E GRAMOPHONE CO., ee 
Department, Hayes, Middlesex. 








Telephone, 4630 (6 lines). Telegrams, “TIronical.” 624 r_ 
Ws anted, for Immediate Use, 
ao LOCO TYPE or COCHRAN BOILERS, 


P. ;_ workin pear 100!b. Also a 5-ton LOCOMO 
tive ST EAM M CRA 3. must bein good working order.— 
Apply, HARRIS BROS, Barton Hill Iron Works, Bristol. 


618 ¥ 
\Wanted, 





Good Second-hand 


LANCASHIRE BOILER -aeery end Neopet. 
about 7ft. dia. x 28ft. or 30ft. long. ust be in good een 
and suitable for Roe oy ne pressure not less than 100 lb. 
square inch.—Address, The Engineer” Office. 586 a 


Wanted, New or Second-hand 


CMUNTERSINKING MACHINE for ships’ plates. 
—J. W. BROOKE and CO., Limited, Lowestoft. 601 F 


Wanted, Time Register, Any 

make; must be in good — order. State make 
=a omc price.—Box T.R., Smith's Agency, Ltd., 100, Fleet- 
stree' 


Wanted, Two Standard-gauge 
LOCOMOTIVES. Must be in first-class condition, 
with at least 1601b boiler pressure; cylinders, 15in. to 17in. 
diam. Rigid wheel base not to exceed 13ft.—Box 4£90, 
Willings, 125, Strand, W C. 2. 607 F 


W anted, Urgent—Two Steam 
GANTRY CRANES, to lift 4tons at about 45ft. 

radius, gauge about 9ft.—Full particulars and price to ~. 

“The Engin -er” Office. 603 


W anted, 80-90 B.H.P. (Suction) 


GAS ENGINE, by Be og known maker, for belt 

















driving 50 k.w. dynamo. in thoroughly good con- 
dition.—State full ae ‘including lowest price, speed, 
size of tly-wheel, , to MANAGER, Electricity Works, 
Chipping Norton. 62 





| Locomotive Wanted. —Second- 
HAND TANK LOCOMOTIVE, having 12in. dia. cylin- 
Standard gauge. 
State where can _ be 
a rt.—The AUSTIN MOTOR 
COo., Ltd., Works" ‘Engineer's epartinent, South Works, 
Northfield, Birmingham. 15 ¥ 
a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND O0O., 
46, Watling-street, LONDON, E.C. 
uare, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 


ders, steam pressure about 140 1b, Same 


must be in ——- condition. 











SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paers II., Ill., LXXX. 
Numerical Index to Advertisements, 
Pace LXXIX. 
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B flue, 21ft. 6in. long by 6ft. 6in.. diameter. 
601b. pressure.—HILL ana SMITH, +Ltd., 
Engineers, Brierley Hill. @ 


or Hire; Pumps and Well- 


BORING ee 4 Contractor’s Deep Wells, &c., 2in. 


Constructiona! 





to 24in. diam.—R. RDS and CO., Upper Ground 
street, London, S.E. ‘Saas No. 978 Hop. e 
or Sale:-— 


F 


Cast Iron FLOOR PLATES, 50 tons, 3ft. square by gin. 


thick ; 50 tons of cast iron PLATES, various sizes, immediate 


delivery. 


About 2tons of NU ca and BOLTS (new), various sizes from 


ljin. by jin. to 9in. by 
5 ewt. of COACH SC REWS (new), never used 
One Horizontal Lag are ENGINB. Cylinder llin. 
dia. by in. stroke, fly-wheel 6ft., 120 revs., with extra fly- 
wheel in two halves, by Marsha! 1 


ae 000ft. lin. Steam PIPING, 18ft. to 22ft. length, equal to One Ingersoi und AIR COMPRESSOR, 
ne 150 |b. steam pressure ; capacity 1200 cubic feet of free air per 
See PLANING MACHINE, léft. by 3ft. by 3ft.; quick | minute. ddress, THE TEES SIDE BRIDGE and ENGI- 


return, traverse rack driven ; makers. Dickinson, Leeds. 
Oae MOTOR GEN ERATOR, 4-pole, shunt wound. 400 volt, 
850 revs., coupled to Generator, +pole, 230 volts, 100 amps., 
starting Switch, and a makers, the Lancashire Dynamo 
Co., Ltd. ; equal to ne 
One sw 1TCHBO. ARD, with four polished slate panels, 8ft. 
by 4ft. 10in., with 27 power and lighting switches, two ammeters, 
each 150 amps. One 300 amps. 
One SULZER PUMP, 3in. stage, llin. suction, llin. dis- 
charge, 1500 ae p= Po on s00ft. vertical lift, 1480 
revs., "coupled to induction peed doce 
50 apa liquid ae al gearing ; Se 
‘raser and Chalmers HORIZ ONTAL “THREE- 
THROW GU TTER-MOUTH GUN-MBTAL RAMS, 6fin. 
diameter, 12in. stroke, 180 r.p.m. ; capacity 1000 gallons per 
minute against 800ft. vertical lift; driven by induction 
motors, 275 B.H.P., 500 volts, 50 periods. Immediate delivery 
ean be given. 


volts, 








ROLLING MILL for flat bars, with two rolls, 33in. long, 
two housings with top screws, heavy bedplate, cast iron tables, 
spur and pinion wheels, pulley drive, nearly new, spare 
pinions. 

THOS. OXLEY, LTD., 

SHILOH WORKS, SHEFFIELD. 
London Office: 133-136, High Holborn, W.C. 
Telegrams ; “ lronical, Sheffield.” *Phone : 4630 (6 lines). 

626 @ 
For Sale :— 
ONE GENERATING SET, 125 K.W., with 250 


H.P. Vertical Cross-compound Kasse Engine and 
Ferranti Alternator, 2000 volts, 50 peri 
PARSONS STEAM TURBINE and “AL TERNA- 
TOR, K.W., 1200 r.p.m., 200 Ib. to sq. in, alternator 
field- few ty Pe, and exciter complete ; 6000 volt maxi- 
mum load, 40 cyc 
350. K.W. ALTERN. ATOR, three-phase, 50 cycles, 
550 volts, by B.T.H. Co., driven by 600 I.H.P. Cross-com- 
pound Engines by Barclay, 26in. H.P. cyl., 40in. L.P. cyl., 
4ft. stroke, fly-wheel 20ft: diam., &. &c. Very fine set. 
TWO WESTINGHOUSE MOTOR GENERAT- 
ING SETS, 300 H.P. Motors, 3-phase, 40-cycles, 480-500 
yolts; Generators 200 K.W., D.C., compound wound. 
Each set on separate sole-plate. 
TWO Very Good BABCOCK and WILCOX 
BOILERS, insured for 200 Ibs. working pressure, heating 
surface 1827 sq. ft. per boiler, with patent steam super- 


heaters. 
WATSON - MIRRLEES CONDENSER, with 
3080 ca. te a without pumps, 30,000 steam per hour, 
ft. cooling s' 


LAN¢ CASHIRE BOILER, 28ift. by 7ft. 6in. dia., 
by Hawkesley Wild and Co., Ltd. 80 Ib. pressure. 
VERTICAL DITTO, 6ft. high by 2ft. 6in. dia., 

insured for 80 ib. pressure. 
THREE HEADGEAR PULLEYS, 12ft. dia., 
ae guide, 6ft. 6in. centres for ljin. rope; C. I. 
ricking segments for l6ft. to 18ft. pit ; in g order. 


MORTAR MILL, 
engine 7in. x 12i 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIE 
& AT MILBURN HOUSE, NEWCASTLE ON-TYNE. 
Tel: 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 2017 ¢ 
or Sale 


F 
STIRLING BOILER, with Superheater ; new condition ; 
chain grate stoker, Hopxinson’s gun-metal fittings, 200 1b. w.p.; 


under driven, 6ft. dia. pan, 











cheap. 

LANCASHIRE BOILER, high-class, 22ft. 7ft. 6in.. 

t tto, 20ft. x 6ft., 1101b. w.p. 

Ditto ditto, 24ft. x 7ft., 70 Ib. w.p. 

GALLOWAY BOILER. high-class, 24ft. x 6ft. 6in, 
80 Ib. w.p. 

One VERTICAL BOILER. new, 10ft. x 4ft., 80 Ib. w.p. 

Two Ditto, 10ft. x 4ft — Ww ig 12 months old. 

Oue Ditto, 7ft. x 3ft. Ib 

One BOILER TANK, Resend, 38ft. x 6ft. 6in. dia. ; good 
condition. 

Oae Ditto ditto, 24ft. x 8ft. dia. ; good condition 


Two Ditto ditto, 28ft.. x 5ft. dia. ; —_ conuition. 

One Flat-end Ditto, 22ft. x 6ft. din. ; good condition. 
STEAM ENGINES from 5 H.-P. a0 100 H.P.; condition as 
by Newtons, No. 5054, Zone patent, 
200 ve atnps., 1150 revs. ; new condition. 

io "quantity of WROUGHT STEEL MAINS, 6in. and 
12in. bore, and bends to suit, flanged, including a nearly 








new expansion bend. 
23 Tons CAST IRON FLAN( 
the 





+ED PIPES, 3in. to 9in. bore. 
and ready for 





above are in first-class condition 


SCREEN BROTHERS, Ltd., Dudley-road, Oldbury, 
Telephone : Oldbury 9, attended ail hours. 















T Traction, Oldbury. 549 6 
F ale,— 
Two 10B.H.P. HORIZONTAL “TANGYE” OIL EN- 
GINES. 


wo HYDROLEUM LOCOMOTIVES, 2ft. gauge. 
: “ PRIESTMAN” DREDGING CRANE 
S “CORNISH” PUMP. 14 x 16 > x 24. 
CONCRETE MIXERS , direct coupled to 


a HAND DERRICK CRANES. 

TELESCO PILEFRAME on castors, leaders 35ft. 

TW ARDE! LL and CO., 3, Victoria-street, Westminster, S — 
602 « 








‘or Sale, Blowers, 7in. and din. 

All with ring oiling bearings, fast and loose pulleys ; for 
immediate DISPOSAL.—H. J. H. KING and CO., Ltd., 
Enginee rs, Nailsworth, Glos. ‘1703 e. 















oiler for Sale, Cylindrical, One 


Worked up to 


F 


° TIPPING CART, for 5-to 


Ironworks, Lawrence Hill, Bristo! 


or Sale, Mann’s Patent Steam 


loads, in excellent eondi- 
tion.—JUSEPH PUGSLEY and SONS, Limited, seas 


MACHINERY 





utting bars, ingots, &c., or = sampling aia 
Special heavy desi; = long be: oil 
lubrication, suitable for ty ane. speed. 


for belt drivs. Ca) ty an - a P. and 1 


for. Sale, Metal Saw Bénch, for 


. ring 
a to electric motor or 


FOR SALE. 
Vats. 





paci 
revs. Will take saw up to hina 
delivery. 
Apply to H. L. LEACH, 3, Victoria-street, Westminster, 
S.W. 1. P6270 « 


Tor Sale, One Worthin 


brass-fitted Compound Condensing Duplex PUMP, 12in. 

and 20in. by 44in. by 15in. stroke ; steam pressure 160 lb. 
One Hydraulic ACCUMULATOR, fin. ram, 10ft. stroke, 
poms 1100 lb. per square inch. 
1 steam-driven Com 





C.1. weights ; 





614 ¢ 


or Sale or Hire, Electric 

MOTORS, from 6 to 300 H.P.; PORTABLE STEAM 
EN +INES, from 8 to40 N.H.P. ; STEAM BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of every description ; reasonable 
terms, immediate delivery.—J. T. WILLIAMS and SONS, 37, 
Queen Victo ia-Street, London, E.C. Tel. : City 3938. 20256 


or Sale, Petrol Gas Plant, 


National system, with Glasscoe’s patent adjustments, 
engine-driven type, suitable for private house, school, or 


A 
NEERiNG WORKS, Limited, Middlesbrough. 








church, with lighting power for 60 burners ; also for gas fires, 
stove, or radiators.—For further particulars “apply to py 
TARY, Conservative Club, Basingstoke. Po46a 





Fer Sale, Planing Machine 
(self-contained), vertical and horizontal, 12ft. x 9ft., 
belt driven ; er new and in first-class order ; makers, 
Shanks._MURRAY, McVINNIE and CO., Ltd., Mavisbank 
Quay, Glasgow. Stores : Moss-road, Govan. P666 


Fe Sale, Plate Shearing 
MACHINE, Zin. ; 


blades 8ft. ; engine driven.—Address, 
620, “* The Engineer” Office. 620 c 


for Sale, Ruston - Proctor 


10 H.P. PORTABLE ENGINE. 2 under-driven type 7ft. 
MORTAR MILLS. 2 BUILDERS’ HOISTS encr with 
Boiler, Engine and Cage. ljin. double-ended PUNCHING 
and SHEARING MACHIN 1COKE GRINDER, 123in. 
diameter, by 150ft. Galvanised steel wire GUY ROPES. Can 
be viewed by appointment.—_EDWARD WOOD. and — 
Limited, Ocean Ironworks, Manchester. 


‘or Sale, Second-hand Siew 











7in. Double Ram, by Pearn. 4in. ditto, ditto. “gin. 
ditto, ditto. Two Sets of 6in. Double GM. imag 7a" 
frames, 6in. suction. Hor. Tan ot x 3in. 


ve, 
Large stock of others. —Price, &c. AV IL 
Rotherhithe New-road, London, 8-E. 1 


For Sale, ier Foy 10 Tons 


x 12in 
LIAMS and § SONS, 2: 231, 





Four CIRCULAR PITCH PINE VATS, ft. diameter, 
8ft. deep, with vertical shafts and agitators complete ; 
also One Vat, 12ft. 9in. diameter, 12ft. 9in. deep. A fine 
lot, in excellent condition, suitable for chemical or elec- 
trolyte works ; cheap. 


Steam Engines. 


18in. cylinder Horizontal, by 
valves, 

Horizontal COMPOUND ENGINE, by Hayward-Tyler ; 
cylinders l6in. and 26in. x 32in. stroke. Price 

Horizontal or cylinder ENGINE, by MLR. Co., 18in. x 


in. 
Horizontal Bingle- cylinder ENGINE, l3in. x 26in., by 
obey, with feed heater. £120 
Vertical COMPOUND HIGH-SPEED ENGINE, by Robey ; 
cylinders lljin. and 20in. x 8in.; totally enclosed 
modern high-class engine. £250. 


Hick-Hargreaves ; Corliss 


Winding and Hauling Engines. 


Pair 15in. xX Min. WINDERS, with Corliss valves; fine 


modern pair. £2' 
Pair 13in. Horizontal LINK REVERSING ENGINES, by 
Marshall, with steel girder bed. £185. 


~ 
Stonebreakers, Screens, Eleva- 
> 

tors, Conveyors, &e. 

Two l6in. x 10in. Broadbent STONEBREAKERS. £85 each 
One 15in. x 10in. Blake-Marsden, on wheels. £85. 

Une l6éin. x 9in. STONEBREAKER, by Pegg. « £65. 

We can —— Screens and Elevators if required. 

STEEL TRAY CONVEYOR, by Babcock and Wilcox, 110ft. 

centres, l6in, trays. £10v. 


Electric Plant. 
200 "eigl a by G.E.C., 500 volts, 120 r.p.m. 


Two ate K.W. GENERATORS, coupied, oy  Azeatnony: 
Whitworth, compound wound, 230 volts, D. £350. 

50 K. W. “GENERA ING SET, 220 volts, D.C 

bie eng ELECTRIC GENERATING SET, 3X K.W., 
125 volts. £136. 


> > 
Cement-making Plant. 
Quantity CEMENT-MAKING PLANT, including Rotary 
<iln, Cooler, Dryer, Grinding Mill, Stonebreaker, 
Shafting, &c. 
6256 


JOHN FREDERICK WAKE, 


ydraulic Riveter, 100. Tons 
in working order. so PUMPS 
DAVIES and MieTCALFE. ae, 


PATTERNS. 


GEO. WAILES and Co., 
of 38, EUSTON ROAD, N.W., 


prepared to MAKE ALL CLASSES of PATTERN 
plain or cored work, to drawings or sketches. . 


Work can be carried out under customers’ personal 
vision. Inquiries solicited. wide — 


MORTISE GEAR WHEELS, all Sizes. . Spl 3015 


S.B.&2) IRON 


& STEEL Bars. Plates & Sheets. 


STRINGER BROTHERS, 


WEST BROMWICH. 


PUMPS. 


Apply for Detailr, Plans and Estimates to 


BOVING AND CO., LTD., 


Imperial Buildings, 56, Kingsway, London, W.C. 
Tel.: Helborp 6420 (3 linea}. T.A.: Jenorten, Estrand, J one 8 


CRAVENS LIMITED, 
BAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, wean SHEFFIELD. 
Manufacturers of 
@very Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 
Wagons Built for Cash or for eageiee Payments. 

Prices and Afi 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘*°- 


GOYAN, GLASGOW. 
Loador Office :—12, VICTORIA STREET, S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 


capacity, 8ft. 
suitable for above— Anny, 
Romiley. 


























suitable for 13 pdr. and 18 pdr. shells, and 44in and 6in. 
shell noses ; with hollow —— hexagonal turret, 6-stations, 
suit 2sin. cutter bars ; variable feed to sadcle by lead screw : 
a drive with fast and loose pulley, no countershaft 
requil 




















Photograph and price on application to MARSHALL, SONS 
and COMPANY, Ltd., Engineers, Gainsborough 599 6 
os ING ’ INSTRUMENTS, b wing 7 HAND. 
N’S, b h orn, W.C. 
2003 
DRIVING BELTS, 40ft. long, Gin. wide by jin. thick ; 
1aranteed in practically new condition. Price £12 each.— 
6 
LING CRANE, 42ft. span, girder type, double chain. 
35 H.P. Type “U” CROSSLEY GAS &} \GINE. 
253 c 
6ft. long x 1gin. and 2in. x gin. Price £13 10s. per ton f.o.r. 
Motherwel 1.—KINGS, Garston, Liverpool. Mou 


three tools; makers, Craven, Manchester.— Apply LEE, — 
HUNT, Limited, Crocus-street, Nottingham. 


Machine Shop and Drawing- 


OFFICE. LATHES, DRILL, MOTOR, &c., running; 
suit tool or esperimental work ; complete, £200.—Adaress, P650, 
“The Engineer” Office. "650 G 


Machinery for Sale :-— 
HYDRAULIC PRESS, 4ft. head, 


complete with a and Pumps, 1 9/16 plungers ; 
driven ; now in u 








8 ram, lift 5ft., 
belt 


628 6 


“WHITAKER” NAVVY, 14 cube yard. Bucket 
fepacted “ty appomtment’ "Sow "ii berty— Appts DARLINGTON. CARBIAGE AGTERL AXLE-DOXEA. Quit 
WHITAKERS (Engineers), Ltd., Horsforth, Leeds. 8 o = 
: — =, 
Fer Sale, Six Turret Lathes, | mmediate Release.— Very Fine | RAILWAY & TRAMWAY SPRINGS 
PLANING MACHINE, 20ft. long by 7ft. = with to British, Colonial, India-office Specifications, &c. 


GRIFFITH & SONS, Ltd., 
Sheffield. 
tae Steel st London vies Street, Fast. 
os. 38 = rv Victor , 3. 


Pidress Gri ffith. he “4 id. 
effie 
Telograpi Telephone No. 503 


e803 lines). 





BSTADLISHED ico 


HARRISON & CAMM, Ld. 
Chist Works and Offices: R 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Steel or Timber}. 








THE GLASGOW ROLLING STUCK & PLANT WUKK | 


HURST, NELSON & oO, LTD.. 


tend of RAILWAY Other description 9 " 
ELECTRIC CARS and every other di ion < RAILWAY 
and TRAMWAY ROLLING STOC! 


Pe egy Works: MOTHERWELL 
= Cc. 





873 





Ko Sale, Theodolites, 
DRAWING’ Bi MENTS, SECOND. HAND. 
CLARKSON’S, High Holborn, W.C. 

(egpeaite soray 8 sore Toad). 

. Sale, Levels, 
-- 
ig! 
gtk. Gray's Inn- road). 
Fo Sale, Time Recorder Dey) 
for 150 hans, as new, guaranteed, latest model 
offers ?—Box 250, Smith’s Agency, Ltd., 100, Fleet-street 36 
7h e 
Sale, ‘'wo Leather Link 
“J 
Guo , 5, Elton-road, Bishopston, Bristol. G 
Fe: Sale, 16 H.P. Portable 
ENGINE, by Ruston-Proctor. Immediate delivery. Pair 
10in. cyls. A. UNDERWOOD, 3, Queen-street, E.C. 6 
ny 
F or Sale.—32-T'on Hand Travel- 
Apply, piv IES and METCALFE, Ltd., Romiley. 
F or Sale, 5v/60 Tons of New 
STEEL BARS, British Make, 4ft. to 12ft. long x 3jin. 
X lin. Price £15 10s. “nt ton on rail Kidderminster. 
Also 120 tons of new STEEL BARS, British make, 5ft. to 
Free Sale, 300 K.W. Generator, 
by Westinghouse ; compound wound, 500 volts DC, 
three- ty machine, with rope pulley. First 
pA Tomittion. For « omediate delivery—HARRY H. 
GARDAM and CO., Limited, Staines. 143 6 





as Plant, 70 H.P. on Coke, 


80 H.P. on anthracite ; producer on three legs, complete 
with vaporiser, water lute, and ash — all above floor ; 
feeding hopper, scrubbs, two sets of bars, upper and lower 
sets. Bi price to clear.—Apply, The GANDY BELT MFG. 
CO., Ltd., Whteland Works, Seacombe: 6 





Isle of Man Railway Company. 
FOR SALE. 

ONE LOCOMOTIVE SiDE TANK ENGINE. 

Built by Messrs. Sharp, Stewart and Co., in good working 
order; 3ft. gauge. Boiler pressure 120 lb. per square inch. 


P. & W. MACLELLAN, 


every 


London Ofces: 4, Leadevhall 

ustrated A dot last week, page 39 

LTD. 
CLUTHA WORKS, GLASGOW 

of RAILWAY WAGONS and CARRIA( om, 

FISH-BOLTS, SPIKES, an 

to TERIAL, BRIDGES, and 

CONTRACTORS for RALLWAY PLANT and STORES of 


Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108a, Cannon-street, London, E.C, 





Two Egg-sha, ~¥ ‘PRESSURE COPPER CYLINDERS, 4ft. 
x 6ft. 6in., on 
STEAM PUMPS. 2in. suction and delivery, and others. 
1100-Gal. CAST IRON TANK; 300-Gal. ROUND TANK, 
Quantity seasoned lin. TEAK FLOORING. 
IRON RODS, i 4, and smaller. 
DAVID KOBERTS and SON, Cooperage, 
Tottenham, London. 
QO PORTER ; capacity 50 cubic yards per hour. Fixed 
hopper, to hold i cubic yards ; steel link scraper conveyor, 
spoil heaps Inspecti' n under steam invited.—Price and full 
particulars, ERNEST EK. CORNFURTH, Stoke-on-Trent. 
poo un. by 9ft. 3in. 
30ft. by 9ft. Sin. 
Four 30ft. by 8ft. 3i 
Two 30ft. 

JOHN THOM PSON 
FRESH ARRIVAL. 
6in. and Yin. Three Jaw 
With two sets of jaws. 





Fitted with brass boiler tubes and copper fire-box 


West's No. 2 REF RIGERATING PLANT. 
——e bottom ; 1000-Gal. GALV. IRON SHALLOW TANK. 
FLAT et x 5 b.w.g., lg and 1, x 13 b.w.g 
ne New Steel Tower Trans- 
t. long ; distributing shoots at discharge end for levelling 
a ort. by 8ft. 6in. 
WOLVERHAMPTON, 
35, QUEEN VICTORIA STREET, 


RAILWAY CARRIAGES 
RAI AY WAGONS 
TRAM CARS. £1 


SUFFOLK HOUS 
~ewdonepe et 
swacon, DIRMINGHAM” 
UNDERFRAME, LONDON” 
SS ae NQs:- 


483.4848 . He oOO we 
BIRMINGHAM. 


MINGHA 

































































for. Sale, ~ Compou nd Se If- mS oo oo ee apply to the, LUCOMOTIVE | 
INTAINED COLCHESTER ENGINE, cyls. 17 and | SUPERINTENDENT, Douglas; or STOWELL, , 
. 159 it eam ss Be onc nic Boll LE R 1 i & insured Manager. 488 ¢ LONDON, eC: 640 
; ) nd FEED-WATER ATER. All by 
— ‘ a under steam.—A. UNDERWOOD, R. Y. PICKERING & CO., LTD. 
ueen-street ditt USE ‘FA IRLE Y’S Ss TEEL wherever excellence of quality is of (Established 1864.) 
, A ad 7 
For Sale, Economic Boiler, 14 par importance. Builders of Railway Carriages and Wagons. 
Pad bya Paxman, 150 ste wm 5 alee ono bey Penne, x ©, JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM & SHEFFIELD, are makers of highest ssa gracgliy te a 
ee sue aoa inti catint = lities of CRUCIBLE & SIEMENS (ACID. STEEL in RODS, BARS and FORGINGS. Chiet Wor VISHAW, near GLASGOW. 
ne . 
or Sale, Eight Horse Power They specialize verv extensively in HIGH-SPEED TOOL and other ALLOY STEELS’ and are noted 
COMPOUND ROAD LOCO. on springs, by John Fowler, for the excellence of these and of their CARBON STEELS for tools of every description. Venue mrorig Weer sata, OW. no 50 
of Leeds. Boiler will reinsure by National Boiler Insurance ’ 
Gi. for it Ib ‘premure 20 TLE powt ABLE ENGINE, by HEAD OFFICE :—Old Mint Stee! Warehouse, 9 and 10, Shadwell St., BIRMINGHAM.  @848 orm me 
Rusto octor and Co., Lt Lincoln 3oiler pressure 8: 
= aCaae. CHAS. i. THOMPSON, Boiler Repairer, Middleton G. R. TURNE R, LL”? 
Junction, Manchester. 4796 Mannfectaress of all é iptions of 
{ 
Pe Sale, Foden 5-Ton Steam IRON AND WOOD FRAME WAGONS 
WAGON, Stoner pe ond wile excl con- || ES GES - FooFs 
dition.—W GR EYNOLDS. Fordfield Honee. i Bedford P655 RID ae e For Home, Selenia! Fy Forel Railways. 
S : % stare maggie fated —_ ALS, &c. 
vor Sale, Horizontal, Non- Hlaratgn Structural Work Rooting Gating? z= deed a 
CONDENSING SLIDE-VALVE FORGE ENGINE, by He Oo TD Chief Works & Office: LANGLEY MILL, nr. NOTTINGL'.. 
Murray and Paterson. Cylinder, 2tin. by 48in.; fly-wheel, 2 & oy ® London Office: Sanctuary House, Westminster. 
20 tons weight, 18ft. 3in. dia., suitable for 80-1001b. boiler ee ee ee See Illustrated Advt. first issue in each month on page 8. 
pressure. In gor od condition.—Apply, N. B. Advertisin< Co., . 
Ltd., 87, Cnion-street, Glasgow. 591 6 
= wade . MOTHERW Scotlan 
Fe. ‘Sale.—Lathes (N ew), 61n. Eudineers. T ER ELL, tl d. RAILWAY * 
© 12in. centres; English make, hollow spindle, high 
speed. quick delivery. Second-hand :—Several SLIDING ee 
SCRE BORING B Ais, with hen PLAIN ta ‘rea 6PECIALITY : Head Office: MOTHERWELL, 
heavy BORING ARS, wit 1ea 85 two high-class heavy 
WALGMADIALS ft aul7toradus tin troxestaree: | STAMPED STEEL “Scat ‘esden Office: 9, VICTORIA ST., 5.W. 
CROS3LE AS. INGIN c, oO an 
AWITCHBOARD, by Mavor and Coulson, Send for liste EDITIONS Telograme{ «. Poma®, MormER WAL...” 


DOWNING, Tool Merchant, 


FLOOR TROUGHING, 





12, Longbridge-road, Birming- 
496 @ 


“ PARENEUK, 














ham, 
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MODERN HIGH-POWER LOCOMOTIVE ECONOMY 
IN FRANCE. 

THRovGH the courtesy of M. Maréchal, chief 
mechanical engineer of the Paris, Lyon and Mediter- 
ranean Railway, we are enabled to present in the 
Table No. I. the results of recent locomotive operation 
on that railway, showing a really marvellous progress 
over the most economical results hitherto obtained 
from what were considered to be the best modern 
high-power superheated steam locomotives. 


per hour. These results have been computed, on the | remarkable locomotive efficiency results, reference 
Strahl formula, to equal a train load of 1000 tons | should also be made to the B.Th.U. per horse-power. 
hauled at 50 miles per hour on straight and level line.* | Thus a B.Th.U. consumption per kilowatt-hour of 

The feed water consumption averages, on the dis- | 25,600 is claimed by many recent technical publica- 
tance of 100 miles between Paris and Dijon, 13} lb. | tions as proof of a marvellous result of improved 


per indicated horse, with a train of 646 coach tons, | central station efficiencies in the United States. Now 


and the same also for a light load of only 383 coach | lf we refer to locomotive performance, train O, 
tons. This constancy of consumption indicates the | Table No. I., P.L.M. Representative Results, we find 
extraordinary flexibility of the type of locomotive, | that each horse-power indicated consumes, with 
which is, in itself, a very interesting fact, for the feed water at 0 deg., 0.933 kilos. = 2.05 lb. coal, 


highest economy of stationary steam engines is usually | of an average heating value of 6500 calories = 11,700 





So remarkable are these figures, far superior to those 


TasLe I—REPRESENTATIVE RESULTS FROM MODE 
(P.L.M. Official.) 


attained only between certain specified loads. As it | B.Th.U., which is 23,985 B.Th.U. per horse-power, or 


RN SIMPLE AND COMPOUND EXPRESS LOCOMOTIVES-—-PARIS, LYONS, AND MEDITERRANEAN RAILWAY. 
























































From Laroche to Dijon, 100 miles. Line from Laroche to Blaisy, 82-5 miles, rising 1060ft. net. Totals and averages, from Laroche to Dijon-—-about 100 miles. 
| Steepest gradient from Laume:s to Blaisy, 19-5 miles. SS eee Pe eee cece eceesener 
| :3 3s| sas ? Z ..| Mean con umptions per hour. 
2 oe Laroche to Laumes, 101-1 kilometres. Laume:s to Bl isy, 31-2 kil metres. ZBERi8 2/ = | BElO|.28 
2 | @e 5 z B = 3 i= bs = 5 ts ~ Per horse power per hour. 
2 Coach tomnage. | 25 fe ia | ; “ Z a ee r aA, ee wan | oe GE -  G- - B eek= D : 2 ? 
3 ) Sy) 82 eeoglee | 2° eke) 2 gE. 28 |S" ede] e8e | Fes) GE 12S [SSE] at arawtar, Indicated in 
3 <2 |; BS |Pess oo.) 88a le ee~| Bs P2Ss| 55.) 58. ism ees | P58) FS 5° [Bes — 
2 25 gd SER ERE | ESS PSa+| 8 see ERE | Ess Fliat[as2| 4s) 8S ls eo Eetly.. ee 
=e SE | B4 Boe | BR | aes S§Sel ¥ Sea, EZ (HSE SeSc/ S28 2 2 gs 3 (82 I... noel Coal. | W ‘oal 
a Be ae |se BAS 3.8 Gesa| 8g ISo° BAS Be ESI owe EF s S S 3 |<z@¢lée.,not Coal. Water. | Coa 
He ne |S | « a e -s = st aS ae | Oo = B*|steam. 
Pee min, sec. HP. re ye GE H.P. kgs. Litr s. | kgs. Litres. kgs. Litres. kgs. 
(A) {278 tons simple .... 77 9 | 104-27 | 242-99 | 889 1867 476 98-35 93-22 990 1816 545 | 349-54 22-650 3650 6-12 625 17-58 2-87 8-67 er 
(B) ‘278 tons simple ..| 76 34 104-60 | 241-46 914 1857 492 102-11 | 83-50 1012 | 1965 515 | 338- 22-380 4020 5-56 703 | 17-88 3-20 8-90 1-58 
Means... ... ... ...| 76 51 | 104-43 | 242-22 | 901 1862 484 100-23 88-36 101 1890 530 | 244-02 22-515 3835 5-84 664 | 17-73 | 3-03 8-78 1-5¢ 
(C) { 278 tons compound | 72 49 110-3 | 258-4 1037 2006 517 104-9 90-0 1122 | 2°89 | 437 | 355-52 | 16-303 2627 | 6-21 510 12-38 2-05 6-46 1-07 
(D) ‘278 tons compoucd | 73 6 1099 | 255-6 1001 | 1849 | 544 | 104-3 | 91-6 1134 | 2232 £08 | 354-30 16-243 2662 | 6-11 498 | 12-37 | 2-03 6-62. | 1-08 
Me.ns... ... ... ..| 72 78} 110-1 | 267-0 | 1019 | 1923 530 104-6 90-8 1128 | 2160 | 522 | 354-91 16-273 2664 6-16 | 504 | 12-37 | 2-04 6-54 1-07 
j | c ) 299, oy 90° 
Ciee. Go se See oe ae | + 10% | + 3% | +8 + 4% | + 2% | + 11% 1 4+12% | - 1% 9 + 8% | — 28% | - 80%] + 5% |- 10%) -— 30% | — 827%) — 25% | - 20% 
(E) {384 tons simple ..| 81 34 99-17 | 289-12 | 1045 | 1882 | 555 91-39 | 108-98 | 1126 | 1782 632 | 415-50 24-270 3630 6-68 592 | 15-77 2-36 9-06 “—_ 
(F) (384 tons smple .... 80 38 100-00 | 291-96 | 1041 188] 553 93-44 | 111-30 = 1127 1747 | 645 9 418-16 | 24-650 3869 6-38 | 624 15-91 2-49 9-16 1-4 
| | | $ ‘ 
Means... ... ... ...| 81 6 99-58 | 290-54 | 1043 1881 551 92-41 110-14 1126 1764 638 | 416-83 24-460 3745 | 6-53 | 608 | 14-94 2-42 9-11 1-39 
| | | a ; 
(G) {383 tons compound 77 86 | 104-2 | 324-8 | 1246 2115 589 96-7 114-30 1175 | 1948 603 | 452-68 19-163 2927 | 6-54 | 515 11-43 1-74 6-82 1.03 
(H) '383 tons compound | 76 50 104-9 | 323-8 | 1243 | 2118 587 98-2 112-20 1179 | 1936 609 | 448-86 18-690 2816 | 6-63 | 487 | 11-24 1-69 6-13 | 1-00 
| | 
| | | Hl - ~ 
Means... ... ... ..., 77 13 | 104-55 | 324-3 1244 2116 588 97-4 | 113-25 1177 1942 606 | 450-77 18-926 2871 | 6-58 | 501 | 11-33 1-71 6-47 1-01 
CtoB 2, os | —'6% | + 8% | + 10% | +16 %] + 11 + 6 ay yy A ea > + 4‘ + 9% | -5% 0 4+ 7% | — 22% | — 289 — |- 17%) — 24%} - 29%) — 29% | - 27% 
(I) § 487-5 tons simple...) 87 25 94-58 | 327-42 | 1099 1747 629 80-17 | 127-38 1177 1686 698 | 471-58 26-420 3980 6-63 | 601 | 15-12 2.28 9-77 J 47 
J) ‘487-5 tons simple... 86 42 | 93-32 | 339-74 | 1127 1806 6-4 86-00 | 122-66 1364 | 2051 665 | 481-10 26-320 4230 | 6-22 | 645 | 14-77 2-37 = 9-36 1-60 
Means we ee «| 87 8) 93-95 | 333-58 | 1113 1776 626 83-05 125-02 1270 1868 681 | 476-34 26-370 4105 6-42 623 | 14-94 | 2-32 9-56 1-48 
(K) (488 tons compound | 86 4 | 99-01 | 385-2 | 1388 | 2089 640-5 89-8 137-4 1464" | 2989 645 | 538-72 19-995 3339 | 6-00 | 537 | 10-00 1-67 6-42 1-07 
(L) '488 tons compound 85 1 95-2 | 375-4 | 1318 2084 630 87-7 187-2 1430 | 2210 647 | 527-7 19-652 | 2982 | 6-59 483 | 10-06 1-53 6-73 0-¢72 
| | . ne . 
re 85 32 97-1 | 380-3 1325 2086 635 88-7 = 137-3 1447 2239 646 | 533-21 19-828 3160 | 6-29 510 | 10-03 1-60 6-57 1-02 
CtoS 2 + 8% | + 12% | + 16% | + 15% | + 1% | + 5% | + 9% | + 12% | + 16%] —- 5% | + 10% | - 24% BEN = 2 |- 18%] — 38% | -— 81% - 31% | - 81% 
Comparative Results with Twelve Trains—Collective Averages of Six Tra‘ns by each system. Laroche to Dijon. | Totals of the Averages above. Six Trains each sytem. _ 
(M) Simple ... ... ...| 81 40 | 97-4 | 288-78 | 1019 ° 1840 555 91-91 107-84 | 1132 | 1841 623 | 412-39 | 24-448 3895 | 6-26 631 | 16-17 | 2-59 | 9-15 1.46 
N) Compound... ...) 78 54 | 110-4 | 320-5 1196 2942 584 93-93 113-8 1250 2114 591 | 446-46 | 18-342 2892 | 6-34 505 | 11-24 | 1-78 | 6-53 1-03 
Diff. rences -3 35/+18-0 |+81-8 | +177 +202 +29 | +5-0 +6-0 | +118 +273 ~32 [+34-07 | -6tons -1 ton |+0-08 _ me Pelee 30 
| = = (i= = WV, 
| | | °| 
Heavy Lovds. 

(O) (64% tons compound | 94 39| 84-8 | 431-4 | 1354 | 2586 | 619 80-9 | 166-0 | 159% | 2425 | 657 | 617-84 | 21-557 | 3271 | 6-59 | 477 | 9-43) 1-43 | 6-15 | 0-933 
(P) '645 tons compound | 90 52| 90-4 | 452-8 1445 2051 694 78-7 | 171-6 | 1604 2250 | 713 | 646-12 | 22-233 | 3206 6-93 | 468 | 9-29| 1-34) 6-48 0-936 
} | | | } } 

' ' 
Comparative Results with Fourteen Train:. 
General aver- 
(Q) Simples, means of six | | ee a eee, ages. 
re ges. © 81 40 99-32 | 288-78 | 1019 1840 555 91-91 | 107-84 | 1182 | 1841 623 | 412-39 | 24-418 | 3-895 | 6-26 | 631 | 16-17 | 2-59 | 9-15 | 1-46 
(R) Compounds, means of | | ee 2 a4 . | 
! eight trains... ../ 82 07 99-4 | 350-92) 1247 | 2048 | 606 92-63 | 127-5 | 1336 | 2170 | 615 | 492-71 19-230) 2-978 | 6-45 | 499 | 10-77 | 1-68 | 6-31 | 1-01 
| | | > ; 7 ll ad , | | P | ano 
(S) Differences ... ...) — — | + 18% | + 18% | + 10% | #3, — + 15% | + 15%] + 14% | - 1% J + 16% | - 21% | - 23% | + 3% |- 21%) - 38% | -— 35%] - 31% | - 30% 
TaBLe II. 
eral eae 2 aT iin tan = Coal Consumption ner 35,000 Hors:-pow2r Hours at the Draw-bir. 
. wakake Sis Averige | Millions of | Total coal | : —s Average coal | Simple expansion ... 21.0 2.20 on ces see ase ses cee SO tore 
Average — of above | time of each} work units | consum d | ~~ a | per — Chanpaonl ite Ney aki: cus, eas sexes “ihn ride assy adap Tonnes 
: i train. registered. | (aggregate). | : pole | Single train. | Coal saving in each 90 tons coal = wg ww we = 81D, 
_ | min. = kg. metres, | at. a | Simp’e. Compound. 
383 ccach-tons, simples... ...| 81 4 2474-38 | yi 76 trains of 383 tons 895 7 ines in servi ich th Its refer 91 a ae 
558 coach-tons, compounds... 82 7 3941-74 | 23,830 | 100 trains of 558 tons 2979 Number of engines in service to which these resu Tons Pe 
Extras by compounds... ..| + 0 27 |+ 1467-36 | + 0-460 |i 24 trains of + 175 tons - 916 
| = 0-9 ton Les Mean Horse-powers Indicated with the Fourteen Trains above, from 





Laroche to Blaisy-Bas. 











Weights of ‘ Pacific” engines in average working trim ... 92-8 ... 912 
| 
| 
| 


Per Horse-power per Hour at the Draw-bar. Simple. 5 Compound. 
Coal economy per 1000 tons of coal by compounding ... ...0 2... 0. 0. ue cee eee) = 351 tons Minimum. Maximum. Minimum. Mavimum. 
Compound cval consumption, as against per 1000 tons in single-expaision... ... .... = 649 tons Wee 3s, So ak “Ge SRR ss nies, ene, yee 


obtained in laboratory or “‘ roller-running ”’ tests, that 
they actually exceed some of the highest results from | 
smodern Corliss geared superheated steam compound | 
stationary engines, and are quite equal to several 
recent test results with the largest turbine central | 
tion electrical sets in the world. These new | 
L.M. locomotives are, so far as can be learned, the | 
most powerful in use in Europe, developing over 2500 | 
horse-power at the quite moderate speed of 43 miles | 
per hour, and almost maintaining that power at the | 
highest speeds, as, for example, 2427 horse-power at 
75 miles per hour. They haul trains of 645 tons net, 
or of 800 tons gross, up a continuous incline rising 
1060ft. in 824 miles at an average rate of 52 miles 


is now quite common in electrical papers to contrast {| equivalent to, say, 32,000 B.Th.U.’s per kilowatt- 
the economy of steam locomotives with that of | hour—non-condensing—a very favourable compari- 
central station generating sets, it is of particular | son for a non-condensing engine working under the 
interest to note that the steam consumption per | disadvantages against which a locomotive labours as 
indicated horse-power of these P.L.M. engines is | compared with a stationary plant. 
6. 13 kilos., as compared with 4.55 kilos. for the 20,000- | _ In the Table II. are classified the results from 
kilowatt turbo-alternators at Chicago. The latter | “ Pacific’ locomotives of both simple and compoun 
are, of course, condensing, and as it is the rule to reckon | type, working under conditions as nearly alike as it 
27 per cent. to 30 per cent. less water for each indicated | was possible to arrange them on railways, and with 
horse-power in a condensing engine than in a non-/| both systems of engine adjusted to give their bet 
condensing motor of the same type, it will be seen to | possible results, this equality of conditions being such 
what a high economy the non-condensing locomotive | that M. Maréchal considers the records to be of 
has been brought. As a further check on these | exceptional interest to locomotive engineers. From this 
*Tngegneria Ferroviaria,” Rome. table it will be seen that, for every 35,000 horse-power 
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hours as registered at the draw-bar, the compound 


engines consume 58.9 tons of coal, as compared with | 
90.8 tons of coal by the modern superheated steam | 


single-expansion engines of the same “ Pacific ’’ type. 


The coal saving is therefore 31.9 tons in every 90.8 | 


tons consumed by the simple engines. The table, 
furthermore, shows that, with a coal:consumption of 
298 tons, the simple engines haul 76 trains of the 
average weight of 383 tons, while the compounds haul 
100 trains of the average weight of 558 tons, and also 
in the same total time per train. 

As the result of twelve tests of each system, made 
with equal train loads, the simple system aggregates 


INDICATOR CARDS WN2./3 


Cut-off From boiler 
to 4 cylinders 48% 


Single stage 


made suitably heavier, as illustrated by the auto- | 
graphed speed records, Fig. 2, which we have only just | 


received, and here reproduce as a means to control 
and check the data which follow. In general service 
the train load is now greater, per official ratings, by 
10 per cent., with higher speed and less coal. 


In one of the sets of tests shown in M. Maréchal’s | 
table we observe, as our readers cannot fail to do) 
also, that the two-stage principle results in a coal | 


saving of 43 per cent. A saving so great with very 
fast express trains is interesting enough to deserve 
close investigation by all experts in steam engine 
design and economy. The example in question is 


(62 miles per hour) 


Average initial pressure = 9:7 Kgs. 
“  €emperature = 307°C. 


Single stage 





Atm. Exhaust temp./44 °C. 





265 revs. 1903 Horse-power. 


INDICATOR CARDS NP? 31 
14-4 Kg. initial AR 


Cutoff From boiler 
Pressure 


to 2 Cylinders 53 % 


186 Stage 





3200 Kgs.Tractive Effort. 


(62 miles per hour) 


/nitial Temp. 


Initial temp.199 °C 


22% Stage 





Atm. Exhoust temp.//7 °C. 





265 revs. 2438 Horse-power. 
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4/00 Kgs.Tractive Effort. 


Cwart 


Fig. 1—TYPICAL INDICATOR CARDS 


412,390,000 kilogram-metres at the drawbar in an 
average time per train of 81 min. 40 sec., while the 
compound system aggregates 446,460,000 kilogram- 
metres at the drawbar in an average time per train of 
78 min. 54 sec., and in simultaneously saving 6 tons 
of coal, or average of 1 ton of coal in each 82.5 miles 
run with the regulators open. 

As the result of fourteen tests, inclusive of two tests 
of heavy trains of about 645 coach tons, the average 
load hauled by the compounds amounts to 558 coach 
tons, and their average train time is practically the 
same as that averaged by the simple expansion 
system in hauling an average load_of only 383 coach 
tons. 


The general average coal saving per draw-bar 


Reger hour 








Acceleration 
Curves. 


Compound 
Simple 


train J of 487.5 tons, run by simple expansion, and 
train P of 645 tons, run by compound expansion. 
The coal consumption per draw-bar horse-power 
per hour is 2.37 kilos. by simple expansion, while by 
compound expansion it is 1.34 kilos. This coal 
economy must arise exclusively in the cylinders, and 
we look to the indicator to show us how and why it 
has arisen. We therefore select at random a pair of 
indicator cards from each system, as made at the 
full speed of each train, which is 100 kiloms. per hour 
up the least heavy section of the incline. Including 
the startings and other causes tending to moderate 
the speed, the average velocity between Laroche and 
Laumes is somewhat less than this, but the indicator 
cards Nos. 13 and 31, Fig. 1, made with these two 


Compound, 645 Tons 


less B.Th.U. and less B.Th.U. internal energy, and 
less mechanical energy, than does the lower tempera- 
ture, as is realised in every working day with steam 
engines throughout the world. The higher tempera- 
ture corresponds with a lower heat or lesser internal 
energy, as every steam table specifies. 

In this example the increased power per unit of 
steam consumption indicated is over 43 per cent. At 
the same time, the water saving per indicated horse- 
| power hour is only 9.36 — 6.48 =~ 9.36 = 30 per 

cent., while on the effective horse-power hour at 
the draw-bar the water saving is only 14.77 — 9.29 = 
14.77 = 37 per cent., which differences between the 
steam and the water economies during the same 
trip incidentally prove that compound expansion 
certainly does not owe its economy to avoided 
condensations—as is almost universally claimed-—— 
since the water saving is very much less than the 
steam saving, while the coal saving—43 per cent.— 
corresponds more nearly to the steam saving than 

37 per cent.—when all the three 
economies are based on the horse-power hours at 
the draw-bar. 


TaBLe ITI. 
Simple. 
No. 13. No. 31. 


Compound, 


Indicator cards 
Steam admitted from 
boiler per stroke .. 1.98 cu. ft. 
Steam admissions from 
boiler per revolution 
of wheels se’ “a 2120 1060 
Revolutions per minute 265 265 
Initial cylinder pres- 
sures ee ee «204 1b. persq. in. 137.7 Ib. per sq. in. 
Steam cut-offs from 
boiler and per revo- 
lution 
Cubic - foot - pounds of 
steam as cut-off = 
minute 
Cubic-foot -pounds con- 
sumed per _horse- 
power indicated .. 298 161 
Indicated steam (P v) 
saving per horse- 
power indicated 
British Thermal Units 
in the above pressure 
x volume indicated 
steam _— 
per I.H.F .. 702 B.Th.U, steam. 364 B.Th.1 
Initial steam tempera: 
tures ae .. 585 deg. Fah. 


1.84 cu. ft. 


(8) 0.48 (4) 0.53 


569,255 393,-516 


46 per 100 


J, steam. 
602 deg. Fah. 


The indicator cards taken during these represen- 
tative tests with the two systems of expansion show 
that each pound of steam pressure in the boiler 
develops an effective mean load on the pistons of 
from 35 per cent. to 48 per cent. greater in compound 
expansion than in single expansion, when the volumes 
of steam admitted and the engine speeds are exactly 
equal. 

These P.L.M. indicator cards show us, very clearly 
indeed that the steam saving by compound aapaeeion 
is quite as great at 75 miles per hour as it is at 25 miles 
per hour, and shows that the old disrepute of the 
compound, that it was uneconomical at high speeds, 
has been overcome. 

In this example the steam hes to be got into and 











“Simple 486-5 Tons. 


Car Loads. Speeds Coal a. Laroche - Dijon 
645 Tons ewe 3206 K 
486-5 Tons 4230 3 
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horse-power per hour by compounding is 35 per cent.; 
30 per cent. the coal saving per indicated horse- 
power, 33 per cent. the saving of water per draw-bar 
horse-power, and 31 per cent. the saving of water 
per indicated horse-power. 

The indicator diagrams available show us that, 
per unit of steam pressure and per cubic foot of steam 
admitted to the cylinders, at any given speed, the | 
average compound piston pressure is between 35 and 
40 per cent. greater than that which is indicated in 
single-stage working ; while in consequence and for | 
any given boiler pressure the trains behind the com- 
pounds run proportionately faster unless their loads are 


| 


——— SSS EEE 








Les.Laumes. 


Fig. 2—AUTOMATIC SPEED RECORD 


trains, are sufficiently representative of the mean run- 
ning conditions in the cylinders. The data given 
by these cards are given in Table ITI. 

On the basis of B.Th.U. per indicated horse-power, 


| the simple-expansion locomotive indicates a still 
lower efficiency than on the steam pressure x Volume 
| basis. 


There are, in fact, still many steam engineers 
living who will urge that with 602 deg. Fah. tempera- 


| ture there is really more heat and internal power in 
| steam than at 585 deg., and therefore the simple-expan- 


sion efficiency would naturally be lower from this tem- 
perature difference alone. As a matter of fact, the 
higher temperature actually contains less calories, 


~ (Summit) Blaisy-Bas. — 


Swain Sc 


out of the simple-expansion cylinders at double therate 
of speed which obtains in compound expansion, with 
the result that the pistons in the “ simple ” locomo- 
tive are flying away from the steam at twice the 
speed of the compound pistons. The consequence 
is a series of smaller diagrams—M.E.P.—because 
the steam has to be admitted and discharged 2120 
times per minute, as against only 1060 times per 
minute in compound expansion. The compound 
expansion gives, in consequence, diagrams of the 
same size that simple expansion would record at a 
46 per cent. lower speed, and using the same initial 
steam pressures and volumes. C. K. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 
No. XV*, 
THE HYDROGENATION OR HARDENING OF OILS. 


Farry vegetable and animal oils may be described 
as consisting of a glycerine part and an acid part. 
The composition of the glycerine part is constant. 
The composition of the acid part varies from oil to 
oil, and is characteristic of any one oil, or of any one 
group of oils. 

Several important vegetable and animal oils contain 
an acid part having the general chemical formula 
C, Hy, O.. Among these we have butter fat, cocoa- 
nut oil, palm oil, palm kernel oil, lard, tallow, and 
various * butters,” such as cocoa, mace and nutmeg 
butters. It will be noticed that the oils and fats 
mentioned are in general characterised by the posses- 
sion of a thick consistency ; that is to say, they have 
high melting points, or, in other words, they are 
naturally “‘ hard.” 

Many other important vegetable and animal oils 
differ from those just mentioned, in that their acid 


can be effected if the oil is suitably treated with 
hydrogen gas in the presence of finely divided nickel 
or palladium. Each of these metals acts as a catalyst, 
and is left unaltered after the hydrogen has been taken 
up by the oil. 

These are the broad chemical aspects of the process 
we are now discussing. Wherein lies its commercial 
applicability ? The answer to this question can be 
given in a general statement. For the purposes of 
modern industry the world’s supply of natural fats is 
deficient, while the supply of liquid oils is super- 
abundant. The hydrogenation process permits 
us to make good the deficiency by converting some of 
the superabundant liquid oils into hard fats. 

As an instance of the commercial applicability of 
the hydrogenation process, we may look for a 
moment at the soap-making industry. The ideal 
substance for the soap maker to work with may be 
said to be tallow. It is a firm substance, and yields 
a firm soap such as we are accustomed to. Tallow, 
however, is expensive, and is obtainable only in 
strictly limited amounts. The soap maker accord- 
ingly falls back upon some of the harder oils, such as 





moment there is a feeling of uncertainty as to this 
employment of them, for it is not yet settled how far 
the possible presence in the hardened oils of a small 
amount of the nickel or other catalyst is harmful to 
the human constitution. 

The chief oil hardened at present is whale oil. 
Increasing quantities of cotton-seed, linseed, soya bean, 
cocoanut, and other oils are, however, also being 
subjected to the process, so that the subject is one 
quite properly falling within the scope of this series. 
With regard to the hardening of cocoanut oil, a word _ 
of explanation is no doubt desirable. This oil is just 
on the border line between the true oils and the true 
fats. It is one thing in one part of the world, and the 
other in another part. All its acid part is not satu- 
rated but contains portions of unsaturated acids. It 
is therefore capable of absorbing a certain amount of 
hydrogen, and so becoming harder than it is normally 
in this climate. 

Hardened oils are white, tasteless. odourless sub- 
stances of tallow-like consistency. Theoretically at 
least, they should all be identical, whatever may be 
the particular oil started with, and in practice such 
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Fig. 77—-PLAN OF OIL HYDROGENISING FACTORY ON THE LANE 


extent of two, four, six or eight atoms of hydrogen. 
Thus, in rape oil, and certain fish oils, two hydrogen 
atoms are missing. Four are absent in the acid parts 
of soya bean oil and cotton-seed oil. In linseed oil 
six atoms are missing, and in certain liver and blubber 
oils eight atoms are awanting. All these oils, it will 
be noticed, are in general characterised by the posses- 
sion of a liquid consistency. In passing it should be 
observed that castor oil does not appear under either 
division. This oil is exceptional, for its acid part con- 
tains not two but three atoms of oxygen. 

The oils of the second division—or, to be quite 
exact, the acid parts of these oils—are termed un- 
saturated, for they are, theoretically at least, capable 
of taking up and combining with additional atoms 
of hydrogen. In practice, however, under normal 
conditions, hydrogen, even in the nascent state, is 
quite without action on fatty oils. The great com- 
mercial value attaching to the power of being able to 
convert an unsaturated into a saturated oil has led 
to much investigation of the matter. It has been 
discovered that the addition of the hydrogen atoms 





* No. XIV. appeared June Ist. 


oils are also expensive, and are in increasing demand in 
other industries. If, however, the soap maker tries 
to replace them with one or other of the abundant 
naturally liquid oils, such as whale oil, soya bean oil, 
and so on, his product looses greatly in quality, and is 
apt to be a soft, sticky mass, unusable or unsaleable 
as soap for many purposes. By hardening these oils 
before using them in the soap kettle, he obtains a 
substance practically identical with tallow without 
affecting the yield from them of that valuable 
by-product of the soap making industry, glycerine. 
The hydrogenation process thus throws open to the 
soap maker a wide range of oils which otherwise 
would be next to useless for his purpose. 

Similar remarks apply to the candle-making 
industry, which, again, calls largely for fats rather 
than oils. For certain edible productions, notably 
margarine and chocolate, fats are now in demand to a 
greater extent than can be conveniently met from 
natural sources of supply. Whatever may be the case 
to-day—it is very difficult to find out exactly how 
matters do stand*at present-—it is certain that arti- 
ficially hardened oils will soon be in extensive and 
| acknowledged use for edible purposes. Just for the 





SYSTEM 


as freshly hardened, but there is some uncertainty 
whether a hardened oil if kept long enough will or 
will not develop some characteristics of its parent. 
Thus, hardened whale oil may, sooner or later, develop 
a fishy smell, and hardened cocoanut oil the character- 
istic smell of cocoanuts. In practice, however, the 
oils are usually hardened at the soap works, or wher- 
ever else they are to be used, or are otherwise employed 
with but little interval between being hardened and 
being treated in industrial processes. The point is 
of importance, for there are distinct signs that, in the 
near future, certain oils will be hardened before ship- 
ment to this country. Thus the process is attracting 
considerable attention from the soya bean oil pro- 
ducers in Japan and Manchuria, the idea being that 
hardened oils may be shipped and carried without 
risking that loss through leakage, &c., which is a 
serious item in the shipment of liquid oils. 


THE TECHNOLOGY OF OIL HARDENING. 


Coming to the technology of the process we find 
that success is dependent primarily upon two circum- 
stances, first the careful preparation of the catalyst, 
and, secondly, the use of very pure hydrogen. Very 
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little variation of procedure may quite readily result 
in an entire failure to harden the oil. 

The catalyst commonly used on a commercial 
scale is metallic nickel prepared in a finely divided 
state by chemical precipitation. Once made it 
must be kept rigorously apart from certain other 
substances, notably air, moisture, sulphur, arsenic, 
carbon monoxide, methane, &c. These substances 
oxidise or otherwise react on the metallic nickel, and 
quite destroy its catalytic action. Thus it is stated 
that a tenth of one per cent. of sulphuretted hydrogen, 
if present in the hydrogen used in the process, will 
prevent the hydrogenation of the oil. 

The effect of these substances on the catalyst 
is felt in three directions. First, as we have said, 
it means that the hydrogen used must be very pure, 
and free especially from moisture and sulphur com- 
pounds. Secondly, the oil to be hardened must 
be thoroughly freed as a preliminary from the 
moisture which, when received, it is certain always 
to contain. Thirdly, in preparing the catalyst 
a stage is reached when it must be treated and handled 
out of contact with the atmosphere. 

Given the satisfactory attainment of these condi- 
tions the process is simple. The oil with the catalyst 
added is heated in an atmosphere of hydrogen inside 
a closed vessel—an autoclave—fitted with a 
mechanical agitator. The oil and hydrogen are 
brought into intimate contact and at the end of 
three to four hours the absorption is found to be 
complete. The temperature at which the work is 
carried on is of great importance. It appears that 
for any given pressure of hydrogen inside the auto- 
clave there is a definite temperature which must 
be reached before the absorption begins. At atmos- 
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Fig. TI—LANE AUTOCLAVE 


pherie pressure this temperature appears to be about 
250 deg. Cent. In practice such a temperature 
would almost certainly result in the hardened oil 
being discoloured. To avoid this some temperature 
approximately 200 deg. must be used. The pressure 
of the hydrogen has to be increased above atmospheric 
as the temperature is decreased. A normal working 
condition is a temperature of 170 deg. to 180 deg. Cent. 
in conjunction with a pressure of 70 to 80 lb. per 
square inch. 

When the absorption is complete the oil is run out 
of the autoclave, cooled, filtered, and allowed to 
solidify. 

For the purpose of this and the succeeding article 
we have made a close study of the hydrogenation 
and hydrogen producing plants designed and patented 
by Mr. Howard Lane, of the Laboratory, Ashford, 
Middlesex. Mr. Lane has kindly allowed us to 
inspect when at work the experimental plants which 
he has erected at his laboratory.€ To avoid creating 
a misapprehension we desire to make it quite clear 
at this point that we are not dealing with a system 
or plant which is only in the experimental stage. The 
generation of pure hydrogen is a subject which has 
engaged Mr. Lane’s attention since 1903. The 
development of his oil-hardening plant followed 
upon the commercial success of his ideas as to the 
generation of hydrogen. Many installations, both of 
the hydrogen plant and the hydrogenation plant 
erected to his designs, are to-day successfully at work 
on @ large scale both in this country and abroad. It 
is proposed in this article to describe a typical hydro- 
genation plant on the Lane system, and in the 
next—because of the vital importance to the success 





of the hardening process of an inexpensive supply | 


of pure hydrogen—to describe the Lane system of 
generating hydrogen. 


In the engraving Fig. 70 on page 513, we reproduce | 


the general? plan of an _ oil-hydrogenising plant 
erected to Mr. Lane’s designs. As set to work 
in the first instance this factory has a capacity for 


treating one ton of oil per hour, but throughout | 


provision is made for trebling the plant and the output. 
In this article we are concerned solely with the lower 
portion of the plan—the oil treatment department. 
The upper portion—more than 50 per cent. of the 
whole—represents the lay-out of the hydrogen pro- 
ducing plant which we will deal with in our next 
article. 
RECEPTION AND DESICCATION OF THE RAW OIL. 


The raw oil is received at the works at the point | 


marked A in the lower left-hand corner of the plan. 


The first operation is to remove the oil in a cleanly | 


and thorough manner from the barrels and to pass 
it into steel storage tanks. As the raw oil may be 
naturally thick—such as is the case if cocoanut, 
palm, or palm kernel oil is being treated—means 
have to be provided for heating it so that the 
barrels may be properly emptied and the oil in the 
storage tanks may be kept sufficiently liquid to be 
pumped on to the next stage. The means provided 
consist of steam jets for heating the barrels and flat 
steam coils at the bottom of. the tanks to preserve 
the contents in a liquid state. The tops of the 
storage tanks are open, and across their mouths is 


two solutions when they are turned into it. The 
result of this mixture is the precipitation of insoluble 
| nickel carbonate and the passage of sodium sulphate 
into solution. Previous to the admission of the 
two solutions a quantity of finely divided refractory 
neutral material is placed in the mixing tank. In 
practice this material is usually kieselguhr—that 
is to say, infusorial earth consisting of siliceous diatom 
| fossils. Its,function is to act as a carrier for the 
nickel. 

The mother liquor, the precipitate of nickel car- 
bonate, and the kieselguhr are drawn off from the 
mixing tank‘ and pumped through a filter press of 
the type described in our preceding article. ‘When 
the filtering is completed the nickel carbonate and 
the kieselguhr are found consolidated on the filter 
cloths as cakes. These cakes are thoroughly dried 
|in’ hot air stoves, and thereafter are reduced to 
powder by means of an edge runner. The carbonate 
has now to be roasted or calcined so as to reduce it 
to the form of oxide. Thereafter comes the very 
delicate operation of reducing the oxide to the 
metallic form. This is effected by heating the oxide 
in contact with hydrogen—which must be quite free 
from air—at a certain temperature. One form of the 
apparatus employed is contained within a heat-insu- 
lated vertical case to which the pulverised material 
is fed automatically at the top, while the hydrogen 
is admittedat%the foot. Inside the case there is 
provided “a series of slowly reciprocating grids or 
sieves, The movement of these constantly exposes 














Fig. 722—MR. HOWARD LANE’S EXPERIMENTAL OIL-HARDENING PLANT 


erected a wooden stage in which grilles are formed 
on to which the barrels are emptied. 

The next stage consists in thoroughly drying the 
oil so as to meet the requirement for success, men- 
tioned above, that the catalyst should not be brought 
at any time into contact with moisture. The desic- 
cation is performed in two stages. The oil is first 
pumped from the storage tanks into open preliminary 
heating vessels circular in section and having conical 
bases. 
agitating gear and with steam heating coils. 
the oil is freed of the greater part of its moisture. 
To secure the final and complete desiccation the oil 
is pumped into vacuum pans consisting of circular 
sectioned vessels with domed tops and conical bases, 
and containing a heating coil and mechanical stirring 
gear. 
an inlet connection for the oil and a connection to 
a vacuum pump. The outlet for the oil is through 
a cock at the foot of the conical base. Steam, 


fluid level and vacuum gauges, and thermometers | 
are fitted in connection with the pans. The oil 
leaving the pans is now ready to be brought into | 


contact with the hydrogen in the autoclaves, but 
before proceeding to describe these we will deal with 
the preparation of the catalyst 


PREPARATION OF THE CATALYST. 


The catalyst employed in the Lane process is finely 
divided metallic nickel. It is received at the works 
in the form of nickel sulphate in crystals. The 
first step in its preparation consists of making a 
solution of the nickel sulphate and another solution 
of sodium carbonate. 
BC respectively. Each of these tanks is fitted 
with an open steam jet to facilitate the pre- 
paration of the solution. They are erected over 
a third tank provided with means for mixing the 


These vessels are fitted with mechanical | 
In them | 


The domed top of each pan is provided with | 


This is done in the two tanks | 


fresh portions of the substance to the action of the 

| hydrogen, and at the same time determines the 
| rate at which the substance falls'through*the case. 
The apparatus is heated by the hydrogen itself, 
the gas before its admission being heated to the 
requisite temperature in an external superheater 
or stove. In this partlcular form of reducing apparatus 
| the reduction of the oxide to the metallic form is 
| effected in the lower portions of the case. In the, 
upper portion the material—fed to the case in the 
form of the carbonate—is calcined to the oxide 
After leaving the lowest grid the reduced material 
accompanied by the kieselguhr, must not, of course, 
be permitted to come into contact with the air. 
It is therefore caused to fall into a tank of oil of the 
same kind and quality as that to be hardened. 
After thorough mixing the black oily preparation 
is ground to a suitable consistency, and is then finally 
ready for admission to the autoclave along with 
| the oil. 


THE LANE AUTOCLAVE. 


An autoclave, designed according to Mr. Lane’s 
patents, is illustrated in section in Fig. 71. It is a 
cylindrical upright vessel, closed top and bottom, and 
surrounded by an outer jacket of fire-brick to con- 
| stitute a flue for the gases of a separately fired furnace. 

The upper half of the vessel is occupied by agitating 
| gear consisting of a series of square beater discs A 
/mounted on a power-driven vertical shaft, and an 
| equal number of metal plate cones B formed with 
| square holes at their centres, and fixed relatively to 
| the walls of the vessel. The lower half is, in the work- 
| ing condition, occupied by the oil to be treated mixed 
with the catalyst. A pump C draws the oil from the 
| foot of the vessel and discharges it continuously on to 
| the uppermost of the cones B. Falling from this on 
| to the first of the beater plates A it is shot off against 
' the walls of the vessel, and is discharged through the 
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opening in the second;cone on to the second beater 
plate. Before it returns to the bottom half of the 
vessel the oil is thus thoroughly churned up in the 
atmosphere of hydrogen under pressure which fills 
the upper half of the vessel. The oil and catalyst are 
introduced at D and the hydrogen at E. At F a 
connection to @ vacuum pump is provided whereby, 
as a preliminary to the introduction of the catalyst 
and hydrogen, the air in the vessel can be removed. 

It has been found, as the result of practical experi- 
ence, that the oil in the lower part of the vessel is apt 
to suffer from being exposed too long in contact with 
the hot surrounding walls. To overcome this Mr. 
Lane, in his most recent designs, extends the agitator 
shaft to the foot of the vessel, provides it with a 
beater or paddle, and surrounds it with a cylindrical 
jacket. The oil is thus circulated from the paddle 
up the annular space between the jacket and the 
walls of the autoclave, and down again through the 
jacket to the paddle. In,the engraving on page 513 
we give the general arrangement drawing of a Lane 
autoclave provided with this improvement. 

If matters are properly regulated the pressure inside 
the autoclave, as the hydrogen is pumped in, is seen 
to rise at first. On reaching a certain point, depend- 
ing upon the temperature maintained in the oil, the 
pressure becomes stationary, indicating that the 
hydrogen is being absorbed by the oil as fast as it is 
pumped in. When, by sampling, the hardening is 
Judged to be completed, the oil is drawn from the 
autoclave through the pipe D, Fig. 71, and as indi- 
cated on the engraving on page 511, is cooled and 
filtered. The cooling is not sufficient te solidify the 
oil, but is only sufficient to prevent the hot oil from 
ruining the cloths of the filter press. In the filters 
the very large bulk, if not the whole, of the metallic 
nickel and the kieselguhr is held back. The cakes 
left on the cloth are washed and freed from oil, are 
broken up, and are returned to the catalyst preparing 
department, where the material is made ready for 
further use. 

In Fig. 72 we give a view showing the interior of 
Mr. Lane’s laboratory at Ashford with the experi- 
mental oil hydrogenising plant. In the middle of 
the background the autoclave is to be seen with, to 
the right, the coke or coal-fired furnace used in ecn- 
junction with it. In the foreground to the right we 
have the cooler for the hardened oil, and to the left 
the filter press. 


COST OF WORKING THE PROCESS. 


The following estimate of the cost of working a 
plant having a capacity of one ton of oil per hour is 
based on figures supplied by Mr. Lane. In studying 
the figures it should be noted that the rates charged 
for nickel sulphate, kieselguhr, and carbonate of soda 
are not necessarily those for which these materials 
could be bought in the present abnormal time. On 
the other hand, the price set against the hydrogen is, 
owing to recent improvements, probably in excess 
of that at which it is obtainable, even under the con- 
ditions of to-day. In the second place it is to be 
noticed that the figures relate to the hardening of 
linseed oil. Certain oils, for example, whale oil, 
require more hydrogen to harden them than does 
linseed. Others, such as cotton-seed oil, require less. 
As the charge for hydrogen is the heaviest in the list, 
the question of what precise oil is being dealt with 
is a point of considerable importance in its bearing 
upon the working costs. The only other heavy item 
in the list is that set against “loss of catalyst.’’ The 
magnitude of this figure also depends upon the nature 
of the oil being hardened. 


Cost of Hardening One Ton of Linseed Oil. 


Hydrogen : 3530 cu. ft. at 4s. 64d. - 1000 cu. ft. 
Loss of catalyst 5 
Fuel for Heating : 
Power .. 

Steam : 1344 Ib. at 3s. 4d. per ton 


lewt. coke at 30s. pert ton 


Water: 400 cu. ft. at 10d. per 1000 cu. ft. . . 

Filter cloths : 1 yard at ls. 3d. per yard 

Labour (including — of f cataly st) 
men at6d.perhour .. 

Running repairs 
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Nickel sulphate at 42s. per cwt., sscailaalis at 17s. per ewt., 
carbonate of soda at 55s. per ton. 








THE BRIQUETTING OF METAL SWARF. 
No. L. 


In a note which we published recently under the 
heading ‘‘ Random Reflections,” we drew attention 
to the fact that the question of the briquetting of 
metal swarf had been greatly neglected in this 
country. Since writing that note we have gone still 
further into the matter, but have failed to find any 
reason to modify our views. There is no denying 
that British engineers have not hitherto studied the 
means of preventing waste during remelting to that 
degree which the importance of the subject un- 
doubtedly justifies, though we are glad to observe 
signs of reformation. Very divergent views as to the 
savings which are effected by briquetting still exist. 
No two makers of briquetting machinery or melters 
of briquettes give figures which are exactly comparable, 
and it is high time that a more thorough understanding 
of the whole subject was sought. 

Two main reasons have been suggested to us why 





British engineers have exploited the briquetting 
process so little. The first is that the total cost of the 
plant runs away with the profit, and the second, that, 
no machine of British design has a sufficient capacity 
per unit to make it pay to install one. 

Let us-examine what truth there is in these two 
assertions. At the outset, we may state that though 
there is certainly a great deal of divergence in the 
views held as to the amount of saving in metal which 
may be effected, there certainly is a saving which in 
a@ properly designed and managed plant may attain 
very substantial proportions, and there appears to 
be no reason why even the smallest machine should not 
prove to be a paying investment. 

A few examples may be given of the evidence on 
this point which our inquiries have brought to light. 

We have before us the estimates for a briquetting 
plant which is shortly to be put to work, if, indeed, it 
has not already begun operations. It has been 
designed after special study by a British engineer, to 
whose experiences we shall refer in our second article. 
It comprises three presses made in this country, but 
of continental design. The proposed output is 
100 tons of briquettes of non-ferrous swarf per week 
of fifty-four hours. Each press has, therefore, a 
capacity of 334 tons per week, or say, 1383 lb. per 
hour. The total cost of the installation, including the 
presses and other machinery, preliminary expenses, 
stores and sundries is given as £3800. The standing 
charges, including rent, rates, taxes, light, depreciation 
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Fig. 1—HOLLINGS AND GUEST BRIQUETTING MACHINE 


and sundries, are estimated at £64 per week, and the 
running costs, labour, stores, office and other charges, 
at £47 per week. The total weekly expenditure will 
therefore be £111. With an output of 100 tons per 
week, the cost works out at 22.2 shillings perton. As 
the financial result of this installation, a net saving, 
after making all provisions, of over £1 per ton is 
anticipated. Taking the value of the remelted swarf 
at £70 per ton, this represents a net gain of nearly 
1.43 per cent., after paying the cost of briquetting, 
and from information which we have derived from 
other sources it would appear, too, that a higher 
figure might reasonably have been counted on, 
especially as we gather that in this case the remelted 
material is to be used for casting direct, and is not 
to be simply run down into ingots. That, however, 
is the figure given to us, and, comparatively small as 
it is, it represents an excellent return on the invested 
capital. 

This percentage is, we may say, the lowest figure 
we have met with. At the other end of the scale, 
the highest claim for net saving which has come to 
our notice is £15 per ton. Between these two there 
is a very wide difference which we are unable to 
explain, though possibly some of it may be due to 
the varying composition of the metals dealt with. 
This, however, would not account for anything like 
the whole of the difference. In still another case, 
calculations are based on a saving of 5 per cent., 
which is referred to as being “‘ quite a low estimate.” 

These examples, which all refer to non-ferrous 
swarf—brass, we believe, in each case—serve to show 





how completely at variance the published figures on 
the subject are. 

As regards copper, we are assured that the losses 
may be reduced by briquetting from an average of 
8 per cent. to an average of 1} per cent., this showing 
a saving of 64 per cent. Six and a half per cent. on, 
say, £130, is nearly £8 10s., and supposing the cost of 
briquetting to be 22.2 shillings per ton, the actual 
saving in money would appear to be well over £7 per 
ton. 

Then again, in melting aluminium borings without 
briquetting, the loss may be very high indeed, 
amounting, it is said, by one authority, to as much as 
from 30 to 50 per cent. After briquetting, the loss, 
we are assured, need not be more than 7} per cent., 
and should certainly not be more than 10 per cent. 
Fifty per cent. is probably a great deal higher than it 
would be were proper precautions taken, but supposing 
the losses before and after briquetting to be 30 and 
10 per cent. respectively, the net saving would be 
20 per cent., and 20 per cent. with remelted aluminium 
swarf at, say, £210 per ton, would mean £42, so that, 
allowing for the cost of briquetting, a good deal more 
than £40 would be saved on every ton that was 
melted. 

It should be stated at this poiat that some makers 
of furnaces deny that such losses in remelting as 
have been mentioned above are in any way necessary, 
and assert that with a correct design of furnace 
the losses are nothing like as high as the figures 
quoted. Further than that, they allege that the cost 
and total working charges of the machinery -for 
briquetting leaves less profit than does a furnace 
properly designed and constructed to deal with 
loose swarf. The Monometer Company, for example, 
which certainly makes excellent furnaces for this 
purpose, and has achieved first-rate results, claims 
that it has reduced the loss on average aluminium 
swarf to 10 per cent., and the loss on brass swarf 
to half that amount. 

It is not part of our present purpose to discuss 
further the relative advantages of the two plans 
indicated, and we have merely touched upon the 
matter here to show that it has not been overlooked. 
It has to be remembered, however, that in the 
majority of cases firms, the business of which is 
concerned with the re-melting of metals, already 
have their furnaces installed,so that the problem 
resolves itself into which of the two courses offers 
the greater advantages : 

(a) To install briquetting machinery and 
continue to use the existing furnaces ; or 

(6) To discard those furnaces and install new 
ones, so as to be able to melt without briquetting. 

To continue: cast iron borings cannot be melted 
in the ordinary way in a cupola without excessive 
waste. Some authorities give a loss as high as 
50 per cent., but it may be anything, since the 
tendency is for the smaller particles to be blown 
out or burnt. The nature of the remaining metal 
may also be entirely changed. In some cases the 
expedient of enclosing the borings in metal boxes 
or tubes has been tried, and in such cases, we under- 
stand, the melting losses have varied between 8 and 
12 per cent.; but against this has to be reckoned 
the cost of the labour involved in the boxing process, 
and the fact that there is always the danger of the 
boxes or tubes opening and discharging the loose 
borings over the coke bed. Generally speaking, 
however, cast iron swarf is so lightly regarded that 
it is permitted to rust in heaps, or is even used to 
mend bad places in roadways. When briquetted, 
cast iron borings may, according to one statement, 
be melted without difficulty with a loss not exceeding 
6 per cent. According to another authority, who 
puts the value of the untouched material at £1 per 
ton, the briquetting process produces a material 
which is as good as ordinary pig iron, and is worth 
fully from 63s. to 85s. per ton, so that after allowing 
for briquetting the saving shown is from 25s. to 35s. 
per ton. We can get at the approximate cost of 
the briquetting in this case by analysing these figures. 
Taking the means between 63s. and 85s. and between 
25s. and 35s., the figures 74s. and 30s. per ton are 
arrived at. Subtracting the one from the other we 
get 44s., and again subtracting the original value, 
given as being £1, we find that the cost of briquetting 
has been 24s. per ton. 

With regard to steel swarf the question of briquet- 
ting is, perhaps, not so urgent as it is with other 
materials, since such swarf can be readily dealt 
with in the blast-furnace. At the same time, it should 
be mentioned that there are several briquetting 
plants in this country which are working on steel 
swarf, some of them producing briquettes of a shape 
to fit into melting crucibles. 

In spite of the conflicting evidence, it would certainly 
appear from the foregoing that there are abundant 
data available on which to estimate whether or not 
it is worth while to install briquetting machinery. 
Two important factors are (a) the value of the metal 
of which the swarf is composed, and (b) the quantity 
dealt with. The cost of briquetting can nowadays 
be calculated with fair accuracy before operations 
are started. The holder of the swarf can ascertain 
(1) what he can get for it as it stands; and (2) what 
he can get for the metal run down into ingots. It 
is clear, therefore, that the assertion that sufficient 
information is not available for the purpose of making 
calculations, however true it may have been in the 
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past, is not so now. It is quite conceivable that a 
small firm, producing a comparatively small weight 
of swarf, may not find it worth while to install a 
briquetting plant of its own, since such a plant 
might be standing idle for a good part of its time. 
But it is also conceivable that it might pay a few firms 
with works close together to combine to lay down 
a plant for dealing with the combined production 
of all the works, the expenses and receipts being 
shared in proper proportions. 

Concerning the second alleged reason, it has to 
be admitted that undoubtedly at present there are 
no presses of purely British design which are com- 
parable in output with the largest foreign machines. 
Some British presses, in fact, are very small. The 
smallest we know of is illustrated in Fig. 1. It is 
made by Hollings and Guest, of Birmingham. The 
borings or other swarf to be treated are put into the 
movable feed hopper A at the top of the machine. 
To charge the press the cap B is swung back hori- 
zontally by the handle C—the nuts D and E having 
been previously slacked—-see Fig. 2, which shows 
a slightly different form of press to that illustrated 
in Fig. 1—and the hopper is then pulled over the 
opening of the briquetting chamber, so that the 
swarf may fall into and fill it. The hopper is then 
pushed away, the cap is swung back into position 
and clamped there by means of the nuts. Hydraulic 
pressure is then applied to the ram of the press and 
the swarf is compressed into a briquette. The pressure 
is then relieved sufficiently to allow the cap to be 
swung clear again, and is then re-applied to push the 
finished briquette out of the mould. The output 





Fig. 2—PRESS WITH CAP SWUNG CLEAR OF MOULD 


of this machine is sixty 4 lb. briquettes per hour. For 
@ firm which already has a hydraulic installation 
the working of such a machine as this would be 
comparatively cheap as regards power, since no 
special plant would have to be installed; but the labour 
costs would be rather high per ton because of the 
smallness of the output in a given time. In cases 
where no hydraulic plant exists, it would be necessary 
to install an accumulator and pumps, and a set of 
pumps requiring six horse-power to drive them 
would, so we are informed, be of sufficient capacity 
to operate three presses. An installation comprising 
motor pumps and three presses would cost, we 
believe, about £750. Probably the complete plant, 
with foundations, &c., erected and at work, would 
cost about £1000. 

Now, let us see what it would do. The output of 
the three presses is (4 x 60 x 3 x 54)lb. = 38,880 lb. 
per week of fifty-four hours. This is equal to nearly 
17} tons. Let us put the total cost of briquetting at 
22s. per ton—probably an ample figure even for small 
machines of this type. On this basis, it is evident 
that unless the improvement effected in the swarf 
when briquetted did not amount to more than 22s. 
per ton, it would not be worth while installing the 
plant. It is, we think, agreed, however, that when 
using ordinary melting furnaces, the improvement 
effected in non-ferrous swarf by briquetting represents 
@ money value in excess of 22s. per ton. Supposing 
the improvement—or, in other words, the saving in 
metal—amounted to 5 per cent., which, as we have 
mentioned above, is considered by one authority 
a low estimate, then with brass swarf at £70 per ton 
the money saved would be £3 10s. per ton. Sub- 
tracting the cost of briquetting there would remain 
a surplus balance of £2 8s. for every ton treated. 
The result of a week’s working would be a gain of £42, 
and the whole cost of the plant would be wiped out 
after about half a year’s operation. 








AMERICAN COTTON-FIELD MACHINERY. 


In the planting and handling of the cotton crop there 
is great room for the development and introduction of 
special machinery, and some of the present and needed 
developments along this line were outlined in a paper read 
at a meeting of the American Society of Agricultural 
Engineers, by Professor E. C. Gee, of the Texas Agricultural 
and Mechanical College. 

The cotton crop from the time it is planted until it is 
marketed in the bale ready for the textile mill, requires 
special machinery. For planting, a special planter must 
be used or a special seed-box, and dropping mechanism 
must be attached to the ordinary corn planter. With 
cotton it is necessary to plant one seed at a time. The 








latest cotton planter is of the “ cell-drop”’ type. Instead 
of the planting plates having holes drilled in a flat disc, 
the seed is caught up by a spiral lip which carries it to the 
cell. The filled cell rotates and passes under a kicker that 
ejects the seed from the cell into the tube that carries it 
into the seed bed. As the seeds are covered with lint, 
the seed-box on the planter is provided with an agitator 
that prevents the seeds from bunching and lodging in the 
box. 

Cotton is planted usually on the tops of beds or ridges, 
as it must have good drainage. These ridges are thrown 
up with a turning plough or lister, equipped with solid 
sweeps, and are then smoothed with a planter or harrow. 
The planter has a small knife that opens up a furrow. 
The seed is dropped into this furrow and is covered by 
means of small shovels or blades. 

The most advanced cotton farmers are beginning to 
plant the seed in check rows, at right angles to one another. 
This enables them to cultivate the rows in both directions. 
On account of overflows, the river bottoms or flat lands, 
which are the most productive for cotton, are apt to be 
badly infested with weeds. These require constant and 
thorough attention during the growing season, and for 
this service the best system of farm management favours 
the check-row planting. There is, however, no successful 
check-row planter on the market. The crop is checked 
by laying off the field across the rows with a marker, and 
then crossing the rows with a cultivator. This will thin 
the crop down much more cheaply than doing the work 
by hand, and it will enable the crop to be cultivated in 
both directions. It will also keep down the weeds much 
more effectually than if the crop be cultivated in one way 
only. 

The next special machine to be used is the mechanical 
chopper. It is necessary to thin out the plants until there 
is a healthy stalk standing every 18in. to 30in., because 
cotton is a bushy plant and the large stalks require room 
and sunlight. This thinning out or “ chopping ”’ is done 
for the most part with ordinary hoes. Several successful 
mechanical choppers have been perfected, however, most 
of them having some form of revolving knife or hoe that 
is driven by gearing from the wheels. The machine looks 
much like an ordinary cultivator, and is usually pulled by 
two mules. It is provided with two adjustments: one 
for raising and lowering the knives, and the other for 
varying the speed of the knives so that the proper distance 
may be maintained between the stalks. 

The crop is cultivated with either a single or double 
shovel cultivator, or with a two-horse cultivator. Instead 
of the ordinary cultivator shovel, a sweep fitted to the 
cultivator shank is used. The width is from 6in. to 24in. 
Some sweeps are solid. Others are open and resemble 
a flat knife held at an angle to the horizontal. 

Since there is usually very little rainfall during the 
growing season, frequent and shallow cultivations are 
necessary to conserve the soil moisture and to keep down 
the weeds. These sweeps are the best tools that have 
been developed for the shallow cultivation. Where it is 
the custom to lay the crop by throwing up a ridge on the 
row a disc cultivator is used. is practice is being 
discontinued, however, because if a heavy rain should fall 
after the crop is laid by it would be difficult to give the 
crop another cultivation, which has been found necessary 
to break up the hard crust that forms on the soil 
immediately after a heavy rain. 

Cultivation is continued ordinarily until the plants 
begin to bloom, but from blooming time to picking time 
the crop does not often need much attention, except on 
account of the worms and insects that infect the cotton 
belt. Perhaps the most destructive of these is the 
cotton-boll weevil, and in spite of long and costly 
investigations, no very effective method of checking this 

t has been devised. The cotton-leaf worm can be 
controlled by spraying the plants with a paris-green dust. 
One plan is to scatter this with an end-gate broadcast 
seeder, but the most successful machine has an air pump 
that forces the dust out through nozzles like those of a 
spray pump. There is trouble, however, with the clogging 
of the openings. Liquid spray cannot be to 
advantage, as it does not stick to the leaf as well as the 
dust. 

Cotton picking is the most expensive part of cotton 
production. A picker is paid from 2s. 8d. to 5s. per 
100 lb., and will pick 300 to 500 Ib. per day. Several 
attempts have been made to perfect a mechanical picker, 
but none of them can be said to have proved a commercial 
success. They have worked on two different principles. 
In one there are finger-like spindles with corrugated 
surfaces revolving at a high rate of speed to jerk the cotton 
from the boll. In the other, a vacuum is employed and 
the cotton is separated from the boll by suction. One of 
the serious problems affecting the successful use of a 
mechanical picker is that the cotton does not all open or 
ripen at the same time. The picking season lasts usually 
between three and four months, and the field is picked 
over about every three weeks. Cotton must be picked as 
soon as it is opened, as a storm would ruin it in this 
condition. 

A mechanical picker in passing over the row will usually 
injure the green bolls. is is particularly true of the 
spindle-type machine. The vacuum machine, however, 
will suck in leaves, flowers and green bolls with the cotton. 
In a recent machine of this latter type, the sucking 
nozzles are on the ends of india-rubber hose and are 
operated by hand, but this would make it little to be 
preferred to hand picking, even if the suction devices 
work perfectly, which is not apt to be the case. There 
have been numbers of devices patented for hauling the 
pickers through the field while they pick by hand, but 
none of these have been practical. 

A machine needed on every large plantation is a small 
hand-operated cotton gin for ginning out the seed cotton. 
It is still general practice to plant seed as it comes from the 
public gin, but the planter will never get his production 
up to what it should and might be until he gives more 
attention to the seed. 


Summarising the needs of development in cotton 
machinery, it may be said that there should be a double 
check-row planter that is capable of wide adjustment. 
The mechanical chopper should be simplified, and the 
double-row cultivator will follow the double-row check 
planter and supersede the single and double shovel 
cultivator. The power tractor, operated by petrol 
engine, is beginning to have a place in the preparation 





of the seed bed, and its use will develop in the cultivation 
of the crop. A mechanical device to spray poison on the 
growing plants is badly needed for checking the worms 
and insects. A campaign of education as to the use of 
the hand gin should be conducted in the interest of the 
industry, so as to secure pure and vigorousseed. Finally 
it is certain that a fortune is to be made by a machine that 
can successfully and economically pick the cotton from 
the plants and supersede the present slow methods of 


picking by hand. 








LETTERS TO THE EDITOR. 
(We do not hold lves responsible for the opinions of our 
correspondents. ) 


THE FOLKESTONE RAID. 


Sir,—Your leading article in last week’s issue appears to 
me to be written with less perspicacity and accuracy than is 
usual in your treat t of tical subjects. 

It is inaccurate in so far as, throughout, it refers to the raiding 
machines as being ‘‘ aeroplanes.” rd French’s announcement 
very noticeably speaks of them as being merely “ aircraft.” 
The German account describes them as ‘“‘one of our air 
squadrons.” The Admiralty communiqué calls them _ first 
‘* aircraft,” then ‘“‘ aeroplanes,” and finally simply ‘‘ machines.” 
The words ‘‘ enemy aeroplanes” are certainly contained in 
Lord French’s report, but the sentence in which they occur is 
clearly a quotation from the Admiralty account. i 

Had you followed the balance of evidence, and described 
them as “‘ aircraft,” you might have been led to contemplate 
another reason for the raid—a reason which, I believe, presents 
a considerably greater degree of probability than the one you 
advanee, namely, that the enemy hitherto “ had not suitable 
aeroplanes to spare from more direct military requirements.” 
By all the accounts from France the Germans are to-day harder 
put to it to find sufficient aeroplanes to meet those of the Allies 
than they have ever been before in the course of the war. Your 
suggestion that they now have suitable aeroplanes to spare 
for such an essentially unmilitary object as the bombardment 
of the civil population of our coast towns appears, therefore, 
to me to be lacking evidence, and in direct conflict with the 
testimony from the fighting fronts. 

My suggestion is that the raid was not a military, but a naval 
affair. “The various communiqués certainly leave it quite 
open to us to believe that the raiding machines were naval air- 
craft, possibly seaplanes. This gives us at once, I think, the 
clue to the enemy’s reason for carrying out the raid—that he 
had a reason, and a strong one, we may take for granted. : 

When during the battle of the Somme the Germans were being 
badly worsted in the air, they sought to tie up in this country 
a large number of aeroplanes and pilots by an intensification 
of their policy of raiding us with airships. It is no secret that 
to-day the enemy’s submarine campaign is being defeated 
very largely by the practice we have adopted of convoying 
our merchantmen with seaplanes. The enemy’s object in 
raiding Folkestone and other coast towns is, in my view, to 
tie up in unprofitable coast patrol work as many of these sea- 
planes as possible, and so to render their direct participation 
in the fight against his submarines all but impossible. If this 
hypothesis be correct, the remedy is not to use aeroplanes in 
ever-increasing numbers, as you suggest, but to build more 
seaplanes. AJax. 

London, June 4th. 

[Our correspondent appears to draw a rather unessential 
distinction between aeroplanes and seaplanes, and, in any case, 
the evidence that exists indicates that aeroplanes were used. 
The point of real importance is that flying machines were 
employed instead of airships. We are, furthermore, unable to 
see why an attack on Folkestone should tie up our seaplanes, 
since defence against such raids can be carried out quite as 
effectively by aeroplanes as by seaplanes. Finally, we would 
ask our correspondent to observe that if we destroy more 
aeroplanes fewer seaplanes can be built and used, since both 
kinds require the same kind of engine, wings, &c., the same 
labour and plant, and the same skilled aviators.—Ep. Tur E.] 














ELECTRICITY IN AGRICULTURE. 


Str,—Mr. J. E. Newman, in your issue of June Ist, contends 
that it is permissible to recommend to the specialist farmer the 
use of the overhead discharge as a possible means of increasing 
his output, and yielding a handsome return on the capital 
required. He seems to object to the attitude we take up in 
the recent report to the Board of Agriculture. In this, although 
reporting successful results, we d ourselves unable, until 
further knowledge is available, to recommend the method to 
farmers as a means of increasing output. Mr. Newman claims 
that the method has been in use for twelve years ‘‘ with con- 
sistent, if varying, degree of success.”’ Our attitude is largely influ- 
enced by the “‘ varying degree of success’’ attained, or, to put 
it more plainly, the experiments where, to our own knowledge, 
the degree of success was negligible or almost so. We should 
like to draw Mr. Newman’s attention to the American experi- 
ments, and also to a report by Professor Kiihn, of the Agricul- 
tural Department of the University of Halle-a-S., Germany— 
published in L irtschaftliche Rundsch No. 11, 1910, 
where it is stated that the Lodge-Newman system did not 
produce the results expected. We should be very glad to be 
convinced of the consistent success of the method by full data 
as to the results attained at all the stations that have used the 
system and apparatus of the Agricultural Electric Discharge 
Company. 

As to Mr. Newman’s statement that his sytem and apparatus 
have been used in all the Lincluden experiments since they 
started in 1910, we would like to point out that the results of 
the last two years were obtained as a result of considerable 
modification of the system of the A.E.D. Company, in the 
direction of increasing the strength of the discharge. 

Mr. Newman states also that, apart from the apparatus of 
the A.E.D. Company, there is no means available for such work 
other than the influence machine. This statement would seem 
hardly justified. In our experiments we are using other types 
of apparatus to produce unidirectional, high-tension current. 
We hope to report upon these later. 





V. H. BrackMan, 
INGVAR JORGENSEN. 
Imperial College of Science and Technology, London, 

June 5th. 





A SECRET SESSION FOR ENGINEERS. 


Sir,—With reference to Mr. Petter’s very clear and forcible 
expression of the views held by those who consider that the 
position of the I.M.E. is unsatisfactory both in its relation to 
war conditions and to the profession generally, may I s t 
that all members who share these views should take the line 
indicated by the correspondent who advocates action through 
suitable changes in the Council. The first step is to ensure 
having members on the Council who realise the strength of the 
complaint, and sympathise with the very large body of members 
who feel keenly on this matter, and who would therefore engage 
themselves actively on this difficult problem. If our voting 
powers are inadequate, it may be necessary to call a special 
meeting for the purpose of giving form and force to a movement 
for placing the Institution in the position which those who 
agree with Mr. Petter think it should hold, 

June 6th, C. E. H, 
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HARBOUR IMPROVEMENTS AT VALPARAISO. | 


In our issue of March 3rd, 1916, we gave an account 
of the Harbour Improvements at Valparaiso, and on 
January 19th, 1917, we gave some details of the 
temporary dry dock which had been installed for the 
purpose of constructing the large monoliths for the 
breakwater. To-day we are enabled to give some 
further illustrations of these monoliths. 

The breakwater at Punta du Pratt, where these 
monoliths are used, consists of a shore section and a 
deep water section. 
extends from the shore to a depth of 18 m., and is 
built of concrete blocks with a protective bank | 


The shore section, 165m. long, | 


| one of the new quay walls—the Aduana (Customs) | which a leasehold works may be built, rates, taxes, 
Wall—for the purpose of being further ballasted | advertising, travellers’ expenses and commission, 
with concrete to facilitate setting. About 1300 tons | salaries of staff—such as manager, foremen, draughts- 
of concrete were put in, increasing the draught of the | men, clerks, storekeeper, timekeeper, and watchman 
monolith to about 12m. In Fig. 7 it is being towed | —postage, telephones, and telegrams, all kinds of 
to its position, and in Fig. 8 it is sunk, and the further | stationery, lighting, provision of steam, gas power 
filling with concrete is going on. The monolith} or electricity, repairs, fire insurance, patent fees, 
was set within l}in. of the correct position. The | depreciation of buildings and machinery, legal 
sinking took place on the 2nd March in the presence | expenses, cartage, provision of loose tools, belting, 
of the Minister of Hacienda, Senor Arturo Pratt, | tools for machines, and a host of small items, which 
many representatives of the Chilean Government, | all go to swell up the total. 
and representative men in Valparaiso and Santiago.| All these things are necessary ; all must be bought, 
The works are being carried out for the Chilean | and therefore all must be paid for. It is not possible 
| Government by S. Pearson and Son, Limited, | to charge any given job or contract with any definite ~ 
Senor Jose Ramon Nieto being Fiscal Director for | proportion of this total otherwise than by adding a 











Fig. 1—THE 


of pell mell blocks. The deep water section, 123 m. 
long, extends from the depth of 18 m. to a depth of | 
57 m. (187ft.) at the outer end, and consists as to 
its baseof a rubble mound which is levelled off at — 14 | 
to a breadth of 32 m. On this mound are placed | 
six monoliths, each 20 m. long by 16 m. wide and | 
15 m. deep, the top being thus 1 m. out of water | 
when set. 
The monoliths are built of reinforced concrete, 
and are divided internally into six compartments | 
by five transverse walls of the full depth of the 
structure. Longitudinally they are strengthened 
by three walls to a height of 4 m., and above that 
by a system of struts. Each monolith when com- 
pleted ready for launching contained 971 cubic 
metres of concrete, and 144 tons of steel, and hada! 





MONOLITHS IN THE, TEMPORARY DRY DOCK 


| the Chilean Government, and Mr. Arthur C. 














Fig. 2—MONOLITH MOORED TO QUAY WALL 


Walsh | percentage. For instance, suppose a firm has an 
order for 10,000 castings, all machined to a given 
pattern. They may find it advisable to buy a 
turret lathe and give £500 for it. It would not be 


| 
agent for Messrs. Pearson. | 
| 
| a sound policy to charge this lathe to the cost of the 








contract, because the lathe would be in the shop, 
and well able to do other work when the contract 
was completed. If it was intended to be charged 
to the job, it would mean an addition of 1s. each 
to the castings in the estimate, and the result would 
be, there would be no necessity to buy the lathe. 
The order would be placed elsewhere ! 

Again, establishment charges vary in proportion 
in each part of the works. In the machine shop 
it will be found that the average works out at 13 men 
to 12 machines. In the foundry it is 1 machine to 


INTENSIVE PRODUCTION ESTABLISHMENT 
CHARGES AND SELLING PRICE.* 


In bringing this subject forward for discussion, | 
| I should like to commence by pointing out the fact | 
that the illustrations which I shall give are not an 
elaborate hypothesis, but have actually come under | 
my notice during sixteen years’ experience as a} 
works manager. I must also appeal for open minds. 
In the past there has been much mistrust and more | 
unbelief in the actions and words of both employ er | 








Figs. 3 and 4—REINFORCEMENT BEING PUT IN PLACE BEFORE CONCRETING 


launching weight of 2434 tons and a draught of 7.45m. 
When set and completely filled with concrete the 
gross weight of each was 13,370 tons, or deducting 
flotation 8560 tons. 

The monoliths were constructed in the temporary 
dry dock illustrated in our issue of January 17th, 
and Fig. 1 shows the three monoliths practically 
completed. Two electric goliath cranes of 100ft. 
span and two tons capacity, were installed for the 
purpose of handling the concrete, steel, and shuttering. 
Figs. 3 and 4 show part of the reinforcement being 
put in place before starting concreting. 

Fig. 5, p. 520, shows the first monolith being re moved 
from the dock, and in Fig. 6 it is being towed to the 
position shown in Fig. 2. Here it was moored to 


“ 


| employer and employee, this is it. 


20 men. Now, it must be perfectly clear that the 
establishment charges of the foundry cannot be 
anything like as high as they are in the machine 
shop. Other shops run on much the same lines. 
In the machine shop the charges even vary with 


and employed, and if any of it remains, my time in 
writing this paper, and my presence here to-night, 
are pure waste. We all know what production by 
labour means, and the selling price of a finished 
article, but do we know what difficult things establish- 
ment charges are? I think not. If there is a) some of the machines. Let us consider a few instances. 
subject less understood than any other by both | Here is a very large planing machine. It occupies, 
| with its travelling table, 20 square yards of shop 
room. It can be driven one way with two horse- 
power, but the necessity of all planing machines is, 
they must be driven both ways, and therefore must 
be reversed continuously. This reversing action 
uses up more horse-power than the actual cut of the 
tool—-hence the machine must be provided with 
eight horse-power. Taking horse-power at Id. per 


First, what are establishment charges? It is | 
a name which covers a number of expenses which 
must be met in any business that is carried on, and 
includes rent of premises, ground rent of land on 


a. 


* 4 paper read before the Exeter Chamber of Commerce by F. 
Clapham, M.1. Mech. E. 
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hour, we find the power cost alone of this machine | 


is 8d. 

Now we will take a 4ft. arm radial drill. This 
can be easily driven with .75, or three-quarters, of 
one horse-power, therefore its cost is ?d. per hour, 
or ten times less than the planing machine, and 
it occupies one-sixth of the floor space. 

Again, we have a wet, traversing, high precision 
grinder. For its actual size and weight it has cost 
more than any other machine in the shop. It requires 
three horse-power to drive it, and costs more than 
any other tool for upkeep. It must have a good 
supply of corundum and carborundum wheels of 
many sizes and sections to do its many duties. All 
these wheels must be kept in first-class order, by 
means of a diamond, for truing up. The life of 
this tool for high precision work, under the best 
conditions, does not exceed five years, if kept regularly 
at work. All three tools are a necessary part of a 
modern machine shop, and their running cost in each 
case is different ; therefore, in some modern works 
the establishment charge is fixed for each machine 
per hour. Now, it must be clear that when the 
machine is standing this establishment charge is 
not earned. The absent operative, if charged with 
this loss, might reply, “‘ If the machine is standing, 
it is not using the power.” This is only partly 
true. The power is provided, the tool-room, engine 
drivers, and other items which make up the whole 
of the establishment charges are running just the 
same. This brings me to another point. In a 
slack time, when possibly half the machines are 
standing, the establishment charges are very much 
higher, because the machines at work must earn 
the charges of those standing. There is one foreman 
jor 30 or 60 machines, the same tool-room, and so 
on through the whole of the staff. 

I know a firm in the Midlands whose establishment 
charges in the machine shop are 225 per cent. of the 
labour. They have a most elaborate tool-room, 
shop inspector, and viewers, an up-to-date prime 
costing department, and are engaged on the very 
best class of high precision work. A fairly general 
average of machine shop charges will be 150 per 
cent. of the labour, and this is the figure I shall use 
in my illustrations. 

Shortage of orders also make the charges very 
high in an ironfoundry. There is the cupola 
man and his mate. They can melt eight tons per 
day, or one ton, as necessity arises, but in wages 
alone it costs eight times as much to melt the one 
ton as it does to melt each of the eight tons. Again, 
most foundries have the main bay served by an 
electric or belt-driven overhead crane. This can 
serve thirty moulders, or five, as the case may be. 
Assume the crane driver to have 30s. per week, and 
serve thirty moulders, this works out at ls. per man 
per week; but if work is so scarce that only five 
moulders are on the floor, the cost instantly rises to 
6s. per man per week. Figure this out in your minds, 
and apply it to a large works short of orders in all 
their departments, and then pity the works manager, 
who must find means to earn the establishment 
charges, or work at a loss. I think it is made clear 
to you that these charges must and do vary con- 
siderably on different machines, and in different 
departments, but their sum total over a whole works 
does not vary ; indeed, one to two per cent. can be 
safely reckoned as the margin of fluctuation. 

I trust this explanation of what establishment 
charges, or running costs, are, is clear to you all. 
Let us now consider the relationship of labour, not 
only to these charges, but to the prime cost of the 
article produced. An estimate may be said to 
contain briefly three main items :—(1) Material, 
(2) wages, (3) establishment charges. There are 
other small items, but for our purpose to-night 
they are negligible. The sum total of these three 
items is called the prime cost. 

Some time ago I took a contract for 20,000 bars, 
cut to a given length, faced at each end, and rough 
turned all over. The material was supplied by the 
customer, and the turning consisted in reducing the 
diameter by jin. This meant a cut */isin. deep, and 
I hoped to get it off in one cut. I put a very heavy 
lathe on the job, with a 3in. belt to drive it, and a 
fairly good turner. From start to stop he took 
45 minutes, and said the lathe jibbed at the job. I 
told him to try another. He did so, but with no 
better result. I got the foreman to try, and told 
him to put in a new tool, ground at 88 deg., so as to 
get good support under the cutting edge. He did 
one bar in 42 minutes. I then suggested that we should 
run the lathe in single gear and bring the bar down to 
size in two cuts instead of one. This reduced the time 
to 40 minutes, but that was eight times too long for 
me. I put the matter before my directors, and 
told them I must have a new strong lathe that could 
do the job better, I was fortunate to get one from 
stock immediately, with a 4in. belt drive, and put 
it to work. Before we consider the work of the new 
lathe, I must give you the cost on the old lathe :— 


Turner, three-quarters of an hour 8. d. 
8d. 0 6 
0 9 


tl 


a 
Establishment charges, 150 per cent. 


1 3 = prime cost. 


I had another turner on the new lathe, and in a 
few days he turned out 36 a day, against 10 on the 
old lathe ; but he was not doing anything like what 





the machine was capable of, and I told him so. At 
the end of a week I said, ‘* Tom, I want 80 bars off 
this lathe to-morrow ; 1t is capable of 120, and unless 
you can give me 80, you and I must part. ‘ The price 
is ld. each, and I do not care how many more you 
do, the price is the same.” The next day he did 
79, and in four days worked up to 129. I will take 
his average at 108, which is 12 per hour. How did 
the cost work out? Taking three-quarters of an 
hour, which is the time it took the other man to do 
one bar, we get :— 


Nine in three-quarters of an hour at 
oo ee ere ae ee 
Establishment charges, 150 per cent. 


=r) 
wo & 


i ll 


1 11 + by9 = 234. 

each prime cost. 

Look at these startling figures. Labour has 
increased its earnings by no less than 50 per cent., 
from 6d. to 9d., but the prime cost has actually been 
decreased by 600 per cent., from Is. 3d. to 23d. 
Could there be a better illustration of intensive pro- 
duction cheapening the cost and benefiting labour at 
the same time ? 

What right had the turner to offer 36 bars for.a 
day’s work by means of restricted production ? Did 
he benefit ? Is it not a fact that by his very act 
he tripled the prime cost ? If so, for what purpose ? 
These are the things which have embittered the 
employer in the past. In the present days and in 
the days to come these dishonest tricks must find 
no place in sane, well-meaning trades unionism. 
There ought to be some court whereby such an 
offender could be heavily fined. A court set up by 
the trades unions, and presided over by them, for 
their own protection and self-respect. There is, 
however, another side to the picture, and in common 
fairness I must give it. I have known cases where 
an employer has set up an arbitrary standard of 
piecework. He has said, ‘‘ No man will be allowed 
to earn more than time and a-quarter; if he does, 
his price will be reduced.” This is wrong from 
every point of view in my judgment. Let me 
demonstrate the perversity of some employers. I 
had an extraordinary experience over the machining 
of some iron tank plates. The tool these plates 
were machined on was an old planer, too slow for 
words, neither use nor ornament, and I told my 
directors that if the operator worked for nothing 
we were still unable to compete with other firms. 
I described the machine I wanted, and said if my 
words were not true. :oncerning its value over the 
old planing machine, ] would pay for it, and, further, 
I would leave them to judge the matter. The 
machine was bought, and after a while delivered 
and fixed. 

Such an expression of opinion over an old machine, 
which had long been in their service, and was therefore 
almost a part of the fixtures, was unpardonable, and 
I was asked to prove i iat, with a man working for 
nothing, the machine vould not compete with the 
new tool. The results worked out as follows :— 
The plates were 5ft. square, and had flanges 3in. 
deep. The old planing machine did three in a day 
of nine hours. The new machine did fourteen in 
the same time, but being a much simpler tool to 
handle it was operated by a handy man. 


On the Old Machine. 
e ¢ 
6 0 
9 0 


Total 


Man, nine hours at 8d. oe Se 
Establishment charges, 150 p.c. .. 


- 15 0+ 3 = 5s. per plate. 
On the New Machine. 


Prime cost 


s. d. 
Man, nine hours at 7d. oo. aoe 
Establishment charges, 150 p.c... 7 9 


. 13 0 + 14 = 11d. per 
plate. 

Going back to the first cost, let us take away the man’s 
wages, and there remains 9s. of charges—we cannot 
run a shop without these—9s. — 3 = 3s. per plate, 
with the man working gratis, against 1ld. per plate 
with a man being paid 7d. per hour. Here, then, is 
indisputable proof that labour at its best is useless 
if not equipped with modern machine tools. 

Given modern tools, what a scandal it is that 
labour should sometimes desire to restrict production, 
and so discount the value of the new tools, by claiming 
that in fixing new piecework prices the rate must be 
based on the production of the slowest worker in 
the shop. Piecework oils the brain. It stimulates 
the worker to use his ingenuity to get out the greatest 
possible amount of work done in the least possible 
time. If the time of the slowest worker is set up as 
a standard, call it what you will, it is no longer 
piecework. 

If a dozen men are doing exactly the same job, 
the time of the quickest worker ought to be taken 
into account in fixing the piecework price. The 
laggards must be asked to speed up. It is absolutely 
wrong to ask the quickest worker to slow down to 
that of the slowest worker, and yet I know that is 
done. How can a firm meet their competitors when 
this is the case ? 

I once had an inquiry from an old friend for 3000 
brass cocks. I consulted our men—for we were 
not busy—to see what could be done. They declined 
to make any reduction whatever on their piecework, 
and asked a price which I knew made the estimate 


Prime cost 





hopeless, and I told them so. I quoted 17s. 6d. 
each. A few weeks afterwards I saw my friend, 
and he said, ‘“‘ You did not want those cocks, then ? ”’ 
I said, “‘ No, not very much; the fact is, they are 
not quite in our line at present. The machines they 
ought to be done on are otherwise employed.” He 
said, ‘‘ That accounts for the high price, then.” He 
showed me a quotation which he had accepted at 
9s. 9d. each. I can assure you that there is nothing 
more humiliating to a sensitive man than to know 
he has sent in a prime cost so hopelessly high as 
to appear really silly, and cover the firm he represents 
with ridicule. Materials cost thereabouts the same 
anywhere,. and as establishment charges are based 
on the labour, it is labour that is to blame for a 
high price, assuming, of course, that a suitable 
machine exists to do the work. 

I contend that it is the duty of both employer and 
employed to get the very utmost out of every machine, 
and when a new machine is bought piecework prices 
must be adjusted to the new conditions. What is 
the good of an employer buying a new machine 
to do more work, and to do it better, if he has to 
pay the same labour cost? Yet this attitude is 
really and seriously taken up. The law of progress 
is eternal. A firm is either doing better work, and 
increasing its trade, to the material benefit of its 
shareholders and employees, or it is steadily 
slipping back into mediocrity and dissolution. 
There is no half-way state. 

There is another curious instance of the unrealised 
value of establishment charges which I should like 
to bring before you. I once obtained a foreign order 
for £30,000 worth of work, amongst which was 
150 tons of cast iron special pipes. These specials 
were included in our estimate at £11 perton. The 
foundry was badly equipped in one or two notable 
things, and, in consequence, was short of work. 
One of my directors sent out an inquiry for those 
specials, and obtained a quotation for them at 
£10 10s. a ton. He said to me, “I think it advisable 
to buy these out. In any case, we stand to get a 
clear profit of £75, because I can buy the whole lot 
at 10s.a ton cheaper than our estimate.” “ Exactly,” 
I replied, “‘ but while you are getting £75 clear profit, 
you are paying away your own establishment charges.” 
““How do you mean?” “ Just this. Our moulders 
can make these pipes at £2 a ton. The establish- 
ment charges, including melting charges of the 
cupola and the coke, are 30s. per ton. On 150 tons 
this works out at £225; deduct the £75 profit you 
say you can make, there remains a net loss of £150 
in charges.”” I need hardly add that we made those 
pipes in the foundry, and although they cost the 
£11 a ton of the estimate, we actually earned £225 
of charges, which were a great help to the inevitable 

ing costs of the shop. 

What do these examples teach us ? 

(1) That intensive production is absolutely neces- 
sary to the worker, if he wishes for higher wages. 
Why ? Because it is proved that wages are included 
in the selling price of the article produced ; conse- 
quently, the more articles that are sold the greater 
the amount of wages paid out, and vice versd. 

(2) That to intensify production the employer 
must be ready to supply the worker with the best 
and most modern machine tools that can be obtained. 

(3) That intensified production cheapens the cost 
of the article produced. Therefore labour can 
materially benefit by being able to buy boots, clothes, 
and many foodstuffs at a lower price than formerly, 
assuming, of course, that all trades give a greater 
output. 

(4) That out-of-date machinery cannot successfully 
compete with modern tools, even if the operators 
work for nothing. Therefore they should be scrapped. 

(5) That high wages and high production mean 
low prime costs and low selling prices. 

(6) That restricted labour means low wages, high 
prime costs, high selling prices, and restricted markets 
for the goods in consequence. 

(7) That establishment charges are not paid for or 
put on labour. They are based on the cost of labour, 
but always paid by the consumer. This must be 
so, because the article. is mostly quoted for and 
sold before labour starts to make it. 

(8) That until capital and labour fully realise 
that the one is useless without the other, that their 
true interests lie close together, that they cannot 
afford to quarrel, that they have still to agree after- 
wards, there cannot be any abiding prosperity for either 
party. What are you going to do about it, if these 
things are true? Which of you will say they are 
false ? 








COMMERCIAL AERONAUTICS. 


CoMMERCIAL aviation has been a dream of fifty or 
more years, but here, as in so many other directions, 
the war has applied a stimulus greater than yny other 
force, probably, would have done. Indeed, it is not 
too much to say that we are within a quite reason- 
able distance of the realisation of commercial aeronautics. 
The recent appointment of a Committee, under the chair- 
manship of Lord Northcliffe, to inquire into aerial civil 
communications after the war, brings the whole matter 
on to a practical basis, and following it we had 
the more or less worked-out details placed before the 
Aeronautical Society of Great Britain at what may well 
prove to be an historical meeting last week. The person 
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bold enough to go thus far was Mr. Holt Thomas, who has 
been clcsely associated with aviation in this country since 
the first great town to town flight in the world, London 
to Manchester, and who formed the Aircraft Manu- 
facturing Company, now turning out the Handley Page 
machine, cne of the latest examples of which we illustrate. 
The meeting was presided over by Lord Cowdray, Chairman 
of the Air Board, and the influential character of the 
audience, which was so large that the Society of Arts 
Hall had to be abandoned in favour of the Central Hall, 
Westminster, was all that could be desired. Among those 
present were Colonel O’Gorman, General Sir David 
Henderson, General Brancker, representatives of the 
Admiralty, the Civil Aerial Transport Committee, the 
Royal Flying Corps, the Society of British Aircraft Con- 
structors, foreign governments, and engineering and 
scientific societies. In fact, General R. M. Ruck, who 
introduced Lord Cowdray, referred to the meeting as a 
landmark in the annals of the Society and in the history 
of aviation, and the long cinematograph film prepared 
by permission of the Air Board, which was shown at the 


(c) carrying 4501b., 24d. per mile. Applying these costs 
to an aeroplane service between London and Paris, the 
total cost of running one machine each way daily, carrying 
2500 Ib., less petrol, oil, and pilot, for say 300 miles, is 
worked out at 4s. 8d. per mile. The cost of the aeroplanes 
is put at £2500, but some people doubt whether machines 
of the type shown on the screen could be bought at that 
price. On the other hand, the cost of maintaining landing 
places, which are suggested at every ten miles, viz., £250 
per annum, was regarded as low, and, on the whole, it was 
agreed that 5s. per mile would work out to be the ultimate 
cost of one machine each way. The profit and loss account 
showed that with 12 passengers each way at a charge of 
£5 per passenger, there would be a profit of £43,000 per 
annum with four machines in operation; with nine 
passengers there would be no profit, and with a less number 
a heavy loss would gradually pile up. Mails were reckoned 
to be charged at 4d. per oz., and with full load, viz., 
2000 Ib. or 32,000 oz., there would be a profit of £60,000 
per annum. To Marseilles theXcharge per passenger 
suggested is £10, and mails ld. per oz. ; to Constantinople, 
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close of the paper,-confirmed this impression. This 
film gave a good idea of the organisation of passenger 


and goods carrying air services, and particularly mails, | 
and proved that the ideas in the paper, and universally | 


supported in the discussion, are not impractical. 

The all-important part of the scheme outlined by 
Mr. Hoit Thomas is that of cost, and it is to his figures 
of costs that engineers will turn their attention. The 
inducement to go into the question really seriously is the 
fact that it is known the German States are not only now 
contem plating ‘arranging air services between themselves, 


Austria, Bulgaria, and Turkey, but that they have in | 


view air routes throughout the world, as one of the 
means of building up the German Empire once again. 


That is a scheme which it is generally admitted must be | 


frustrated, and it was a practical proposition of Mr. Holt’s, 
that as Great Britain and her Allies constitute the greater 
part of the globe, we, in concert with them, should 
immediately map out international aerial routes, avoiding 
Germany altogether, but_preventing German aeroplanes 








the tu ghgii 
TRACTOR BI-PLANE 


| passenger £25, and mails 24d. per oz. Running four 
machines each way between London and Paris, the costs 
are reckoned at 3s. per mile, and it is on this basis that 
| the rates for passengers and mails are worked out. The 
average speed, too, is reckoned at 80 miles an hour, 
quite a low figure compared to the much higher speeds 
attainable by aircraft. 

The above figures give some insight into the manner in 
which the commercial aspect has been gone into, and 
agree more or less with the actual results now, being 
obtained in actual aerial services in Italy. 

We nowcome to the ways and means of opening such 
services. First and foremost is the question of capital. 
Admittedly before the war, the level of profits attained 
by aeroplane constructors here was not high; it was 
not in some cases anything like adequate. Hence some 
sympathy will be felt with the suggestion that in the matter 
| of excess profit aeroplane‘manufacturing firms should be 
| treated as a special case, in order that they may have 

sufficient capital to avoid what may well be a dangerous 
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from traversing over British and Allied countries. 
claims made for commercial aeronautics are that it is 
faster than any other means of transport; it is safe, 
and it is not too costly to provide a commercial proposition. 


The question of safety was dilated upon, and leaving that | 
to be demonstrated, as, of course, it easily can, to the public | 
by the running of services day after day, we come to actual | 
figures of cost which will be the determining factor as to 


how soon commercial aerial services can be begun 
after the war. 
“* Flying,” published some years ago, the costs of running 


four types of machine were given as 2}d. per mile, 43d. per | 


mile, 5$d. per mile, and 33d. per mile respectively. Those 
figures, of course, refer to peace times so far as cost of 
petrol is concerned, and also to an old type of machine, 
with about half the speed attainable at present. With 
later types of machines, averaging 100 miles an hour, 
the running costs in the air of three types are as follows :— 


(a) Carrying a useful load of 1800 lb., including petrol and | 


fuel, 64d. per mile; (6) carrying 1000Ib., 5d. per mile ; 


The | 


In the book by Hamel and Turner on | 





P. TRACTOR BI-PLANE 


| interregnum between the cessation of war manufacture 
/and the commencement of peace manufacture. There 
are hopes here, because it is a view strongly supported by 
Lord Cowdray as Chairman of the Air Board. We do 
not wish to see the manufacturing side handicapped for 
want of funds at the very commencement. There is more 
danger of this in aircraft manufacturing than most other 
branches of engineering if the excess profit tax is imposed 
to the full owing to the peculiarly low financial position 
of the firms before the war. Another point affecting the 
| financial side of the maintenance of civil and aerial 
transport is that owing to the vast difference between 
carrying, say, twelve passengers each way and half that 
number or even less, there is every likelihood of a loss 
on any such service for, say, five years ; but the importance 
to the nation of maintaining such services will be, once 
they are established, as great as that of steamships, and 
therefore Government subsidies may be anticipated 

The prospects for the engineering side of aeroplane 
manufacture after the war are alluring, for, as General 





Brancker pointed out, the three types of machine now 
being used for war purposes have each a definite place 
in civilian flying, with slight modifications. The heavy 
machine now carrying guns and heavy armament, 
is regarded as the machine suitable for long distance 
flights, say to Constantinople; the machine used for 
ordinary reconnaissance work, photography, &c., may be 
regarded as the domestic machine, upon which the shorter 
distances will be travelled; whilst the light scouting 
aeroplanes will be maintained as a type for sporting 
purposes, as essential a branch of aviation, if progress 
is to be made as racing has been to motor car design and 
development. Thus it will b= %en how important it~ 
is that every means should be l to avoid what Lord 
Cowdray referred to as a hiatus vetween the declaration 
of peace and the commercial need for aircraft output. 
The meeting, however, demonstrated quite clearly that 
the chief difficulties that are likely to arise have been 
foreseen, and that being so, there will be no excuse either 
for the industry or the Government if steps are not taken 
to deal with them in time. 








THE BIRTHDAY HONOURS LIST. 


Tue Birthday Honours list is disappointing in many 
ways. It is true that quite a number of well-merited 
distinctions have been conferred on men who are connected 
directly or indirectly with engineering, but many, whose 
services are, in our opinion, eminently worthy of recogni- 
tion, have been passed over. However, we trust that 
in their cases recognition has only been postponed. 

The following names appear in the list :—To be Privy 
Councillors, Lord Claude Hamilton, Chairman of the 
Great Eastern Railway Company; Mr. James Henry 
Thomas, who lately proceeded to the United States on an 
important mission connected with labour matters. 
He worked his way up in the Great Western Railway 
from cleaner to engine-driver. He is the Secretary of the 
National Union of Railwaymen, and has represented 
Derby in the House of Commons in the Labour interest 
since 1910; Mr. Thomas Ashton, who is also a Labour 
leader. He was a coal miner, and has been General 
Secretary of the Miners’ Federation since 1889, besides 
holding other posts of a similar nature ; and Sir William 
Goulding, Bart., who is Chairman of the Great Southern 
and Western Railway of Ireland, and of the Irish Railway 
Clearing House. 

To be Baronets :—Mr. George 8S. Clark, managing 
director of Workman, Clark and Co., Limited, of Belfast ; 
Mr. William Cresswell Gray, chairman of William Gray 
and Co., Limited, and director of the North-Eastern 
Railway Company; Sir Thomas Elliott, Deputy-Master 
and Controller of the Mint, from which post he is retiring ; 
Sir Robert Hadfield, who is so well known to our readers 
that no description is necessary ; and Mr. Joseph Wesley 
Flavelle, Chairman of the Imperial Munitions Board, 
Canada. 

To receive the honour of Knighthood :—Mr. J. A. F. 
Aspinall, the General Manager of the Lancashire and 
Yorkshire Railway Company, who is also a member of 
the Railway Executive Committee; Mr. George Bury, 
vice-president of the Canadian Pacific Railway Company ; 
Mr. Francis H. Barker, who has been connected with the 
development of the Parsons steam turbine and the 
machine-tool industry; Dr. R. T. Glazebrook, C.B., 
the Director of the National Physical Laboratory ; Mr. 
Robert Murray Hyslop, managing director of Bayliss, 
Jones and Bayliss, Limited; Mr. Alexander Herbert 
Maguire, who was responsible for the passing of the 
‘“White Phosphorus Match Prohibition Act;” Mr. 
Ebenezer Parkes, an ironmaster; Mr. William Peck, 
an engineer, who has patented improvements in connection 
with internal combustion engines, propellers, &c.; Mr. 
Samuel Roberts, a director of Cammell, Laird and Co., 
Limited, and Mr. Edward Graham Wood, an ironfounder, 
with works in Lancashire, London, and Buenos Aires. 

Among appointments to the Order of the Bath, we note 
that Mr. W. J. Berry, of the Royal Corps of Naval Con- 
structors, Mr. H. C. Reid, Superintending Engineer, and 
Mr. H. H. Law, Chief Engineer Inspector to the Local 
Government Board, are made Companions; while 
Dr. H. F. Heath, C.B.,the Secretary of the Department 
of Scientific and Industrial Research, becomes K.C.B. 

In the Colonial-office list the following names appear :— 
Mr. R. C. Allen, Director of Surveys and Land Office 
in the Uganda Protectorate; Mr. G. A. Bell, Financial 
Controller in the Department of Railways and Canals 
in the Dominion of Canada; and Mr. F. E. Kantback, 
M. Inst. C.E., Director of Irrigation in the Union of South 
Africa, all of whom are created C.M.G. 

Among the Indian Honours are the following :— 
Colonel 8. L. Craster, R.E., up till recently agent of the 
North-Western Railway of India: Mr. H. L. Holman- 
Hunt, A.M. Inst. C.E., Executive Engineer in the Burma 
Public Works Department: and Chief Engineer T. H. 
Knight, of the Indian Marine, who is Inspector of Machinery 
in Bombay Dockyard, all become C.I.E., while Mr. 
M. Nethersole, C.S.I., who has retired from the Indian 
Public Works Department, in which he held the position 
of Inspector-General of Irrigation, receives the honour 
of Knighthood. 








Roya Instrrurion.—A general meeting of the members of 
the Royal Institution was held Monday afternoon, the 4th inst., 
the Duke of Northumberland, K.G., President, in the chair. 
Mrs. Harriman Dickinson, Alfred Dobree, and Mrs. Florence 
Stacpoole were elected members. The special thanks of the 
members were returned to Professor Frank Clowes, D.Sc., for 
his gift of a print by Gilray, showing Dr. Garnett, with the aid 
of his assistant, Humphry Davy, lecturing at the Royal Insti- 
tution. 


InpEX oF ForEIGN CaTaLocuEs.—The Commercial Intelli- 
— Branch of the Board of Trade has collected a series of 
oreign catalogues, issued by German and Austro-Hungarian 
firms in all parts of the world. These catalogues may be seen 
by United Kingdom manufacturers at the office of the Foreign 
Samples Section of the Branch at 32, Cheapside, London, E.C. 
In certain cases, where it is not convenient for manufacturers 
to inspect the catalogues in London, they will be lent for short 
specified periods, so that firms may have an opportunity of 
studying them at their own works. An index of these catalogues 
has been prepared, and copies of it may be obtained on applica- 
tion. 
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RAILWAY MATTERS. 





TueE Great Northern Company of America has recently 
completed thirty-five stretches of heavy timber snowshed 
construction on the east slope of the Cascade Mountains 
between Levensworth and the Cascade tunnel. In the 
aggregate these sheds cover about 8000 lineal feet of rail- 
way in a ‘distance of 30 miles. 


A sERI0US collision occurred on the night of the 29th 
ult., at Newton, on the Caledonian main line. A goods 
train proceeding south broke down, and this detained the 
9.45 p.m. from Glasgow to London. Whilst the latter 
was at a stand, it was run into by the 10.10 p.m. Glasgow 
to Manchester and Liverpool. 


Roumovrs having been circulated that a further increase 
of 50 per cent. is to be made in railway fares, a Press 
representative recently made inquiries at the offices of the 
Railway Executive Committee, and was informed that 
the matter had not come before the Committee in any way, 
and had not even been suggested. 


TuE Southern Pacific Railway Company reports that, 
during the year 1916, the 7000 automatic signals on its line 
had an average of one failure to every 89,000 operations. 
Altogether there were about 71,000,000 separate operations 
of signals during the year, and in practically all cases the 
failure of the signal to give proper indication was on the 
side of safety, by which is meant, of course, that trains 
were stopped unnecessarily by danger signals rather than 
the signal showing “‘clear’’ when it should have shown 
** danger.” 

THE proposal of the Newport Corporation to 
extend the tramway lines from Pill terminus to the 
Alexandra Dock Gates at a cost of £13,500 was inquired 
into last week-end by the Hon. A. E. Gathorne-Hardy, 
Colonel G. F. O. Banghey, R.E., C.8.I., and Mr. Alan D. 
Erskine, Light Railway Commissioners. After the hearing 
Colonel Banghey intimated that the Commissioners 
were prepared to sanction the scheme, and would insert 
a clause giving adequate protection to the Newport Gas 
Company for its mains. 

Tue Canadian Pacific Railway Company prepared plans, 
two years ago, for hospital cars for the benefit of the 
Canadian Military Hospitals Commission, but none were 
constructed. More recently, in an effort to provide the 
greatest possible comfort in the transportation of returned 
invalided soldiers, the Commission sanctioned the building 
of six such cars, fitted out on lines very similar to the 
original plans submitted, with, however, certain innova- 
tions found valuable by the French and British railways 
in transporting their wounded. . 


AccorDING to a United States Commerce Report the 
Peruvian permanent commission of the South American 
Railway Congress has just been organised, the members 
being officials of railways and engineering societies. 
The first South American Railway Congress was held 
in Buenos Aires in 1910, and it is expected that the 
second will be held in Rio de Janeiro in 1918. The 
newly elected Peruvian commission will make efforts to 
cause the third congress to meet in Lima in 1921, the 
centenary of Peru’s independence, when a celebration 
will also be held of the first trip of a locomotive in South 
America, which was in Lima in 1851. 


It is interesting to note, as indicative of the spirit of the 
nation, the attitude taken up recently by the Commercial 
Travellers’ Association, on the subject of the increase in 
fares. A resolution was proposed that a petition on the 
matter should be presented to Parliament. The secretary, 
replying to various speakers, said that he believed that 
restrictions on the civilian population, generally, in 
Germany were infinitely more severe, so far as railway 
travelling was concerned, than they were upon our own 
people. Great inconveniences in war time had to be 
borne. It might be hard for many of them not to be able 
to get home for the week-end, but it should be remembered 
that thous#nds of our men at the front were not able to 
get home. The resolution was defeated by a very large 
majority. 

ANSWERING a question as to cheap fares to health 
resorts in Ireland, Mr. Duke said that the Irish Railway 
Executive Committee had, at his request, considered the 
possibility of granting excursion facilities such as were 
mentioned in the question, and it had informed him that 
in its opinion it would be imprudent to institute or restore 
any reduced fares which would have the effect of increasing 
the train mileage of the Irish railways. The companies 
were experiencing an increasing difficulty in obtaining a 
sufficient quantity of coal for their requirements, and of 
the necessary material for the repair of their engines, and 
in view of the anticipated expansion of traffic in the coming 
autumn, owing to the increased tillage throughout the 
country, the Executive Committee felt that every effort 
should be made to-conserve both the coal supply and the 
locomotives.of the companies. 


CrRcUMSTANCES have prevented our noticing before this 
the speech made by the President of the Board of Trade 
on the 17th ult., on the vote for his Department. Speaking 
on the subject of railways, Sir Albert Stanley said that it 
had been necessary to establish some very severe restric- 
tions, not only in respect of the passenger traffic but of the 
goods traffic as well. These restrictions were necessary, 
first, because we had to send a very large amount of rolling 
stock abroad, and that we were continuing to send that 
rolling stock to France, while it was impossible for the 
railway companies to secure anything like a sufficient 
amount of material for the construction of new locomotives 
or the renewal of thosein service. Of the total employees 
in the railway service, not less than 150,000 had joined 
the Forces. There had, of course, been an enormous 
increase in traffic—in particular, traffic for munitions work 
—and a very large increase in connection with military 
movements. Proceeding, Sir Albert said: ‘‘I can speak 
with the highest possible praise of those who are responsible 
for the management and the working of the railways of 
this country. I need hardly say how sorry we are to find 
it necessary to place restrictions, both in the way of 
increased fares and in the limitations on travelling, from 
time to time. I am sure the public will understand why 


we find it necessary to do this, and I deeply appreciate the 
way in which the public has accepted these restrictions.” 








NOTES AND MEMORANDA. 





GREASE to the value of £80,000 is said to have been 
recovered from the sewage of Bradford during the last 
municipal year. 

TsE number of electrically-propelled vehicles in the 
United States is said to be 35,000. In Greater New York 
alone there are over 2500 such machines. 


Frostep glass, useful for screens, &c., is made by 
laying sheets horizontally and covering them with a 
strong solution of sulphate of zinc. The salt crystallises 
on drying. 

THE aggregate capacity of electric motors in China is 
said to be only 70,000 kilowatts. The number of electrical 
undertakings is 87, of which 62 are in China proper and 
25 in Manchuria. 


In the Physical Review, Mr. C. F. Brush describes a 
peculiar effect in recently-hardened steel, namely, an 
apparently spontaneous generation of heat which persisted 
for several weeks, the rate of generation gradually decreas- 
ing. The effect appears to be due to the relief from a 
condition of very great molecular strain, and is attended 
by a shrinkage in the material. 


EXPERIMENTS carried out recently in America by Mr. 
E. H. Lockwood, to ascertain the power losses by pneumatic 
tires, showed the importance of sufficient inflation. In 
these tests when the inflation pressure was reduced from 
80 lb. to 30 Ib. pressure per square inch the rolling resistance 
increased from 30 Ib. to 45 lb. Roughly speaking, the 
rolling resistance due to the tires on the car tested was 
about 60 per cent.—30 per cent. for each pair of wheels. 


THE guidance specification for reciprocating triple- 
expansion marine engines up to 3500 horse-power for cargo 
vessels, issued by the North-East Coast Institution of 
Engineers and Shipbuilders, contains the following 
formula for the indicated horse-power in average sea 
conditions :—I.H.P. = D?S N — 700, where D = diameter 
of low-pressure cylinder in inches, S the stroke in feet, and 
N the revolutions per minute. N = 32(8 + 4)+8. The 
ratios of cylinder areas for 180 lb. pressure are :—High- 
pressure, 1; medium-pressure about 2.74, and low-pres- 
sure about 7.5. 


THE preparation of tungsten filaments, which are ductile 
in spite of being squirted, was described by Dr. W. Béttyer 
at a meeting of the Bunsen Gesellschaft. The process is 
that of the firm of Julius Pintsch, and due to Messrs. O. 
Schaller and Orbig. According to the Chemical Trade 
Journal, the metallic powder is mixed with 2 per cent. of 
thoria, and kneaded into a paste with addition of some 
binding agent ; a thread is then squirted. The thread is 
first preheated, and then rapidly heated up to 2400 deg. or 
2600 deg. Cent., the object being to make the crystallisation 
of the metal more rapid than the passage of the wire 
through the hot zone. 

Durtine the last few years several multiple-arch dams 
have been built in America, and have proved quite 
satisfactory. In general it may be said that such dams 
of smali and medium height—less than 100ft.—will cost 
less to construct than a rock-filldam. For a multiple-arch 
dam higher than, say, 130ft., the quantity of building 
material required, and therefore the cost of such a struc- 
ture, increases quite rapidly, owing mainly to the fact that 
the buttresses become very large, and require more 
bracing. Eventually, therefore, a limit of height is 
reached, where it will be more economical to build a single 
arch across the canyon, unless the latter is very wide. 


From the annual report of the Astronomer Royal to the 
Board of Visitors we learn that the total number of 
observations made at Greenwich during the year ending 
May 10th, 1917, were as follows :—Transits, 5869; colli- 
mation, 306; level, 662; circle observations, 5602; 
Nadir Point, 634, and reflection observations, 207. The 
sun was observed on 128 days, and the moon on 93 days. 
During the year photographs of the sun were obtained on 
208 days. The mean temperature of the year ended 
April 30th was 47.7, or 1.9 deg. below the average of the 
75 years 1841-1915. The highest shade temperature 
was 83.9 deg. on July 3lst, and the lowest 17.9 deg. on 
February 7th. The mean duration of bright sunshine 
was 1225 hours, out of a possible 4457 hours, or 27.5 per 
eent. The rainfall was 24.73in., or 0.49in. above the 
average for the period 1841-1915. 


TEN power plants for agricultural purposes were erected 
in the Bombay Presidency during the year 1915-16. 
Instruction in engine driving is being given at the workshop 
of the College Farm of the Department of Agriculture, 
and everything possible is being done to overcome the 
initial difficulties which must occur when inexperienced 
people take to the use of machinery. Each of the steam 
ploughs owned by the department worked at a small profit 
after paying all charges, including depreciation and 
interest. In Gujarat during the year, 1203 acres of rough, 
virgin land were broken up to a depth of lft., and the 
large clods harrowed down at a cost of 16 rupees per acre. 
In the Dharwar district 554 acres of grass-bound land were 
broken up to a depth of 16in., at a cost of 25 rupees per 
acre, and by way of extending the short working season 
a further area of 146 acres was subjected to shallow 
ploughing. There is a good demand for these operations 
at the charges made, and the organisation is improving. 


An adiabatic calorimeter has been described by Mr. F. 
Daniels in the Journal of the American Chemical Society. 
It is made of sheet metal, enclosed in a sheet-metal 
jacket and provided with a metal cover, ground to fit 
the calorimeter like a stoppered bottle. It is immersed 
in a large metal bath, lagged to check loss of heat on 
radiation and conduction, and filled with water. The 
water in the outer bath is heated by an alternating current 
passing through the water between the metal walls of 
the case and the metal walls of the calorimeter-jacket. 
Differences of temperature between the water in the 
calorimeter and in the bath are recorded by a thermo- 
couple consisting of eight copper-constantan junctions 
packed in paraffin and enclosed in a tapering sheath of 
very thin glass. Using this device, the difference of 
temperature between the calorimeter and its environment 
can be kept within 0.01 deg. when the temperature is 
rising at the rate of 0.2 deg. per minute, or 0.02 to 0.03 deg. | 
when it is rising at the rate of 1 deg. per minute. | 





MISCELLANEA. 





A NEw steel helmet has been adopted by the U.S. Navy 
Department: which is said to embody the effectiveness 
of both the British and French helmets. According to the 
Iron Age, it is both lighter and possesses greater powers 
of resistance than those above-mentioned. 


SpecriFications for concrete and steel and concrete high- 
way bridges for Ontario, Canada, have recently been 
furnished by the Imperial Trade Correspondent at Toronto, 
Mr. F. W. Field. The publications may be consulted at the 
Ontario Department of Public Highways, at the Depart- 
ment of Commercial Intelligence, 73, Basinghall-street, 
London, E.C. 2. 


Ontario has for some years been known to mining 
men throughout the world as the world’s chief producer 
of nickel. During the past decade the province has been 
also one of the world’s chief producers of silver. Thanks 
to the recent discoveries, Ontario is now becoming note- 
worthy as a producer of gold. Ontario’s chief gold mines 
are in the Porcupine district, where important discoveries 
were made in 1909. The richest gold mine is the Croesus, 
in Munro township, the ore from which is exceedingly 
rich. The Cobalt district is Ontario’s chief silver producer. 


ALTHOUGH deposits of magnesite have been prospected 
and opened up spasmodically in the Transvaal for some 
years past, on and off, the demand for the mineral has 
not been sufficiently large at any time to warrant exploita- 
tion upon a large scale. According to the South African 
Mining Journai, it has been used to a small extent, among 
other purposes, for the making of carbonic gas and Epsom 
salts. Latterly other uses appear to have created a 
somewhat larger demand, and activity in magnesite 
properties seems to have been encouraged in consequence 
of this. 


THE Supplement to the Board of Trade Journal of 
May 31st contains complete lists of articles which, 
according to the latest information received by the Board 
of Trade, are prohibited to be exported from Denmark, 
Franee—including Algeria—Italy, Japan, and the Nether- 
lands. The Supplement also contains the list of articles— 
complete to date—which are prohibited to be exported 
from the United Kingdom. Copies may be obtained at 
a cost of 3d.—34d. post free—either from any bookseller, 
or from H.M. Stationery Office, Imperial House, Kings- 
way, London, W.C. 2. 


A PLAN is suggested by the Ironmonger for making 
slippery iron floor plates reasonably safe under ordinary 
shop conditions. Powdered sal ammoniac is used as the 
corroding agent, and a small quantity is mixed thoroughly 
with a large quantity of fine sand. This mixture is 
sprinkled over the floor so that all parts are covered, 
and the surface is damped with a watering can and left 
to lie over a week-end, or even overnight. The sand 
is then swept up, and the rust coating formed by the 
treatment is found to last for several weeks, after which 
the process is repeated. 


To stop leakage through concrete, such as tunnel walls, 
clean the walls thoroughly and paint with a solution 
consisting of 8? lb. of zine sulphate dissolved in a gallon 
of water. The zinc sulphate will act on the lime in the 
cement, forming insoluble calcium sulphate and zinc 
hydroxide, which fills up the pores in the concrete, says 
Power. -Anether method is to use one part water glass 
(sodium silicate) to five parts of water, and apply a coat 
witha brush. Let it dry about six hours and apply another 
coat. Repeat until four coats have been applied, not 
allowing over twenty hours between coats. 


A scHEME is on foot to take tin ore from Bolivia vid 
the Panama Canal to Jamaica Bay, where the largest 
European firm of tin smelters has just purchased a tract 
of some nine acres of land on the northern shore of this 
bay, the great basin which some day is to play such a 
heavy réle in*New York’s commercial development. 
says the Scientific American. Plans for a tin smelter on 
this site, which will be the largest and most modern of 
its kind in the world, are in preparation, and within a 
year it will be in actual operation. When completed 
and in full swing, it will have an annual output of 20,000 
tons of tin. 

A RECENT issue of Coal Age describes the Symms 
method of timbering in mines, which consists of lin. planks 
bent in the form of an arch, with the crown touching the 
roof and the skewback resting against the sides some 
inches below the roof line. The spandrils are filled with 
any waste material at hand, in order to distribute the 
pressure over the entire arch. A test installation has 
been in place for one year in an American coal mine, 
and the company, being satisfied with the result, is 
preparing to adopt the system on a more extensive scale. 
Its advantages are that it affords increased available 
space in thin, flat coal seams, and it is often possible 
to timber without the necessity of removing the roof or 
waiting for it to fall. The quantity of timber is reduced 
considerably, especially where props, and probably also 
struts, have to be used to support the crown bars. The 
possibility of accidents due to props being knocked out 
is entirely eliminated. 


Tue Government of Madras some time back deputed 
Sir A. Cardew and the Presidency Port Officer to inquire 
into the possibilities of the Tuticorin Deep Water Harbour 
Scheme, and their inquiry, says Indian Engineering, 
resulted in steps being taken to divert the watercourse 
known as the “ Upper Odai,” which is one of the causes 
of the silting of the inner harbour, and to ascertain, by 
means of a series of borings how far the scheme was 
practicable. The report of the Select Committee of the 
Port Conservancy Board as well as the reports of the 
Presidency Port Officer and Public Works Department, 
are now before Government, and it is anticipated by the 
Tuticorin Chamber that some definite conclusion will be 
arrived at before long. The borings are said to have 
proved eminently satisfactory, and that the cutting of 
an outlet between the islands appears to be the proposal 
offering most advantages from every point of view. It is 
said to be the object of the Tuticorin Chamber of Commerce 
to have the whole scheme ready in every detail, so that 
it may be carried out without any delay as soon as the 
war comes to an end. 
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Aviation After the War. 


WHEN peace comes, and it is the duty of the 
engineer to utilise the teachings of the war and to 
apply the developments which have been made on 
the technical side to the ordinary commercial field, 
some branches of engineering will begin an entirely 
new chapter of their history. The future of more than 
one great industry is, indeed, rich in promise. It is 
true, of course, that a great deal of the inventive 
genius called into active life by the war has been 
directed to the improvement of old and the creation 
of new agents of destruction, most of which can have 
no place, except in war. Yet, even in this arena the 
general intellectual activity which has been aroused 
will remain to some extent a permanent asset, while 
the universal quickening of the industrial pulse 
caused by the need for a huge manufacturing output 
will, assuming that capital and labour compose their 
differences, and become allies instead of enemies, be 
a new factor in our manufacturing system. These 
are general results in which all the belligerents 
will share, and the relative measure of which can 
be gauged by the pre-war commercial and technical 
efficiency of the various nations. If, however, in the 
attempt to estimate the relations of war engineering 
to the peace era, analysis be extended from general 
to particular considerations, attention is at once 
arrested by the extraordinary developments which 
have been made in aviation. It is a safe assertion 
that the pressure to maintain that elusive advantage, 
to which the general term “ command of the air” 
has been applied, has led to a long process of trial 
and error, in which the merits of particular types of 
machines, design of engines, and accessories have been 
remorselessly tested in the stern school of war. The 
question of expense has not, as it would under 
ordinary circumstances, entered into the question at 
all, and it is obvious that the progress which has been 
made in the realm of aviation, during the war period, 
represents a development equal to that of many years 
of peace. The improvements which have taken place 
in this field differ from those in other directions 
carried out during the progress of hostilities, in that 
much of the experience gained will be of permanent 
value to industry, and not merely applicable to the 
field of strife 

It would be easy to build on the achievements of 
aircraft designers and airmen, a strong case for com- 
mercial services after the war, and the soundness 
of many of the contentions put forward will be 
generally admitted. It is necessary, however, before 
adopting the mantle of the prophet, that full con- 
sideration should be given to the great difference 
between war flights and commercial air transport, 
which some enthusiasts, in their desire to realise the 
long-cherished dream of aviation pioneers and 
establish regular services between all the great centres 
of population, are apt to minimise. Two contribu- 
tions to the proceedings of the Royal Aeronautical 
Society, one dealing with aero engines, and the 
other with commercial aeronautics, indicate the 
form which new plans are now assuming, and we 
note that Lord Montagu is to lecture en the World’s 
Air Routes later in the month. A somewhat remark- 
able feature is, that none of the experts, who have so 
far addressed technical institutions on this subject, 
have any belief in the commercial future of the 
airship of the Zeppelin or allied types, the opinion 
being held that, other considerations apart, it is ruled 
out on financial grounds. On the technical side of 
the work to be done in the development of the 
aeroplane for ordinary transport purposes, some of the 
points, raised in the. paper by Mr. Louis Coatalen 
merit attention. Now that the design of aircraft 
engines is departing from that of the conventional 
motor car type, special developments may be 
expected. These are even now in the making, and 
may have a great influence on commercial aerial 





transport where questions concerned with working 
costs, to which little or no consideration has been 
given in war flying, are all important. The weight 
problem, the need for absolute reliability in commercial 
flight, the fact that the aircraft engine does nearly all 
its work at full power, the necessity for maintaining 
high mean effective pressure ; these are some of the 
points which differentiate the aircraft motor from the 
engines used in road transport, and which suggest 
that the designs of the two types must tend to become 
more and more divergent. The arrangement of the 
cylinders, whether of the V, radial or straight line 
engines, is still a subject of controversy, as is also the 
particular services for which the various forms of 
engine are best suited. Questions concerning vatve 
design, the materials employed, connecting-rod 
arrangements, cooling and carburation, all these 
matters are in a state of flux. The altitude of flight, 
which has lately become a somewhat prominent 
question, is another field of inquiry which may have 
a profound influence on design. Yet, in spite of these 
and the many other points which require elucidation, 
the advocates of commercial services are already 
preparing their time-tables and compiling lists of 
fares and rates. It looks a little like a leap in the 
dark. Mr. Holt Thomas, who has framed esti- 
mates of the cost of running aerial services 
between London and Paris and other European 
capitals, given on another page in this issue, and who 
looks forward to trans-continental services in the 
comparatively near future, is a_ self-confessed 
enthusiast ; but even he is careful to state that to 
carry out commercial schemes, new types of machines 
will have to be devised and some difficult problems 
faced, while very large expenditure will be required. 
His main arguments in favour of air transport, for 
at least special services, are, that itis faster than any 
other system, that it is a safe mode of transport, and 
that itis not so costly as to be unsound from the com- 
mercial standpoint. The suggestion that New York can 
be reached in two days, Paris in three hours, Constanti- 
nople or Moscow in twenty hours, and that services be- 
tween London and Tokio are quite feasible, is certainly 
attractive. The mere possibility of reaching “Japan 
in four and a-half days, Ceylon in less than three days, 
Capetown in three and a-half days, Vancouver in 
three days, and Sydney in five days, is a fascinating 
forecast of the promised revolution in travel by the 
use of the aeroplane in place of the steamship and the 
railway. 

These things are destined to happen, but a 
word of caution may not be out of place in reference 
to the time in which this development may be 
accomplished. There is a disposition, in some 
quarters, to assume, not only that the establishment 
of these trans-continental services is a practical idea, 
but that they can be put in operation in the com- 
paratively near future. We have every sympathy 
with the aspirations of those who are working at this 
subject, but the question may be asked whether even 
the present improved type of aeroplane has been 
developed to the degree of efficiency required for 
daily services of the kind contemplated, or whether, 
indeed, the public is yet sufficiently educated to 
take such advantage of the proposed services as 
would lead to commercial success. It is assumed, of 
course, that the new form of transport would be 
encouraged by Government subsidies for mail 
services, and there is, perhaps, no valid reason why 
Government aid should not be rendered to a new 
industry in this form. The evil that it is necessary 
to guard against is, as in the early days of the 
motor car, and indeed, as in the beginnings of the 
railway era, the floatation of a large number of 
public companies in the premature stage, with 
consequent huge losses to investors and discredit to 
commercial aviation at its birth. We have no reason 
to doubt that the responsible leaders of the aircraft 
industry are alive to this risk, and will take what 
measures they deem advisable to stop it. 


Peaceful Penetration. 


Few of us, even before the war, were ignorant of 
the egoism of the German in general and the Prussian 
in particular. We read and laughed heartily over 
the “ Elizabeth ” books, with their sketches of the 
German character totally devoid of humour and 
unable to see any point of view but its own ; but while 
we were grateful to the German for providing a theme 
which added to the gaiety of nations, few of us 
realised that this same egoism was rapidly developing 
into a mania which was soon to turn from humour 
to direst tragedy. We saw the manifestations of 

this character in the military, literary, scientific, and 
commercial worlds, and it is the latter which we now 
consider, because we are not to suppose that what is 
bred in the bone will wholly, and at once, be changed 
by the war. There is no sign yet of any real German 
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repentance; indeed, the mania seems more rabid than 
ever, and with the whole nation becoming more and 
more deeply affected it must take several generations 
of modified environment, and mixture with other 
races, before the malady is entirely extirpated. 

The German was surprised, and this, of course, was 
due to his inability to think clearly, that we should 
resent his attempt to capture some of the world’s 
markets, and that we should oppose his schemes of 
colonial expansion. He attributed our resentment 
to jealousy of his superior attainments. As a matter 
of fact, German push and energy were widely admired, 
and there were many who wished Germany well, and 
realised that there was room for us both in the 
world’s markets—as long as Germany played the 
game. That was the crux of the question; the 
German could not and did not play the game. His 
policy of “ peaceful penetration ” was directed further 
than the idea of maintaining commercial relations, it 
was directed towards the ideals of a political dream, 
which was to put the world at the feet of the Kaiser. 
The advent of the foreign merchant is always 
welcomed by the young nations. He brings capital 
which reproduces itself, leaving, at any rate, a fair 
proportion in the country. The life of the community 
is quickened, the communications of the country are 
improved, adding to the social as well as the com- 
mercial development. The merchant who brings 
capital into the country confers a benefit on that 
country as well as upon himself. One has only to 
read the statistics, or look at railway maps, of 
South America ‘to realise what foreign capital has 
done for those States. The merchant has, however, 
no right to go further than the laws of the country 
permit. He knows what guarantees he can get for 
the security of his business, and if he does not think 
them satisfactory, he will assuredly take his capital 
to a more favourable market. He is in the position 
of a guest in another man’s house, and ordinary 
decency and good breeding forbid that he should 
meddle with the politics of the country. The rare 
cases in which a political faction may threaten the 
guarantees on his capital can generally be met by 
patience and forbearance and the use of diplomacy. 
The German does not understand this point of view, 
partly because his egoism will not let him and partly 
because he would not want to if he could. The way 
in which Germans have abused the hospitality of the 
countries in which they have been residents is known 
to us all, but we can recommend a little book by 
Mr. A. D. Maclaren on * Peaceful Penetration,” pub- 
lished some months ago by Constable and Co.. which 
exposes the German system and gives numerous 
examples from all parts of the world. We shall still 
have to combat these ideas, though perhaps in a less 
degree in the commercial struggle after the war. 
How are we to do it? Certainly not by imitating 
German methods. Businesses are built up by creating 
a mutual advantage, and are maintained by mutual 
integrity. This mutual characteristic disappears 
when the foreign merchant tries to get hold of political 
power, for which he intends to give nothing in 
exchange. The foreigner soon finds this out, and in 
time will resent it. When he does so, comes the 
moment when the German discovers that nobody 
loves him. There is one South American republic 
at the present time where the German banks have a 
big hold on one of the political parties, with the 
curious result that pro-German acts on the part of 
the Government are frequently being noticed, though 
it is known that quite nine-tenths of the population 
are strongly pro-Ally. While, however, we may not 
think of imitating the German’s devious methods, his 
commercial system, especially as regards his banking 
facilities, deserves to be studied. We read in a recent 
issue of the Quarterly a defence by a London banker 
against the charge that our banks do not assist our 
trade. His argument was that the charge could not 
be substantiated, because the banks existed to give 
credit, and always did so in any bond fide case, but 
that they did not risk their shareholders’ and 
depositors’ money in business of a speculative nature. 
That is no doubt a correct statement as far as it goes, 
and the difference between the German banks and 
ours seems to lie, partly, in the more perfect intelli- 
gence organisation, which enables the Germans to 
decide what is bond fide business and what is risky or 
speculative. We have heard of cases of men opening 
accounts at German banks in South America, finding 
that they were already known at those banks, even 
to the extent of their social relations and the hours 
they kept. The latter, if one comes to think of it, 
is a useful item for a banker to know in countries 
where the gambling spirit is in the blood. 

We will not indulge in the familiar pastime of 
criticising adversely our consular service. This war 
has opened our eyes to many things, and probably to 
nothing so much as to the advantage of accurate 
intelligence. Our consular service certainly was 





not organised to obtain detailed information, except 
by official channels. On the other hand, every 
German was a spy and, while we shall maintain our 
traditions of not doing anything underhand, we may 
well imitate the energy and resource with which the 
German set out to obtain information likely to be of 
service commercially, by instituting properly 
organised intelligence divisions attached to our 
consular service. 








RANDOM REFLECTIONS. 


Oe 


It used to be said amongst loco- 
motive engineers that when super- 
heating came in compounding went 
out. Compounding introduced com- 
plications, and the British locomotive superintendent 
hates complications. That steam economy could 
be secured by double expansion could not be denied, 
but upkeep costs ran away with the saving, and after 
a prolonged trial on several lines, the compound 
engine was dubbed unsuitable to British conditions. 
The situation was saved by the _ superheater. 
Economies of coal had to be effected, and it was found 
that by using high temperature steam from fifteen 
to twenty per cent. could be saved. Engineers 
set to work to convert all their compound engines 
into simples, and to put superheaters of one kind and 
another into their boiler. In France confidence in 
the compound principle has never entirely failed, 
and there has been a constant endeavour to overcome 
the difficulties for the sake of the benefits. The French 
locomotive superintendent is not nearly so opposed 
to complications as his British confrére; indeed, 
there are times when he seems absolutely to revel 
in it. He finds a real pleasure in the action of some 
ingenious piece of mechanism, and is indifferent 
to the anxiety it may give him or the trouble it may 
cause. This bent of mind has its value. Where 
an Englishman might condemn something out of hand 
as a “ gim-crack,” the Frenchman goes on working 
away at it, and ultimately may evolve something 
free from the original defects and useful in itself. 
It is some such course as this that the compound 
locomotive appears to be taking on the other side 
of the Channel. The results which we are able, 
through the courtesy of M. Maréchal, to print on 
another page to-day, cannot be lightly ignored, and 
we cannot honestly say that the conditions in France 
are so different from those in England that an engine 
which might be suitable there would be unsuitable 
here. Nor can we urge further that compounds 
are all right for heavy slow trains, but all wrong 
for express trains. The services on which these 
comparative tests have been made are just such 
services as might be readily duplicated on British 
railways; the total run is about 100 miles, the net 
train loads vary between 278 tons and nearly 650 tons, 
and the speeds between about 60 and 50 miles per 
hour. The engines weigh much the same as many 
of our express locomotives, 90 tons or so. Nor can 
it be said that the results are isolated examples, for 
there are no less than forty-four engines of the 
type in use, and so satisfied is M. Maréchal with their 
work that other locomotives are being converted to 
the design. All the engines dealt with, both simple 
and compound, are fitted with superheaters. We do 
not think British locomotive superintendents can 
afford to pass these figures with no more than a glance. 
A saving of thirty-five per cent. in coal consumption 
is too serious a@ matter in these days to be treated 
with less than the gravest consideration. 


* * * * * 


Compeund 


“* Tue first requisite for a successful 
Sellin sales transaction,” says Mr. George 
sel P. Baldwin, of the General Electric 

- Company, ‘is a_ scientifically 

designed and well-made product. The next element, 
the salesman’s intimate knowledge of this product 
and its applications ; and the third and most impor- 
tant feature, as far as the commercial engineer is 
concerned, is his ability to establish and maintain 
favourable relations with the people with whom he is 
brought into contact.”” Mr. Baldwin is right. That 
inscrutable something, which we call personality, is 
the most valuable asset a man may possess. Who is 
there amongst us that does not know many a man of 
undeniable talents who has failed to succeed because 
he would not study his fellow men ; who is there that 
does not know many who, with only professional 
knowledge and skill of a mediocre kind, have won to 
wealth and position by skilfulness in handling 
mankind ? We are prone, perhaps a little too 
readily, to call them humbugs and dub them mounte- 
banks or charlatans. The good salesman has always 
the better qualities of the cheap-jack ; he knows his 
customers, he can touch their weak spots, he can 
hold their attention and keep them in a good humour. 
We remember once expressing surprise that a man of 
no particular merit as an engineer had been appointed 
to represent a large firm in India, in place of another 
who had, undoubtedly, greater knowledge and 
experience. The reason was convincing when it was 
put before us. This man had to work up country, 
he would have to visit engineers in outlying districts. 
He would be asked to dine at their tables and to stay 
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at their houses. It came about, therefore, that good 
social qualities, with a fair technical knowledge, were 
more valuable than high technical knowledge with no 
social qualities. The. ideal, of course, would be 
reached when the two were combined, and it is 
towards that goal that efforts are now being directed. 
The salesman of the past depended only upon his 
knowledge of men, the salesman of the future must 
have a technical training as well. A new field thus 
presents itself to students of engineering schools, 
a field which should attract that type of man, and he 
is not rare, who, with all the desire in the world to 
follow engineering, is yet unable to master its scientific 
side. Such men in the past have gone into haber- 
dashery ; a better future is opening before them ; 
they may make themselves worthy at least to carry 
the torch that others have lit. 


* * & *& * 


MEN envious of the success of 
d others are rarely able to see that 
S = their relative failure is due to the 
‘ lack of one or more of the qualities 
that make for greatness. Moved by the belief that 
if they had but had the same chances as he whose lot 
they envy, they clamour for equal opportunity for all. 
Even the successful men themselves are, often 
enough, unaware of the steps by which they mounted 
and are to be found amongst those who are most 
ardent in the establishment of machinery for razing 
inequalities. It is remarkable in the face of a long 
experience, in all walks of life, experience which 
proves, over and over again, that those particular 
qualities which lead to success are not given by 
opportunity, nor overpowered by the absence of it, 
that the belief should be ingrained in a large part of 
mankind, that it has failed only because it had not 
the same chances as its neighbours. Now we hear 
one complain that he had not the education, another 
that he had not the capital, a third that he had no 
father to start him in business, a fourth that 
favouritism robbed him of the post that was his by 
right, a fifth of the burden of his relations. 
Exceptional, indeed, are those who admit that they 
were unable to benefit by the education, that capital 
has been acquired by men who started with less than 
they had, that favouritism is well-nigh powerless 
against real merit, and that thousands succeed 
without the help of their fathers and in defiance of 
family obstructions. We have to look for other 
causes of success or failure, and we think they may 
be generally found in qualities inherent in the person, 
which spring neither from education nor opportunity, 
but are, in part, hereditary and in part fortuitous. 
Macaulay was dowered by nature with a vast memory, 
others have been equally gifted and yet failed where 
he succeeded ; Faraday had a hopeless one, but it could 
not mar his natural ability for research. Not every 
man that sees an apple fall from a tree will evolve a 
theory of gravitation, not everyone who sees a kettle 
boil invents a new steam engine. Opportunities such 
as these are the common property of us all, but only 
few of us can use them. To every one of us, oppor- 
tunities in that walk of life which we happen to follow 
are presented daily. The workman who exclaims 
that he is kept down by lack of education is often 
one who has not risen even to the limit his small 
education prescribes ; the employer who deplores his 
want of capital has not used well the capital he has ; 
the inventor who is sure he could have made. his 
fortune had a problem been put to him is blind to 
those that are crying out all day long for solution. 
This is certain, that there is always something better 
than a man does that he might do. It is not, 
generally, the lack of opportunity, but the lack of 
qualities that hinders his success. 


* * * * * 


Chance 


WE should be surprised, indeed, to 
hear that any engineer, who listened 
Py. a a few weeks ago to the paper on 
aero-engines, which Mr. Coatalen 

read before the Aeronautical Society, did not say 
to himself, long before the author had completed 
his review of the problem, that the internal combustion 
turbine was the right solution. Mr. Coatalen pointed 
out that the aero-engine is a compromise ; that, of 
course, is true of most engines, and, indeed, of most 
machinery, but we may venture the proposition, 
without risking our reputation on its soundness, that 
the fitness of anything varies inversely as its 
‘“‘compromissity.” There are, now, many types of 
aero-engines, yet not one of them is suitable for all 
purposes, for each has its own inherent advantages 
and defects, the relative values of which have to be 
nicely balanced against the conditions to be fulfilled. 
Thus the straight line type suffers from its length, 
but gains by reduction of head resistance, whilst the 
radial type wins on weight and reduction of length, 
but offers a big surface to the opposing air. Of the 
relative durability and reliability of the various types, 
we would gladly have heard more, for it is well known 
that the life of aero-motors between overhauls is 
uncomfortably small, and any indication that it is 
being lengthened by study of the comparative 
anatomy of designs would be welcomed. But we 
wander from a goal. It was with some surprise, we 
heard Mr. Coatalen say, that “‘ it is impossible to lay 
down any arbitrary rules as to any type of aircraft 
engine being suitable for the needs of all aircraft 
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service. Those needs are almost as various as are the 
demands for special varieties of steel and of alloys. 
Moreover, they are likely to multiply with the lapse 
of time.”” We must confess that we had imagined the 
conditions of air service to be so constant, so much 
more constant than those of road, rail or water, that 
one type of motor might readily prove itself to be 
best, and this seems to us still such a logical conclusion 
that we are inclined to the belief that it is only 
because the best type has not yet been found that we 
are floundering in variety. But it is not, we suggest, 
difficult to define the best form, and if, having defined 
it, we could reach it, it would be found as suitable 
for any one service as for any other, being simply 
modified as to size and horse-power. The design 
should be one that offered the minimum head 
resistance, that could be made, if necessary, to 
approximately stream-line form, that would provide 
high rotative speeds with few or no reciprocating 
parts, would be relatively indifferent to temperature, 
and would have the smallest possible number of 
wearing parts. Merely to state the problem thus is 
to show the answer. Nothing but the turbine can 
approach these requirements, and we have little 
doubt that some day or other, either distant or near, 
the aeroplane engineer will design for himself, or find 
ready to his hand, an internal combustion motor of 
the kind, and that it will displace all other forms. 


*x* * &©& *& * 


Writine last week in a leading 
article on the Folkestone air raid, 
we put forward the proposition 
that the best means of preventing 
ite repetition—a better means than reprisals or even 
than local air defences—was ceaselessly to destroy 
enemy machines. We may be quite wrong in assum- 
ing that that view is shared by our military authorities, 
and it may be the fact that the succession of raids 
on the headquarters of enemy air squadrons in 
Flanders were organised long before Folkestone 
was attacked; but it is at least a remarkable 
coincidence that more determination to destroy 
enemy machines and more aggressive tactics have been 
displayed since that deplorable event. It is difficult 
to say with absolute certainty how many times 
we have raided during the last few days the 
aerodromes at Ostend, Zeebrugge, Bruges, and 
St. Denis Westrum, which is near Ghent; but 
there have been at least four such attacks, and 
possibly five, and there was one on Whit Monday 
on the last named place which may have had a 
different. objective than the destruction of machines 
and sheds. In the attacks on Bruges and Zeebrugge, 
too, shipping seems to have received attention 
as well as aeroplanes. Whether the object of these 
raids be primarily to prevent the repetition of 
aeroplane bombardments of our coast, or whether 
they are but part and parcel of general military 
operations, we need not stop to enquire. In the 
result they must have the former effect, for it isobvious 
that the more thoroughly the flying grounds of the 
enemy are destroyed the more difficult does it become 
for him to organise attacks on our shores. Thus 
we secure, by this method, the double advantage 
of seeling the eyes of the enemies’ hawks and blunting 
their talons, so that neither can they see what we 
are doing nor strike us. Far better, in the long run, 
does this course seem to us than reprisals which would 
stain our good name and might fail of their object. 
Moreover, by such means we increase our ever 
augmenting ascendancy in the air, and the fact that 
the Thames Estuary was visited—with, we are 
glad to observe, the loss of eight and _ possibly 
ten of its numbers—by a squadron of aeroplanes 
similar in size to that which struck at Folke- 
stone should only harden our determination 
to continue unceasingly these destructive tactics 
against all Germany’s flying centres. The more 
thoroughly such manceuvres are conducted the more 
easy must they become, and it is conceivable that 
in the end our control of the air will be complete. 
It is of the greatest interest to observe that attacks 
recently carried out by ourselves and by France have 
been effected with no loss in machines, a fact which 
seems to-indicate in some measure at least that the 
defensive squadrons are becoming paralysed. 


Air Raids. 


* * * 


WHEN we adopted the now familiar 


* * 


_ title for these notes, we meant 
Machine. that “ reflections ” should be under- 


stood in its two meanings; we 
proposed as often to act the part of a mirror as that 
of a commentator. On this occasion we devote 
ourselves to the function first named, and quote a 
series of sentences from a well-known book, leaving 
each reader to draw his own mental reflections from 
them. Writing admiringly of the strange artistic 
talents of Jacob Epstein, Mr. John Cournos says, in 
the Fortnightly, with regard to the statue called the 
** Rock Drill’’: ‘I do not think the artist has meant 
to glorify it as conqueror; but as I, personally, do 
not want to see science conquer the earth, I must 
confess that the skeleton-like shape appeared to me 
like a terrible and diabolic thing, and that its gaunt 
gesture summed up all that Samuel Butler had said in 
‘* Erewhon ” about machines.”’ In‘‘ Erewhon,”’ three 
chapters are devoted to the Book of the Machines ; 
they follow the satire on education, which is entitled 


' Colleges of Unreason. The sequence is not without 
significance. We quote bits from them, culled here 
and there. ‘‘There is no security against the 
ultimate development of mechanical consciousness, 
in the fact of machines possessing little consciousness 
now. A mollusc has not much consciousness. 
Reflect upon the extraordinary advance which 
machines have made during the last few hundred 
years. . . . The more highly organised machines are 
creatures, not so much of yesterday as of the last 
five minutes. . . . But who can say that the vapour 
engine has not a kind of consciousness. . . . Do not 
let me be misunderstood as living in fear of any 
actually existing machines; there is, probably, no 
known machine which is more than a prototype of 
future mechanical life. The present machines are 
to the future as the early Saurianstoman. . . . What 
I fear is the extraordinary rapidity with which they 
are becoming something very different to what they 
are at present. . . . Should not that movement be 
jealously watched, and checked whilst we can still 
check it ? . . . Who shall say that a man does see or 
hear? He is such a hive and swarm of parasites 
that it is doubtful whether his body is not more 
theirs than his, and whether he is anything but another 
kind of ant-heap after all. May not man himself 
become a sort of parasite upon the machines? An 
affectionate machine-tickling aphid ?... Man’s very 
soul is due to the machines; it is a machine-made 
thing ; he thinks as he thinks, and feels as he feels. 
through the work that machines have wrought upon 
him, and their existence is quite as much a sine qudé non 
for his, as his for theirs. . . . True, from a low 
materialistic point of view, it would seem that those 
thrive best who use machinery wherever its use is 
possible with profit; but this is the art of the 
machines—they serve that they may rule. . . . How 
many men at this hour are living in a state of bondage 
to the machines? How many spend their whole 
lives, from the cradle to the grave, in tending them 
by night and day? The air we breathe is hardly 
more necessary for our animal life than the use of any 
machine, on the strength of which we have increased 
our numbers, is to our civilisation. . . . We must 
choose between the alternative of undergoing much 
present suffering, or seeing ourselves gradually 
superseded by our own creatures. . . . Herein lies our 
danger. For many seem inclined to acquiesce in so 
dishonourable a future.’ The result of these 
revolutionary cogitations was the destruction of all 
machinery in Erewhon. Is it for that reason that 
Erewhon is still a negligible quantity in world 
politics ? We add no comment to these disturbing 
reflections, but to fill up the cup of uncomfortable 
cogitation add this saying of Bacon’s—* In the youth 
of a State, arms do flourish; in the middle age of a 
State, learning ; and then both of them together for 
a time; in the declining age of a State, mechanical 
arts and merchandise.” 








OBITUARY. 


JOSEPH RUSSELL. 


THE death has occurred of Mr. Joseph Russell, 
shipbuilder, of Seafield, Ardrossan and the Knowe, 
Port-Glasgow, in his eighty-fourth year. Mr. Russell, 
who was the son of the Rev. Joshua Russell, of Lewis- 
ham, was born in London, and educated at Mill Hill 
School and at London University. He was connected 
with Clyde shipbuilding for over half a century. 
After serving his apprenticeship in Renfrew, and later 
in an Ardrossan shipyard, he subsequently became 
connected with the firm of Laurence Hill and Co., 
Port-Glasgow, the yard of which is now occupied 
by Messrs. Dunlop, Bremner and Co. In 1874, in 
company with Mr. Anderson Rodger and Mr. William 
T. Lithgow, Mr. Russell established the firm of Russell 
and ‘Co., their establishment being known as the 
Bay Shipyard. Extensions were soon necessary, 
and the Port-Glasgow Graving Dock was acquired. 
A few years later the Greenock yard was taken over— 
now occupied by the Greenock and Grangemouth 
Dockyard Company—and then the Kingston Dock, 
Port-Glasgow, which proved to be the centre of the 
enterprise. A dissolution of partnership took place 
in 1891, when Mr. Russell and Mr. Rodger went out 
of the firm, the latter taking over the original yard, 
and the business of Messrs. Russell and Co. was 
carried on by Mr. Lithgow, and latterly by Mr. 
Lithgow’s son. Mr. Russell was a very public- 
spirited man, and a generous friend to Port-Glasgow. 
He is survived by Mrs. Russell and a family of two 
sons and six daughters. 
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LITERATURE. 

Bridge Engineering. By J. A. L. Wappen, C.E. 
London: Chapman and Hall, Limited. 1916. 
Price £2 2s. 

Mr. WappeEti’s “ De Pontibus,” first published in 

1898, may almost be considered a classic of bridge engi- 

deering, and ‘‘ Bridge Engineering ”’ is a development 

of ‘De Pontibus,”’ if development sufficiently describes 
such vigorous growth, for a pocket book edition of 

“‘ De Pontibus ”’ consists of four hundred pages, while 

“‘ Bridge Engineering ”’ fills two large volumes each 

containing over one thousand pages. 

It has often been said that the most interesting part 
of a book is the preface, and the preface to “‘ Bridge 
Engineering ” is truly an original document in which 
the author explains how the work came to be written, 
the manner of writing it, and the cost of its production. 
Had it not been for the war and the consequent utter 
paralysation of bridge engineering throughout the 
world, the task could never have been undertaken— 
the author tells us—since this inactivity in bridge 
work gave him and his assistants the opportunity to 
concentrate their energies on the production of the 
long contemplated book. 

One of the advantages resulting from the collabora- 
tion of the author’s assistants is the production of 
the book in the comparatively short space of 
sixteen months, thus ensuring that all the matter is 
thoroughly up to date and, as the author puts it, 
in some respects ahead of the times. But the 
contents of “ Bridge Engineering ’”’ are not quite as 
“red hot ” as all that ; for instance, the greater part 
of ‘‘De Pontibus” is included with very little 
modification. 

During the last few years we have had occasion to 
review several American works on bridge engineering, 
and have remarked on the differences between 
American and British practice, which limit their 
usefulness in this country. Mr. Waddell’s book, 
however, has a much wider scope, and over and above 
the usual contents of bridge engineering literature 
treats of many subjects not usually found in text- 
books, which cannot fail to be interesting and 
instructive. 

In an early chapter a strong case is made out for 
the bridge specialist, and although we gather from 
perusal of his pages that the author is not without 
talent as a performer on the big drum, we are also 
equally convinced that he is in every sense of the word 
an eminent specialist in bridge design who aims at 
producing in each work he carries out the best possible 
structure for the destined purpose with every detail 
carefully thought out. The representative of one of 
the large United States steel works once remarked to 
us in forcible language that he could not understand 
why English people were such fools as to employ 
a consulting engineer when the bridge builder, for 
instance, would prepare designs for nothing. We do 
not believe, of course, that the bridge builder does 
prepare designs for nothing, the work has to be paid 
for by the customer, but the prevalence of the opinion 
expressed is largely due to some consulting engineers, 
British as well as American, who to no small extent 
entrust the work they are retained to do to the 
manufacturer. Mr. Waddell is very rightly strongly 
opposed to this practice, and quotes the first Quebec 
Bridge failure as an example of its evil effect. 

The chapter on ‘“ Ordinary Materials of Bridge 
Construction” does not call for comment, except 
that at its conclusion the author states that no man 
who deems himself a bridge engineer will ever consider 
for a moment the use of lime in any of his structures. 
This statement would certainly be challenged by 
many British engineers, who prefer the use of lime 
mortar for the turning of brick arches. 

The chapter on “Alloy Steels in Bridgework,”’ 
which follows, presents more interest, and is an ex- 
ceedingly detailed statement of the use of nickel steels 
and their composition. Nickel steel was apparently 
first used in bridgework by Mr. Gustav Lindenthal in 
1903, for the eye bars of the Blackwells Island Bridge 
at New York City. Mr. Waddell shows an economy 
in the use of 3} per cent. nickel steel, which is about 
50 per cent. stronger than ordinary carbon steel, for 
all open web spans over 100ft., provided such steel 
can be built into the bridge at a price not exceeding 
by more than 33 per cent. that of carbon steel. 
Unfortunately, even in the United States, with its 
many big bridges, the manufacturers cannot be 
persuaded to supply nickel steel at this price, or even 
to guarantee as much as 50 per cent. extra strength. 
In the case of the New Quebec Bridge, for instance, 
the price asked was so high that only the main 
trusses of the suspended span and cantilever arms are 
being built of nickel steel. 

There follow five chapters on loads and an equal 
number on the calculation of stresses and deflections, 
of which the most interesting is that dealing with 
secondary stresses. The method of determining 
these is not given in full, but results are presented 
which show that large secondary stresses result from 
secondary or redundant members, which are more 
common in American designs than in our own. 

Of the three chapters on designing in general, two 
appeared in “‘ De Pontibus,” but have been enlarged 
and in part re-written. The new chapter, “‘ Shopwork 
as Affecting Design,” consists of the statements of 
the engineers of two bridge companies, reproduced 
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verbatim. Unfortunately, the contemplated detailed 
treatment of shop work was abandoned, this chapter 
being substituted in its stead. 

The author refers to the ideal box section for 
compression chords as an innovation which he was 
unable to persuade manufacturers to adopt, but adds 
that this section has since been used in the Hell Gate 
Arch bridge. Many of the older English railway 
bridges were built in this way, and the difficulty of 
their successful maintenance has been overcome by 
running a flat trolley through the box section, by 
which means a boy lying flat on the trolley can paint 
the inside surfaces. A nasty job for the boy, reminis- 
cent of the old method of cleaning chimneys. 

The desirability of placing the end pedestal pins of 
open web girders on the centre line of the bottom 
boom, which Mr. Waddell advocates in order to avoid 
bending of the end post and bottom boom due to the 
moment of the thrust of the braked train, will be 
readily admitted, but this detail is somewhat difficult 
to accomplish, and in the single example given it has 
been attained at the expense of joining the inclined 
end post to the bottom boom by gussets only. As in 
the majority of bridges the pivot bearing is situated 
below the bottom boom, we have calculated the 
bending effect of a braked train on the inclined end 
post and bottom boom in the case of a 100ft. whipple 
truss of typical design, and find that the maximum 
stress produced is a little less than one ton per square 
inch, which is not serious, as the ordinary stresses in 
these members are not high. 

In the following twenty chapters the superstruc- 
tures of various classes of bridges and their details 
are discussed. Very good details are illustrated for 
the gusset plates of heavy open web girders which, 
in spite of their importance, in many designs do not 
receive sufficient attention. 

Mr. Waddell criticises the Forth Bridge, remarking, 
for instance, that the suspended spans are just about 
one half as long as they ought to be for both 
appearance and economy, and that there should be 
a single vertical post over the North and South 
Queensferry piers. Nevertheless, we have not the 
slightest hesitation in saying that the Forth Bridge 
presents the finest appearance of all of the large 
cantilever bridges, and it is significant that Mr. C. E. 
Fowler’s design for a proposed bridge to cross San 
Francisco Harbour, which is illustrated and highly 
spoken of in the same chapter as being truly graceful 
and the boldest bridge design ever made, is remarkably 
like it. 

The author illustrates a detail which he sent to the 
Dominion Bridge Company some three years ago, to 
facilitate the complete attachment of the suspended 
span of the New Quebec Bridge within ten minutes 
after its arrival at the site, asking only that he should 
be given the credit for the proposal. The idea at that 
time was to float the span into position at a slightly 
higher level than the final one and the need for haste 
resulted from the necessity of avoiding, as far as 
possible, the danger from heavy wind.* The detail 
consists of enlarging the upper half of the pin holes 
in the cantilever arm member and the lower half of 
the pin holes in the suspended span member, and, as 
the latter is at a somewhat higher level, the enlarged 
positions would come opposite to one another, faci- 
litating the placing of the pins, after which water 
cosld be admitted to the barges and the span lowered 
to its final position. 

The chapter on ‘‘ Protection of Metalwork” is an 
excellent monograph on paints applied to steel work. 
As in England so in America, the question appears to 
be largely one of locality, a paint that is excellent in 
one district proving unsuitable in another. The 
author, approaching the subject on scientific lines, 
suggests finely ground red lead freshly mixed with 
linseed oil to a thick consistency for the primary coat 
to act as a preventive of rust formation. Carbons, 
lampblacks or graphites should be used for the 
second and third coats, applied after erection, as they 
are good excluders and shedders of moisture. 

In the seven chapters on foundations and their 
building, the author begins to get away from the 
beaten track of bridge engineering literature and to 
break new ground. A chapter is devoted to each of 
the three principal methods of constructing deep 
bridge foundations, 7.e., by the cofferdam system, the 
pneumatic process and the open dredging process, 
and one to piles and pile driving. These chapters 
present a clear statement of the usual methods 
employed, contentious matter relating to details being 
omitted. 

The methods described for the protection of piles 
and river banks are excellent and economical, which 
is more than can be said of many of the hastily 
conceived expedients used in practice. If slopes are 
pitched with stone the author recommends setting 
the stone on edge, in such a manner that the pieces 
will incline inshore from the vertical. The laying 
of the stones is, therefore, begun at the top and 
progresses downward. This method of pitching 
should prove very effective. Below low-water level 
a willow mattress is recommended. The only fault 
we have to find with an otherwise excellent chapter 
is the lack of sketches. There is only one illustration, 
and it is a photograph of one of the author’s works. 
This chapter concludes the first volume. 

At the beginning of the second volume are eight 
chapters dealing with the location of bridges and the 
information required, and the investigations which 





should be made, in order to determine the most 
suitable type of structure and the area of the water- 
way. The chapter on borings is very complete, down 
to a list of the tools and equipment required, and is 
one of the few chapters in the book that are well 
illustrated with explanatory sketches. Various 
formule are given for determining the volume of 
discharge at the bridge site, but some of them, at 
least, are evidently quite useless for the purpose, as 
they give entirely different results. In the United 
States, the War Department has jurisdiction over all 
navigable waters and the character and position of 
all bridges crossing them. 

There are three chapters on steelwork weights, 
quantities, and estimates. The weights of complete 
steel railway bridge superstructures are given in 
diagram form for the usual American Standard 
loadings, and the weight of one girder or truss for 
specified loads per lineal foot. The former appear to 
be high, in some cases 25 per cent. higher than the 
weight of corresponding type spans of the American 
Bridge Company. The weights of single girders seem 
light in comparison with actual bridge girders designed 
on a similar specification. The cube quantities for 
battered piers, pedestals, retaining walls, and rein- 
forced concrete girders and arch bridges, also given in 
diagram form, are useful for approximate estimates, 
but are not plotted to any great degree of accuracy. 

The three following chapters on office practice, 
inspection of materials and triangulation, are taken 
from ‘‘ De Pontibus.”” The system of dividing up the 
drawing-office into squads of from four to six men is 
excellent, as the chief draughtsman cannot efficiently 
control the work of twenty to thirty draughtsmen 
and carry on as well the other duties that naturally 
fall to him. 

The second of the three chapters mentioned contains 
the instructions of various firms to their inspectors. 
The third begins a series of four chapters dealing with 
the duties of resident engineers and with the work in 
which they are more especially interested, such as 
erection and falsework and maintenance of traffic. 

In the two chapters on the examination of existing 
bridges and their reconstruction, maintenance and 
repairs, there is little to note except the method of 
comparing the relative economy of building a new 
bridge or repairing the old one on the basis of 
determining the cost per annum, which includes in the 
one case interest on the first cost of the new structure, 
the annual cost of maintaining it, and the annual 
instalment necessary to provide a sinking fund to 
redeem the amount of the depreciation in the new 
structure at the end of the number of years that the 
repaired structure will be effective, and in the other 
case, the interest on the cost of repairing the old 
structure, the annual cost of maintaining it, and the 
annual instalment necessary to provide a sinking fund 
to redeem the first cost of the repairs less the value 
of the old materials at the end of the estimated life 
of the repaired structure. 

The author tells some stories in connection with the 
practice of letting contracts for highway bridges for 
the lowest lump sum bid. Amusing stories they are, 
but they have their serious side, as many of the 
structures so built must be a source of danger to life 
and property, and it is significant that the following 
chapter should be headed “‘ Bridge Failures and their 
Lessons,” although, as a matter of fact, it deals chiefly 
with failures of railway bridges. 

The last twelve chapters deal with the writing of 
specifications and the business side of engineezing 
generally. In practice there is a lot of scissors and 
paste work in the writing of specifications, and we 
recently heard from Canada of the adaptation of a 
card index system to this work, thereby reducing it 
to the writing down of a series of numbers. The 
clauses figuring on the corresponding cards are then 
sent to be typed or printed. With the many 
duplicators now on the market, the typing of specifica- 
tions represents a considerable economy over printing. 

An interesting chapter is that on bridge engineers’ 
fees, the author’s recommendation in this respect 
coinciding closely with those recently issued by the 
Council of the Institution of Civil Engineers. In 
discussing the responsibility of the engineer, which 
Mr. Waddell proves to be a moral rather than a legal 
responsibility, attention is called to the necessity of 
the engineer relying upon the accuracy of the work 
done by his assistants. Of course, this can be safe- 
guarded to a large extent by checking. There is 
probably no other profession in which the principal 
has to rely to such an extent upon his assistants, 
and we think this fact may account in part for the 
small fees received by leading engineers for their 
work in comparison with leading lawyers’ and 
physicians’ fees, which the author deplores in an 
earlier chapter. It is possible for a man to hold a 
high position in the engineering profession without 
having great knowledge and ability, by relying upon 
the work done by his assistants, but of a doctor or 
lawyer this is not so true; the man himself must be 
eminent. 

The two final chapters to a certain extent recapitu- 
late the previous parts of the book, but they are in 
the form of ‘General Specifications for Designing,’’ 
and “General Specifications for Manufacture and 
Erection,” and cover a wide range of bridgework. The 
latter is a very fair, that is to say equitable, specifica- 
tion for contract work, and the clauses are clearly 
expressed. Engineers having to prepare specifications 





will appreciate the advantage of having at hand a 
good complete specification as an example of one way 
of expressing the various. clauses. Each of these 
specifications has a clause index. The common index 
to the two volumes covers 60 pages and is preceded 
by a glossary of terms covering 220 pages. This 
last is not unnecessary, as although American terms 
are generally very expressive, it is not always easy to 
grasp their full meaning ; as will be gathered from its 
length the glossary assumes a greater degree of ignor- 
ance on the part of the reader than does the rest of 
the book. 

Our considered opinion of ‘‘ Bridge Engineering ” 
is very much higher than the first impression, and we 
think Mr. Waddell’s book will be appreciated by those 
who read it carefully. The chief drawback is a lack 
of explanatory sketches. In the two volumes there 
are about 580 figures, sections and views, that is, 
about one every four pages, but a large proportion of 
these illustrations are squared paper diagrams. 








BLUE ASBESTOS. 


Tue following abstract from the report of the Govern- 
ment Mining Engineer, on the Department of Mines and 
Industries in the Union of South Africa, for the year 1915, 
will, we feel sure, be read with interest :— 

The history of the asbestos industry in the Cape has 
been, until quite recently, practically that of the Cape 
Asbestos Company, and that corporation still controls the 
great bulk of the production, though a larger proportion of 
the output appears to be gradually reaching the market 
from independent sources. The above company was 
formed as far back as 1893, and since then has put the 
Cape industry generally under an irredeemable obligation 
by the fight it has maintained to gain for blue asbestos 
the due recognition to which it is entitled in face of formid- 
able opposition. The position ultimately forced upon 
the company by the opposition—which came from the 
chrysotile or white asbestos ple—was that it was 
obliged to mill and manufacture its product itself. This it 
accordingly set itself to do, and as the result of this policy 
the company has now its own factories, not only in England, 
but also at Turin. At the present time the company, in 
addition to handling perhaps two-thirds of the whole 
local production—partly the output from its own mines 
and partly from contractors working outside properties— 
is also much the largest European manufacturer of blue 
asbestos goods. 

As the industry has been fortunate in its pioneers, so 
also has it been in what is undoubtedly the most important 
factor to successful production, that is to say, the labour 
available. There is no industry in South Africa so entirely 
in the hands of, and dependent upon, the native labourer. 
This has resulted partly from the fact that natives in the 
Cape are not prohibited from holding blasting certificates 
in terms of the Mines Regulations, and are thus under 
no disqualification from acting as gangers, and partly 
from the fact that the mining conditions underground are 
so peculiarly safe and simple that skilled supervision 
can be very largely dispensed with. It is not that we do 
not usually find white men nominally in charge, but their 
time appears to be taken up almost entirely with measuring 
up development, tallying and weighing asbestos, appor- 
tioning working places, giving out explosives and stores, 
and so on. Actually, practically all the mining and 
extraction work is done by natives, working on contract 
or being paid by results. Development work is generally 
paid for independently, but, apart from this, payment is 
made by the sack of cleaned asbestos fibre, the price vary- 
ing further according to the length of the fibre as sorted 
and bagged. 

As regards the arrangements amongst the natives 
themselves, it appears that the commonest form of 
working party is the family group. A man, with perhaps 
his two younger sons, will run a stope face and the work 
in connection with it, possibly including a development 
heading, whilst his wife and daughters cob and classify 
the fibre at some point on the surface convenient to the 
working place. However the family group is composed, 
the cobbing is almost entirely done by women and girls. 
In places young girls will be found cobbing and cleaning 
short fibre that it would not pay the others to handle. 

The joint wages of a working group will naturally vary 

greatly according to the circumstances, and an average 
monthly earning for a family—not including adult sons— 
may run anywhere between £7 and £10. A very good 
class of native is generally obtainable, and the conditions 
of work suit him admirably. In spite of the comparative 
freedom, all the men work fairly hard, and some very. 
The workers have their own huts, find their own food, have 
certain rights to own stock, and generally manage their 
own affairs without much trouble or concern to the 
management. So far, in short, as it came under my 
observation, the condition of the native worker generally, 
but particularly in the south, was one of contentment and 
well being. 
The freedom from accidents in the past history of the 
asbestos field is remarkable—so much so, in fact, that it 
would not be at all fair to attribute this result entirely 
to favourable conditions referred to above. Blasting 
accidents, for instance, keep occurring, whatever the 
conditions, on all mining fields, with usually regrettable 
frequency. What we find, however, as regards the Cape 
Asbestos Company, is that in sixteen years there have 
been only three fatal accidents, and only one of these in 
connection with blasting. Further, as regards the last 
case, if anyone was at fault, it was a white man. Never- 
theless, over all that period, the manager informs me, 
there was an average of fully 100 natives blasting every 
day. So far as one can learn, there has been a similar 
immunity from accident on outside properties. 

What we come to finally is that here we have an industry, 
working on @ comparatively large and increasing scale, 
with fairly prosperous results, which is dependent for its 
very life and being on the—practically—exclusive employ- 
ment of native labour in the actual work of recovery of 
the asbestos. At the same time, it is an industry that is 
being conducted with remarkable freedom from accident, 
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mortality from disease, or, in fact, any of the troubles 
that generally follow in the wake of the native labourer. 
It is certain, as we know from at least one parallel case, 
that payable results could not be obtained from equally 
valuable deposits elsewhere, where the conditions govern- 
ing the employment of labour are different. Whatever 
view be taken of these facts, they will be found at least 
suggestive and significant. 

The classification of fibre is on an entirely different 
footing, and much care and attention is given to this 
matter, This can be well understood, when one considers 
that much of the material must be bought by sample or 
at sight on the European market. In actual work, 
higher contract pricés are paid for the longer fibre, and, 
accordingly, care has to be taken that the natives do not 
succeed in getting inferior qualities mixed in. The same 
care may have to be exercised in buying from outside 
contractors and sellers. 

The classification, as far as done locally, is very simple, 
but no doubt, as in the case of white asbestos, a much more 
elaborate sorting will generally be necessary in the end. 
Common standards of local classification are: (1) From 
gin. to jin., from jin. to ]jin., l}in. to 2in. and over, and 
(2) fin. to in., fin. to lin., &e. 

The product, according to its class, is put up in bags 
and marked. These bags, which are generally filled so 
as to contain 100 lb. of cleaned fibre or a little over are 
checked, tallied, and gathered at intervals on behalf of 
owners, and finally weighed and dispatched to rail. 

It is understood that, for textile purposes, about 25 per 
cent. of the fibre must be lin. and over. No doubt, 
outside such purposes, there must be a large market for 
asbestos for other manufactures—such, for instance, as 
roofing material, in which the length of the fibre would 
not be of much consequence. Be that as it may, however, 
the length of the fibre seems to be the determining and 
dominating element in fixing value, and I am informed 
that it would not be easy at present to find a market 
for surplus short material in case of its having to be sold 
separately. In these conditions it is of interest to know 
that the average length of fibre as mined in the Kuruman 
District is somewhat over this standard. That for the 
South is understood to be lower, but probably the average 
for the whole field of the present production will not fall 
very greatly short of the high standard mentioned. 

The importance of the distinction justifies some attempt 
to arrive at the proportion of asbestos of lin. and over 
now being produced, but it would be unprofitable to 
attempt further analysis of the output. There are great 
differences between the various products, and figures 
are not generally very reliable. Besides, as has been 
already mentioned, different classifications are in use even 
locally. 

To appreciate the main differences between blue asbestos 
(crocidolite) and chrysotile, or white asbestos, it becomes 
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offered as entirely reliable, in view of the violent differences | 
of opinion expressed on the subject. Blue asbestos, in | 
particular, is still struggling against the initial prejudice 
with which its more recent entry into the market was 
received. In some markets—strangely enough, in South 
Africa, for one—it is still almost unknown, and its merits 
have not generally obtained the recognition to which they 
are properly entitled. 

Of the great heat-resisting qualities of chrysotile there 
does not appear to be much question. In the case of 
some varieties it has been known to withstand a tempera- 
ture of 5000 deg. Fah. without being appreciably affected. 
So, also, there can be no doubt of its superior softness, 
making its milling and reduction so much easier, and at 
the same time fitting it specially for such purposes as 
gland packings, already alluded to. On the other hand, 





blue asbestos can undoubtedly lay claim to certain intrinsic | 
virtues peculiarly its own. The fibre, in addition to | 
being lighter, is stated to be longer, stronger, finer, and | 
more elastic. Its superior efficiency as an insulating 
material as regards heat appears to be well established, 
and a similar superiority is also claimed for electrical 
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SAPETY CARRIAGE FOR MINE:}HAULAGE. 





LEGISLATION in recent years has done much to minimise 
loss of life in coal mines, especially with regard to the 
prevention of explosions and overwinding and excessive 
speed of pit cages. Another source of danger that has not 
hitherto been so effectively dealt with is the carriage of men 
to and from their work on inclines in mines. These 
inclines vary very considerably, according to the nature of 
the mine. They may be only a gentle slope or they may 
form a precipitous descent of several hundreds of feet with 
gradients exceeding 1 in 1. To carry the men to their 
seams, trains of corves, or tubs on rails, each holding two 
persons, are employed, the trains being hauled up and 
down by cables and winding gear. When hauling the 
train up the incline, the provision of sprags at the lower 
end of the train will, in normal circumstances, prevent the 
vehicles from running backwards, should there be any 
failure of the haulage tackle or loss of control by the 
engineman ; but the great difficulty has been to devise 
some safety apparatus which will be equally effective on 
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Fig. 2—ARRANGEMENT OF 


necessary to refer to the comparative analyses, of which 
the following may be taken as typical :— 


No. 1. No. 2. 
(1) Crocidolite (blue asbestos) :— 
Sili oer es oe ee « 62.3 51.22 
Protoxide or iron 35.8 34.08 
Soda Re apie see 6.9 7.07 
Magnesia... .. .. 2.3 2.48 
Oxide of manganese _ -10 
Lime $05 4% a ee -03 
Water > SC mare tan FL 
(Canadian). 
Thetford. Black Lake. 
(2) Chrysotile (white asbestos) :— 
SEES ee ee aa 39.05 .. 39.36 
Magnesia 40.07 . 42.15 
Iron oxides 2.41 3.31 
Alumina .. re 7 | = 
Water . 14.48 . 14.50 


To the presence of such a large proportion of iron and 
comparatively low content of water must be attributed 
whatever virtues, as well as whatever failings, that variety 
of asbestos may discover as against its rival chrysotile. 
t No estimate of the comparative values of these two 
varieties, even as regards the attribute or qualities in 
which they come into direct competition, can well be 





insulation purposes. It is said to be unaffected by 
moisture, ordinary acids, or chemical solutions, and, in 
particular, to be unaffected by sea water. It must also 
be kept in view that, even if inferior to its rival in heat- 
resisting qualities, still its efficiency in this respect is 
sufficient for most industrial purposes. 








Tue British Commercial Attaché at Yokohama, Mr. 
E. F. Crowe, has forwarded to the Commercial Intelligence 
Branch of the Board of Trade an extract from a Kobé 
newspaper, dated March Ist, from which it appears that 
a large extension of equipment is projected by the 
Mitsubishi Dockyard and Engine Works at Kobé. This 
company is to build four steamers this year, ranging 
from 2000 to 6000 tons, while the construction of other 
vessels on its own account is also contemplated. To meet 
the increased demand for building capacity, the manage- 
ment has undertaken the construction of two new stocks 
and a new floating dock of 20,000 tons lifting capacity. 
It is said that when these projects are completed the 
Mitsubishi yard in Kobé will be able to build ships 
aggregating 60,000 tons a year. 





Swain Sc. 


MINE HAULAGE SAFETY CARRIAGE 


the downward journey when a predetermined speed is 
exceeded, and on the upward journey if the tackle breaks 
and the tubs commence to run backwards. 

In order to meet both these requirements, a safety 
carriage, appropriately called the ‘‘ Rearer,” is now being 
put on the market by the Record Engineering Company, 
Limited, Eccles, Manchester. A general view of the 
carriage is given in Fig. 1, and a drawing of it in Fig. 2, 
while in the drawing Fig. 3 the carriage is shown attached 
to a train of tubs. In the upper view the apparatus is 
shown in its normal position, while the lower view shows 
the effect of the breakage of the hauling tackle, and it will 
be observed that the upper and lower drags are both 
firmly embedded in the roof and floors respectively, thus 
holding up the train. In Fig. 4 are given two views of the 
governor and trip gear on which the action of the safety 
gear depends. As long as the movement of the trucks 
is restricted to a definite speed, say, not exceeding six miles 
per hour, this mechanism remains dormant, but on this 
speed being exceeded, the spring-loaded governor 
mechanism A carried between the flanges B on the axle 
of the machine strikes against the trip lever C, and by 
opening the jaws D disengages the plug E on the end of 
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the chain, thus allowing the lower forked lever to fall 
and engage with the floor of the incline. On moderate 
inclines the grip thus obtained would probably be sufficient 
to hold the train up against the force of gravity, but in 
ease this is not sufficient, the upward pressure on the 
lever will force the end of the upper lever into engage- 
ment with the roof. The engagement of these two levers 
at the top and bottom will prevent the downward progress 
of the train under almost all conditions ; but should either 
fail to hold from any cause, the carriage will rear up at the 
top end and the vertical ends of the frame will come into 
contact with the roof and prevent further movement. It 


"Tue Enoweer” 


will be seen that the apparatus is provided with spring 


journey the bottom drag may be released and allowed to 
trail. The carriage is so constructed that after being 
brought into use the safety mechanism can be speedily 
restored to its normal position again by releasing the 
load and restoring the plug E on the end of the chain. 

We have had an opportunity of testing one of the 
carriages at the Birchenwood Collieries, Kidsgrove, where 


they have been in successful operation for some time. | 


The tests carried out for us were made on an incline of 
between 40 deg. and 50 deg., with six tubs, and were 
perfectly satisfactory. When the speed of the train 
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Fig. 4—-GOVERNOR AND TRIP GEAR 


reached the predetermined six miles per hour, the governor 
weights struck the lever and the ends of the lower and 
upper forks embedded themselves in the roof and floor, 
bringing the train to rest without any very appreciable 
shock. The levers are of sufficient length to be effective 
in roads varying between 4ft. and 7ft. in height, and the 
mechanism is so simple and strong that there is little 
likelihood of its getting out of order. 








‘* MopERN Farminc.”—This is the title of a new publication 
which is being published to act as a guide to the farmer who has 
adopted new methods, and to induce other farmers to take a 
deeper interest in tractors and modern agricultural machinery, 
so that a greater acreage of land can be cultivated and a larger 
yield of crop obtained. The first number is very readable, and 
contains a considerable number of useful hints to agriculturists 
and others interested in the present-day food problem. Is it 
an oversight on the part of the publishers that neither the price 
per copy nor the date of publication is given on the wrapper ? 


THE AUSTRALIAN TRANS-CONTINENTAL 
RAILWAY. 


THE report of Mr. Norris G. Bell, engineer-in-chief and 
acting commissioner, dated August 17th, 1916, showing 
the progress of the Australian Trans-continental Railway 
to June 30th, 1916, has recently reached this country. 
In addition to dealing with the railway from Kalgoorlie 
to Port Augusta, the report covers certain other railways 
of the Commonwealth under construction, surveyed, or 





reaching as to embrace not only a highly developed | 
y. & pe 
| highly desirable that the opening of the line should be 


| 


about to be surveyed. It is stated that the construction 


Fig. 3—THE SAFETY CARRIAGE IN OPERATION 


, of the Kalgoorlie-Port Augusta Railway is a work of 


| The earthworks in the eastern division particularly are 





| of much eater importance than they are generally | 
er po y g y 


| assumed to be. Water difficulties are very great ; through- 


out the whole distance of 1053 miles there is no surface | 


| water.~ When construction commenced at least 800 
| miles of the route was entirely uninhabited, and practically 
| over the whole route there was no local population from 
| sustenance of men and animals could be drawn. Organisa- 
| tion has therefore been necessary of a kind quite unusual 
| in respect of ordinary railways construction, and so far- 


system of transportation of material, water, and other 
supplies, but the provision by the Railway Department | 
of stores and personal necessities to the workmen and | 
their families; departmental boarding-houses ; postal, | 
telegraph, and banking business; medical and field | 


which supplies of labour or of food and produce for the | 


expected that the rails would have met by the end of 
December, 1916, and this would have been readily accom- 
plished if deliveries of permanent way material had been 
effected in terms of contract provisions. However, 
owing to non-delivery of rails, platelaying at the western 
end was suspended for nearly seven months. Had the 
rails been delivered as specified, platelaying would probably 
have been 176 miles further advanced, and the rail heads 
would have been 100 miles apart instead of 276 miles, as 
they were on June 30th, 1916. It is proposed to open as 
soon as practicable after platelaying is finished a through 
train service between Kalgoorlie and Port Augusta, but 


it should be understood that the service will be a temporary 


buffers and is very stiffly constructed. On the upward | great magnitude and beset with unusual difficulties. | expedient in respect of both the type of carriage used and 


the speed. 


Having regard to the fact that the journey from Fre- 


| mantle to Port Augusta is much longer than any other 


continuous train journey in the Commonwealth, and 
that the passengers will traverse country cold in the 
winter months and hot in summer, Mr. Bell had hoped 
to begin the overland service with carriages specially 
adapted to requirements. Plans had been prepared for 
vehicles which would provide passengers with every 
zomfort, and compare favourably with other express 


| train stock in use in Australia and other railway systems 


where long distances are involved. It seemed to 


under conditions likely to attract patronage. Unfor- 
tunately, however, owing to war conditions, it has not 
been possible to obtain the requisite material for the cars 
to be built. Mr. M. M. Henderson, chief mechanical 


hospital facilities ; as well as other utilities which, under engineer, was dispatched in December, 1915, to America 


| 
| 
] 


| 
| 


| 


| yard, whereas authority was given to use 80 lb. rails. 


ordinary circumstances, are undertaken by private enter- 
prise or by other departments and organisations. 

The estimate, madegin 1911 by Mr. Henry Deane, the | 
then consulting engineer to the Commonwealth Govern- | 
ment, was £4,045,000, and comment has been made upon | 
the fact that the actual cost of the work will exceed | 
considerably the estimated cost. Mr. Bell explains that | 
there is a great deal of difference between the line as | 
then projected and that which is being constructed. | 
The estimate covered a line laid with rails of 70 lb. to the | 


| It also covered a line earth-packed for the greater portion | 








of its length, but arrangements have since been made 
to ballast properly with gravel and broken stone. The | 
cost of general labour was taken at 10s. per day—a figure 


| which has been found to be altogether too low—and the | 
| cost of sleepers, rails, and fastenings, and of rolling stock, | 


obtained subsequently by public tender, was found to | 
have been considerably under-estimated. For these | 
items alone the actual cost will prove to be approximately 
£1,250,000 more than the estimate, which was, moreover, | 
insufficient under many other headings. Largely increased 
cost has also been due to failure in the early stages of 
the work to arrange for a sufficient number of locomotives, 
and this initial loss has been added to by failure of loco- 
motive contractors to deliver by contract dates. The 
war, too, has affected the price of materials purchased. 
In April, 1914, when Mr. Bell assumed control of the 
work, he reviewed what it was proposed to carry out, 
having in view the construction of a railway that would 
adequately serve the national purpose for which it was 
being provided, and which at the same time would be 
constructed with all proper regard for economy. On the 
one hand, therefore, he recommended that the line should 
be properly ballasted, and so be made suitable for the 
high speeds which it is essential to maintain. On the 
other hand, Mr. Bell reduced the width of formation, and 
thus made a substantial saving in cost of earthworks. 
He economised also very largely by reducing the dimensions 
of sleepers that were being obtained, and by increasing 
the length of rails still to be purchased from 33ft. to 40ft., 
thus saving in joints. He is still endeavouring to effect 





economy wherever possible, and, by having that portion 
of the location which was carried out under survey contract | 
re-inspected, has been successful in fixing an easier per- 
manent route, thereby saving a considerable amount in 
earthworks. It is justifiable, also, at the present stage 
to state that when tenders were invited in 1914 for earth- 
works in the eastern division, from about 122 miles to 
about 260 miles from Port Agu,usta the lowest public | 
tender, which was not accepted, was for a sum of £37,327 | 
more than that work cost, including cost of supervision | 
and depreciation of plant, when carried out subsequently 
by departmental day labour. 

It was anticipated that platelaying would be completed | 
in April last. The actual date, however, was dependent | 
upon regular deliveries of material, and subject to the | 
work not being: delayed by industrial disputes. It was | 


| undertaking, 
| of nearly two million tons of stone or gravel over an 


and Great Britain with the object of reporting upon the 
latest and most satisfactory practice with regard to 
carriage construction generally, and of obtaining some 
assistance towards the construction of those required 


| for the new line, either by having some of the work done 


abroad or by purchasing abroad material which 
could not be secured in Australia. Mr. Henderson found 
that it was impossible to obtain the material, but he 
received offers to construct some carriages, the design 
of which, however, on being submitted to the Minister 


| for Railways, was rejected. It was decided, therefore, 


for immediate purposes, to make use of carriage under- 
frames already in the possession of the Department, and 
to have wooden bodies built within the Commonwealth 
to the best design practicable, having regard to the length 
of the available underframes. The carriages that will 
thus be obtained will consist of first and second-class 
sleeping cars, dining cars, day cars, and mail and luggage 
vans, and these, although not nearly so satisfactory as 
had been originally intended, will serve until the conditions 
are more favourable for the construction of permanent 
express train stock. 

The railway is designed for high-speed traffic, and when 
ballasting is complete it should be practicable to make 
the journey between Port Augusta and Kalgoorlie in 
about 24 hours, or at an average speed, including stops, 


| of 45 miles per hour. This compares with other express 


train services in Australia on a similar basis as follows :— 
Melbourne to Sydney, average speed 34 miles per hour ; 
Melbourne to Adelaide, 27} miles per hour; Sydney to 
Brisbane, 25} miles per hour. 

The line will not, however, be fully ballasted when the 
traffic begins. Much time would have been saved if 
such preliminary arrangements had been put in hand 
as would have ensured the opening up of ballast quarries, 
the provision of crushing plants, and the supply of rolling 
stock, including locomotives, so that the ballasting could 
have followed closely behind the platelaying. This was 
certainly the proper course. The failure in the early 
stages was unfortunate also in that Mr. Bell’s efforts to 
obtain plant and equipment have been seriously affected 
by war conditions. The work, nevertheless, is now well 
in hand, and on receipt from the contractors of more 
locomotives, which are long overdue, will be carried out 
with the utmost dispatch. It is an exceptionally heavy 
representing altogether the conveyance 


average of approximately 50 miles. 

The completion of the work will probably take two 
years. In the meantime the line is quite safe and suitable 
for speeds not exceeding the maximum of 40 miles per 
hour, and upon this basis the first through service should 
be possible at an average speed, including stops, of some- 
thing like 30 miles per hour, giving the total time occupied 
as between Kalgoorlie and Port Augusta approximately 
35 hours. 

The main railway workshops, which it is proposed to 
build at Port Augusta, will consist of steel-framed buildings 
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with capacity for the maintenance and construction of 
all rolling stock required for the operation of the railway. 
The machinery installed will be of modern type, and capable 
of meeting any increased demand which may arise from 
developments of traffic or extensions of railway mileage. 
Locomotive depéts are being provided and equipped at 
Kalgoorlie, as well as at suitable intermediate stations. 
These depéts will effect running repairs of a kind too 
unimportant to warrant bringirg the stock into Port 
Augusta, 

Mr. Bell concludes his report with some valuable views 
on the subject of uniform gauge and strategic railways. 








COAL SUPPLIES FOR THE GAS INDUSTRY. 





In connection with the annual meeting of the Institution 
of Gas Engineers, which was held in London this week, 
arrangements had been made for a deputation to visit 
Mr. Guy Calthrop, the Coal Controller, for the purpose 
of having a scheme laid before it by which it is hoped 
to relieve the congestion as regards transport. Subse- 
quently, however, the Coal Controller agreed to be present 
at the annual meeting of the Institution and to address 
the members. 

Mr. Guy Calthrop said he had come to tell the members 
something about the operations and designs of the Coal 
Mines Department. He knew nothing whatever about the 
production and use of coal, although he knew something 
about its distribution, having been connected with a rail- 
way. He had, however, been able to secure the services 
of some experts in the production and use of coal. The 
object of instituting the control of coal mines was not 
to disturb industries whether they were coal, gas, electric 
light, or anything else, but to get all interests to work 
for the benefit of the nation during the present crisis. 
It had to be appreciated, however, that there were certain 
conditions arising out of a state of war which necessitated 
the upsetting of long continued practices. Two of the 
greatest problems that had to be dealt with were to 
ensure a reasonable supply of coal to London and the 
counties most remote from the coalfields during the next 
winter, and secondly, to help the railway companies 
in their present difficulties as regards transport. He 
did not wish to exaggerate the importance of the question 
of transport, but the fact that out of 600,000 men who 
normally belonged to the railway industry 160,000 had 
joined the forces did constitute a great difficulty. In 
addition to that, he continued, we must all have realised 
by now that the war was largely a war of transport, 
and a very great number of engines and a very much 
larger number of wagons had had to be sent to the various 
fronts in order to deal with the situation there. A scheme, 
therefore, had been got out which it was heped would 
reduce the transport difficulties very considerably. The 
object was to secure that the coal should be consumed 
as near as possible to the place of its output. So far 
the scheme dealt with 40 million tons of coal per annum, 
and even if only this scheme were carried through it would 
materially assist the railway companies in the coming 
winter. A point to be appreciated was that even if the 
war ended to-morrow the difficulties of transport would 
continue during the coming winter, because, owing to the 
losses in ships, nothing like the same quantity of coal 
could be sent by water from the Northumberland and 
Durham district. As to the position in special relation 
to the gas industry, having regard to the output of materials 
for explosives, it would only be making trouble if that 
were interfered with. There was no intention of anything 
of the kind. The Coal Controller's Department had 
arranged to work in conjunction with the Ministry of 
Munitions in order to maintain what was necessary in 
the way of output of materials for explosives, but at the 
same time he asked the gas industry to consider not only 
the use of coals which it had not hitherto used, but to 
consider possible economies in the use of coals of that 
kind which might have a lasting benefit upon the industry 
after the war. If that could be achieved, and at the same 
time assistance given to the nation, then the industry 
could indeed say it had done its duty. 

Mr. Thomas Glover, the gas manager at Norwich, 
who is assisting the Coal Controller in this matter, invited 
the various engineers and managers to visit him at 8, 
Richmond-terrace, Whitehall, to have their own particular 
position explained in relation to the new scheme. At 
the same time he hinted to those who were anxious 
concerning their usual supplies, for instance, Midland 
engineers were concerned regarding their South Wales 
coal, that they would have to put up with using more 
local coal in the future than in the past. Under proper 
conditions blue water gas could be mixed with coal gas 
to a much larger extent than at present. 

The only point raised by way of discussion was by 
Mr. S. Meunier, of the Stockport gasworks, who asked for 
information as to the policy of the Coal Controller’s 
Department. Was it to be the restriction of the 
use of coal in gasworks ? If so, he foreshadowed many 
troubles. Munition works using gas furnaces might 
have so to modify them to use the proposed mixture of 
coal and blue water gas as to throw them seriously behind 
with their output. There were differences of opinion 
on this matter, and it seemed unnecessary to interfere with 
so important a national industry as the gas industry 
merely for the sake of saving cartage. There were other 
industries using equally large quantities of coal, whilst 
a reduction in the quantity of coal used for private houses 
would produce very many times the saving in cartage 
that would be effected by a reduction in the quantity 
used by gasworks. The gas undertakings only used 
16,000,000 tons out of 238,000,000 tons available for use 
in the United Kingdom. 

Mr. Guy Calthrop, replying briefly to this point, said 
he would be very stupid if he only dealt with 16,000,000 
tons out of 238,000,000 tons. All industries, of course, 
would be approached in the same way as he had approached 
the gas industry. The object was as far as possible 
to get all interests to work together. 

No further questions were asked, nor was the scheme 
of the Coal Controller explained in further detail. That 
is to be done through individual applications to the Coal 
Controller and to those members of the gas industry who 
are assisting him, 





EMPIRE MINERAL RESOURCES. 





By direction of the War Cabinet, Dr. Addison, the 
Minister of Munitions, has made arrangements for the 
appointment of an inter-departmental committee to 
prepare a scheme for the establishment in London of an 
Imperial Mineral Resources Bureau— 

(a) To collect information regarding the mineral 
resources and metal requirements of the Empire; and 
(6) to advise what action, if any, may appear desirable 
to enable such resources to be developed and made avail- 
able to meet requirements. 

The Committee consists of the following gentlemen : 
Sir James Stevenson (chairman), Mr. C. L. Budd, Sir 
A. Duckham, Professor W. R. Dunstan, Mr. C. W. Fielding, 
Mr. J. F. N. Green, Lord Islington, Mr. L. J. Kershaw, 
Sir T. Mackenzie, Hon. Sir G. H. Perley, Mr. W. S. 
Robinson, Right Hon. W. P. Schreiner. 

The Secretary to the Committee is Mr. Oswald C. Allen, 
and all communications on the subject should be addressed 
to him, at the Ministry of Munitions, Whitehall-place, 
8.W. 1. 








AMERICAN ENGINEERING NEWS. 





MINERS’ PORTABLE LAMPS. 


In America the open light is the most generally used 
type of miners’ lamps, owing to the freedom from gas in 
a large proportion of the mines and to the good ventilation 
of those which tend to a gaseous condition. In the metal 
mines the miners’ candle is still in vogue, owing to its 
freedom from tendency to produce noxious gases, the 
small amount of air required, and the limited ventilation 
in such mines. A substitute for oil has been introduced, 
known as “‘ miners’ wax,” but it must be used in a special 
lamp, with heat conducted from the flame to the fount 
to keep the “‘ wax” in molten condition. Its use is 
decreasing, as it is no safer than oil and is troublesome to 
handle. The greatest advance in the illumination of 
non-gaseous mines is the acetylene or carbide lamp, now 
probably the most generally used. It gives far more 
light than any other portable lamp and costs less to operate, 
while it makes no soot or smoke, and consumes but little 
of the oxygen in the mine air. Further, it gives obvious 
warning of deficiency of oxygen by the flame becoming 
unstable and losing its brilliancy. Safety lamps are 
of two classes ; the electric cap lamp and the flame safety 
lamp. The former has been developed in the past seven 
or eight years. In Europe, the tendency has been towards 
an electric hand lantern, as the miners are used to the 
inconvenience of hand lamps. In America, however, the 
miners are accustomed to the use of cap lamps, and object 
to the electric hand lantern. On the other hand, the cost 
of upkeep is high, the light is relatively poor, and the lamp 
gives the wearer no indication of the volume of the 
surrounding atmosphere. The flame safety lamps are 
of the Clanny and Wolf types, with Davy lamps in the 
Pennsylvania anthracite district. While not good working 
lamps, they must be used as a gauge of the safety of the 
mine atmosphere. A new acetylene safety lamp promises 
to be an admirable working lamp as well as an excellent 
fire-damp and black-damp detector. 


HOT-BLAST STOVES. 


Of the cold-wet and hot-dry methods of cleaning blast- 
furnace gases for use in hot-blast stoves, the latter is 
preferable for many reasons, according to a paper read 
before the American Institute of Mining Engineers. 
With this method, no material lowering of temperature 
of the combustible gases for the stoves need take place. 
This condition is feasible when the electrical method of 
cleaning is used, because the electrical precipitators need 
not be more than 15ft. or 20ft. long. The sensible heat 
energy of the top gas from blast-furnaces above 60 deg. 
Fah. is much greater than that of the moisture carried 
away from the stoves. Therefore a hot-dry method of 
cleaning the gases that conserves the heat energy of the 
top gases is more efficient as an energy saver than is a 
wet method of cleaning that reduces the moisture content, 
and thus decreases the sensible heat energy carried out by 
the moisture leaving the stoves. The dry-hot method 
also permits of the collection of such volatile constituents 
of the ore as potash, zinc, lead, tin, mercury, arsenic 
and antimony compounds. The electrical method of 
cleaning removes 98 to 99 per cent. of the suspended 
matter in ore operation, and the use of such a clean gas 
makes feasible a different type of hot-blast stone con- 
struction from that now used. It seems advisable, 
therefore, to design the stoves with a view to getting the 
maximum amount of heat energy into the products of 
combustion. The checker openings should be small, so 
as to bring the brick surfaces into intimate contact with 
the hot gases, and in the absence of necessity for removing 
dust, the present size of openings may be reduced 
materially. It might even pay to have the bricks so close 
together as to require the placing of a fan above the stove 
to compensate for the additional friction of the gases in 
passing through the brickwork. 


HUGE GRAB-BUCKET DREDGER. 


The use of the grab-bucket type of dredger has reached 
two special developments in American practice. First, 
great depth of dredging, with short reach of jib to load 
material into barges alongside; this is for harbour work. 
Secondly, comparatively shallow dredging, but with 
immense reach; this is for use in river wonk, and for 
building dikes or levees along rivers to afford flood 
protection. A huge dredger of this latter type has been 
built for work on rivers in California. The hull is 140ft. 
by 6lft., built of steel trusses and frames, with steel 
plating for the sides and a timber bottom and deck. It is 
13}ft. deep on the centre line. At the forward end is an 
A-frame 68ft. high, built of timbers 20in by 20in., each 
76ft. long. This is supported by inclined back-legs 
seated at the stern. Midway between the feet of the 
A-frame is a heel casting, to which is fitted a timber boom 
or jib 195ft. long, 22in. by 22in. in section, trussed vertically 





and laterally. A topping lift or luffing tackle leads from 
the end of the boom to the top of the A-frame. All 
machinery is in the hull. The superstructure has the 
crews’ quarters at the deck level, with the officers’ cabins 
above, and over all the enclosed operating house, 
corresponding to the pilot house of a steamer. The jib 
carries @ clamshell or two-section bucket of 5 yards 
capecity. When at work the boat is held by three 
vertical timbers or spuds, resting on the river bed. The 
stern spud is fitted to a slotted casting, attached to a 
steam cylinder. Steam being admitted to the cylinder, 
the dredger is pushed forward. The dredger has two 
tandem cross-compound condensing engines on the ends 
of the main shaft from which the cable drums are driven 
by gearing. 


STEAM TENDERS FOR LOCOMOTIVES. 


The development of the Mallet locomotive to its 
enormous dimensions on American railways has resulted 
in the “ triplex’”’ engine having three groups of driving 
wheels, the rear groups being under the tender. A more 
recent and more peculiar ement is the application 
of power to tenders for engines of more ordinary type and 
size. To increase the power of new goods engines of the 
2-8-2 type the Southern Railway has taken discarded 
engines of the 2-6-0 and 2-8-0 types, removed their 
boilers and placed large tanks or tender bodies on the 
frames. The cylinders of the tender are reduced to a 
smaller diameter than those of the engine, and the steaming 
capacity of the boiler is improved by means of fire-brick 
arches, while a feed-water heater is added to utilise the 
exhaust from the air-brake compressor pump. Well- 
lagged pipes convey either superheated or saturated steam 
to the tender cylinders. The 2-8-0 tender increases the 
drawbar pull of the engine by nearly 40 per cent. The 
engine has cylinders 27in. by 30in., and 63in. driving 
wheels, with 51,600 lb. tractive power. The cylinders 
are bushed to 27in. by 26in., giving a tractive effort of 
48,000 lb. The 2-8-0 tender with cylinders 20in. by 24in. 
and 50in. driving wheels has a tractive effort of 28,500 lb., 
making a total of 76,500 lb. The weight of the steam 
tender is about 85 tons. It carries 8000 gallons of water. 
The engine weighs 135 tons with 107 tons on the drivers. 
On a division seventy miles long, with gradients of 1 in 66 
and 1 in 59, the 2-8-2 engines alone can take trains of 
1100 tons on the heavy gradients and 1150 tons elsewhere. 
The ‘‘ duplex’? engines—with steam tenders—can take 
1400 tons and 1600 tons, an increase of 27 and 39 per cent. 
respectively. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST, FEBRUARY EXAMINATIONS, 1917. 


Preliminary (46).—J. M. Adcock, F. R. Alderson, J. F. Bed- 
ford, W. Bell, B. A. Bent, W. Bentley, H. 8S. Boulding, H. C. 
Brown, C. E. Butler, R. B. Cant, E. Casey, W. R. Clark, A. M. 
G. Cobbold, L. O. Cope, J. Cruikshank, A. E. Fegredo, W. H. 
Geary, F. Goldstone, J. Hardie, T. Hopwood, A. 8. Howarth, 
W. J. Kay, W. J. 8S. Key, G. C. P. Lennox, R. R. V. Littlewood, 
J. Locking, M. J. McMaking, H. P. H. Morgan, G. W. Morrall, 
R. W. Munday, J. G. O’Reilly, W. F. de Penning, A. H. Perry, 
G. H. Robinson, W. R. Robson, C. de Rosairo, J. E. H. Smith, 
T. Somerscales, G. Stanley, G. H. Stevens, L. Straw, P. A. 
Taylor, H. W. Tee, H. L. D. Tucker, W. 8S. Wentworth, F. T. 
Wreford. 

Associate Membership (48) : Whole Examination (35).—G. W. 
Albertson, A. T. Barnard, W. D. Barraclough, C. G. Brown, 
J. G. Brown, P. L. Chapman, M. 8. Christoffelsz, M. J. Crawford, 
P. Dalton, A. R. Edington, R. J. Fisher, T. M. Gourlay, T. R. V. 
Gulliver, W. A. Hargreaves, W. M. Hebblethwaite, T. Hopwood, 
G. B. Jones, W. J. Kay, W. C. Lloyd, W. G. Lumsden, G. McKay, 
J. S. Marshall, S. G. Mustafa, J. E. M. Noad, T. W. Phillips, 
P. G. Pickwell, W. H. Price, H. R. Sayer, P. G. Shaw, T. Somer- 
scales, G. E. Syms, H. J. Turpin, A. Tyndall, W. C. Williams, 
F. G. Wray. 

E. ination Completed by Pass in Section B (9); (Section A 
passed previously).—J. F. Aitken, G. Baily, H. N. Bates, T. S. 
Duggan, L. B. Holden, E. M. James, J. B. Jordan, F. D. Phillips, 
G. EL Smeed. 

Passed in Part (4); Section A only.—J. F. Bedford, J. N. 
Mitra, G. G. Nicholson, D. McE. Shaw. 

Examination in Drawings, Specifications, and Quantities 
(Optional) (2).—H. R. Sayer, T. Somerscales. 

















COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters : Balderton-street, Oxford-street, W. 
ORDERS 


For the Week by Lieut.-Col. C. 8. Clay, V.D., Commanding. 
Officer for the Week.—Platoon Commander A. Gerard. 
Next for Duty.—Platoon Commander No 3 peg i 
Monday, June 11th.—Technical for No. 3, Right Half Com- 
pany, at Regency-street. Drill, No. 3 Company, Left Half 
Company. Signalling Class. Recruits’ Drill, 6.30. 
Tuesday, June 12th.—Lecture, 6.30, Sergt.-Instructor Higgs, 
‘** Pontooning.” Physical Drill and Bayonet Fighting, 5.30 to 
6.30. 


Wednesday, June 13th.—Drill, No. 1 Company, Right Half 
Company, 6.15. 

Thursday, June 14th.—Drill, No. 2 Company, Right Half 
Company. Ambulance Class, 6.30. Signalling Class. 

Friday, June 15th.—Technical for No. 3 Company, Left Half 
Company, at Regency-street. Drill, No. 3 Company, Right 
Half Company. ruits’ Drill at 6.30 to 7.30. 

Saturday, June 16th.—Commanding Officer’s Parade, 3 p.m., 
at Putney Bridge Station, for Route March. , 

Sunday, June 17th.—Parade Clapham Common (Tube Rail- 
way), 9.45 a.m., for work at Bombing School. Uniform. 
Rations to be carried. 

Armiets.—Members are warned that armlets must be worn 
at ail plain clothes parades. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place at 
Headquarters. 
Macreop YEARSLEY, 


June llth, 1917. Adjutant. 








“ TasLes or Erecrriciry Unpertakines.”—The Electrician 
has just published in one volume its ‘‘ Tables of Electricity 
Undertakings,” and it proposes to do the same thing annually 
in future. The nature of these useful tables is now so well 
known that there is noyneedgfor us to describe them in the 
present instance. The price of the book, which can be obtained 
at the Electrician offices, 8, Bouverie-street, E.C. 4, is 5s, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Advance in Ironworkers’ Wages. 


SINCE my last the accountants to the Iron Trade 
Wages Board have issued the results of their inquiry into 
the selling prices of the seventeen selected manufactured 
ironmaking firms during March and April last. They show 
that the net average realised figure has been £15 5s. per 
ton, as against £15 Os. 8d. in the opening two months of the 
year, an increase, it will be seen, of 4s. 4d. per ton. The 
appreciation in selling prices is sufficient to give iron- 
workers a further advance in wages of 2} per cent., and 
the rate for puddling has now reached the extraordinary 
figure of 18s. This is the third advance of 2} per cent. 
this year. One of the most gratifying features of the 
return is the improvement of tonnage to which it testifies. 
The output of the seventeen firms was about 10 per cent. 
above that of January and February, when the total fell 
to 28,768 tons, as compared with 31,617 tons in the 
closing two months of 1916, and 32,235 tons in September 
and October. It is interesting that the average selling 
prices of the individual mill products making up the 
aggregate were as follows :—Bars, £14 16s. 34$d.; angles 
and tees, £15 6s. 93d.; plates and sheets, £18 5s. 63d., 
and hoops, strips, and miscellaneous sorts, £16 2s. 5d. 
The largest increase during March and Apri!, contrasted 
with January and February, is shown to have occurred 
in plates and sheets, which have improved by 12s. 10d. per 
ton; bars have improved by 3s. per ton, but angles and 
tees have dropped 2s. per ton. 


Finished Iron Trade. 


Mill and forge owners are besieged with remon- 
strances as to overdue deliveries of finished iron; yet 
there is a considerable margin of unutilised productive 
capacity, owing primarily to the shortage of labour. 
Merchants and consumers on ’Change to-day—Thursday 
—in Birmingham were pressing incessantly for supplies, 
and complained of the large amount of business which is 
held up owing to the irregularity of deliveries, but iron- 
masters on their part claim that they are doing what they 
can to facilitate output and distribution; ‘“ they cannot 
do the impossible.” There was no indication to-day 
that the upward tendency of bar iron prices is coming to 
an end. Nominally, quotations are very much where 
they were at the beginning of the quarter, bars of nut and 
bolt qualities making £14 5s. to £14 10s. net, district 
delivery. But this level has become more representative. 
‘The maximum for merchant bars under the Control remains 
at £13 15s. net at makers’ works, and that for marked bars 
£15 10s., less 2} per cent. Small rounds, squares, and 
flats are in very insufficient supply at £16 10s. per ton 
basis. Those sheet mills in the district which have not 
been stopped are in irregular operation. Sheet bars and 
billets are only released for Government work. Orders 
are mainly confined to black sheets. Prices remain at 
£28 10s. for galvanised sheets for export, and £29 10s. for 
home consumption, while black sheets (doubles) are 
£19 10s., and painted sheets £20 10s. per ton. 


Pig Iron. 


The holiday intermission has done little to 
relieve the shortage of pig iron supplies. Some of the 
Staffordshire houses are paying increased attention to 
foundry sorts, with the result that it is quickly found there 
is very little play in the market as regards forge iron. 
It is more a question of expediting deliveries than of 
negotiating new business just now. In the larger radius 
of the Midland ironworking districts furnace owners, 
whose previous experience has not lain in the direction 
of basic production, are working hard at the practical 
difficulties of the problem with more or less success. 
All quotations are at the top figure. If there are any 
concessions they are quite exceptional. Prices keep at :— 
South Staffordshire : Common forge iron, 90s.; part-mine 
forge, 95s.; foundry, 97s. 6d.; all-mine forge, 115s.; 
foundry, 120s.; warm-air forge (cylinder), 167s. 6d.; 
cold-blast, 182s. 6d.; North Staffordshire: No. 4 forge, 
$5s.; foundry numbers, 97s. 6d.; basic, 97s. 6d. North- 
amptonshire : No. 4 forge, 87s. 6d., and No. 3 foundry, 
90s.; and Derbyshire, No. 4 forge, 90s.,and No. 3 foundry, 
92s. 6d. 


Steel. 


All classes of steel are difficult to get, except for 
official work. Efforts are made to keep the export trade 
going in a considerable range of manufactures which 
employ steel as their raw material. Reserves of stock 

-for carrying on the home trade are reduced to a very low 

ebb. Merchants try in vain to replenish exhausted com- 
partments in their warehouses, and no promises for 
deliveries of bars and plates can be given. For the 
rolling of small sizes, billets are bought in limited parcels, 
but most of them are defectives. It is very difficult to 
get billets for rolling down into finished steel rounds, 
squares, and flats. Discard billets are still being made 
use of as far as possible, and but for this resource the 
position of consumers in the matter of obtaining supplies 
would be very much worse. The price of discard steel 
remains at £10 7s. 6d.,f.0.t. at works, plus 24 per cent. 
for merchants’ commission. For small finished rolled steel 
bars the basis price remains at £18 10s. per ton. The only 
importation of American material of any weight is that of 
wire rods, and these cannot be got at less than about 
£27 per ton Liverpool. In steel melting scrap and wrought 
iron scrap the market is rather inactive. Heavy cast iron 
scrap is relatively more plentiful, and realises from £5 2s. 6d. 
to £5 5s. per ton on Birmingham Exchange. 


Birmingham Water and Gas Supply. 


The Water Committee of the Birmingham Cor- 
poration has experienced such a large increase in the con- 
sumption of water that it is proposing again to use the 
river Blyth, previously discarded as a source of supply 


a scheme for submission to the Council with this object. 
For the year ending March last there was a deficiency on 
the working of the water department of £56,000, and 
towards extinguishing this loss a sum of £54,443, the 
profits of the gas and electricity departments, will have 
to be applied, instead of any relief being assigned to the 
rates. To cope with the increasing output of gas in 
Birmingham it is necessary that improved carbonising 
plant shall be provided to meet the estimated require- 
ments for next winter. Arrangements have accordingly 
been made to erect vertical retorts at the Windsor-street 
works, capable of producing two and _ three-quarter 
million cubic feet of gas per diem. Contracts aggregating 
£100,000 have been entered into by the Corporation Gas 
Committee. 


Electricity from Water Power. 


The engineer to the Worcester Corporation 
electricity undertaking, Mr. C. M. Shaw, reports that a 
record output was obtained during the twelvemonth 
ending March last from the water power on the river 
Teme at Powick, and it is his suggestion that the water 
power at Diglis Weir, on the Severn, should now be 
utilised. Mr. Shaw estimates that 14 million units per 
annum could be generated thereby, and a substantial 
margin of profit, at a selling cost of $d. per unit, obtained. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE resumption of business after the holidays 
brought more people to the Tuesday market on the 
Manchester Exchange, but there was not much business 
for them to do. In fact, the greater part of the iron and 
steel business normally done on the Manchester market is 
held up by the absence of supplies. If it be possible, 
finished steel is scarcer than ever for all ordinary purposes, 
and finished iron is rapidly following in the same direction. 
Some time ago there was a hope expressed that America’s 
entry into the war would lead to a modification of her 
steel and iron prices in favour of the Allies, and this 
hope seemed more or less reasonable. So far, however, 
the reverse process has taken place, and the American 
war demand has been utilised as an excuse for still more 
extravagant rates. It seems to be forgotten—or ignored— 
that a state of war, while it certainly produces a war 
demand, will at the same time almost as certainly lead 
to a diminution of the ordinary demand ; but perhaps this 
forgotten fact will tell later on. The proportion of the 
total American steel production used for ordinary industrial 
purposes within the country was very great; in fact, 
much greater than in the other two great steel-producing 
countries, viz., Great Britain and Germany. Recent 
reports of steel prices from America show that about 
95 dols. would be asked for billets—say, nearly £20 per 
ton—and to this would have to be added transport ex- 
penses. Our fixed price for similar material made here 
is £10 7s. 6d. The position in hematite iron does not 
seem to be any easier as yet, for every ton produced 
appears to be needed for war purposes, and the same may 
be said of basic iron. 


Foundry Iron. 


With regard to foundry iron, there would seem 
still to be a greater ease in the Cleveland market; but 
so far this has only resulted in a larger exportation, so that 
the Lancashire consumer derives no immediate benefit. 
Apparently the volume of the shipments is controlled 
only by the supply of shipping, and, of course, with the 
unequal prices for home consumption and for export 
the tendency will be to ship every ton for which a permit 
andaship can befound. The policy—tosay nothing about 
justice—of having two prices is questionable, and the 
position might receive attention. The local market in 
Manchester is more active this week, and it is evident that 
there is some anxiety to buy; but sellers are reserved, 
and do not want to commit themselves very far. A 
moderate business has been done in Derbyshire No. 3 
iron at 98s. 8d. delivered, including the merchant’s com- 
mission, and some sales of No. 3 Staffordshire have been 
made at 102s. 6d. The Derbyshire price is subject to an 
increase in the maximum; but as by this time most 
people have ceased to believe in the probability of any 
change in Midland iron maxima, this is not now so con- 
vincing a reason why consumers should pay 4s. more 
for the Staffordshire make. One cannot suppose that 
there is 4s. worth of difference in quality, for no one, 
unless it be a Staffordshire maker, would believe such a 
thing, and one would be afraid of a personal assault in 
suggesting a proposition of this kind to a Derbyshire 
maker. Why, then, do people pay 102s. 6d. for No. 3 
Staffordshire ? The inference is that they cannot get 
Derbyshire iron at 98s. 8d., or, in other words, that there 
is not enough to go round, and one fears that this inference 
is true. Certainly neither the one nor the other iron goes 
begging when offered in this district, but, of course, the 
control of prices prevents people from forming a judgment 
of the market in the ordinary way, and there are no 
speculative sales to guide one. Lincolnshire foundry iron 
is still absent from the market here, and no great quantity 
of Northamptonshire is offered, owing to the high carriage. 
Small lots of Scotch iron are sold at 126s. 6d. for the 
Eglinton group, and 128s, for the Glengarnock group, 
delivered by rail, and plus a commission of 1} per cent. 
when the sales are made through a merchant. 


Forge Iron. 


There has been quite a fair demand, and it is 
now easy for a merchant selling forge iron to add his 
commission, although probably the greater part of this 
business is done direct, based on a price of 90s. on trucks 
at the furnaces. 


Semi-steel. 


to the usual importing firms one learns that in all pro- 
bability billets would cost as much to import as wire 
rods. Small lots of the latter have been offered at £30, 
c.i.f.; but it may be doubted whether new business could 
be arranged even at this outrageous price. 


Scrap. 


There is at the present moment but little business 
going on in scrap, and that is mainly on old contracts at 
prices higher than the present limits. A belief is growing 
in this district that the authorities must soon reconsider 
the whole position as regards waste materials, and with 
this reconsideration should come a drastic revision of 
prices. At the moment one would be inclined to say 
that the only way of carrying on the trade profitably is 
to be found in evading by some means or other the regula- 
tions made to control it, and as one cannot recommend 
sucha method of doing business, the simple, honest course 
is to suspend business in the meantime and wait. Con- 
sumers of scrap will certainly be inconvenienced, and then 
they will probably join the trade in urging reform. In 
heavy wrought scrap nothing is being done at all on 
legitimate lines, but whether any illegitimate transac- 
tions take place it is impossible to say. This has been 
the position almost since the prices were fixed, but now 
the same kind of position is coming about in the steel scrap 
trade. Dealers here are not selling any more ordinary steel 
scrap at 105s. per ton on trucks partly, because the supply 
is small, and partly because they hope for a revision of 
the limit. The same applies to steel turnings at 50s. on 
trucks. There have been rumours that a good deal more 
has been paid for the latter. ‘The market for foundry scrap 
is in a more settled condition, but here, again, the supplies 
coming in are said to be small, and holders are very firm. 
For fine textile scrap 112s. 6d. is asked delivered, and 
for other qualities from 105s. to 110s. 


Metals. 


Copper is unaltered, strong sheets being at 
£165 per ton, but, of course, under strict control. Tin 
has suffered something of a collapse, and English metal 
is now quoted here at £245. This is a very long way 
above the London price of foreign tin. There is no 
quotation for lead. 


Engineering Labour. 


Work was resumed in this district on Monday 
after the Whitsuntide holidays, and is again in full swing. 
An interesting outcome of the strike occurred at Oldham 
on Tuesday last, when a number of foundry moulders 
claimed a week’s wages from a certain firm as compensation 
for dismissal without notice. It appears that in conse- 
quence of a number of the firm’s workpeople giving up 
work on May 3rd last the firm was compelled to close 
down the works, including the foundry, and the claimants 
contended that it was unnecessary to close the foundry, 
as it could have been kept running independently of 
the other sections of the works. The proprietors, on the 
other hand, said the foundry could not be run separately, 
as the skilled men who were on strike included those 
for attending to the motors. It was denied that there 
had been any dismissals, and there was no lock-out. 
The Court found that the men were not dismissed without 
notice, and the claim of the men therefore failed. 


Barrow-I1n-FurNEsS, Thursday. 
Hematites. 


There is marked activity all through this district, 
and a big volume of iron is being produced. More iron, 
however, is required, not only on local but on general 
home account, but there are no signs of any additional 
furnaces being put into operation immediately. Makers 
are doing their best to satisfy customers’ requirements, 
but they cannot give delivery promptly to everyone. 
On local account alone a vast tonnage of iron is wanted, 
and this demand will be heavier shortly, when improve- 
ments and extensions are completed. There are in all 
30 furnaces in blast. Prices are at the maximum rate, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
perton. Special brands are at 140s. per ton f.o.t. 


Iron Ore. 


The importance of a gooa and regular supply 
of hematite iron ore is well recognised alike by mine- 
owners and the men, and every endeavour is being made 
to maintain a good output. On local account fuller 
deliveries still are wanted, and until such are forthcoming 
it is not an easy matter to light new furnaces. All through 
the district there is a busy state of affairs, and at some of 
the mines the output has never been so heavy. Foreign 
ores are in brisk request. 


Steel. 


There are no new features to report in the steel 
trade. There is the same briskness round, and from 
the Barrow and Workington works a good, solid output 
is being maintained. This output is largely in billets and 
similar sorts of semi-manufactured steel wanted for various 
uses of national importance. Billets are at £12 per ton. 
There is still nothing being done at the Barrow plate 
mills. Ordinary steel sections are in the background, 
and prices are unchanged, with heavy rails at £10 17s. 6d. 
to £11 10s., light rails £14 to £14 10s., heavy tram rails 
£14, ship plates £11 10s., and boiler plates £12 10s. per 
ton. The steel foundries are fully employed, as also are 
the smaller steel industries and the engineering shops. 


Fuel. 


The demand for steam coal is brisk all round, and 
steam sorts are at 25s. to 27s. 6d. per ton delivered. House 
coal is in quieter demand at 27s. 6d. to 37s. 6d. per ton. 
For coke there is a strong demand. East Coast qualities 
are at 33s. to 35s. 6d. per ton, with Lancashire cokes at 
3ls. per ton. Cumberland coke is in full demand in 
that county. 








additional to that obtained from Wales, and it is preparing 





There are no billets on offer here, and in talking 
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SHEFFIELD. 
(From our own Correspondent.) 
The Industrial Rebound. 


THERE is, in this district, a very pronounced 
industrial rebound from the temporary setback caused 
by the strike, Thanks to the proficient organisation of 
controlled firms, the recuperative powers of our war 
factories are sufficiently strong to ensure a quick recovery 
from the trouble, but now that the peril has been passed, 
its reality will bc appreciated by every true British 
workman, whether or not he actually favoured the strike. 
He will be able now calmly to place against any little 
point which seems to have been gained by the strike the 
disaster that might have been so easily precipitated, and 
if‘he has a care for the interests of his country, he will in 
future cast his vote in favour of a more reasonable time 
and method for the assertion of his claims. Just now, 
however, one of the penalties of the stoppage is being 
paid in the form of an attempt to overtake arrears of 
orders, with the result that many of the men are running 
longer hours than ever. I am told that it is no uncommon 
thing for three shifts to be worked in succession by a man, 
so that in this matter the strike has put the clock back, 
for working conditions had become better in every way 
than at any time since the commencement of the great 
munitions “ push.”” These prolonged hours—some of the 
men run from twenty to thirty at a stretch—make me 
wonder, by the way, whether it would be possible for 
anything further to be done for the personal comfort of 
employees. I understand that in many cases—I would 
not like to think in all—there is no special accommodation 
on the premises for numbers of men at meal times and, 
unless they happen to know where to find a bucket of 
water, no facilities for enjoying a refreshing wash when 
they feel like it. In these days, when employers are 
showing themselves so anxious to improve the general 
working conditions—and are, in fact, doing so—it may 
be that a word in season is all that is necessary to put a 
matter like this right, though there may be many difficulties 
in the way. When an expensive machine is in question, 
everything needful for its smooth running is provided. 
Human machinery should not have less consideration, 
and it is still true that the better the man the better the 
work. 


A Timely Warning. 


In the course of last week’s letter, which in my 
absence was written by a colleague, the view was expressed 
that with the settlement of the strike not a cloud remained 
on the labour horizon. In a sense, that is true; in a 
sense, it is not true. The atmosphere cannot be entirely 
free from the electricity of industrial unrest until every 
genuine trade unionist, acting upon the counsels of his 
constitutionally appointed leaders, recognises the fact that 
the so-called ‘engineers’ strike” was really an 
“engineered” strike, and that the elements responsible 
for it are still in our midst. What is needed in the trade 
unionist, if the horizon is to be kept clear of clouds, is a 
loyal faith in his accredited leaders, who are in touch with 
the Government and employers, and know the true 
inwardness of the situation and the ability to discern at 
once the cloven hoof of the enemy in labour agitations 
worked up in defiance of trade union executives. This is 
not written without a sound reason. So far as the Sheffield 
district is concerned, the warning should be specially 
heeded. The evil spirit responsible for the recent trouble 
may manifest itself again in another direction. Already 
an undercurrent may be in motion. Some who should 
know, believe it to be so; but of that I cannot say from 
personal knowledge. Of this, however, I am sure, that any 
such danger, supposing it exists, could and should be 
easily met if the fact is kept in mind, that the present 
safety of the country, and our hopes of future industrial 
expansion, depend upon the cohesion of all classes and 
interests now, and that any influence bearing in an 
opposite direction may be rightly regarded with suspicion, 
as emanating from enemy sources, in spite of any “ rights- 
of-the-working-classes ” guise it may assume. Covertly, 
this influence is still operating. Those who know the 
labour situation here best are not blind to the fact. It 
may not succeed in creating another trouble such as that 
recently settled, but it may make an attempt to do so. 
If it should, an opportunity would be provided for 
patriotic workers to wipe out the mistake they made in 
following the false lead of a gang of mischief makers, 
who would have no compunctions about selling the 
country to the enemy. The Government’s sympathies 
are plainly with the workers, with whom employers are 
prepared to enter into the closest understanding. If 
victory comes soon to the cause of the Allies the industrial 
prospects in this district are of the brightest. There will 
be more work than ever, wages will be permanently 
higher, and I believe factory conditions will be revolu- 
tionised ; but, if these hopes are to materialise, capital 
and labour must stand hand in hand, ready to make 
sacrifices, if needful, in the common interests. 


To Prevent Strikes. 


This warning may read a trifle pessimistic in 
the light of a very praiseworthy attempt being made in 
Sheffield to draw into a closer understanding employers 
and employed, and so prevent the danger of strikes. Tig 
is probable that little would have been heard publicly 
of the movement referred to, but for the circulation 
this week of the details of a scheme for establishing in 
the building trade an industrial parliament, to which 
both sides might take their difficulties with a view to 
amicable adjustment. This excellent spirit has, of course, 
been manifested for a long time, in spite of the discourage- 
ment of occasional ruptures. As an example of what 
I mean, representatives of Capital and Labour were called 
together in Sheffield some time back for a meeting under 
the chairmanship of a ‘‘ neutral ”’ of considerable influence 
and wide knowledge of industrial conditions. The result 
is that a joint committee and secretaries have been 
appointed with a view to devising a plan whereby stoppages 
may be avoided. There are, however, so many difficulties 
in the path that, according to one of the interested leaders, 
a scheme cannot at once be drawn up, nor is it in the 
interests of either side that the matter should be rushed 





at all. If anything tangible is accomplished it can only 
be with the goodwill and support of the majority on both 
sides. It is good that such a movement is on foot, and 
it is to be sincerely hoped that its growth and influence 
will prove sufficiently strong to extinguish any spirit 
of industrial unrest that may attempt to assert itself 
in the Sheffield area. But it is never wise to take too 
much for granted. The watch tower is an important 
post in these days. 


Machinery Development. 


A reference in “ Random Reflections ”’ last week 
to the passing of “trade secrets”’ makes a very strong 
appeal to Sheffield steel manufacturers. “It may, with 
some assurance, be asserted,”’ urged the writer, ‘‘ that not 
many years hence, the only: people with trade secrets will 
be the rapidly disappearing class of small industrialists, 
people like the little cutlers of Sheffield, who have handed 
down from father to son, for generations, secret nostrums 
for the hardening of steel.” Speaking from the Sheffield 
point of view, I can safely say that never were truer words 
written. One of the revelations of war conditions has been 
the wrong-headedness of the trade secret policy. Yet it 
was strong here. Manufacturers who met as clubmen at 
lunch or for a social hour of an evening, were as close as 
oysters regarding workshop affairs. To many works 
there has been absolutely no admission for an outsider, 
lest some “ secret ” were conveyed to a rival manufacturer. 
And in most cases there were no secrets to convey. The 
work of the Applied Science Department of the University 
paved the way for what the war is doing, in laying bare 
the futility of these “ bad old customs.” They stood in 
the path of trade development and were responsible for 
feelings of trade jealousies and suspicions. They were 
associated in Sheffield chiefly with the old handicraft 
methods, and were very pronounced in the cutlery 
industry, though an attempt has been made, in the latter, 
to drag them forward into the new machinery era into 
which the industry is now entering. With a show of 
reluctance, the opponents of machinery practice are 
conceding the point that a machine forged and machine 
ground razor is, under the best conditions, superior to the 
hand-made article. The argument was that the peculiar 
hammer blows of the hand forger put “life’’ into the 
blade and that the “ roll’? movement which the hand 
grinder gave to the blade had an efficacy which nothing 
else could impart. The secret of the skill in both cases 
was vaguely attributed to heredity. In the case of forging, 
the introduction of the drop stamp was resented, and as a 
compromise, the power-hammer was used in some shops, 
but in recent years the fact has been proved beyond 
contention that all the work of the separate blows of the 
hand forger can be concentrated, efficacy included, into 
one blow from the drop stamp, which, moreover, produces 
at once a razor blade already hollowed, thus saving the 
laborious work of the grinder in hollowing it out, while as 
regards razor grinding, the machines, like those for table 
blades, have the “‘ roll” action, and are in every way satis- 
factory. But in a few works equipped with cutlery 
grinding machines there is still preserved the old air of 
secrecy, so absolutely silly and purposeless. It is this 
spirit that has kept back the Sheffield eutlery industry, 
and was mainly responsible for losing the cream of the 
razor and scissor making branches to the Germans, who 
were thus enabled to dominate, for such things, not only 
the principal foreign markets, but those of our Colonies 
and Dependencies. Now Sheffield is offered another 
chance—a chance it could never have expected. To 
realise it, the ‘little cutlery masters’ must be absorbed, 
works that cannot be modernised must be scrapped, firms 
not sufficiently strong to make a separate stand in the 
new era will be compelled to amalgamate. Hand-made 
cutlery is doomed, the whole industry has to be equipped 
with the most modern machinery and standardisation is 
imperative. Already the more advanced officials in the 
industry are asking for facilities for tuition in the use of 
machine tools ; a new race of cutlery workers is in prospect. 
Under these conditions, and these only, will the output 
from Sheffield rise to a level sufficiently high to enable the 
industry to avail itself of the splendid new openings now 
offered abroad. 


Tribunal Cases in May. 


May was an abnormal month because of the 
engineers’ strike, but keeping that fact in mind the 
statistics compiled by the chairman of the Munitions 
Tribunal, Sir William Clegg, are not without interest. 
The total cases brought before the court numbered 290, 
against 407 in April, and 111 men lost 10,954 hours, 
or an average of 98.7 per man, against April’s 198 cases 
with 18,922 lost hours, an average of 95.6. One man was 
fined for refusing to work overtime; the cases of drunken- 
ness were the same as in April; those of interfering with 
other workmen showed an increase, and for refusing to 
obey orders there were 27 defendants, compared with 
13 in April, but the number of cases of gambling in the 
works brought before the court fell from 24 in April to 
lllast month. Sir William usually makes some interesting 
observations on the month’s experience in the court, 
but on this occasion he makes no deductions from the 
statistics, because of the abnormal conditions under which 
Sheffield laboured during the greater part of May, leaving 
the figures to speak for themselves. 


Round the Works. 


As previously indicated, efforts are everywhere 
being made in the steel works to recover the ground 
lost during the strike, and from all appearances this will 
be done in time, for the pressure is now very great. The 
slight easiness observable of late in the production of 
shells seems to have vanished again, and there is great 
activity in steel for guns, mercantile shipbuilding, aeroplane 
parts, and thin plate for aircraft, armoured motors, 
and so on. ‘“‘ Tank” steel demands a large share of 
attention, and makers of boilers, presses, rolling mills, 
and oil tanks are exceedingly busy. Steel wire, iron, 
and horseshoes, and all descriptions of engineers’ tools 
are in very strong request, and such things as files cannot 
possibly be turned out fast enough. Any amount of 
business is being offered to Sheffield firms on all hands, 
and what with orders actually on the books, and inquiries 
there should be enough to keep works busy for_two_or 





three years. There are still crucible furnaces standing 
for want of the right kind of men, which is a great pity 
in view of the pressing demand. Oversea contracts 
continue to be accepted in considerable volume, the latest 
including saws for Calcutta; tools for Singapore, Manila, 
Penang, Wellington, Bombay, and Sydney ; steel for 
Genoa, Valparaiso, Toronto, and Newfoundland ; drills 
for Petrograd; vices for Melbourne and Calcutta; knives 
for Genoa and Calcutta; hardware for Rosario; sheep 
shears for Puerto; electroplate for Valparaiso, Talcahuana, 
and Valencia ; cutlery for Bombay, Montreal, St. John’s, 
Rio, Talcahuana, Santos, Winnipeg, Calcutta, Sierra 
Leone, and La Guayra; and files for Calcutta. 


Steel, Iron, and Coal. 


There seems less expectancy now that any 
upward movement will at present be made in Derbyshire 
irons, but the market is very firm on the maximum, as 
it is also for Lincolnshire makes. Consumers of hematite 
iron continue hoping that some means will yet be found 
of so reorganising labour supplies that more men will 
be available for the obtaining of raw materials and the 
manning of fresh furnaces. At the moment, however, 
messages from the East and West Coasts show no imme- 
diate prospect of this. Deliveries of special qualities are 
really good, but much more could be taken. No open- 
hearth steel is going to cutlery works, and as stocks of 
this steel are now about exhausted, cutlers are having 
practically to depend upon what use they can make of 
shell discards, though, of course, they can still _buy 
crucible steel. The general local output of steel is increas- 
ing steadily, but there is room for considerable expansion 
yet. All qualities of iron and steel scrap find a very 
ready market. Steam coal keeps strong and active. 
Exports are chiefly now for Allies, though our own 
Government’s requirements are heavy, and neutrals are 
putting out important inquiries for’ forward business. 
The concluding of this, however, is hindered by want 
of boats, so that no great weight has actually been fixed 
up. Licences are not so difficult to obtain. Nuts are 
in short supply, and the call for all qualities of slacks 
is insistent, with contracts often in arrear, and nothing 
worth speaking of on the open market. House coals seem 
to be a trifle easier. Best South Yorkshire steam hards 
quote 17s. 9d. to 18s. 3d.; best Derkyshire, 17s. to 
17s. 3d.; seconds, 16s. 6d. to 16s. 9d.; and cobbles, 
16s. 6d. to 17s. Coke is very firm. 








SCOTLAND. 
(From our own Correspondent.) 
Labour and Dilution. 


A CONFERENCE was held in Glasgow last week 
between the local National Service Committee, the 
Commissioner for Scotland, the Munitions Area Recruiting 
Officer, the Dilution Officer, and the Substitution Officer, 
to discuss measures for obtaining dilution recruits. 
Representatives of the various insurance societies were 
present. These societies are now carrying out a canvass 
of their members under the National Service scheme, 
and it is estimated that between 160,000 and 200,000 
persons will be interviewed before the canvass closes 
on June 18th. 


The Reduced Coal Output. 


References have been recently made to the reduc- 
tion in the output of coal per man, and various reasons 
have been advanced to explain it. Mr. Robert Brown, 
the secretary of the National Union of Scottish Mine 
Workers, in reply to statements made, said that the 
output per man had certainly decreased from 451 tons in 
1898 to 399 tons in 1913, but this was largely accounted 
for by the fact that a big proportion of the thick seams 
had become exhausted, and thinner seams were now being 
worked. Further, the workings now extended in some 
pits to three and three and a-half miles from the pit 
bottom, compared with half a mile fifteen years ago. 
Mine workers end miners’ officials had not opposed coal- 
cutting or any other machinery, their attitude being 
merely to secure a fair price per ton. e work was 
mostly done at ton rates or by piecework, and the miners 
had to exert themselves to their utmost capacity to keep 
up with the machinery. The latest Government returns 
showed that the number of coal-cutters at work throughout 
Scotland during 1915 was 535, while fifteen years ago 
they wereararity. It was also pointed out that the output 
of coal in 1914 was 38,847,362 tons, valued at £17,487,427, 
while that of 1915 was 35,596,856 tons, valued at 
£21,817,302—a decrease of 3,250,506 tons, and an increase 
in value of £4,329,875. 


Pig Iron. 


Scotch pig iron makers continue to do a large 
business directly or indirectly on war account. For 
ordinary consumption supplies are very scarce. Hematite 
is hardly obtainable, and No. 1 foundry is in much the 
same position, while No. 3 is by no means plentiful. 
Shipments are almost entirely in the interests of the 
Allied countries, outside licences being few and far between. 
Prices remain firm and unchanged. 


Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 13, 25s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or 
Troon, and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; 
Nos. 3, 121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 
130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


No alteration is noticeable in the position of the 
steel trade. The demand for steel bars and shipbuilding 
material is still very urgent, and with the ordinary demands 
of the Allies, absorb the output. Ordinary mercantile 
business is very slow, as even when licences are obtained 
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the question of deliveries is a serious stumbling block. 
Black sheet makers are producing a large amount of 
material in the heavy gauges, but work is being interfered 
with occasionally owing to irregularities in the supply 
of raw materials. The turnover of galvanised” goods is 
entirely on war account. In malleable iron, too, Govern- 
ment requirements account for the greater proportion 
of the output, and ordinary consumers are receiving 
scant attention. Quotations, however, are still on the 
basis of £15 5s. per ton, net, for export. The engineering 
trades have any amount of good orders on hand, both on 
war and ordinary account. 


Coal. 


No improvement is reported in the Scotch 
coal trade. Markets, generally, are dull, with prices 
inclining to be easier, and the outlook is far from promising. 
Labour and transport difficulties have reached such 
proportions that the Council of the Coal Merchants’ 
Association of Scotland recommends that wherever 
possible householders and others should keep up their 
supplies to the full extent of their accommodation, and 
thereby diminish the chances of inconvenience during 
the coming winter. In the meantime, in the West of 
Scotland district, industrial requirements remain com- 
paratively full, but collieries have difficulty in getting 
rid of outputs owing to an insufficient number of wagons. 
Prices are somewhat easier. Ell coals are quoted f.o.b. 
at Glasgow, 18s. 6d. to 20s. 6d.; splint, 2ls. to 26s.; 
navigation, 26s.; steam, 17s. 6d. to 20s. 6d.; treble nuts, 
23s. 6d.; doubles, 22s.; singles, 20s. per ton. Idle time 
is prevalent in the Lothians, and the situation is discourag- 
ing. The absence of export facilities is telling heavily 
on this district, local demands being totally insufficient 
to provide the collieries with anything like full employ- 
ment. Values, too, are dropping steadily. Best steams, 
f.o.b. Leith, 20s.; ‘secondary qualities, 18s. per ton. Con- 
ditions in Fifeshire are similar to those in the Lothians. 
Easier prices are now common and the outlook is depressing. 
Best screened navigations are quoted f.o.b. at Methil or 
Burntisland, 23s.; first-class steams, 23s.;  third-class 
steams, 19s. per ton. The aggregate shipments from 
Scottish ports amounted to 146,291 tons, compared with 
163,682 in the preceding week, and 213,988 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 
THE coal trade on its commercial side is more 
or less in a state of suspense. It has become common 
knowledge by this time that it is proposed to introduce 
at no very distant date minimum coal prices for supplies 
to the Allies. The consequence is that the market is 
to a very considerable extent held up. Colliery salesmen 
are holding off as regards doing business ahead, except 
at prices which buyers are reluctant to pay. In the 
meantime the system of minimum prices for Allies 
on a graduated scale according to quality is being 
discussed very freely, and there are many who pro- 
fess to believe that it will not work very satisfactorily. 
One rather delicate task is that of classifying the coals, 
and it is searcely possible that this can be achieved, and 
at the same time give satisfaction to all coalowners. 
A meeting of South Wales owners last week-end had the 
matter before it, and at the request of the Coal Controller 
appointed a committee to deal with the matter of classifi- 
cation, and colliery companies were requested to send 
in by Wednesday (June 6th), descriptions of the coals 
they work, and the committee will then place them in 
their proper section according to the grading scheme 
adopted. It is understood that those coal owners who 
are not satisfied that their coals have been classified 
correctly will have the opportunity of appearing before 
the committee to substantiate their claim to their particular 
qualities being placed higher than the committee decides 
upon. If the date of the introduction of the new minimum 
prices depends upon the completion of che classification 
it is quite conceivable that the new scheme will not come 
into operation for some time. 


Pitwood Supplies. 

The position regarding the importation of pitwood 
from France and Portugal is looking more hopeful, and 
this week members of the Bristol Channel Pitwood 
Importers’ Association have received a communication 
from Mr. Henderson, the deputy Controller of the Imports 
Restriction Department, requesting this body to appoint 
a committee, and also to arrange a deputation to discuss 
matters further with him. It is understood that so far 
as the agents acting on behalf of the Admiralty collieries 
are concerned, no serious obstacles are being placed 
in the way of them, and that they will be able 
to bring along as much wood as circumstances pre- 
vailing will permit, but as regards the private firms, 
most of whom are members of the Bristol Channel Pitwood 
Importers’ Association, it is probable that their operations 
will be curtailed, and that any aggregate quantity which 
they will be permitted to import will be apportioned 
among them according to the extent of their pre-war 
importations. 


Wages Questions. 

The men belonging to the Dock Wharf and River- 
side Workers’ Union, employed at the Swansea Docks, 
have been granted a further war bonus of 15 per cent., 
making altogether 40 per cent. At a meeting of the 
milling section of the Workers’ Union at Cardiff this week 
it was announced that with regard to the men’s demand 
for an increase in wages of 6s. 6d. per week, the employers, 
who had previously offered 3s. per week, had now conceded 
a further sum of that amount for all earning over £1 per 
week, and Is. 6d. per week for women and youths receiving 
less than £1 per week, thus making a total of 6s. per week. 
It was decided to accept the terms offered. 


Current Business. 
Operations have been far from active during the 


except at prices which approximate to the new minimum 
prices to be introduced for Allied business. Buyers, 
however, realising that there is nothing to be gained 
under the circumstances, are not buying ahead, and the 
inquiry has been confined, mainly, to parcels for shipment 
this week. Production at the collieries was not up to the 
usual standard during the last three days of last week, 
and consequently there has been comparatively little 
large coal offered on the market. Collieries have in some 
directions, however, met with considerable pressure for 
the supplies of coal available, and prices have hardened 
until all the better qualities of large are within the narrow 
limits of 29s. to 30s. Middlemen have, in some cases, 
discounted the prices quoted direct, but have met with 
difficulty when it has come to arranging the coals. 
Admiralty descriptions have been hard to secure, but drys, 
although fairly firm, have not met with much inquiry. 
Monmouthshires have throughout maintained a good tone, 
and 30s. has generally been quoted for the leading qualities, 
while even ordinary Eastern Valleys have been sold as 
high as 29s. 3d. for shipment this week. Among bitu- 
minous coals, No. 3 Rhondda have continued about the 
limitation level, but No. 2 Rhondda descriptions have not 
been very busy, and although up to 27s. 6d. has been done 
for large coals—salesmen have experienced difficulty in 
repeating this price, 27s. being about the top value. 
Small coals have not gone off as freely as was hoped for. 
There is still a fairly large quantity about, and although 
the position of one or two collieries has enabled them to 
quote 20s. for best bunkers, other salesmen have not been 
so well placed, and have quoted 17s. 6d. to 18s. The lower 
figure, however, is the one at which business is a practical 
proposition. Seconds have ruled about 16s. to 17s., but 
cargo sorts,which are plentiful in supply, are about 10s. 6d. 
to 16s. Patent fuel is unchanged at 28s. to 30s., and 
pitwood maintains 75s., arrivals being rather scanty. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 29s. to 30s.; ordinaries, 
28s. to 29s.; best drys, 28s. to 30s.; ordinary drys, 26s. to 
28s.; best bunker smalls, 17s. to 18s.; best ordinaries, 
16s. to 17s.; cargo smalls, 13s. to 16s.; inferiors, 10s. 6d. 
to 13s.; best Monmouthshire Black Vein large, 29s. to 30s.; 
ordinary Western Valleys, 29s. to 30s.; best Eastern 
Valleys, 29s. to 30s.; seconds Eastern Valleys, 28s. to 30s.; 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda large, 
29s. to 30s.; smalls, 19s. to 20s.; No. 2 Rhondda large, 
26s. 6d. to 27s. 6d.; through, 20s. to 21s.; smalls, 14s. to 
15s.; patent fuel, 28s. to 30s. Coke: Special foundry, 
50s. to 55s.; good foundry, 45s. to 47s. 6d.; furnace, 40s. 
to 45s.; pitwood, ex ship, 75s. 


LATER. 

The market continues to exhibit distinct firmness for 
prompt supplies of large coals, of which very little is on 
offer. The authorities are shipping substantial quantities, 
and this means that exporters find it very difficult to 
secure the release of any of the better qualities. Second 
Admiralties are nominally 30s., best drys 28s. to 30s., and 
practically all Monmouthshires, including ordinary Eastern 
Valleys, are round about 30s. Business has been done for 
one of the latter coals at 30s. 3d. for Cardiff shipment. 
No. 2 Rhondda large is steadier at 27s. to 28s., and washed 
nuts and beans are required for and are valued at about 
28s. to 29s. for the former, and 26s. to 27s. for the latter. 
Small coals are very quiet, and in the case of cargo sorts 
are very weak. Best bunkers are 17s. to 18s., but cargo 
sorts command barely 10s. 6d. to 13s. 6d. Coke values 
are slightly better in view of makers having reduced their 
stocks, but patent fuel and pitwood are unchanged. The 
coal exporters’ section of the Cardiff Local Committee 
for the supply of coal to France and Italy, discussed on 
Wednesday the subject of pooling the profits derived 
from new orders for France diverted from other districts 
to South Wales. The members ultimately decided against 
the proposal. 


Newport. 

Improved conditions have been in evidence in 
Monmouthshires. Loading pressure has been fairly 
heavy, and values are firm on the basis of 28s. to 30s. for 
leading qualities. Small coals are quiet and do not meet 
with a very ready inquiry, with the result values are 
rather on the easy side. Approximate prices :—Steam 
coal: Best Newport Black Vein large, 29s. to 30s.; 
Western Valleys, 29s. to 30s.; best Eastern Valleys, 29s. 
to 30s.; other sorts, 28s. to 29s.; best smalls, 14s. to 15s.; 
seconds, 12s. to 14s. Bituminous coals: Best house, 
25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 28s. to 30s.; pitwood, ex ship, 75s. 


Swansea, 


Tonnage arrivals at this port have been better, 
and this is reflected in a rather steadier tone in the market, 
but still large anthracite coals are on the easy side. 
Machine-made descriptions, however, are scarcer, and are 
very firm, rubbly culm being steady, but duff quiet. 
Approximate values :—Anthracite: Best malting large, 
24s. to 25s.; second malting large, 21s. 6d. to 23s.; Big 
Vein large, 19s. to 20s.; Red Vein large, 18s. to 19s.; 
machine made cobbles, 32s. 6d. to 35s.; Paris nuts, 33s. 
to 35s.; French nuts, 33s. to 35s.; stove nuts, 33s. to 35s.; 
beans, 28s. 6d. to 30s.; machine made large peas, 2 
to 22s.; rubbly culm, 10s. 9d. to 11s. 6d.; duff, 5s. to 5s. 9d. 
Steam coal: Best large, 25s. 6d. to 26s. 6d.; seconds, 21s. 
to 22s.; bunkers, 18s. 6d. to 21s. 6d.; smalls, 9s. 6d. to 13s. 
Bituminous coal: No. 3 Rhondda large, 26s. 6d. to 29s.; 
through and through, 22s. to 24s.; smalls, 17s. 6d. to 19s. 
Patent fuel, 28s. to 30s. 






Coal Factors’ Association. 


The members of the new organisation, composed 
of those interested in the inland coal trade, and styled the 
South Wales and Monmouthshire Coal Factors’ Association, 
have had a further meeting, and Mr. H. Kendrick, of 
Cardiff, has been elected chairman, Mr. J. Devereux, of 
Swansea, vice-chairman, Mr. C. H. Pullin, hon. treasurer, 
and Mr. E. C. A. Bliault, hon. secretary. It is expected 
that the Association will later have a membership of fifty 
to sixty, interested in the inland coal trade to the extent 


formed for the Swansea district to deal with matters 
entirely concerning that district. The secretary has also 
communicated with the Coal Controller, seeking informa- 
tion concerning the report that there was to be an embargo 
on Forest of Dean coals, which were to be reserved solely 
for the London trade, to relieve the shortage in supplies. 
This matter was regarded as of great importance, as many 
members of the Association deal extensively in the Forest 
of Dean coals. 


Tin-plates, &c. 

The tin-plate trade fully maintains the strong 
conditions of a week ago, the inadequacy of bars, resulting 
in very considerable irregularity in work at the mills. 
Makers are booked up for some time, and, as a consequence, 
new business is extremely difficult, and the tendency of 
values is to harden further. For Class A work quotations 
are round about 34s. per box for I.C. 14 x 20 x 112 
sheets, but for free plates on the same basis, prices rule 
up to 40s. per box. Quotations :—Block tin, £235 per ton 
cash ; £232 15s. per ton three months ; copper, £130 per 
ton cash; £129 10s. per ton three months. Lead : 
Spanish, £30 10s. per ton. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Labour Problems. 


ALTHOUGH no official announcement has been 
forthcoming, it may be said that the interview between 
the Ministry of Munitions and a joint deputation from 
the Cleveland ironstone industry as to the steps to be 
taken to secure a substantial increase in the output of 
ironstone was of a wholly satisfactory character, and led 
to an understanding between the different parties, which 
cannot fail to have its effect in a smooth working of what- 
ever arrangements are decided upon during the next 
few months. 


New Steel Works for Teesside. 


Huge developments are foreshadowed in the 
steel industry on Teesside by the announcement at the 
Tees Conservancy Commissioners’ meeting at Middles- 
brough, on Monday, that they had agreed to the transfer 
of 21 acres of land at Stockton to a new company, to be 
called the East Coast Steel Corporation, Limited. The 
land involved is situate on the river front on the Durham 
side of the Tees, and extends from the South Durham 
Steel and Iron Company’s works at Portrack to Greetham 
Creek. It is intended to build blast-furnaces, &c., on 
the site, and the scheme, it is stated, includes an extensive 
shipyard. 


Cleveland Iron Trade. 

The Cleveland pig iron market continues steady 
and firm. The buying movement for home consumption, 
following the issue of the June allocations, is almost 
over, but a few belated allotments are still coming to 
hand, and requirements are easily covered. The furnaces 
are working better and more regularly, and a larger 
amount of the standard quality is available. Makers, 
however, have still considerable stocks of forge iron, and 
are prepared in several instances to shade the maximum 
price when ready sales can be effected. Good shipments 
are going forward to France and Italy. For home con- 
sumption No. 3 Cleveland pig, No. 4 foundry, and No. 4 
forge are firm at 92s. 6d., with a premium of 4s. for No. 1. 
For export to the Allies No. 1 is 107s. 6d.; No. 3, 102s. 6d.; 
No. 4 foundry, 101s. 6d., and No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


There is very little new to be said as regards 
the East Coast hematite pig iron trade. The demand 
from all quarters shows no abatement. Home consumers 
are getting adequate allocations at the maximum price 
of 122s. 6d. for mixed numbers. The export position is, 
if anything, a little easier. More licences have been 
issued on Allied account, and rather better shipments 
are reported. No settlement in connection with the 
quotations as affecting iron produced from high-priced 
ores has been arrived at, but iron previously contracted 
for at the old rates is being got away. The quotations 
for new business are nominal at 137s. 6d. for France and 
142s. 6d. for Italy. 


Iron-making Materials. 


Foreign ore is in much better supply. Adequate 
deliveries of coke are coming forward, but the maximum 
prices are firmly adhered to. Good medium furnace 
qualities are round about 30s. 6d. delivered at the works. 


Iron and Steel Exports. 


The exports of both pig iron and manufactured 
iron and steel from the Cleveland district during the 
month of May showed a substantial increase over the 
corresponding figures for April. The shipments of pig 
iron, both coastwise and foreign, amounted in the aggre- 
gate to 59,915 tons, whereas in April only 37,297 tons 
were shipped, and in March 53,545 tons. The shipments 
of manufactured iron amounted to 1501 tons, and of 
steel 31,814 tons, or a total of 33,315 tons, as compared 
with 20,230 tons—iron 2575 tons and steel 17,655 tons— 
in March. The grand total of exports of pig iron and 
manufactured iron and steel was 93,230 tons, as compared 
with 57,529 tons in April and 87,260 tons in March. 


Manufactured Iron and Steel. 

The large volume of trade being done in the 
manufactured iron and steel industry shows no sign of 
cessation, and the situation is unchanged generally. 
Steel makers have all their work cut out to meet con- 
tracts, and plants are working at full pressure to produce 
all that is required. It is practically impossible to get 
anything at all in the steel line, unless the work is classified 
‘““A” by the Ministry of Munitions. The output of 
steel has increased considerably during the past few 
months, and larger quantities are now being liberated 
for the rolling of ship and boiler plates, otherwise the 








past week and have been adversely affected by the 
reluctance of salesmen to commit themselves to obligations, 


of several million tons. A sub-committee has been 


meltings go to the rolling of sections, which at the moment 
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are required in what may fairly be called unlimited 
quantities, The manufactured iron trade is particularly 
well employed, nearly all departments being engaged on 
Government work. The principal quotations for home 
trading are as follows :—Steel ship plates, £11 10s.; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; common 
iron bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. The following are nominal quotations for 
export :—Common iron bars, £15; best bars, £15 5s.; 
double best bars, £15 12s. 6d.; treble best bars, £16; 
packing iron, £11; packing iron, tapered, £11 15s. to 
£12 15s.; iron ship angles, £15; iron ship rivets, £18 10s.; 
steel bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, gin. and upwards, 
£13 10s.; 5/,.in., £13 15s.; }in., £14; */,,in., £16; }in., 
£18; steel boiler plates, 20s. on the foregoing prices ; 
steel joists, £11 2s. 6d.; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel hoops, £17; heavy sections 
of steel rails, £12—all less 24 per cent., except ship plates, 
angles and joists, packing iron, and iron bars. 


Realised Prices of Manufactured Iron. 


The accountants to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England have certified the average 
net selling price of iron plates, bars, and angles for the 
two months ended April 30th to have been £13 9s. per 
ton, as compared with £13 7s. 10.6ld. for the previous 
two months, and in accordance with the sliding scale 
arrangement the wages in the trade for the months of 
June and July will be the same as prevailed during the 
preceding two months. The total output for the two 
months was 8479 tons, of which 7610 tons were bars, 
which averaged £13 9s. 4.52d.; 587 tons of plates, which 
averaged £13 15s. 4.25d., and 271 tons of angles, which 
averaged £12 4s. 8.58d. In the previous two months 
7915 tons of bars were sold, at an average price of 
£13 7s. 3.10d.; 429 tons of plates at £13 11s. 9.55d. per 
ton, and 172 tons of angles at £14 4s. 2.65d. per ton. 


The Coal Trade. 


The coal trade displays no conspicuous alteration 
this week in any department, though there has, perhaps, 
been a slightly better supply of steamers. The demand for 
all descriptions continues on active lines. Northumberland 
best steams are firm. Davisons, Cowpen, and Bothal 
are at 30s. fully, while Tyne primes are worth quite 29s. 
to 30s. Secondary classes of best steams are at from 
21s. to 25s., with Hastings and Hartleys at from 23s. to 
25s. Small steams are plentifully on offer, but there is 
little or no trade for export. Bests are quoted at about 
18s. to 19s., and seconds are at from 15s. 6d. to 16s. 6d. 
Unscreened steams for bunkers are easy at about 17s. to 
18s. The Durham section is fairly steady throughout. 
Gas and coking coals are firm, and tonnage on hand satis- 
factory, any surplus output being readily absorbed on 
the home market. Best gas coal is quoted at from 24s. 
to 25s., though even higher prices are said to be obtainable 
for neutral shipment. Second gas is at 16s. 6d. to 18s. 
Coking fuels are a little more active at about 17s. to 
18s. 6d. for the usual sorts. The bunker market is quiet. 
Coke of all qualities is in demand, but sellers are not 
numerous nor pressing. Patent oven coke is variable and 
erratic, the prices ranging between 36s. and 42s. Official 
quotations are as follows :—Best Blyth steams, 30s.; 
second Blyths, 2Is.; best smalls, 18s.; Tyne prime 
steams, 28s. to 29s.; Tyne prime seconds, 20s. to 24s.; 
unscreened bunkers, 17s. to 18s.; households for home 
market, 2ls.; for export, 30s., nominal. Durhams: 
Steam, locomotive, 28s. to 29s.; best gas, 24s. to 25s.; 
second gas, 16s. 6d. to 18s.; special Wear gas, 26s. to 27s.; 
smithies, 25s.; ordinary bunkers, 16s. to 16s. 6d.; ordinary 
bests, 16s. 9d. to 17s.; bests, 17s. 6d. to 18s.; superiors, 
20s. to 22s. 6d.; coking unscreened, 17s. to 18s.; co ing 
smalls, 16s. to 17s.; best foundry coke, 42s. 6d.; patent 
oven, 36s. to 42s.; gas coke, 30s. to 31s. 6d.; blast-furnace 
coke, 28s. at ovens, fixed price, 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Royvat Instrrvtion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. ‘‘ Industrial Applications of Electrons,” by 
Professor Sir J. J. Thomson. 5.30 p.m, 

Puysticat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Papers :— 
(1) ‘‘ A Bridge Method of Comparing Fixed Inductances,”’ by 
Mr. T. Parnell; (2) ‘‘ The Radiation from Loaded Antenne,” 
by Mr. Van Der Pol. (3) A Demonstration of a Method of 
Preventing “Sparking at a Rapid Make and Break will be 
given by Dr. A. Griffiths. J 5 p.m 


SATURDAY, JUNE 9ru. 


Roya InstrTuTION or Great Brirar.—Albemarle-strect, 
Piccadilly, W. ‘‘ The Electrical Properties of Gases,’’ by Sir 
J.J. Thomson. Lecture VI. 3 p.m. 

Nortu or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-upon-Tyne. 
General meeting. 2 p.m. 


WEDNESDAY, JUNE 13ru. 


Tue INSTITUTION OF RatLway Signa ENGINEERS.—Midland 
Grand Hotel, St. Pancras. Mr. Ellison will reply to discussion 
on his paper, ‘“‘ Automatic Signalling.” Paper on ‘Some 
Impressions of Continental Signalling Practice,”’ by Mr. Griffiths. 
2.30 p.m. 


FRIDAY, JUNE 15rn. 


Tre Instirution oF Mintna ENGINEERS.—Rooms of the 
Geological Society, Burlington House, Piccadilly, W. 1. Annual 
general meeting. 11 a.m. 


FRIDAY, JUNE 22np. 


THe INSTITUTION OF WATER ENGINEERS.—Apartments of 
the Geological Society of London, Burlington House, W 
‘T'wenty-second summer general meeting. Paper to be read 
and discussed, ‘‘ Colour Records Applied to Potable Waters,”’ 
by J. 8. Pickering. A discussion on ** Water Supplies as Sources 
of Power,” by Cecil H, Roberts, 2.15 p.m, 


wo 
— 


BRITISH PATENT SPECIFICATIONS. 


When an te icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given te the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 











STEAM ENGINES. 


102,949 (17,874 of 1916). December 12th, 1916.—CeNnTRIFUGAL 
Governor, John Elov, Englesson, Fabriksgatan, 15, 
Kristinehamm, Sweden. 

This. governor consists of a rotating casing A, formed with 
a belt pulley B. Inside the casing are provided two rolling 
weights C and two plain radial tracks D, on which the weights 
roll, Each of the weights is fixed by a steel band E to the 
track and to a flattened part F of the spindle G.. The bands 
transmit the centrifugal action of the weights to the spindle, 








the free end of which is secured by a spiral spring H to the 
casing J, as shown. The weights are formed with arms K, as 
shown, to bear against the flattened part of the spindle. While 
the regulating movement of the governor is transmitted to the 
link system, which consists of a bell-crank lever L and a link M, 
friction stresses always arise, opposing the rotation of the 
spindle, but owing to the fact that the twisting moment thus 
generated is sustained by the broad surfaces of the weights, 
only rolling friction arises, which does not influence the sensitive- 
ness of the governor in a degree worth mentioning.—May 3rd, 
1917. 


INTERNAL COMBUSTION ENGINES. 


105,889 (2346 of 1917).—SreEL CYLINDERS FOR AIRCRAFT 
EnaInes, Peter Brotherhood, Limited, and others, Peter- 
borough. 

In this invention the valve chamber is attached to the 
cylinder head, formed of a solid steel barrel, without submitting 
any welded joint to direct tension, by means of a dovetail joint. 
The cylinder A is turned with double V-grooves, B B, between 
which the port C is milled. The valve chamber D may be a 
casting or formed from the solid, and is provided with corre- 
sponding double V-grooves. The grooves on the cylinder are 




















milled away where not required for holding the valve chamber, 
so that the latter can be worked round into position opposite 
the port with the grooves in engagement. The joints are then 
welded to make a gas tight joint and to keep the chamber in the 
fixed position. The exhaust outlet bend E is shown in one 
piece with the valve chamber in the drawing, but is preferably 
made separate, and screwed into or welded into the valve 
chamber.— May 3rd, 1917. 


SWITCHGEAR. 


105,871 (16,453 of 1916). November 16th, 1916.—ELxEcrric 
Cut-out, William John Mellersh-Jackson, 28, Southampton- 
buildings, London, W.C. (a communication from Baruch 
Electric Controller Corporation, 111, Kearney-street, San 
Francisco). : 

This invention is for a protective device for an electric circuit 
which contains electrical apparatus. The device comprises 
an element which is influenced by the current traversing the 
apparatus, and is responsive to variations of the temperature 
obtaining in the circuit. The element has a heating character- 
istic corresponding directly with the heating characteristic of 

the apparatus. Fig. 1 shows the device in section, and Fig. 2 





shows it in conjunction. with an electric three-phase current 





circuit. ‘Uhe device comprises a heating element A in series 
with the conductors in the apparatus to be protected. Arranged 
adjacent to and in thermal communication with the element is 
a thermally responsive device, which changes its shape, volume, or 
condition, due to changes in temperature,.and the change causes 
the circuit to be opened when certain predetermined temperatures 
obtain. The device consists of a mercury thermostat B, the 
bulb of which is in thermal communication with the heating 
element A. By forming the coil non-inductively, the induc- 
tive losses of an alternating current in the mercury are 
obviated. The heating element or the thermal responsive 
device or both are heat insulated, so that the ating 
characteristics of the element or the device are substantially 
the same as the heating characteristics of that portion of 
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Fig. 2) 



































the apparatus which possesses the least heat emissivity . 
The shell C is filled with powdered asbestos, and closed 
by caps D E, to which the ends of the heating element are con- 
nected. This condition of relation of the heating characteristics 
of the thermal responsive device and the conductors in the 
apparatus may also be produced by dispensing with the dead 
air space and the enclosing heat radiation resister shell, and 
forming the heating coil F of several layers of turns, in which 
instance the outer layers would heat insulate the inner layers 
which are adjacent to the thermostat bulb, and cause the heating 
characteristics of the inner layers of the thermostat to be 
substantially the same as those of the conductors in the 
apparatus.— May 3rd, 1917. 


AERONAUTICS. 


100,532 (6059 of 1916). April 27th, 1916.—Lanpive Apparatus 
FOR AERO AND WaTER PLANEs, Société Nouvelle des 
Aéroplanes, Paul Schmitt, 18, Rue d’Edimbourg, Paris. 

This invention consists in an improved alighting mechanism 
for aeroplanes, and comprises the combination with a. frame 
having two longitudinal frame members A—Figs. 1 and 2—of 
two transverse frame members B above and resting on the 
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longitudinal parts A, elastic extending devices C looped verti- 
cally round each crossing junction of the transverse axles, 
and longitudinal members for resisting the vertical movement 
of the transverse members, and a pair of opposed elastic hoops 
D extended between the transverse and longitudinal members, 
to provide an elastic resistance to shocks in any direction.— 
April 27th, 1917. 


ORDNANCE AND ARMOUR. 


105,776 (4304 of 1916). March 23rd, 1916.—ARMOUR-PIERCING 
SHELLS, William Warburton, 9, Copley-park, Streatham 
Common, London, S.W., and another. ; 

In built-up armour-piercing shells this invention provides an 
improved system of manufacture with a view to securing more 
uniform hardness and strength. It consists in making the shell 
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with an outer envelope and two or more close-fitting liners of a 
contour similar to that of the outer envelope, the total thickness 
of the envelope and liners corresponding to the standard thick- 
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ness of metal in ordinary projectiles, and each being machined 
and hardened on its inner and outer surfaces. A recess E 
may be provided between the inner wall of the outer envelope 
and the liner D to serve as an air vent when the latter is being 
foreed into position. In this way the inventors say they are 
able to produce a projectile which is much more uniform in 
hardness and strength than those made according to present 
methods. Also in a projectile made according to this invention 
the force of impact would be taken equally by the head and walls 
of the outer envelope and liners, and thereby transferred direct 
to the base of the projectile, and the greatly increased strength 


given to these vital parts by the more uniform hardening of j 


practically the whole thickness of metal, gives to the projectile 
& superiority in quality of metal over the armour against which 
it is fired.—April 23rd, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


105,819 (7646 of 1916). 
ror Larses, Alfred Herbert, Asthall Manor, 
Oxon, and another. 

This turret mechanism has a single cam drum _ provided with 

& cross-over groove, and of such a diameter that it makes a 

number of revolutions for each reciprocation of the turret slide. 

The cam drum has cut upon it a separate groove, which con- 

trols a supplementary slide actuating the turning mechanism. 

C is the turret slide, with a projection B, which engages with the 

cam groove A. By this means one or mofe revolutions of the 

cam drum are necessary for the turret to make a single stroke. 

The groove at the end D is for an angle of 300 deg., straight or 

in the same plane transverse to the axis of the drum, so that 

for a large part of the revolution of the drum the slide remains 


May 30th, 1916.—TurReT MECHANISM 
Burford, 
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The slide carries a turret provided with a turning 


stationary. 
ring K, which is engaged by a finger E. This is pivoted to a 
short slide F, which is not connected with the turret slide C. 
This supplementary slide carries a slipper or projection which 


engages the cam groove M in the cam drum. Thus the rotation 
of the cam drum reciprocates the turret slide and the supple- 
mentary slide. The supplementary slide is intended to operate 
only when the turret is fully withdrawn and is stationary. 
To hold it stationary the cam groove A is provided as stated 
with a terminal portion D, a great length of which lies in one 
plane transverse to the axis of the drum. Thus for nearly a 
complete rotation of the drum the turret slide is stationary. 
During this period the supplementary slide moves, and the 
finger E acts upon the turning ring K, and rotates the turret.— 
May 3rd, 1917. 


SHIPS AND BOATS. 


105,814 (7090 of 1916). May 18th, 1916.—Carco VEssELs, 
Alexander Gulliland Ramage, 8, Western-terrace, Murray- 
field, Edinburgh. 

Figs. 1 to 4 represent details of a ship constructed in accordance 
with this invention in which the cost of construction is minimised 
by the use of plates with straight lines instead of curves. . The 
midship section of the ship is rectangular—or substantially 
rectangular—the bottom A being flat and the sides B vertical. 
At the forward end, see Figs. 1 and 2, the sides C are arranged 
vertically and at an angle and extend in straight lines from the 
midship sides B to the stem, whilst at the lower edge of each of 
angled sides C and connecting them with the flat bottom A 
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is a facet or bevel part D at or about 45 deg. The after end, 
see Fig. 3, is similarly built with angled sides E and bottom 
facet or bevel parts F, but is made—for the housing of the 
rudder and propeller—with a suitable recess beneath the water- 
line at the extreme after end, the top G of such recess being 





"an angle of 135 deg. thereto. The stern plate H—Figs. 3 and 4— 
is of rectangular form.—May 3rd, 1917, 


LIGHTING AND HEATING. 


105,818 (7445 of 1916). May 25th, 1916.—Bitter Hearina 
Furnaces, Alfred Smallwood, 42, Hargrave-park, Highgate, 
London, N. 

The furnace shown in sectional plan, Fig. 1, and transverse 
section, Fig. 2, has longitudinal openings B in the base to 
accommodate the hollow bars C by which the billets D are 
displaced. The bars C extend beyond the ends of the furnace 
chamber and are provided with excentric straps E which 
co-operate with excentrics F on shafts G. This excentric 
mechanism can be operated by suitable gearing to lower the 
bars C into the chambers R which contain water to protect the 
bars from the heat of the chamber. Plates S are provided to 
isolate the chambers R from the recesses B. U, U are base 
extensions provided one at each end of the furnace chamber, 
throughout the length of which the bars C extend. These 
extensions have their upper surfaces at a level coinciding 
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with that of the base of the furnace chamber. In operation the 
goods are placed upon one of the base extensions U. The 
corresponding door T is raised, and the shaft O is driven con- 
tinuously, so that by virtue of the excentrics F the bars C are 
elevated to lift the goods above the base upon which they rest. 
The goods are then moved forward by the further action of the 
excentrics until the bars again descend below the upper surfaces 
of the base, at which point the goods are replaced upon the base 
in an advanced position. By this process the goods may be 
intermittently and progressively advanced as desired until they 
acquire the desired position within the furnace chamber. In 
like manner the goods may be removed from the furnace 
chamber on to the base extension at the other end of the 
furnace.— May 3rd, 1917. 


MINES AND METALS. 


105,810 (6757 of 1916). May llth, 1916.—OpEeN-HEARTH 
Mettine Furnaces, Alexander Constantine Ionides, jun., 
34, Porchester-square, London, W. 

This is a reverberating furnace having a hearth bottom or 
bath surrounded by walls wherein one or more jets or nozzles 
supplying a gaseous mixture for combustion are arranged to 
produce a rotary or spiral movement of the heating elements, 
which leave the furnace symmetrically with regard to the hearth 
and walls, and are finally discharged in a downward direction. 
Figs. 1 and 2 show sectional views of one form of construction 
and Fig. 3 is a modified form. A is the hollow platform, B the 
flue, C the pan or tray supported on the ring D with openings E, 
F is the hearth basin in which is the outlet G and tube H for 





drawing off the metal, L is the outer wall leaving a space O 
round the pan C, and N are the nozzles for the gas. The trough 
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or basin F is provided with a domed cover formed of inner and 
outer parts I and J separated by the jacketing space P com- 
municating through a like space in the belt M with the annular 
space O. The parts I and J rest upon the belt M, and the part I 
has a central aperture X through which the material to be 
melted may be inserted, preferably, in the case of suitable 
material, by means of a tube K depending from the outer part J. 
The heating elements escape through the aperture X surrounding 
the tube K, and symmetrically with regard to the area of the 
hearth or bath. Passing downwards through the spaces P and O, 
the products of combustion are finally discharged through the 
pipe B, thus producing a very evenly distributed heating 
effect.— May 3rd, 1917. 


105,875 (17,119 of 1916). November 29th, 1916.—Manv- 
FACTURE OF STEEL INnGors, George Alexander Wilson, 
Cargo Fleet Iron Company, Limited, Middlesbrough. 

To prevent the formation of cavities in steel ingots when the 

stream of molten metal has nearly filled the mould the surface 

of the molten metal is covered with blast-furnace slag wool, and 
upon this material is placed a layer of some refractory material, 





horizontal, whilst the forward face H consists of a flat stern plate 
arranged at or about 45 deg. If desired a triangular facet or 
bevel plating K may be interposed at each side of the ship 
between the stern plate H and the vertical angle side E, such 
facet forming a continuation of the bottom facet F but being at 





such as iron plate or brick cover, to prevent the escape of heat. 
About 2 Ib. of slag wool will be found sufficient to cover effec- 


completely melted and to have formed a glaza or slag over the 
top of the steel, while the powdered slag or other material upon 
the wool will remain as a ant covering over the upper yeh 
of the mould, the metal having sunk away beneath it and formed 
a shallow dish-like cavity on the top of the ingot. ‘The inventor 
states that the advantageous action exerted by the slag wool 
may be attributed chiefly to its physical state, as it occupies a 
very large volume for a given weight. It also has a melting 
point sufficiently low to enable it to form a glaze over the surface 
of the steel while this is solidifying in the mould.—May 3rd, 
1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to. manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





In coincidence telemeters 
with 
respect to the dividing line, the field is divided in a direction 
perpendicular to the dividing line, so that transference from one 
position to the other is effected by displacement along the 


No. 25,269/11.—Range finders. 
having two different positions of the double images, 


dividing line. This effect can be obtained by giving the 
separating prism, reflecting coatings on opposite sides of the 
contact line. The whole arrangement is useful when ranging 
alternatively on objects on the ground or in the air. Optische 
Anstalt C. Goerz Akt.-Ges., Berlin-Friedenau. Dated 
November 22nd, 1910. 

No. 25,359/11.—Explosives. Relates to machines for 
dissolving an extruding smokeless explosive. According to the 
invention nitro-cellulose is placed in a chamber and lightly 
compressed ; the chamber is next moved to a fresh position 
where it is closed by a lid, the solvent is introduced, thereby 
displacing the atmospheric air, and the mass is mechanically 
mixed; the lid is then lifted and the chamber is moved to a 
third position, where the mass is expressed through a die. 
Fortuna-Werke A. Hirth, Germany. Dated January 23rd, 
1911. 

No. 25,661/11.—Drilling and punching metals. Consists in 
mounting the work stationary on the bed while the drilling, 
punching, or stamping machine slides along the bed. Kolassa, 
A., Vienna. Dated January 18th, 1911. 

No. 25,684/11—Combined gas and steam generators. A 
combined gas and steam generator, comprises two superposed 
water chambers, connec’ by upright water-tubes, the lower 
chamber enclosing the fuel bed and the upper one extending to 
above the cover. The hot gases flow between the tubes and 
circulate about the lower water chamber in a jacket before 
leaving the producer by the outlet. In another form the 
water chamber terminates at the top some distance from the 
cover and is traversed by upright smoke tubes, through which 
the hot gases flow from above downwards before entering the 
outer casing and passing to the outlet. Marischka, C., Vienna. 
Dated November 26th, 1910. 

No. 25,757/11.—Red lead is produced by roasting lead oxide 
or carbonate with air or oxygen under pressure. The reaction 
may be carried out in iron tubes. Muhlbauer, J., Germany. 
Dated December 3rd, 1910. 

No. 25,916/11.—Arc lamps. A positive electrode for search- 
lights and for flash and other lamps, contains flame-arc material 
or metal in the form of a core or otherwise, and is of smaller 
diameter than the crater which would be produced by the same 
current in a carbon not containing such materials. High 
luminous efficiency is thus obtained. The negative carbon 
may be of smaller diameter than the positive one, and may have 
a coating of metal to increase its conductivity, and a core of 
material such as graphite, tungsten, or the like, more refractory 
than carbon,so that a point is formed in burning. Beck, H., 
Germany. 

No. 25,960/11.—Coke ovens. In a coke-oven structure 
comprising vertical coking chambers heated by superposed 
horizontal flues in the partitions between the chambers, vertical 
regenerators are formed in the walls of the structure adjacent 
to the ends of the coking chambers. Gohmann, A., Germany. 

No. 26,012/11.—Internal combustion engines; cylinders 

receiving liquid fuel. The cylinder and piston are so arranged 
that a narrow space is left at the end ofthe compression stroke, 
between the piston and the walls of the cylinder, whereby a 
portion of the air is more highly compressed and passes the liquid 
fuel orifice in a conical or cylindrical sheet. The mixture is 
directed into the main body of the air space, away from the 
walls. Brandis, J., Germany. 
No. 26,019/11.—Preparing paper pulp. In removing ink or 
colour from old paper in the production of pulp, the paper is 
soaked with diluted lye, preferably a solution of sodium peroxide 
or of a peroxide of an alkaline poe & such as magnesium Aap 
then delivered by a sieve through light pressure rolls which 
squeeze out the superfluous liquid, to a rotating screw conveyor, 
the pitch of which decreases towards its upper end. This 
conveyor carries the materials over perforations through which 
the squeezed-out liquor drains. The mass is then mixed with 
water and reduced to fibres by agitation, after which it is 
carried on a sieve under sprinklers which wash away the im- 
purities. Hahnle, C. Kurtz-, Germany. 








In an article on wooden shipbuilding, by Mr. Howard B. 
Oakleaf, in International Marine Engineering, the author 
states that in the western timbered area of the States of 
Oregon and Washington there are now standing about 
450,000,000,000ft. of Douglas fir—Oregon pine—trees, 
representing an almost unlimited supply of wood admirably 
adapted to the construction of wooden vessels. The trees 
grow to such an unusual size, commonly 3ft. to 5ft. in 
diameter and 175ft. to 250ft. high, that the shipyards can 
always obtain huge sticks of almost unheard-of dimensions 
at comparatively low cost. This means that even the 
largest of wooden boats can be constructed of fir with 
minimum splicing, which not only reduces labour costs, 
but materially increases the strength or seaworthiness of 





tively an ingot of 20in. to 25in. square, and if this is employed, 
when the mould is stripped the wool will be found to have 


the vessel. 
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IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916, 


e Public Trustee Invites 


ba bape for the PURCHASE of the whole or oar 
vart of 119, shares of £5 each, fully paid, in SIEMEN 
WOTHERS and COMPANY, Cimited,” vested in him as 
Custodian by an Order made’ by the Board of Trade in 
pursuance of Section 4 of the ing with the Knemy 
Amendment Act, 1916, and dated 9th August, 1916, 
The issued capital of the company consists of 120,000 shares 
f £5 each fully paid. 
The purchasers, who must be British born subj 
required to make a sworn declaration as to nation Honality and ym 
freedom from forei Br cessor on a form to be o 
the offices of the Public 
The purchasers will also “r 
Trustee as to their financial ae 
the business of the com ppeny 
otherwise to the satisfaction of ‘the Government. 
A report Hy Seg the Lome apd 8 operations —_ affairs has been 
“4 with the company’s 
auditors (Messrs Price, Waterhouse +nd Co.) and with Messrs. 
uand, ubjer and Co. Copies of this report can be 
as neosenie me tioned. together with 
pra +9 of valk ny’s accounts up to the Slst earn ny 
as written app! | to the Public Trustee, 


uired to satisfy the Public 
echnical ability to a on 
as 








stee, Kin, 
d to satisfy the Public Tiprustee 
or before 





ay matter which he 1 may think fit 
oo moo of such Report or accounts eon be suppl 


ntending tenderers who desire erty of 
he company on apply to the i? Public’ Trades for an 

casheriey to do 
ao os be vod vane, sealed, to 9 Public Trustee, 
nirsday, the 12th July. 1917 


before Thr 
cue 14a voxe. AS PREVIOUSLY "ADVERTISED), at 
o'clock noon, apd marked on the envelope “ Tender, Siemens 


Stene. “Public Trustee does not bind himself to accept any 
Tender, and reserves to h mself all rights in connection there- 


Forms of Tender can be obtained from the om Trustee. 
Dated this 8th day of February, 1917. 


Cc. J. STEWART, 
Public Trustee, 
592 Custodian for England and Wales. 





PATENTS AND DESIGNS ACT, 1907. 


otice is Hereby Given That 


GUY Sr. BARBE ites wreseee ‘“o-9 


f Coombe place. Lewes, and G ihe tog Engineer, 
¢ * Violette,” Quinton-road, Coventry, SEEK KURAVE to 
AMEND the 8: CIPICATION left in connection with the 
Applicat on for LE’ PATENT No. 1 for *Im- 
P ME IN ETEED Ale COMBUSTIUS ENGINES 
FOR USE ON AEROP!- ANES AND TH 
Parti: of the proposed were set forth in the 
Teemented Official Journal (Patents) Gun on the 6th 
une, 4 
y mn or pouie may give notice of tion to the 
— —y wing Patents Form No. t the Patent 


ffice, 25, Southampton-buildings, London, W c. within one 
colander month ee Mg aete of > ry —— 


MPLE 
Con caper roller-General. 
ROURE, foe and Tae BART. 
Hatton-garden, London, E.C. 1, 
660 # Agents for the ‘Avplicants. 





([\enders Invited for Installation | * 


of HEATING APPARATUS for St. Alban’s Church 
and Vestry, Dartford, on the hot water system. Firms 


tendering must submit their own pl.ns free. Information can 
be obtained from the warden, Mr. HEWITT, 40, 
St. Athan’'s-road, Dartf enders to be submitted by 
July Sist. 713 





(hepstow Urban District 
COUNCIL. 
POINTMENT OF 
SURVEYOR AND INSPECTOR OF NUISANCES. 

The above Council REQUIRE the SERVICES of a compe- 
tent ey Ste and INSPECTOR of NUISANUES, at a 
salary of £200 per annum, rising in three years to £250. 

Applicants must be ineligible for military service. 

Candidates must be experienced in surveying, planes of 

ns and estimates, road-making. drainage, sew: treat- 
ment, and sanitary matters, and be able to satisfy the require- 
ments of the Local Government Board as an Inspector of 
Nuisances (the ene of Inspector being subject to 
the approval of sui 

The Inspector's ainiee will include those under the aeane 

ealth Acts, the Orders of the Local Government Board, 
laws of the Council, the Dairies, Cowsheds, and MMilkshors 
ry and Workshops Act, 1891, the eo Roming 
wad Town Plannin Ache, the duties of Inspector of Petroleum 
and Inspector of Port Sani Authority, ; 
The to devote his ae 


ime to the s rvice of the Cou. cil, to give satisf: 
in the sum of . and to reside within the district. 
Canvasrin g either eng | or indirectly will disqualify. 
Selected candidates a 9 notice to attend on the. day of 
election and will be allowed therd class railway fare. 
Applications, endorsed “Surve or and Inspector,” stating 
age. experience, and qualifications, with copies of not more 
three recent testimonials, must besent to me, the under- 
signed, not Jater than the 7th Jag 








ANS, 
Clerk to Council. 
Council Offices, 
Bank-buildings, 
epstow, 

12th June, 1917. 721 

W anted, a Designer for Ad- 
MIRALTY e&tablishr:e diately. Knowledge 





of aeroplane or wood colivtrection a gcneral mechanical work 
desirable —Apply by ee ett age, es experience 
and present salary, to Box tw White 
and Son, General Ravertising Agents, 33, Fleet-street, Bes 





anted, an Engineer’ with 
first-class theoretical education, to TAKE TESTS 
and RECOKDS of Boilers, Engines, Transmission Gear and 
Elect'ic Plant in large works pear London.. Permanent 
position with good jrospects to the ing man. oe 
Sala'y and _— ars of experience.— Address, ithe 
Engineer” O: 


Wanted, by Firm of Aeronauti- 


oa, Lane, N.W., OUTSIDE ENGI- 
NEER to ke nate a ransport, Frection, and preparations 
for trials of Seaplanes: Aputionnts shou d pref: rabiy have air- 
craft experience aud mie write giving ful Fain nergeag of yest 
be jence and salary required. No oue residing mo a 10 

les away or alreaty on Government won oe appl Ps “Wee 
Sell 's Advertising Agency, Fleet street, K. 


anted, on North. Country 


, ELECTRICIAN to take Entire Charge of 
Lighting Pl Plant’ 4 Mansion, and also to attend to Water Sup- 
plies on Estate; knowledge of plumbing necessary for general 
estate repairs as A ress, with full particulars, on 
Engineer” Office. 697 a 











W orks Manager Wanted for 
Precision Works in London. Some optical cxperionse 

desirable though not es-ential. Good 

-bonus on ——. No one engage 

beat cn "aide X. Y. Z.; Bos 554. 


y and prospects with 
on Government work 
, Watgon’s,.6, — 

a 





A Yorkshire Engineering Firm 
engaged in the facture © 
cast iron vsed in connec ion ne beng generating Maat hie 
UIRE the SERVICES of one or two highly trained ENGI- 
EERS to undertake oer or both of the following duties :— 
(1) PLANNING.—Makeallar for 
2 ‘the  requinite toe phot fed proper re- 
8 ge and output ot anhinen 
It is essential that “appl cants should have considerable 
organising ability and a sound knowledge of productive 
engineering, although the ac ual supervision of manufac- 
ture would not come within the scope of the duties. 








raughtsman and Technical In- 
STRUCTUR required for the Gold Coast Government 
s-ailway for two ont eo. of Py 3 months’ service, with possible 
extension. i 0-£400 per annum. Free quarters 
and first-c git leave in spend on full 
salary. Condsdceene are capable M 
having souud technical knowledge of locomotives and | machin- 





ivil Engineer, Age 48, Latel 
on lirge Government job now Zomphated, is OPEN for 
active POSITION on public works construction, surveys, and 
setting out water. worss, sewe age, power station, and heavy. 
babaiog: construction, tunnel and heading driving. Fu 
Pe epee and Gar eon co by return cine eis P679, 
he Engineer’ Office. P679 6 





ery and ability to instruct and deliver lectures to 
&c. should apply at once (by onal to the CROWN AGENTS 
¥OR THK COLONIES, 4, Millbank, London, SW.1 Men 
engaged on Goverument ‘work or eligible for the Army will not 
be conside: 665 a 





(2) DESIGNER.—Prepare designs for new 
insieovemnents to oe tterns, werk 
up designs from genera! ideas. 

Applicants should have considerable knowledge of stren r= 

of materials, eionlany in connection with vessels wu 
steam and wa’ jurposes, 

Sound theoretical and practical souipeering knowledge im- 

perative.—Apply, giving full particulars as to age. qualifica- 
oa experience and salary required, to 664, “The pie 7 pi 


Assistant Engineer, with Me- 


CHANICAL Experience, REQUIRED for Dock Work. 
Applications from those liable to be calle « up for Miiitary Ser- 
vice or ongaged on certified War Work will not be considered. 
Forms can be obtained from the CHIEF ENGINEER, Port of 
London Authority, 109, Leadenhall-street, E.U.3. 636 a 


Ayssistant Required for Steel 


Foundry Laboratory.—Reply. stating age, experience, 
and salary required, to your nearest k mployment bxchanege, 
quoting “The Engineer” and No. No person a ready 
on Government work will be engaged. 647 


[ irst- -class Experienced Esti- 
MATOR WANTED by Government-controlled works 
making large and small engines, rej etition and genera! work. 
Man with thorough practical knowledge of Machining, 
Fitting, and Foundries, &c., who could organise and control a 
department dealing with rate-fixing, progress, and demon- 
stration. Only men thorvughly experienced need apply. 
Permanent position to suitable man. State age, experience, 
and salary = No person already employed upon Govern- 
Ww 











ment wor il be ongvens: .—Applicants must apply to their 
ne»rest ee — way pentioning “The Engineer” 
and numbe 695 A 





Required Manager for Steel 


undry in South of ~— Must have good kno: 
ledge. of chemistry, and be thoroughly conversant with latest 
hs practice. Liberal salary to first-class man —Write 
x 8485, care of A. tg Wilson and Co., Ltl., 154, Clerkenwell: 
aa. London, E.c.1 4124 


Assistant Editor Wanted for a 


leading Engineering Journal. Applicants must be 

juehere for eanilitery service, have sound theoretical training, 

familiar with automobile and airciaft engine design 

and manufacturing practice. Works dnd drawing-ofhce 

training and considerable practical experi: nce in the auto- 

pom erg industry are essential.—- ddress, stating salary re- 
juired, &c., 653, “* The Engineer” Office. 653 4 








Wanted, Young Chemist, Used 


to Analysis of Alloy va a Apply by letter stating 
age, es ger and sal.ry required, wry * The “ee 





ssistant Chemists Required, 
experienced in general Steel Works Analysis, in Govern- 
ment controlled works. Excellent prospects for suitable men. 
i = loyment Ex- 





Wanted, Chief Draughtsman for 


Engineering firm in the North of England 
ontesan on oe thee Specialities, to take c’ of Lrawing- 
ve and been 9% Must have up-to-date experience in Steam 
Installations.—Apy,ly, stating full 
peer and ao quired, to your nearest Employment 
Exchange, quoting "phe Engineer” and number No 
person at present on Government work will be engaged. 648 a 


Wanted, First Class Mechanical 


DRAUGHTSMAN. One experienced in Steel Fur- 
nace Construction —_—_ —Apply to your nearest Employ- 
ment Ex ing experience and sala vequuen 
quoting * The Moe and No. 666. Men on vecnment 
work need not apply. 666 a 











anted, Immediately, Assistant 
DRAUGHTSMEN for Furnace and General Engineer- 
ing beater mA stating age, experience, &c , to your nearest 
wort will be Exchange. No person at resent on Government 
be engaged. Mention “The Engineer” "and — 

A 





Wanted Immediately in the 


Midlands a DRAUGHTSMAN accustomed to Blast 
Furnace Upkeep and sa Fah Reply stating age, experience, 





Praughtsm an Required for 

Works on East Coast, Jefe on. Admiralty contracts. 

—— be experienced in the b esigning and Builaing of Steam 

Windlasses and Winches. N rson already employed on 

Govexnrneat’ work will be iene e, wage, and references 

to your uearest ar ment Exchange, quoting “The Engi- 
neer "and No. 656 a 


[raug htsman Required with Ex- 
—— NCE in Cement-making and Grinding Machinery, 
Elevating and Conveying Plants. State salary and experience. 
Applicants must be either over milit.ry age or ineligible.— 
peo Seopa must apply to their nearest = Ex- 
chang ‘the E ” and number 717. of one 
at paar on Government work will be engaged. 774 


[)raug ghtsmen Wanted, Tho- 


ROUGHLY capable, for Large B ast Turnaen and a 
an 











(tivil Engineer Assistant, First- 


CLASS technical and mechanical tuining, D¥SIRES 
a i ION with good. firm. gary Veo Pe English ; 
Address, ~~, Engi 





good 
neer” Office. 





[iagineer, Experienced _Jigs, 
is, Gearing, General work, REQUIRES HOME 
WORK, Drawi.g and Designing —Address, Po78, “The 
Engineer” Uffice. P678 B 


Engineer, - First-class B.O.T. 
rtificate, 12 years chief, REQUIRES SITUATION on 

shore. Excellent testimouials. Any position of ae 

Address, P671, ** The Engineer” Office. P67. 








Epgineer, Just Returned trom 
nye over military age, DESIRES SITUATION, 
men, experienced in construction, 
erection, and care of machinery. —Address, P6tl, “The 
Engineer” Uffice. P6281 B 








Works Plant. State age, experience, salary 
when at liberty. No one a:ready employed on Government 
work will be engaged.—Appiy your ne ‘rest Employment Ex- 
change. quoting “ The Engineer” and No. A3295. 670 a 





T 
raughtsmen Wanted for Lon- 
DON; must have had works experience, accustomed to 
light structural steel, engine or nee Rowe traction work. 
rite, in first instance, statiug age, salary expected, and briefly 
qualifications, experience _ position n Fogurding eae ser- 
vice. —Address, Ministry o ok street, 
L.ndon, S.W.1., and mark iaene * Section Yr B.” 693 4 








[razg ghtsmen Wanted, Used to 


Crane aud Structural work, Glasgow district, State ag 

salary, and experience. No man on Government work seed 

ap ly.—Apply to nearest eae Exchange, quoting 
¢ Engineer” and number 650 a 





Jig g and Tool Draughtsman Re- |<: 


a for Aviation Works near London. Good man 
mah pare reside.t more than 10 miles away or 
pre engag n Government work need apply. State age, 
salary, and experievice.—Write, Box a mson Clark and 
Co., Lid., 58, Great Portland-street, W. 1. 679 a 


J unior Draughtsman Wanted by 


Westminster firm of Reinforced Concrete Engineers 
and Contractors.—Address, stating age and previous experi- 
ence, to 694, “The Engineer ” Office. A 


Two Good Draughtsmen with 


Experience in Bolling ° Mill Work REQUIRED for a 
large Loudon Drawing-o! o man already on Govern- 
ment work will be engaged. — Apply, giving experience, age, 
and salary desired to your nearest —— Exchange, 
mentioning ‘* The Engineer” anu num’ 699 a 











anted, Foreman, Over Fifty 
Machines and lathes, large ond medium. Capable of 
getting maximum ri State age, previous and present 





Engineer. —Manager is Open to 
negotiate with manufacturers engaged on high-class 
War work for PUSITION as MANAGER or WURKS 
MANAGER. Exceptional knowledge of. emry engineering 
and instrument. work for the Admiralty and War Office 

Advertiser would undertake the lay-out and organisation of new 
works or extensions.—Address, P675, ** The Engineer” Les 


SB 
Engineer, Works Manager, A.M. 


M.E., age 41, SEEKS APPOINTMENT ; used to all 
ineering, locomotive, carriage ¢ and 
trades, good oe strict disci- 

“The Engineer” Uffice P663 6 





classes uf constructional e) 
wagon building, and Poa 
plinarian.—Address, P663, 


Eiagineer (36), Ineligible, Free. 
steamy practical. Dg — mechanical, electrical, 
and nm Ag experien Works mauagement. Kirst~ 
class ass B.O.T., bEEKS HESPONSIELE POSITION.—Address, 
P68, “The Engineer” P688 B 








Ezgineer (40), with Commer- 


CiAL and technical training, and experienced in works 
and foundry management, SKEKS responsible PUST as 
MANAGak. highest references, active, well educated, good 

and to a —Address, in con- 
fidence, P66, “<The Engineer ” Offi e b676 B 








Kagineer (50) Wants Employ- 
ENT. Thorough experience (technical aud cum- 
mer-ial) in management, D.U., fitting, and machine shops. and 
foundry ; general wechanical engineering ; large gas engi : 
modern blast-furnace aud irou and steel works plant ; 12 = 
chief engineer in extensive works.—Address, Poss he 
Engineer ” Otfice. Bes B 





Eg gineer, Works Manager, Age 
40, shortly  DISENGAGED. Well up in high-class 
machine a work, machine tools, lifting mactinery, struc- 
id. boiler work ; accustomed high class Admiralty work 

and d Gull; good education.—Address, P698, ** ‘The ty 13 4 
B 





—" and © person on Government work will 
rete to nearest Employment Exchange, men- 
tadniog “The Engineer” and number 191. 191 a 





F oreman Boilermaker Required 
for Works on East Coast engaged on Aiincewcey con- 


Erecting J Engineer (Mech. Eng.), 
general en pom. ee struct., a here “pie = 

be 
geareag, eae inate (rie copes, cnatns te Ong for 





tracts. Experienced in repairs to Trawlers and 
= person alreacy employed on Government — ill be 


gaged.—Age, wage, and references to your n loy- 
pee Exchange, quoting “‘The Engineer” an ana N No. Ase 





Foreman Wanted for Drilling! 


SECTION en upon urgent Government repetition 
work. Only a real live mau who can get output n He 
Unskilled labour, Londou district. Tip-toy wages to the right 
man. No person at presert on Gov ernment work or resident 
more thax 10 miles away need apply.—Address, 719, ** The 
Engineer, Office. 719 a 


[»strument Foreman Wanted 


for Department facturing T: 
Steam Fn oi &. Applicant must have previorsly held a 
ie 











Export Trade Specialist. — 

i sonined COMMERCIAL ENGINEER (Elec- 
trical an ), keen Buyer, a Orgauiser, with 
exceptional experience in development of Export Trade, 
OFF ERs SERVICES to any Firm desirous of preparing itself 





by first-class references. Energetic business man ; all-round 
technician; knowl } 
young, active, exempt from Army ; 3 pre to take up duties 
= month from appointment.—Aadress, 583, “ The — 
Office. 








Heating and Ventilating Expert 


DESIRES AFTOUTTS ENT as _ TECHNICAL 
AsSISTANT £ ADVISER to Contracting Firm. Ev “y 
or abroad.—A Cire Peo “The Engineer” Office. Pi 





similar position or had experience in charge of 
ture of hi ight mechanical work State age, salary, and experi- 
ence and when at liberty. Noperson already employed aes 
Government work will be engaged.—Applicants must apply to 
their nearest Employment Exchange, mentioning ‘* The 
Engineer” and number 649. 649 a 





anager and Engineer M.I. 
h. E., M.I.A.E., DESIRE> CHANGE; wide ex- 
Been mati —- “and abroad on guns, shelis, aeroplanes, motor 
and general engineering, A good organiser, 





and salary required. No person already upon 
twovernme.t work will be codaged —Applicants must apply to 
their nearest a xchange, mentioning * The 
Eugineer” and number 696 « 





Chief Draughtsman.— Wanted, 

by Controlled Es.ablishment in Midlands, CHIEF 
DRAUGHTSMAN with experience in Gas Producer Piauts 
and Gas-fired Furnaces. Excellent opeuing for capable man. 
State experience fully and salary required. No person already 
employed upon Government wyurk will bee! —Applicants 
piust ahhh to their nearest bmployment mep- 
tionin, ie Engineer,” and No. 032. a 





raughtsman, Junior, Mechan- 
1CAu, WANTED by Midland firm, manufacturing 

ball and roller bearings for aircraft and mechanical transport. 
Good salary accordi. 4 expe.ience. No man already on 
Government work can ed without consent of , resent 
emplo) ers.—A pplication, in the fi. st instance, should be made 
to your nearer Meas 5 thy ent Kxchange, — — 

vo. 


Engineer” an 
htsman (Mechanical) Re- 


ra 

Draught we toh in Chiswick, with Jig and Tool experience 

preity but not essential. No person living more than 

0 miles away or alread) employed on Govern: ent work see 
be engaged unless leaving certificate can be obtained. 

- Me yee and salary required. re 705, “The 
gineer” Uffice. 705 a 








lhe Required for Til- 


BUiy-GRAVESEND District with -Mechanical-Know- 

aon. No one ergaged on Government —_ pe liable to be 

a ois up for’ mili service, need app piications 

— te fry expesience arid salary” Pheuired, ose aco, 
ree want testimoniais, 


copies 
| Witing, '8, 125, Strand, W.C, 2. rey re 





Machine Shop Foreman. Re-} 


QUIRED in 7 yA Engineering Works outside |! 
London. Must be a thoroughly competent man and 
organiser. Applicant to give full Vaeer ces of experience, 
Age, and wages required.—Apply nearest Employment 7 

ange, mentioning “he kngineer” and 
one employed un Government work will be engaged. 690 ri 





Patternmaker Foreman, Accus- ! 
TOMED to-Light Accurate Work in Wood, Stucco, and 
Metal, WANTED immediately for Firm doing important 
Governme twork. No person already employed on Government 
work will be engaged.- Apply to . earest. Employment kx- 
change ment.oning *‘‘the Engineer” and number 700. 7004 





Shop Foreman Engineer Re- 
QUiRED for. Engineering Works, Kast Coast, en 

on Aamuraity contracts. Must be experienced in Wincn and 
Windlass Building. No person already on Government work 
will be engaged.—Age, wage, and references to your nearest 
Emplorment hxchange, quoting “‘the Engineer” — No. 





A broad.— —Engineer (37), Just 


home poe ere | exempt. Semi-D.esel and gas 
power expert. Hydro-electric schemes, factory lay-out, equip- 
ment, and machine design. First-rate Teterennen from heme 
firms for exergy and efficient service in many ‘countvries. 
Speaks Spanish.—Address, P687, ‘The Engineer” bo 
B 





Active Engi neer SeeksSituation. 


ASSISTANT MANAGER, ESTIMATES or BUYER; 


-18 years’ general experience, expert arithmetician. Hcnours ; 


and teacher’s certifs. iron and steel manufacture. Excellent | 
120 w 


I refs.—Address, 720, ** The Engineer” Office. 


| 
SITUATIONS, FOR SALE, &c., 


3 thorugh disciplinarian, used to controlling large numbers.— 
ddress, P6.6 *- The Engineer” Office. P616 B 


Tyre Rolling. Pe emp (45), 


years’ experience, SEEKS PUSITION as Manager 
of Tyre Mill —Address, 692, **The Eagineer” Office. P6928 





Werks Manager (40) Desires 


POSITION, 24 years’ experience in design and manu- 
facture of interna! combustion engines, suction gas plants and 
general cnginneving, © 3 years as chief engineer.—Address, oe 

* The Engmeer” U: P68 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND OO., 
46, Watling-street, LONDON, E.C. 
are, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 3005 








SMALL ADVERTISEMENTS 


Paess. II, III., XC. 
Numerical !ndex to Advertisements, 
Pack LXXXIX. 








ul 


THE ENGINEER 














RAS June 15, 1917 
ne 











Agere Draughtsman, 1z Years, 
general, motor, acu aero engimeering, shcp and D.O., 
design on production, SLEKS rusliTi:ON ot dhUSE. 
Wouid go avroad.—Adaress, Po73, ** The Engineer” “ 
B 





[raugh tsman Desires Spare Time 
EMPLOYMENT—Tracing, Drawing, dares, Ps, 

Technical wors. Any ‘omen of Engineering.—Address 

“The Engiueer ” Office 





Years’ Experi 
in electrical and general e npn shops and 
D.O. ; five years theoretical training in A. . engineer- 
ing and design; shortly at liberty, Desires to Specia ise in 
Dri namo Electric Machiuery Design. “Preferab 5 pane a 
firm in the Midlands —Replies addressed, Box 1 

Smith and Son. Kingsway, London, W C 2. 


raughtsman (22) Seeks Posi- 

TION, experienced in general engineering and con- 

structional work, chemical piant details, and lay-out.—Address, 
P680, * The E gin: er” Office. P680 B 


raughtsman, 7 








Foreman Platerand Boilermaker, 

23 years experience in to © and light steél boats, 
water tube and marine boilers, Honours Certificate. London, 
City and Guilds, first-class Knowledge of repairs. —Address, 
P689, “ The «ngineer ” Office. P689 B 


A 


the course * ‘include both Works and 
reas 2002. * 





Large Firm of Engineers in 


i ots 
AVE _ “OPENING for. oy a 'H of Good 
Edueation as PREMIU. a 
office. 





*The ®ngmeer” Othce 2002 = 
enningtons, Engineering Tutors 
for AMI.C.E., AMIME, and AMIEE. Aero- 


nautical Draughtmanship and Design ; Aero Engihes —2s4, 


Oxford-road. M-chester. 2018 1 





Aor s, Operating an In- 

ea we NT Engineering Laboratory eyuipped with high- 
mac. acd orine ae exceptional facilities, could 

SfoatLy. UNDER KE, during a break in — . Te- 
search wurk, the et JCTIV TESLING of EBX- 

PERIMENTAL PLANT sanctioned by the Ministey of 

Munitions.— reg 651, “ The Engineer ” Office. 6611 

ecting 


[=e _Jngineers, | Estab- 
SHED over 20 


ied staff 
can UNDERTAKET ING and SU SERVISI Electrica 
Plant, Structural Work, Bridgework, Rolling Stock, tock, Machinery 
&c,—Address. P288.~* he Engineer’ Office. P28 1 








n Old-established Firm of 


North Country Ma ufacturing Engineers is prepared to 
consider Applications from Gentlemen pre to take a large 
financial interest in the undertaking, and who —— both 
Practical and Commercial qualification fora f Ad- 
thority. The position has; been rendered vacant through death 
and extension, demanding more suyervision and managem nt. 
—Addréss, 691, “‘ Lhe Engineer” 691 c 





Londen Representation. —Adver- 


ERS have had 15 years’ experience in Railway 

Rotling stock Supplies and Plant for colonial and Foreign 

Railways. Acquainted, with the leading consulting engineers’ 

requirements. AGrNCiES for Specialities of rticular 

interest to railways and the export trade generally WAN 44 
either immediately or later on.—Ad in confidence, 9. 
“The Engi. eer ” Office. Sp 


Wanted : — 
One New or Secotid-Hand 4+Coupled TANK 


Loco- 

MOTIVE: 4ft. 8sin. gauge, cylinders about 10in. by I5in. 
Stroke. Wheel base not to exc 9ft. Copper or steél. fire- 
box and tubes, Boiler to reinsure for a workin ng pressure of 
120. lb per square inch. Spring buffers at stand and height 
and centres 

One New or Second-hand Stesam LOCOMOTIVE CRANE, 
4ft. 84in. gauge. All motions by steam. To lift a workin, 
load of 2 tons at 3oft radius, and slew complete _- an 
travel with above load in any position relative to track. To be 
reinsured with leading insurance company 

One or two New or Second-h nd SINGLE CHAIN GRABS 
for small coal or coke handling, about 4 to 1 cubic yard 
ca 





ty. 
Reyly, giving full information of conan. where inepecion 
may b- made, and price, THE Gu AMOPHONE CO., Limited, 
Purchasing Departn ent, Hayes, Middlesex. 604 F 





V anted, a FKeed-water Heater 


with 4in. exhaust steam inlet; inlet and outlet for 
Must be sound d and in working oraer.— 
Uffice. 706 ¥ 


feed-water 2in. 
Address, 706, ‘ The Engineer” 


Wanted, a Small Belt-driven 


AIR COMPRESSOR —— i working two = 
particulars to P6865, ‘Ihe 
3 F 





neumatic hamiuets.—Address fu 


nugineer ” uftice 
W anted, at Once, New_ or 
Second-hand BOILER, preferably LANCASHTES 
with. working pressure not Jess than I incl, 
evaporation about 5 0 lb. per hour, complete —Y stack. 
Als» Belt-driving STEAM ENGINE, 4-100 BH.P., say 
10-15in. dia. cylinder. Certificate provided.—¥ rite, Nae 
full particulars, price. and a can be inspectéd, to 
Cadbury Bros., Ltd., Bournville. 





New or Second-hand 


iW anted, 
TRAM PILS eT ee, PLANT; 
pie went 48iu. CIRCULAR SAW BRANCH, with gear and 


7 and fall table.—Full , sodakiens prices and illustrationsto 
J. W. BROOKE and CO., Ltd., Adrian Works, Lowest: . 





W2 anted, Several 2, 3,5 and 10 
ns STEAM and ELECTRIC Loco CRANES, also 
GANTRY "CRANES, in good condition. As well as full par- 
ticulars.—DLENY and LUCAS, 329, High Holborn, W. om 
Fr 


Wanted, Time Register, eu 


make; must be in good working order. 
and — price. —Box T.R., Smith’s Agency, Lia., ; leet 
street, 


Wanted, 15 ‘to 20 12-Ton 
WAGONS, tio to three years old, with five doors for 


Promet delivery.—Address reply to 658, “ The Bagineer“ 
rs 











Wanted, 40 to 50 K.W. Gen- 


ERATING SET, 220 volts D.C.; engine compound, 
enclosed, Ree: direct-coupled ; _ 


double-acting. totall 
= bod-plate culars, with price, t 
P672 a 


rot on_one 
* fhe Engineer” “—" 


High Pressure Hydraulic Pumps, 

Set of, WANTED. Two tons to square inch to work 
with water ci hi h and low pressure). Send full pare _ 
Address, P699, “Tne Engineer” Uffice. P699 F 


(ne Dey Time Recorder Wanted 


at once. In good working order. aor for 100 to 
1S Serkpeople. .—Apply, by letier, to 718, e Engin 1g 











yes for Sale, Cylindrical, One 


ae 2ift. 6in. long by 6ft. 6in. diameter. Worked up to 
HILL ana SMITH, Ltd., Constructional 
Seon oie; Ertecag Hill. 707 a 


or Hire, Pumps and Well- 


BORING TOOLS for Contractor’s Deep Wells, &c., 2in. 
to 24in. diam.—R, RICHARDS and CO., Upper Ground 
stteet, London, 8.E. Telephone No. 978 Hop. S82 


For Sale :— 


ONE GENERATING SET, 125 XK. W., with 250 
H.P. Vertical Cross Engine and 
Ferranti Alternator, 2000 1 atte Ps periods A, 

PARSONS STEAM TURBINE and ALTERNA- 
TOR, 3500 K.W., 1200 r.p.m., 200 Ib. to sq. in., alternator 

oom eke type, and exciter complete ; 6000 volt maxi- 


350 K W. "ALTERN ATOR, t arin, siiect, 90 crel 50 cycles, 
ae, 5 te Co., jae ota. hes : in LEC : 
ae fy-wheel 20f — kc. Be.” V Very fine set” 

TWO seh ee MOTOR GENKRAT- 
ING SETS, 300 H.P. Motors, 3-phase, 40-cycles, 480-500 
volts; Generators 200 PR D.C., compound wound. 
Each set on separate sole-p 

TWO vary Gout Good RABCOCK and WILCOX 
BOILE! insured for 200 Ibs. working pressure, heating 

gartce 1827 sq. ft. per boiler, with patent steam super- 


eaters. 
WATSON - MIRRLEES CONT'ENSER, with 
rator, but without pumps, 30,000 steam per hour, 


8q ft. cooling 

LANCASHIRE BOILER, 28ft. by 7ft. 6in. dia., 
by Hawkesley Wild and Co., Ltd. 80 Ib. pressure. 

VERTICAL saree, 6ft. high by ot. 6in. dia., 

sured f b. pressure. 

THREE HEADGEAR PULLEYS, 12ft. dia., 
monkey guide, 6ft. 6i centres for Lin. i.crL 
bricking segments for nett: to 18ft. pit ; in Good enind. 

MOSTAR 3 under driven, 6ft. dia. pan, 


Hi LONGBOTHAM & CO., Ltd., 











&AT MI 
Tel: 44 Wakefield ; 867 N 
Tel. Add. : “ Engineer, Wakefield.” 


Fer Sale:— 


One SULZER PUMP, 3in. stage, llin. suction, llin. dis- 
charge, 1500 galions minute on sO0ft. vertical’ lift, 1480 
Syn omy HP. induction. motor, 500 volts, 


to 

50 liquid -tar' 

faked THROW GUTTER MOCEH ST PUMPS. | gun-metal 
rams 6jin. diameter, 12in. stroke, 180 r.p.m. cayaelty 1000 
— per —. ae 800ft. vertica driven by 

duction 5 B.B.P., 500 volts, 50 periods. ” Immediate 
delivery can 

Oae MOTOR’ GEN ERATOR, 4-pole, shunt wound. 400 volts, 

revs. pled Generator, 4-pole, 230 volts, 100 ome. > 

ho one and rheostat ; makers, the Lancashire Dynam: 


Co., Lrd. 
One ‘SWITCHBOARD, with four es slate panels, 8ft. 





or Sale :— 


Two LANCASHIRE BOILERS, socks 28ft. by 7ft., for 180 1b. 
“One LANCAS! delivery two months. 

One LANCASHIRE BUILER, 27ft. 6in. by &ft., for 120ib, 
press' 

Two "Babcock and Wilcox WATER-TUBE BOILERS, each 
with two steam drums 4ft. dia, evaporative capacity each 
15,000 lb. per hour, 1801b. pressure, with superheaters and 
chain-grate stokers 

Two Worthington Vertical Tandem Compound aad 
PUMPS, each about 2000 gals. per hour at 160 Ib 

One STEAM 8S: fERHEATER or FEED.W. WATER 
HEATER having riveted ane 7ft. Sin. pase g by 4ft. 6in dia.; 
containing 332 steel tubes, 1jin. dia.; cast iron closed ends, with 
steam od ee. outlet, about 13in. dia. ; ; will withstand very 


h 
togrs Sets. of LIFTING TACKLE for running on & joist 


flange ; all gears for lifting and travelling ; three for four tons 
each, one five tons, One seven tons. 


GEO. COHEN, SONS AND CO.; 
600, Commercial-road, 
London, E. 14. 


or Sale, Cornish Boiler, 26ft. 

tubes, Hopkinson’s fittin, 

1701, Fos ak tLe AMS and SONS, 231, Rotherhithe 
New-road, London, 8S E. 1 568 


2012 ¢ 








For Sale, Drainage Pumps, Bon 
Accord make (with engines), 18in. bore and 27in. bore, 

lifting respectively 25and 50 tons per minute. Very cheap. 

Apply. A. DUDMAN and CO., Ltd., Highgate Works, King’s 





For Sale, Eight Horse Power 


COMPOUND boat LOCO, on sprin John Fowler, 
of Leeda _Boiler will alnaane by Nato mat Wechiss Insurance 
Co,. for 140 Ib. pressure. 20 | +d PURTABLE oe by 
Rustun, Proetor and Oo., Ltd., coln. iler pressure b. 
—Apply, CHA 4. a THOMPSON, Boiler Repairer, ar oe 
Jusction, Manchester. 4794 


Fer Sale, Horizontal Beam 


BENDING MACHINE for light sections up to about 
6in. or 8in. belt-driven. 
IDDEL and Cu, 40, St. Enoch-square, Glasgow 677 G 








Fer Sale, Immediate Delivery, 
One LANCASHIRE BUILER, 30ft. x 8ft, 6in., and 
Two LANCASHIR¢ BOILERS, Sfc. x 8ft., all for 100 ib. w.p , 
wich Fittings; excellent condi:ion. Also their Superheaters, 





Kconomi-er, ‘Pi ing; — ready for Steaming.—Address, 
P695 “The iengineer” Office d nied Po93 6 
Fer, Sale, “ Ingersoll” Air Com- 
RESSUR.’ belt-driven. or 285 cub. fens 5 1 itto 
pita motor em capacit } 77 cub. feet; AIR COM- 
PRESSOR, by the Anderston Foundry Co., Ltd., belt-driven, 
y 120 ou’ 


IDDEL and oon *%p, St. Enoch-square, Glasgow. 676 G 


Fo Sale, Manning, Wardle 6- 


WHEEL Loco. —Address, 644, ** The Engineer” Office. 
O46 


Free Sale, One Horizontal Dbl. 


cyl, CONDENS Hoa ta by Davey, Paxman, 13jin. 
ic EES S. 18ft. x Bf, 70 ib, eae 








MACHINERY 
FOR SALE. 


Four CIRCULAR PITCH PINE VATS, 30ft, diameter, 
8ft.. deep, with vertical shafts and agitators complete : 
also One Vat, 12ft. 9in. dlameter, 12ft. 9in. deep. A fine 
lot, in chesktak condition, suitable for chemical or ele 
trolyte works, 


Gas Engines. 
600 H.P. ye tame GAS ENGINE; fi 

riihout eel S ne engine; with o 

28 H.P.. National “8” ie GAS ENGINE, with Suctio: 

Plant Near! 

4 H.LP. Vertical Uhoasiey GA Gas. ENGINE. £20. 


Fans, Blowers, Compressors, &c. 


Two,very Twin-cylinder AIR CI J 

EATING Fi Pt “UP by Klotn, belt driven Jlinder ie 

e. ite wit) ri 

foreed tu fabrication. py per cet pe wae a 
Baker PRESSURE BLOW ain ‘outlet. £45, 
Engine-driven Roots Buow Wee Se. outlet. £65. 

e-driven Roots B n. outlet. Je 

Bufialoe VENTILATING FAN. £35, ay 9 


Aerial Ropeway. 


AERIAL ROPEWAY; by Bullivants, 500 yards | 
steel cable, lattice stecl girders. 26002 ne Sndlews 
7166 


IOHN FREDERICK WAKE, 
DARLINGTON. 


For Sale, 80 B.H.P. Gas Engine, 


by National Gas Engine Co., X.A 
ignition, two fly-wheels, ring oil feed’ ‘ree ep all qpares ; 
r 


runnin, iy. GREAT NORTHERN 8.8 8. 
Ltd., Se Andre's Dock, . “rishi 60 £0. 


For Sale, 300 K. W. Generator, 








by Westinghouse ; com gig Pl De. 
ate ah ie 
or os, 
GA DAM and ©O., Limtbed: Bicited _ < tas 2 





Fer Sale, 400 100l]b. Capacity 


FPR en — PLUMBAGO CRUCIBLES.—Apply, C BR 


FOR SALE, 
PLANING MACHINE 


(self-contained), vertical and horizon left. x 9ft., 
belt driven ; peoceets Ry ine! in mites S order ; 


MURRAY; McVINNIE AND CO.; LTD., 
Mavisbank Quay, Glasgow. 
Stores : Moss-road, Govan. 





P69 « 





tee ~ by] Rustod Proctor. One 
ONEBRGEAKER, by Mason; one 
LHURST with 4ft. 6in. stones ath Crane, Elevator and 


MIL 
667 @ 


Conveyor.—THE CAs Cv., Ltd. Meidreth, Cambs. 


Fe Sale, One Powerful Hori- 


ZONTAL BORING AND TAPPING MACHINE by 
Pang; 5 fin. ate Win. feed travel, operates on surface 8ft. 


by, 6i 
DDE ‘and CO., 40, St. Enoch-square, Glasgow. 673 « 
New 


. . 

For Sale, One Practically 

§-Ton ELECTRIC FORGE or FOUNDRY ee all 

built of sveet. complete with 5 -H.P. motor, 220 volts, 550 revs. 
= rint on application. 

DL and UU., 4, st. Enoch-square, Glasgow. 674 « 


For Sale, Second-hand 10 Tons 


“WHITAKER” NAVVY, 14 cube yard. Bucket 











stare 4 ‘eoee and in pe os ing, coridition. Can be 
a ee? appointmen at liberty. — A ply, 
WHITAKERS (kngineers), Lta., Horsforth, Leeds, 61 





For Sale, Second-hand 10-Ton 


WEIGHBKIDGE, by Hodgson and Stead; lzft. x 7ft. 
table ; in good working coudition. Dismantled and ready for 
shipment. sale due tw installation of laxeer weighbridge for 
heavy motor vehicies. Can be inspected b: intment.— 
&BLACKB: RN CORPORATION ELECT RICIY DEP 4RT- 
MENT, Jubilee-street. 702 « 





by 4ft. — Nope a power and lighting swi 
50 a ne 300 amps 
1000 NEW f°. LEEPERS , oft. x 8in_» 4in. 


. 0! 
| FLOUR PLATES, 3ft. x 3ft. x fin thick. 


As, R BLOCKS, 44in. and 5in. bore, gun-metal 
' "THOS. OXLEY, LTD., 
SHILOH WORKS, SHEFFIELD. 
London Office: _ 133-1%, High Holborn, W.C. 
Telegrams : “ lronical, Sheffield.” ‘Phone : 4630 (6 Hoes), 





Wanted, at Once, Small Lanca- 


SHIR® bOILER to work at 50lb. pressure, but safe 
for 801b. if required. Give full particulars, price, &c, and 
where it can be seen.—Address, 669, “‘ The kngineer” ice. 

r 


W anted, f r Urgent War Work. 
HYDRAULIC FLANGING AND BENDING PRESS, 
— oP to 5ft. in dis., 5-I6in thick. 
AVE for heating plates. 
PU MP ‘for accumulator. 
accu ATOR for above, with reserve capacity for 10 
PE rivetir g machines for rivets jin. diameter, hin. in 
length 
"Teves HY fe AULIC RIV yoke MACHINES, radius 6ft. 
Une C ILD SAW for 6 x 5 jo.s 
vita PLATE SHEARING M 
ap 2ft 
2 ri) sxe PLANING MACHINE, for up to 5ft. width, 15ft. length. 
SHAPING MACHINE. 
MILLING M ee 
PLANING MAcHI 
Une ad PSCAN AU TOMATIC LATHE for bars up to lin. 
diamete 
Two SLIDING AND SURFACING LATHES, gap type, 9in. 
entres. 
: One S S. and S. GAP LATHE, 10ft. between centres. 
Oae S and 8S. LATHE, 6in. centres, length of bed for Sft. 
One LATHE OR VERTICAL BORING MILL, up to 2jin. 
— Ley po to 4in. 
Ss nd S. GAP LATHES, about 9in. centres, to take 





MACHINE for up to gin. plate, 


Rie 4 4 Ofe 
Ose CHUCK LATHE, with 6ft. centr 
SMaLL TVOLS, VICES, STOCKS. “and DIES, LIMIT 


GAUGE3, BLOWING ENGIN E, &e. 
500 sq. ft. CORRUGATED ROOFING SHEETS, 


Address, 678, ** The Engineer” Office. 
‘Wanted Immediately, One 83in. 

centre gap bed, hollow spindle, high-speed SCREW- 
cu =p = } LATHE, with 16in..independent four-jaw chuck. 
Als centre. SCREW-COTPING E,. with 


e 6i0 
TO RRED TOOL HOLDER.—Address, P686, “‘ The —— ineer” 
Office. F 


Wanted, Quantity of #in. and 
Zin. RIVETS, 1gin. to 24in.—GEO. COHEN, SONS 
and O0., 600, Commercial-road East, London, E, 14. 661 ¥. 


8ft. A _ 
¥ 











Sale :— 


or 
F Quantity good SECOND-HAND 18in. gauge 


PORTABLE RAILWAY 


complete with Two TURNTABLES and Three Sets POINTS 
and CROSSINGS to snit 15 Set 2m. Gauge Points and 
Crossings, new C I. Turntables, 24in. gauge. Sleepers, Crossing 
Timbers, and Pit Timber. 

B. M. RENTON and CO., 
Market-place-buildings, High-street, Sheffield. Spl 3006 


Fer Sale :— 


STIRLING BOILER, with Superheater ; new condition ; 
chain \pES stoker, Hop«insun’s gun-metal fittings, 200 1b. w.p.; 


LANCASHIRE BOILER, high-class, 22ft. x 7ft. 6in., 
Ditto altto, 20ft. x 6ft., 110 Ib. w. p. 
tr ditto, 24ft. x Tit, 70 ib. w. 
GALLO WAY BOILER, high-class, 2sft. x 6ft. 6in, 
Oue VERtican BOILER new, 10ft. x 4ft., 80 Ib. w.p. 

Two Ditto, 10ft. x 4ft , 80 Ib. w p., 12 montis old. 

One Ditto, 7ft. x 3ft. 60 1b. w. w.p. 

TANK, Egg-end, 38ft: x 6ft. 6in. dia. ; good 





One BUILER 

sondition. 
One Ditto ditto, 24ft. x &ft. dia. ; good condition. 
Two Ditto ditto, a “% ft. dia.  So8d conv ition. 





| For Sale, Superior 100-K W. 
Belliss-Silvertown “* Balancer” ELECTRIC LIL HTING 

SEC; BEULISS ENGINE coupled to two dynamos, each giving 

200 amyercs at 220-300 volts, 480. p-™. ; steam pressure, 180 Ib.; 








splendid order: immediate delivery. 
RIDDEL and CO., 40, St. Euoch-square, Glasgow. 672 ¢ 
F or Sale, Theodolites, 
DRAWING INSTRUMEN SECOND-HAND. 
SUN'S, 338, High Holborn, 
wg nF Gray's Inn-road). 
Fer Sale, Levels, 
DRAWING INSTRUMENTS, SECOND- HAND. 
N’S, 338, High zsaborn, W.0 
gt. Gray's Inn-road). 
Fer... Sale, Three Lancashire 


RS. éach 30ft. by 8ft, 6in. Also one Wood's 
TANDEM 1 ENGINE: 450 1.H.P., with Corliss valves, surface 
condenser. All can bé seen by appointmént.—Address. 

« The Engineer ” Office. 668 @ 


Fer Sale, Time Recorder r (D ey) 


for 150 ands, as new, guaran’ 
offers ?—Box 250, Smith’s Agency, Ltd., ot pied 3e 


Fer Sale, Two Leather Link] 


Pod NG ed BELTS, 4Cft. long, Gin, wide by jp. ja es 
Sie 6 6 








ractically new condition. Price 


G00 K, et Hivos oced, Bishopston, Bristol. 


For. Sale, Two Stockport Gas |! 


ENGINES, 54 H-P., 180 r. 4 m. Each anetne fitted with 
two specialiy ee fly-wheels, ft. dia., gasbags and silencers 








One Flat-end Dit x6ft. 
STEAM ENGINES fro from 5 H.P. ‘to cess P.; condition as 


" Newtons, No. 50%, Zone patent, 
revs. ; on. 
of, WROUGHT, STEEL MAINS, 6in. and 


new. 
One DYNAMO, 


new expansion bénd. 
25 Tons CAST [IRON FLANGED PIPES, Sin. to 9in. bore. 
aia me abo we ate in fitst-class condition amd réady for 


ae iy, SCREEN BROTHERS, Ltd, toad, Oldbury, 
Birmlagham. : Telephone: Oldbury 9, ne all boars. 
Telegrams : Sen irate Oldbury. 549 





or Sale, Blowers, 7in. and 5in. 
beari: le f 
ithmédiate DISPOSAL oH fast G ond "co et i. 
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THE GERMAN HIGH SEA FLEET AND ITS 
BASES. 
No, 1. 

THE singular character which the maritime war has 
assumed in consequence of Germany’s misuse of 
submarine weapons is tending more and. more to 
efface the main battle fleets and focus attention on a 
phase of the operations which, if history be a safe 
guide, cannot of itself lead to conclusive results. To 
most people any allusion to the German Fleet at once 
conjures up a picture of a host of submarines scouring 
the seas in search of prey. In short, there is an 
increasing tendency to forget that the backbone of 
German naval power-——the High Sea Fleet, with its 
squadrons of battleships and cruisers, remains 
unbroken. For this reason the material strength and 
efficiency of the enemy’s battle fleet continues to be 
the subject of paramount importance to the earnest 
student of naval affairs. It would be a dangerous 
error to conclude that, because Germany for the time 
being is limiting her naval activity to the submarine 
guerre de course, she has finally abandoned the hope 
of restoring her fortunes by dealing a heavy blow at 
the foundations of British naval supremacy. We 
have no warrant for any such assumption. Indeed, 
the very fact that the German Press now affects to 
make light of the British blockade, while Admiral von 
Capelle speaks of the capital ship as being no longer 
an indispensable,” causes one to suspect that the 
present lull may be the prelude to great, and possibly 
decisive, developments in the naval area. It is well 
not to forget that on the eve of the Battle of Jutland 
the German Press was full of inspired statements 
regarding the supremacy of the submarine and the 
inutility of large armoured ships. 

During the opening months of the war the strength 


Such meagre evidence as we do possess indicates | 
that the construction of the larger types of men-of-war 
has not been pressed with particular energy during the 
war. Atthe same time, there is little beyond rumour | 
and conjecture to go upon, and the actual nature | 
and extent of the work accomplished in the German | 
dockyards since August, 1914, is a sealed book. It | 
is known, of course, that a great number of submersible | 
craft have been built. The question is, whether the | 
very extensive resources of the national shipbuilding | 
industry have been completely monopolised by this 
class of work, or whether the construction of capital 
ships, cruisers, &c., has continued side by side with | 
the output of submarines. Most of the confident | 
assertions that have been made as to the alleged | 
suspension of battleship construction in Germany 
arise from ignorance of the facilities which exist for | 
that purpose. Few who are familiar with the remark- 
able growth of the German shipbuilding industry in 
recent years, will demur to the statement that the 
yards are capable of a vast output of tonnage, or that 
submarine building, even on a phenomenally large 


scale, would not necessarily keep them fully employed, | 


to the exclusion of every other class of work. In the 
latter part of August, 1914, when the Reichstag 
formally voted an emergency Navy credit, the 
spokesmen of the principal parties observed that they 
were, in effect, giving the naval authorities a blank 
cheque. 
censored reports of the proceedings, that a large 
shipbuilding programme had been recommended by 


Grand-Admiral von Tirpitz, who was then Secretary | 


of the Navy. At that date, when the submarine had 
not yet cut a conspicuous figure in the war, the 
proposed new construction probably harmonised with 
the conventional ideas then prevailing, which gave 
the capital ship pride of place in the naval hierarchy. 


It was also evident, even from the heavily | 


Kaiser and Konig on the other, are not too pronounced 
to admit of their being bracketed together, leaving 
the ships of the “ Ersatz Wérth”’ class to form the 
third group. Adopting this method of classification, 
and assuming that all the vessels under construction 
in August, 1914, have since been completed, the 
present battleship strength of the High Sea Fleet 
may be tabulated as follows : 


Ships. Tons. Knots. Guns. 

10 .. —-11,150—-11,800 18 .. Four 9. 4in. 
Fourteen 6i n. 
(Eighteen). 

eee 13,200 18-19 Four llin. 
Fourteen 6. 7in. 

Pris, 18,900-22,800 .. 19-21 Twelve llin. } 
Twelve 6in. { 
Twelve 12in. | 
Fourteen 6in. f 

9 .. 24,700-25,800 .. 20-23 Ten 12in. 
Fourteen 6in. 

Rives 28,000 ota 21 Eight 15in. 


Sixteen 6in. 


* Excluding Pommern, sunk at Jutland. + Four ships. 


The present strength of the battle-cruiser fleet is 
more difficult to estimate. It bore the brunt of the 
| fighting at Jutland, and few people outside Germany 
believe that its losses on that occasion were confined 
to a single ship, the Liitzow. The Seydlitz is reported 

| to have gone down, and there is some doubt as to the 
fate of the Derfflinger. Another vessel, the Von der 
| Tann, which is noted in most non-German calcula- 
tions of naval losses as having disappeared at the end 
of December, 1914, has certainly not been observed at 
sea on any subsequent occasion. Still, it is better to 
| err on the safe side by continuing to credit the enemy 
| with every vessel of the loss of which there is no posi- 
tive confirmation. As the Liitzow is the only one of 
which this can be said, the German battle-cruiser 














BATTLESHIP -_OSTFRIESLAND LI 


and composition of the High Sea Fleet were known 
with tolerable accuracy. In these days great ships 
of war can neither be improvised nor built at short 
notice, and therefore the power of the German battle 
fleet must have remained practically constant for a 
long period. Its first reinforcement came with the 
completion of the Kronprinz, the fourth and last unit 
of the “ Koenig ”’ class, in February, 1915. The next 
two battleships, Ersatz Worth and “T,’’ were not 
due to enter service until the summer of 1916, though 
their construction was, no doubt, accelerated. Both 
were to have been commenced before August, 1913, 
but according to a statement by Admiral Witschel, 
quoted in the Neueste Nachrichten of April 5th, 1914, 
the keel of the Ersatz Worth was not laid at the 
Schichau yard in Danzig until February 18th, 1914. 
Under the ordinary programme for 1914, only one 
battleship, Ersatz Kaiser Friedrich III., was projected. 
As regards new battle-cruisers, the Derfflinger was 
finishing her trials on the eve of war, the Liitzow was 
expected to be ready by the following April, and the 
Hindenburg—Ersatz Hertha—-was on the stocks at 


Wilhelmshaven, where she had been laid down in | 


July, 1913. The 
to the 1914 programme, would in the ordinary course 
of events have come into service during the first half 
of 1917. The battle-cruiser position is, however, 
somewhat obscure. According to the German Press 
the Hindenburg was launched in July, 1915. If this 
date was correct the vessel must have been con- 
siderably delayed ; but it would clearly be unwise to 


attach mutch importance to such naval information 


as is gratuitously furnished by the well-drilled German 
newspapers. From the same source we learn that the 
launch of the Bismarck, described as a sister-ship to 
the Hindenburg. tool place last April. This vessel 
would appru.'. ~~. ~ battle-cruiser laid down as the 
Ersatz Victoria Luise, but here again the date of her 
launch should be accepted with all reserve. 


irsatz Victoria Luise, belonging | 


| Hence there are reasonable grounds for believing that 
| important additions to the armoured and cruising 
strength of the fleet were contemplated early in the 
war. Whether any new large vessels were actually 
begun can only be surmised. It would, however, be 
rash to assume the contrary in the absence of proof, 
| and in naval circles here the view is held that the 
High Sea Fleet to-day does, in fact, include heavy ships 
which have been built since the outbreak. Against 
these must be set the losses that undoubtedly were 
incurred in the Jutland engagement. Germany has 
| been at special pains to conceal the extent to which 
| her forces suffered in that action, but her belated 


| 
| 


admission of the Liitzow’s end, which previously | 


had been denied, showed what reliance could be 
placed in official statements emanating from Berlin. 
| In Admiral Jellicoe’s sober and conservative estimate 
| the enemy’s loss was reckoned at two Dreadnoughts 
/and one older battleship, “‘ seen to sink,’’ while one 
| Dreadnought and two battle-cruisers were “seen to 
| be so severely damaged as to render it extremely 
doubtful if they could reach port.’ As, however, 
with the exception of the Liitzow and Pommern, the 
| names of the sunken capital ships were withheld by 


| the enemy, they cannot be deleted. 


thirty-seven serviceable battleships, with three others 


twenty belonged to the pre-Dreadnought era, and 
were divided into two practically homogeneous 


| ‘* Kaiser Friedrich ’’ and ‘‘ Wittelsbach ”’ classes, the 
|second, made up of the “ Braunschweig’ and 
‘** Deutschland ” classes. 
fieet there was less uniformity of design, no fewer than 


five classes being represented. For all practical | 


purposes, however, these ships can be placed in three 


groups, since the points of difference between the | 


| Nassau and the Helgoland on the one hand, and the 


At the declaration of war the German Fleet included | 


| building, giving a total of forty. Of this number | 
groups—the. first, comprising the ten ships of the | 


Among the Dreadnought | 
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fleet may be assumed to consist of the following 
ships :— 


Tons. Knots. Guns. 
Von der Tann 19,400 .. 28 Eight 1lin. 
Ten 6in. 
Moltke .. 23,000:,; .. 28 Ten llin. 
Twelve 6in 
Seydlitz.. 25,000 .. 28 Ten Illin. 
Twelve 6in. 
Derfflinger 26,600 .. 26.5 .. Eight 12in. 
Twelve 6in. 
Hindenburg \ .. 2? . *Eight 12in. 


(?) Bismarck j .. Twelve 6in. 


* Armament only approximate. Both ships have been 
reported as carrying 15in. guns, but this cannot be confirmed. 


In armoured cruisers of the old type Germany has 
lost so heavily that she now possesses but one which 
can be classed as effective. This is the Roon, of 9500 
tons and 21.5 knots, armed with four 8.2in. and ten 
6in. guns. The two still older ships, Prinz Heinrich 
and Bismarck, have little if any fighting value. Of 
the thirty-four light cruisers that were available at 
the beginning of the war, fifteen have been sunk, but 
| most, if not all, of these losses appear to have been 

replaced, and thirty is probably too conservative an 
estimate for the present total. Most of them are 
vessels of 4350 to 5500 tons, with speeds ranging from 
26 to 30 knots, and a battery of 4.lin. guns. The 
principal defect of thisclass lies in the feeble armament, 
| though it is quite possible that the latest types have 
been given heavier guns to enable them to meet the 
British cruisers on a more equal footing.. Nothing is 
more extraordinary than the way in which the 4. lin. 
| gun was retained as the primary weapon of all German 
light cruisers launched between 1890 and 1914, 
| notwithstanding that the vast- majority of similar 
vessels built abroad in the same period were armed 
with guns of much greater power. This mistake, for 
| such it proved to be, has cost the Germans dear. On 


| almost every occasion that their small cruisers have 
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come into action they have been crushed by the supe- 
rior weight of fire brought to bear upon them by our 
own well-armed vessels of this type. This painful yet 
invariable experience may have caused the German 
authorities to amend their views, and give the newer 
light cruisers the means of replying more effectively 
. to the deadly 6in. gun. But if lacking in offensive 
power, they are stoutly protected, all ships since the 
“Kolberg”? class having at least 4in. of vertical 
armour over their vitals, in conjunction with pro- 


tective decks and specially broad coal bunkers in way | 
In speed, too, they are | 


of boilers and engines. 
inferior only to the “‘ Arethusa ”’ type. An important 
feature of these German ships is their large coal 
capacity. 
the ‘‘ Karlsruhe” class had bunker space for 1560 
tons. 
siderable. 


Emden have been publicly specified, and the first two 
are already sunk. 


The Breslau can stow 1200 tons, while | 


Their cruising radius is therefore very con- | 
Of the new vessels completed since the | 
war, only the Wiesbaden, Elbing, Frankfurt, and | 


| Sea Fleet is now composed substantially as follows :— 
Fleet Flagship: Friedrich der Grosse. 

First Squadron. Second Squadron. Third Squadron. 
Ostfriesland Kaiser Bayern* 
Thiringen Kaiserin Sachsen* 
Helgoland Konig Albert Baden* 

Oldenburg Prinzregent Luitpold Schlesien 
Rheinland Konig Deutschland 
Nassau Grosser Kurfiirst Hannover 
Westfalen Markgraf Schleswig-Holstein 
Posen Kronprinz Lothringen 





Fijth Squadron : 
Mecklenburg 
Schwaben 
Zihringen 
Wettin 
Wittelsbach 
Kaiser Barbarossa 
K. Wilhelm der Grosse 
Kaiser Wilhelm IT. 
In reserve : Kaiser Friedrich III., Kaiser Karl der Grosse. 
* Reported names of battleships built as ‘‘ Ersatz Worth,” 
‘“*'T,” and “* Ersatz Kaiser Friedrich III.,” respectively. 


Fourth Squadron : 
Braunschweig 
Elsass 
Preussen 
Hessen 


| being sunk in the night by destroyer attack. 


| Edward ”’ class. 


battle-cruisers, assuming all of them to be afloat, 


| represent a total of 52 heavy guns of llin. and 12in. 
| calibre. 


They do not compare well in armament with 
our corresponding types, and their speed appears to 
be somewhat inferior, but they are more heavily 
armoured, and are reputed to be extremely steady 
gun platforms. Of the 19  pre-Dreadnought 


| battleships named in the tables, the nine which com- 
| prise the “ Braunschweig-Deutschland ” class must 


still be considered useful ships, for a squadron of them 
was present at Jutland, the Pommern, a unit of it, 
In 
armament, protection, and speed they are certainly 
equal to any of our battleships previous to the “* King 
The fighting value of the ten older 
ships which form the “ Kaiser Friedrich-Wittelsbach ”’ 
class is considerably less, but in all the essential 
tactical elements they will bear comparison with our 
** Majesties ”’ or “‘ Oceans.” 

Such is the fleet which Germany continues to hold 
in reserve, and which she may at any moment elect 
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In the summer of 1914 the German destroyer 
establishment numbered 149 boats completed and 
seventeen building, this last figure including the 
twelve of the 1914 programme, comprising the series 
G 37-42 and V 43-48. That large increases have 
since been made is indicated by the fact that among 
the enemy destroyers sunk recently were the G 85 
and G 88, which, if the usual annual programme of 
twelve boats had been adhered to, would not have 
been laid down until 1918. Although the war has 
made serious gaps in the original flotilla, with so 
many new craft passing into service its strength must 
have been not only maintained, but greatly 
augmented, and to-day may safely be reckoned as 
between 160 and 180 boats. The latest German 





BATTLE CRUISER VON DER TANN 


Cruiser Squadrons (Aufkldrungschi ffe) : 
Light Cruisers : 
Pillau * Danzig Arkona 
Stralsund Liibeck Medusa 
Strassburg Miinchen Amazone 
Augsburg Berlin Thetis 
Kolberg Hamburg Nymphe 
Stuttgart Niobe 
Stettin Gazelle 


Battle-cruisers : 

Emden 
Frankfurt 
Regensburg 
Graundenz 
Ersatz Niobe 
Ersatz Gazelle 
Ersatz Thetis 
Ersatz Nymphe 


Hindenburg 
Bismarck* 
Derfflinger 
Seydlitz 
Moltke 

Von der Tann 


Destroyer Flotillas : 
About 180 Torpedo-boat Destroyers (Grosse Torpedo-boote). 
* Doubtful if completed at this date. 


It should be noted that every vessel shown in these 
tables was either completed, building, or authorised 


to throw into the scales. It is, indeed, her last card, 
and many people believe that it will not be played 
until the failure of the submarine campaign becomes 
too plain for concealment. Another compelling 
motive might, however, obtrude itself in the form of a 
military defeat of such magnitude as to render some 
spectacular success in another direction absolutely 
necessary to counteract the spread of war-weariness 
among the German people. In any case, the High Sea 
Fleet is not a factor that can safely be ignored. The 
quality of its material is unquestionably good. Per- 
haps in no other navy has so much attention been 
bestowed upon those . technical minutize which, 
difficult as they are to evaluate on paper, nevertheless 
make up the sum of battle efficiency. The problems 








BATTLE CRUISER OF, THE , MOLTKE CLASS 


destroyers are of a much more powerful design than 
the type of 1914. Their speed is at least 35 knots, 
and in place of the comparatively feeble armament of 
the earlier boats, they carry three 4. lin. 35-pounder 
guns, besides four or five torpedo tubes. 

The foregoing analysis of the High Sea Fleet, as it 
exists to-day, does not claim to be more than approxi- 
mate. As, however, it is based on the latest official 
statistics available just before the war, and on such 
items of trustworthy information as have been forth- 
coming since, it may be accepted as a fairly reliable 
guide to the German naval forces at the present 
moment. If the various types and classes are 
grouped in squadrons on the system that obtained at 
the outbreak of war, as may well be the case, the High 


prior to the war. It is, of course, practically certain 
that some of the ships named in the various squadrons 
have now ceased to exist; but, on the other hand, 
their places may have been taken by later, and con- 
sequently more powerful, vessels. Certainly there 
is nothing exaggerated in this picture of the massed 
strength of the German fleet. Its main force consists 
of twenty Dreadnought battleships, the oldest of 
which was launched in 1908. Their displacements 
range from 18,900 to 28,000 tons, and they carry 
between them 214 heavy guns of 1 lin. to 15in. calibre. 
In the matter of armour protection their figure of 
merit is, in general, rather higher than that of con- 


temporary British battleships, though the latter have | 


a slight advantage in the speed average. The six 
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arising from the remarkable development which has 
taken place within recent years in marine engineering, 
ordnance, and high explosives, and which collectively 
have caused a drastic modification in fleet tactics, 
have nowhere been the subjects of more earnest 
study than in German naval circles. The results of this 
close mental application to the scientific details of 
naval warfare have made themselves visible through- 
out the present campaign. Whatever we may think 
of the Teuton’s cynical violation of all ethical prin- 
ciples, it is not to be gainsaid that the weapons he 
puts to such questioriable uses are formidable to the 
last degree. The efficiency of his torpedoes and mines 
is attested every day. The quality of his guns and 
marksmanship, if not so uniformly good, was seen to 
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advantage in the initial stage of the Battle of Jutland, 
before the less reliable human element on his side had 
been shaken by the return fire of our vessels. The 
same action also proved the robust construction of 
the German ships, many of which endured extremely 
heavy punishment without being placed hors de 
combat. 

In the case of a fleet which has to keep the sea 
continuously, a certain percentage of its ships must 
always be absent through one cause or another. 
For this reason the British squadrons in the North 
Sea cannot be perpetually at their maximum strength, 
and, in point of fact, the absence of the Queen Eliza- 
beth and the Australia reduced the strength of our 
fast divisions at the Battle of Jutland by more than 
13 per cent., according to Admiral W. H. Henderson. 
On the other hand, the German fleet, which spends 
practically the whole of its time in port, is free from 
this disability, and can emerge at any selected moment 
with every ship in its place. Thus its actual strength 
in battle must be reckoned as equivalent to the full 
effective establishment. The fact that the High Sea 
Fleet has been “‘ contained’”’ for nearly three years 
by our superior naval forces and has thus been 
deprived of sea room for cruising, manceuvre, and 
training purposes, can hardly have failed to affect its 
fighting efficiency. ‘To what extent this has deterio- 
rated we can only conjecture, but the experience of 
past wars has shown that prolonged spells of inactivity 
in port rarely fail to undermine the moral of all ranks, 
even though the ships themselves be kept in first-class 
condition. A significant statement was made by 
Admiral von Capelle, the present Naval Secretary, in 
his recent speech before the Reichstag, when, answer- 
ing some unrecorded interpellations, he admitted that 
although ‘the relations between officers and men 
were, generally speaking, good, naturally there was a 
little touchiness due to war strain.”” We may be sure 
that this did not tell the whole story; but in the 
absence of something more substantial than rumour 
it would be idle to indulge in speculation as to the 


_ present state of discipline in the German navy. The 


impression created by a series of incidents in the 
Jutland engagement was that the German personnel 
displayed coolness and professional skill of a high 
order so long as they had not come under a really 
effective fire ; but that the moment this occurred they 
lost their nerve, became flurried and inclined to panic, 
and generally exhibited the shortcomings which have 
always been regarded as inseparable from the short- 
service system of manning. Most notable was the 
sudden falling-off in the accuracy of the German fire 
whenever their line was ‘‘ straddled ’’ by our salvoes. 
It is difficult not to see in this phenomenon a striking 
confirmation of the view widely held before the war 
by persons familiar with the German naval service- 
namely, that though the material was excellent and 
the organisation humanly perfect, the men were 
inferior to British bluejackets in most of the qualities 
that distinguish true seamen. 

It is hoped in a second article to deal with the 
principal dockyards and bases of the German fleet. 








SCIENCE AND INDUSTRY—THE PLACE OF 
CAMBRIDGE IN ANY SCHEME FOR THEIR 
COMBINATION. * 


By Sir RICHARD GLAZEBROOK, F.R.S. 


For the past three years war and the consequences 
of war have dominated our thoughts and compelled 
our actions. May we not hope now that the time 
is coming when we shall reap the fruits of the heroic 
efforts of those who have died that England might 
live ? How can we best learn the lessons of this 
terrible time, and turn the experience we have 
gained to the future welfare of our country ? The 
question is much too wide and far-reaching to be 
dealt with in a single lecture, and it is beyond my 
powers to attempt to handle it in a general manner. 
I wish to deal only with one aspect. 

We realised at a very early date that science was 
to be an important factor in success, and while 
against the heroism of our men all that the science of 
our foes coulddo proved unavailing, it was clear that 
bravery and _ self-sacrifice without the aid which 
science could bring would fail to give us victory. 
Let me remind you of some few of the methods in 
which scientific investigation has aided our cause. 
They are so obvious as to need little more than 
a passing reference. 


AVIATION. 


Take flying, for example. Every part of a modern 
aeroplane is the product of a_ highly specialised 
science. In the machine itself, to combine strength 
with lightness, to select the right material for each 
part, to design the wings so that they- may bear 
the greatest weight and offer the least resistance to 
the motion, to give the body ample strength to with- 
stand the shocks of alighting, and yet not weight the 
machine unduly—all these points and many others 
have been the subject of long and difficult scientific 
examination. 

At the National Physical Laboratory there are 
five wind channels continually in use to test on models 





* The Rede Lecture, delivered at Cambridge on June 9th, 1917. 





all the various factors on which the aerodynamic 
efficiency of a machine depends. Two of these 
channels are 7ft. in diameter and nearly 80ft. in 
length. In one, wind speeds up to 60 miles an hour 
can be obtained. ‘The model is attached toa specially 
designed balance or dynamometer, and the forces it 
experiences in various positions relative to the wind 
are measured. From these data the behaviour of 
the machine in flight is determined. Here Mr. Bairstow 
and his colleagues have worked out the practical 
conditions of stability of motion, and determined by 
many ingenious devices the constants which occur 
in the theory. That theory was first given in a 
general form by Bryan, the theory of the disturbed 
motion of a body moving in three dimensions, under 
gravity, the thrust of the propeller, and the resistance 
of the air. The quadratic which gives the energy 
in terms of the six co-ordinates and velocities corre- 
sponding to the six degrees of freedom of the body 
contains twenty-one constants. Conditions of sym- 
metry reduce these in number; the air channel 
experiments afford the means for determining their 
values, and thus predicting the properties of the 
machine. The work at Teddington would have 
proved of little value without the corresponding 
full-scale experiments brilliantly carried out at 
Farnborough by two Cambridge men, E. H. Busk 
and Keith Lucas, who gave their lives for the cause, 
and now continued by two other Cambridge men, 
Farren and George Paget Thomson. The name of 
Busk is, I trust, to be commemorated in Cambridge 
by a scholarship, founded in his memory by friends 
who admired his powers and loved the man. 

But it is not only in the structure of the aeroplane 
that science has done its part. The engine brought 
problems of the highest complexity, which are being 
solved by patient application and earnest endeavour. 
Large powers are needed; the various parts move 
at great speed, hence strength is essential, but the 
weight must be kept down; at the same time 
endurance is necessary; risk of untimely failure 
must be reduced, and the pilot made as secure as 
possible. Here the metallurgist has been at work 
producing alloys little heavier than aluminium, yet 
comparable in strength with steel, and suitable for 
many new demands, and in this field Dr. Rosenhain, 
of the National Physical Laboratory, has arrived 
at many important results. Or consider the instru- 
ments the pilot needs to determine his height, his 
speed, or the direction in which he is moving, to 
enable him to drop his bomb at the right moment, 
or to sight his gun on his enemy as the two planes 
come within range. Cambridge, as represented by 
Horace Darwin and Keith Lucas, has done yeoman 
service in these various fields, while in all our many 
discussions on theory we have profited by the great 
knowledge and the clear thinking of our Chancellor 
—Lord Rayleigh, President of the Advisory Com- 
mittee for Aeronautics. 

GUNNERY. 

Again, turning to another subject, consider the 
science involved in the manufacture of a big gun and 
its ammunition, or in the calculation of the trajectory 
of its projectile. Many gun problems are not new. 
Artillerists had long realised the importance of 
experiment and calculation, the manufacturer to 
test his steel, and determine the safe stresses to 
which it could be subject ; the gunner to measure 
the resistance to the motion of the shell to plot its 
trajectory, determine its time of flight for various 
ranges, set his fuse, and design his sights so that his 
shooting might be accurate. But the long-range 
gunnery of our modern ships, the high-angle fire 
required for anti-aircraft work, have each introduced 
new difficulties, and, in solving these, Cambridge 
men, such as Littlewood, Hill, Richmond, Herman, 
Gallop, and Fowler, have been well to the fore, while 
for anti-aircraft work the Bennett height finder in 
one of its many forms is in general use in the Allied 
armies. 


GAUGES. 


One striking feature has been the development 
of methods of accurate workmanship. With some 
few exceptions all the gauges for munitions pass 
through the National Physical Laboratory. About 
400,000 have been dealt with in the last eighteen or 
twenty months. At first we were in despair. The 
limits of accuracy which the Inspection Department 
fixed were extremely narrow—in some cases only 
three ten-thousandths of an inch. Rejections were 
very numerous ; to supply the requirements appeared 
impossible ; but now gauges are examined at the 
rate of about 10,000 a week, and some 80 per cent. 
pass as a matter of course. Some firms get practically 
all their gauges through. Careful scientific examina- 
tion of the causes of error, improved methods of 
manufacture, and a firmer grasp of the essentials 
have produced this change. The standard of manu- 
facture has been gradually improved, and results at 
first thought unattainable have been realised. 


MEDICAL SCIENCE. 

Physics and engineering would afford many other 
instances, such as improvements in means of signalling, 
wireless telegraphy, sound ranging, weather predic- 
tion. Chemistry and the biological sciences have 
contributed more than their full share, and though 
I cannot claim to speak with first-hand knowledge 





of the achievements of medical science, I must 
mention some facts, for which I am indebted to the 
kindness of Surgeon-General Sir Alfred Keogh and ~ 
Colonel Webb, who informs me that :— 


The annual admission ratio for all causes other than wounds 


in action in France is approximately 428 per 1000. In the 

following campaigns the corresponding ratios were :— 
Is 6c k we esl Veg peti ee ise 843 
Das let cat cs) ee et ae ee 557 
te Caran ane Si Leer ey 
China, 1900-1 Or ee ae ar eee ee 933 
Nile, 1898 ‘ CS Stage ae ne en eee 955 
Dongola, 1896 ‘ Ag te! 892 


In France the annual admission "ratio 
for typhoid fever is 

And for the whole typhoid group of 
diseases .. 

In South Africa the annual admission 
ratio for enteric fever was .. 

And for enteric fever plus other con- 
tinued fevers pies * - 


0.9 per 1000 
2.4 per 1000 
130 per 1000 
204 per 1000 


The figures speak ntti of the triumphs of 
medicine, and the wonderful results achieved by the 
devotion of doctors and nurses. 

AGRICULTURE. 

Many of those present have no doubt seen the 
collection of essays called “‘ Science and the Nation,” 
recently issued from the University Press. Let me 
refer to Professor T. B. Wood’s essay “‘ An Agricul- 
tural War Problem,” or to that by Professor Biffen, 
“‘Systematised Plant Breeding,” to illustrate the 
work which has recently been done here by scientific 
men for agriculture and food production. Professor 
Wood deals with a problem presented by the President 
of the Board of Agriculture in 1915, “‘ How to Buy 
Feeding Stuffs for Cattle to the Best Advantage, and 
How to Use them when Bought.” I must refer you 
to the book itself for the solution. From Professor 
Biffen’s paper we learn how improvements of 
enormous value have been effected in wheat suitable 
for growing in England. 

“ PURE ” SCIENCE. 

The war has brought home to us, in a way that only 
an event of its magnitude can do, the dependence of 
the modern world on science and the*advancement of 
natural knowledge ; the need then is that when peace 
comes we should use this great power to the full to 
repair the ravages of war. A recent number of The 
Times Literary Supplement contained an interesting 
comparison between the forces at work in moulding 
the world now and in the first century of our era. It 
took the form of a review of Mr. P. E. Matheson’s 
edition of the works of Epictetus, and in it the author 
writes :— 

“* How much, for instance, of the command over the realm 
of matter characteristic of modern industrial enterprise is 
due to the pure scientific interest of individual investigators, the 
interest which is the pursuit of truth, subjection of the spirit 
to universal law, asceticism which suppresses every impulse 
that might interfere with dispassionate verification. It is an 
obvious confusion of thought to call western civilisation materi- 
alistic because it deals with material masses. It is a creation of 
the human spirit. Every faculty of the spirit has gone to the 
making of it—desire, imagination, character, will. Because in 
making it the human spirit has been largely occupied with 
acquiring command over matter it has in many persons lost 
the sense of other things, has become concentrated upon some 
lower end, has worked for commercial gain or power for power'’s 
sake. Yet it may be questioned whether our modern civilisation 
could go on at all—still more whether it could continue to 
advance in knowledge—aunless there were intermingled in its 
governing interests those which belong to the human spirit at 
its highest, those which seek to acquire command over matter 
only in order that they may use it for spiritual ends. Our 
modern ‘* Western’ civilisation has enormously increased the 
content and potentialities of life, and, like all increases of 
resources and power, has made it harder to enter the Kingdom 
of God. Yet, just because the problem set the soul is more 
complex, because its solution is harder to attain than the 
simple detachment of Epictetus or an Eastern sage, it yields, if 
attained, a richer result.” 

And if, as I think, this is true, may not we in Cam- 
bridge, while we endeavour so to advance knowledge 
as to place the forces of Nature more completely at 
the service of man, strive that the world should 
realise that the highest object of this command of 
matter is to use it for spiritual ends. The great 
Cambridge physicists who have left us within the 
memory of many here present—Adams and Cayley, 
Stokes, Maxwell and Kelvin—realised this ; the desire 
to discover the truth, to advance knowledge for its 
own sake, lay at the root of their endeavours, and was 
the cause of their success. 

“* APPLIED ” SCLENCE. 

A: distinction is often drawn nowadays between 
pure science and industrial science. I saw somewhere 
recently a protest against the use of the latter term. 
Science is one, and industrial science—so-called—is 
the application of the discoveries of pure science to 
the problems of industry. Huxley wrote long ago :— 
““ What people called Applied Science is nothing but 
the application of pure science to particular pro- 
blems.”’ It is essential that we should remember this, 
and strive here in the first place for the advancement 
of pure science. 

Scientific investigations we may divide into two 
classes. Those in pure science, which are directed 
solely to the advancement of natural knowledge, the 
discovery of Nature’s laws ; and those which have for 
their aim the application of these discoveries to the 
processes of our everyday life in art, or commerce, 
or manufacture. There is no need to lay stress in this 
room on the paramount importance of the first class. 
The Cavendish Professor, speaking recently in London, 
said truly, “the discoveries in applied science may 
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produce a reformation, those in pure science lead to 
revolutions.” 

The book “‘ Science and the Nation,” to which I 
have already referred, written, according to the pre- 
face of the Master of Downing, “ to enable the reader 
to grasp in its true perspective the relation of pure 
science to applied science,’ the worker in pure science 
discovers, his fellow in applied science utilises, teems 
with illustrations ; let me remind you of one or two. 

Faraday, when he succeeded in making a wire 
carrying a current move when in a magnetic field, had 
no thought of the applications of electro-magnetism 
to-day, and the question of a visitor, “Tell me, 
Professor Faraday, and of what use is this new dis- 
covery,” led to the well-known answer, “ Sir, of what 
use is the new-born child ?” 

The Réntgen rays, as Professor Thomson has 
recently pointed out, were studied first as one means 
whereby we might hope to learn something of the 
nature of electricity. They are now the surgeon’s 
trusted guide, telling him how to direct his knife and 
restore his patient to health and strength. Pasteur’s 
work commenced in an inquiry into the erystallo- 
graphic differences of certain chemical substances, 
leading him to the result that certain kinds of chemical 
fermentation are due to the action of living organisms 
which are not born spontaneously in the fermenting 
material but are derived from infection. Lister 
seized on this and applied it to medicine and surgery. 
The medical statistics of the war will show, when they 
can be prepared, something of what the world owes, 
measured in lives saved for future work, to these two 
discoveries ; the amount of pain the sufferers have 
been spared is immeasurable. 


METALLURGY. 


Lord Moulton, in his preface to the book, refers, with 
special pleasure, to Dr. Rosenhain’s essay on Modern 
Metallurgy. The foundation of this work rests on 
Sorby’s application of the methods of petrographic 
research to investigate the properties of meteorites, 
and on the study of the thermoelectric properties of 
metals due to Seebeck, Peltier, and William Thomson. 
Petrographers had been in the habit of examining the 
structure of rocks by cutting the sections thin enough 
to be transparent and examining them under the 
microscope. Sorby, in 1861, found it was not possible 
to examine metals thus, and developed the art of 
polishing the surface and etching it with suitable 
chemicals, thus bringing out the internal structure. 
Its application to engineering problems passed un- 
noticed, until the method was independently revived 
by Osmond in France and Martens in Germany. 
Seebeck discovered that, when in a circuit of two 
metals a difference of temperature exists between the 
junctions, an electric current is produced in the 
circuit. The strength of this current is a measure of 
the difference in temperature, and this discovery was 
applied many years later by Le Chatelier to construct 
a thermocouple for the measurement of temperature 
in metallurgical processes. Applying these two 
instruments of research metallurgists have now a clear 
idea of the structure of the more important metals 
and alloys used in industry, and of the manner in 
which the properties which fit them for their various 
uses are related to that structure. The intensive 
study of pure science, the determined effort to hand 
on still brightly burning the lamp lighted for us by 
those who have gone, is perhaps the best contribution 
which Cambridge now can make to our national 
welfare. 

THE GROWTH OF SCIENTIFIC DISCOVERY. 

‘“* Science,’ writes Professor Bragg, ‘‘ grows like a 
tree which shoots out new branches continually and 
at the same time strengthens the old ; twigs become 
boughs and the boughs become great stems, while 
the tree is ever growing upwards towards the light 
and more firmly based below. Science is like a tree 
also in this, that both need wise cultivation. The 
nourishment of the tree, its training and pruning, 
have their counterparts in the development of science ; 
in both cases the fruit comes as the reward of skill 
and labour. This is the thing which is hard to 
understand and yet is so important.’ This is the 
fact which it is essential for Cambridge to grasp and 
to impress upon the nation. 

The great discovery is usually small in its 
beginnings ; it does not at first strike the imagination. 
The seeds from which the revolution is to come lie 
hidden in the ground, and the tiny sprout which 
first appears seems but of small importance. Few 
besides some students in the Universities realised the 
wide-reaching scope of Maxwell’s theory of the electro- 
magnetic field when it was first published ; few again 
pictured, when they read of the early experiments of 
Hertz and Lodge, the future marvels of wireless 
telegraphy, even in the short years that have passed 
since Lodge delivered his Royal Institution lecture. 
The successful applications of science to industry 
attract a wider notice and gain a fullerrecognition. It 
3s given to but few men to carry through the revolution 
that their own discoveries have produced. James 
Watt and Kelvin were such men. Pasteur and 
Lister saw, in some degree, the fruit of their labours. 
Faraday, on the other hand, died at Hampton Court 
in the receipt of a civil list pension. The work of 
making the discoveries of science available to promote 
the prosperity and advancement of a nation appeals 
to others than the great discoverers, and is usually 
best left in other hands. Let me explain what I 





mean, even at the risk of some repetition, for I have 
recently spoken and written more than once on this 
subject, and indeed the applications of science to 
industry have been the work of the National Physical 
Laboratory since the twentieth century began. 


APPLICATION OF SCIENCE TO INDUSTRY. 

Speaking at the opening of the Laboratory in 1902, 
his Majesty—then Prince of Wales—said: ‘‘ The 
object of the scheme is, I understand, to bring 
scientific knowledge to bear practically upon our 
everyday industrial and commercial life, to break 
down the barrier between theory and practice, to 
effect a union between science and commerce,’ and 
these words still express our aims. 

Various writers have pointed out recently that in 
this process three distinct stages are generally 
required. We need :-— 

(1) The work of the man of science in his 
laboratory ; 

(2) The investigations which go on in a laboratory 
of industrial research, developing new 
processes or introducing new products ; 

(3) The works laboratory proper, controlling the 
quality of raw materials, or of finished 
products. 


THE WORKS LABORATORY. 


I have spoken already of the work of the student 
of science in his University or College ; before dealing 
with the Laboratory of Industrial Research let me 
devote a few words to the works laboratory proper. 

It is necessary, as I have said elsewhere, to maintain 
the standard of the output, to secure that the proper 
grade of material is supplied to the works, to check 
the instruments in use, and to test the product in its 
various stages of manufacture. The days are gone 
on when successful manufacture could be carried on 
entirely by rule-of-thumb, trusting to the skill of some 
trained workman for the success of each delicate 
operation, when the hereditary instinct passed down 
from father to son was sufficient to produce each year 
practically the same results. New processes come, 
which appear likely to improve production or to 
reduce its cost ; the works laboratory serves to test 
these. New products are suggested, which may or 
may not have the advantages claimed for them ; 
this can be investigated in the works laboratory, and 
all these investigations and tests must go on in the 
works themselves under the eyes of men tamiliar with 
the process of manufacture in its every stage. 

A distinguished Trinity man, Mr. Michael Longridge, 
when recently addressing, as President, the Institution 
of Mechanical Engineers, he traced the process by 
which during the latter half of last century England 
became the leading industrial nation, concluded 
thus :— 

** And as the mechanical engineer was responsible in no small 
measure for the transformation, so he must be held responsible 
for the maintenance and efficiency of the workshop on which 
the feeding of the people and the defence of the people against 
their enemies now depend. He became and he remains a 
trustee of the British Empire. How did he discharge the 
trust ? By humbly seeking knowledge to turn the gifts of 
Nature to the use of man? By invoking the aid of science to 
develop the discoveries of the men who had prepared the road 
to his success? By caring for the welfare of the thousands 
who were spending their waking hours in his factories? By 
giving them a fair share of the profits of his business ? I think 
we have the grace to-day to answer No. I think we are willing 
to confess that our heads were turned by elation at our 
prosperity, that we were obsessed by admiration of our own 
achievements ; too confident of the sufficiency of our limited 
knowledge ; too contemptuous of the few who tried to throw 
the light of science on our path ; too eager for wealth, and the 
social influence could buy in the new state of society; too 
careless of the needs and aspirations of the ‘ hands’ who helped 
to make the rapid accumulation of large fortunes possible. 

«And what has been the consequence? For every lapse 
from the ideal, and there is an ideal even of industrial polity, 
Nemesis Adrasteia, sooner or later, exacts retribution.” 


The lesson has now been learnt with more or less 
completeness, and now each modern engineering works 
possesses its own laboratory and utilises the teaching 
of science at each stage of its processes. Cambridge 
can supply the men who will do this work. To this 
question I hope to return later. 


UNIVERSITY AND OTHER LABORATORIES. 


But there is another need. The step between the 
university laboratory and the works laboratory 
is a long one. Discoveries do not leave the man of 
science in a form which can be at once assimilated 
by the engineer, the shipbuilder, or the manufac- 
turer. Some means are needed to make them 
available to such men to secure the advantages 
which come from the growth of knowledge, by 
which alone they may keep in the forefront of their 
trade. The problem has recently been discussed 
in a paper by Dr. Mees, published by the Department 
of Scientific and Industrial Research, and by Dr. 
Rosenhain in a lecture, delivered at Glasgow, on 
““The National Physical Laboratory: Its Work and 
Aims.” Dr. Mees writes: “‘The kind of research 
work involves a laboratory very different from the 
ordinary works laboratory, and also investigations 
of a different type from those employed in a purely 
industrial laboratory. It means a large, elaborately 
equipped and heavily staffed laboratory, engaged 
largely in work which for many years will be un- 
remunerative, and which for a considerable time 
after its foundation will obtain no results which 
can be applied by the manufacturer.” While Dr. 
Rosenhain,in the lecture already referred to, takes 
8 an instance the case of a series of alloys, which is 





being studied by an investigator interested mainly 
in theoretical metallurgy, he works with pure 
metals, or metals as nearly pure as he can get them, 
and finds that one alloy of his series has some specially 
noteworthy properties. He may call the attention 
of a manufacturer to these, and suggest that the 
alloy might have valuable industrial application. 
Much, however, remains to be done before this can 
be realised ; the pure materials of the investigator 
are not available in quantity. ‘To what extent is the 
presence of impurity detrimental, what are the 
impurities which must be removed, what are the 
steps required to do this on the requisite scale, 
to what extent do the difficulties involved in this 
render the whole method commercially impossible 
by adding seriously to the cost? Is there any 
difference between the material made in quantity 
and that produced by the laboratory furnace, where 
rapid cooling or heating may be readily employed, 
although impossible in the full-scale work, and so 
on? For the industrial research laboratory the 
plant, &c., must be so planned that it is possible to 
carry out the necessary operations on a scale com- 
parable with that required in works, and, moreover, 
the man who carries through the investigation 
must be not only acquainted with the latest scientific 
advances in his subject, but must know what is 
possible in works, and must mould his solution of 
the problem to harmonise with these possibilities. 
The undertaking is often more complex than that 
of the pure scientist. It is one which needs a special 
laboratory, a special equipment. 


INDUSTRIAL RESEARCH. ‘ 

As examples of such a laboratory, both of which 
happen to be at works, I may instance the Research 
Laboratory of the Badische-Anilin-Soda-Fabrik, in 
which the commercial production of synthetic 
indigo was worked out, or the laboratory of the 
General Electric Company of America at Schenectady, 
where in numerous instances the discoveries of 
modern electrical theory have been turned to practical 
use. The Coolidge tube, the most powerful source of 
X-rays which we possess, is one product of this 
laboratory. Such also are some branches of the 
Bureau of Standards at Washington, the Material- 
priifungsamt at Gross-Lichterfelde, near Berlin, and, 
in some aspects of its work, the National Physical 
Laboratory and the Research Institutions for Glass, 
Pottery, Fuel, &c., which are coming into existence 
as part of the work of the Department of Scientific 
and Industrial Research. 

Thus the task of an institution like the National 
Physical Laboratory differs from that of either a 
University or Technical College Laboratory or a 
Works Laboratory. In the first place, it is not 
educational. Every member of the staff is, it is 
true, learning continually, but he is not there to be 
taught, but to be asked questions and to find the 
answers. Its functions are primarily to encourage 
and initiate the applications of science to the problems 
of industry. It is, in the words of the Order in 
Council already quoted, an institution for the scientific 


study of problems affecting particular industries’ 


and trades. The staff devote themselves solely 
to this work ; their whole time and energy are given 
to it. They have no educational duties; they are 
free from the responsibilities of the class-room and 
the burden of students’ exercises. The senior 
members of the staff joined avowedly with the 
purpose of applying science to industry ; they are 
prepared to make it their life work. The juniors 
retain their posts for some time. Thus all acquire 
a store of experience of the highest value, with a 
unique knowledge of the technical aspects of industry 
which it is difficult to gain in any other way. ‘The 
Laboratory has, I trust, acquired the confidence of 
the technical industrial world, and problems are 
brought before the staff with the knowledge that 
they will be handled in a confidential manner by 
men trained to deal with them. In such an institu- 
tion it is possible to specialise as to both staff and 
equipment in a manner which can hardly be done 
in a laboratory attached to an educational institution. 
The whole staff are engaged in applying science to 
industry. Equipment is provided for this purpose 
only. The needs of the student and the educational 
value of the apparatus have not to be considered. 


DUTIES OF A UNIVERSITY. 

I would not advocate that work such as I have 
outlined should, as a rule, find a place in a University 
laboratory, but a University has its own task in 
connection with these laboratories which, believe 
me, are a necessity if science is to be freely applied 
to industry. The Universities and technical schools 
must provide and train the staff, not in the applica- 
tion of science, but in methods of investigation, in 
the knowledge of scientific truths, in the power of 
observation, the capacity to interpret the observations 
they make, and the experimental results they obtain, 
and, above all, in the desire to discover the truth 
and apply the consequences fearlessly to their daily 
work. Nor is this all. No doubt the number of 
men engaged in the application of science to industry 
must increase, but if we are to reap the full advantages 
science can give, steps must be taken to ensure & 
wider appreciation of the value of her gifts, the 
greatness of her powers. 

Some knowledge of the meaning of ordinary 
scientific terms, of the usual every-day processes of 
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Nature—both chemical and biological—of the cause 
of the simple natural phenomena, and of the general 
scope and methods of scientific inquiry should be 
the possession of each undergraduate before he leaves 
Cambridge to take his life work elsewhere. “It is 
essential,” as Professor Keeble writes in his contribu- 
tion to the essays already frequently referred to, 
‘** that our statesmen and administrators, our teachers 
and our poets, know something of the work and 
method and beauty of science,” but how is this to 
be secured ? Mr. Wells, in a recent review of the 
Essays, is severely critical because the authors have 
not answered this question. The criticism is un- 
deserved, it seems to me, because the authors did 
not set out with this object. ‘‘ The time seemed 
propitious,’ says the Editor, Dr. Seward, “for 
emphasising a particular aspect of the general ques- 
tion of the inter-dependence of many phases of 
national prosperity and a just appreciation of the 
value of pure science.” Still, the question needs 
an answer. We look forward with some eagerness 
to the report of the Committee, of which Sir J. J. 
Thomson is chairman, which is dealing with the 
place of Science in Education. 
SCIENCE AND THE CLASSICS. 

Meanwhile, it may not be out of place to hazard 
some few remarks. I will quote again from the 
President of the Institution of Mechanical Engineers, 
who, after pointing out that the education of an 
engineer must be varied to suit the capacities of 
different minds, writes thus :— 

“‘ And my complaint. It is against the obstinacy of our two 
most famous Universities in retaining Greek as,a compulsory 
subject in their examinations. This reacts upon our public 
schools, and is a seriousyhandicap on those who, intending ,to 
deal with the concrete rather than the abstract in their future 
lives, yet wish to find their levels in the social life and moral 
discipline of these two Universities. The English public school 
Loy can generally be relied on to face difficulties, lead men, and 
keep his hands clean in business. Engineering cannot afford 
to lose him to satisfy the country parsons who rule Oxford and 
Cambridge in this matter.” 


To insist on the retention of Greek in the Previous 
Examination is to close Cambridge to many of those 
who would profit most by its lessons, who would carry 
the rich benefits three years residence here can give 
to places where at present they never penetrate, and 
who themselves in not a few instances would add to 
the lustre and the glory of our University. The study 
of Greek is not really advanced by its compulsory 
character. Lord Bryce, in a recent article addressed 
in the first instance to a classical audience, writes, 
after a reference to the very few who retain a com- 
petent knowledge of Latin and Greek beyond an 
early age :—‘‘ Let us frankly admit the facts. Let 
us recognise that the despotism of a purely gram- 
matical study of the Ancient Languages needed to be 
overthrown,” and he continues, ‘“ What is the chief 
aim of education ? How should the mental training 
fitted to produce the capacities which go to make an 
educated man begin? First of all by teaching him 
how to observe, and by making him enjoy the power 
of observation. The attention of the child should, 
from the earliest years, be directed to external nature. 
His observations should be alert, and it should be 
exact. Along with this he should know how to use 
language, to know the precise difference between the 
meanings of various words apparently similar, to be 
able to convey accurately what he wishes to say.” 
Then, after distinguishing between the world of 
Nature and that of man, he discusses how the time 
available for education is to be divided between these 
two spheres, urging the need for plenty of knowledge 
of both to produce a capable and highly finished mind. 
**No man,” he says, “in our day can be deemed 
educated who has not some knowledge of the relation 
of the sciences to one another, and a just conception 
of the methods by which they respectively advance.” 
He presses strongly the importance of literary studies, 
because of the service they render to us for practical 
life, for mental stimulus and training, and for enjoy- 
ment, and as an introduction to his views on the 
claims of the classics, he writes :—‘*‘ A word must be 
said on the practical aspect of the matter as it affects 
the curricula of schools and universities. I do not 
contend that the study of the ancients is to be imposed. 
on all, or even on the bulk, of those who remain at 
school until eighteen, or on most of those who enter a 
university. It is generally admitted that at the 
universities the present system cannot be maintained 
—we shall effect a saving if we drop the study of the 
Ancient Languages in the case of those who, after a 
trial, show no aptitude for them. For the schools, 
the problem is how to discover among the boys and 
girls those who have the kind of gift which makes it 
worth while to take them out of the mass and give 
them due facilities for pursuing their studies at the 
higher secondary schools,so that they may proceed 
thence to the universities and further prosecute them 
there. Many of you, as leaders, know better than I 
how this problem may be solved ; solved it must be if 
the whole community is not to lose the benefit of our 
system of graded schools.’’ And in this connection 
let me quote a few words from a recent letter in 
Nature by Mr. M. D. Hill, an Eton master of twenty 
years’ experience. He writes :—‘* The boys who are 
best at classics are also best at science. Every 
intelligent boy must be given equal opportunities in 
science and languages in the widest sense of the word, 
until he is old enough to show which line of study he 
can most profitably follow.” 





DEVELOPMENT OF THE UNIVERSITY. 


Here is a problem which the University must attack 
at once. I have already pointed out what seems to 
me the first step towards its solution. Cambridge 
must open her doors wide to every son of our great 
Empire who can show that he will reap benefits from 
studying within her walls any branch of knowledge 
for which she offers opportunities ; this step should be 
taken without delay. Lord Bryce has indicated, I 
think, the lines for our future development ; let me 
briefly outline how they appear to me to run. The 
University must remain the home of Ancient Learn- 
ing, but the course pursued to secure this end must 
not be such as to demand that Latin and Greek 
should remain the principal part of the school tasks 
of all boys. It must train men to be leaders in all 
walks of life, and not least in industrial pursuits, and 
this not by undertaking the technical training of the 
men who go out hence into the world, but by laying 
a broad foundation of the scientific principles and 
laws on which technical knowledge, be it of theology, 
medicine or law, or of the more modern branches of 
applied science, must rest. And, lastly, but most 
important of all, it must produce the leaders in every 
branch of science. To develop the steps by which all 
this is done is a task far beyond me ; I do not propose 
to attempt it. 

For the highest work of all, be it literary or scientific, 
the course is fairly simple. Men in whom are im- 
planted the thirst for new knowledge, the power of 
discovery, the keen logical insight to follow the right 
path and avoid the wrong, will come to the front 
helped by the traditions of the past, the enthusiasm 
and devotion of the teachers, the generosity of our 
founders and benefactors. Funds, it is true, will be 
needed and must be supplied. A man whose researches 
may produce a beneficial revolution, whose discoveries 
may prove of untold benefit to mankind, should not 
depend for a scanty livelihood on the proceeds derived 
from his yearly cycle of tutorial lectures. Means 
must be found to increase the endowments of the 
University for pure research, and funds so expended 
will in time produce a full harvest. Let me, however, 
endeavour to say something as to the steps to be 
taken to give science its due place in the education 
of every man. Have we attacked this question in 
the right manner, and by we I mean teachers of science 
generally ? 

THE TEACHING OF SCIENCE. 

It is nearly forty years since the present Chancellor 
asked Sir Napier Shaw and myself to help in his work 
at the Cavendish Laboratory. Practical physics, as a 
branch of study for undergraduates generally, was 
almost non-existent. Maxwell had inspired a few of 
the leading mathematicians with the desire to work 
at the Laboratory, but the organised classes were small 
and their organisation was incomplete. Elsewhere, 
Carey Foster had classes at University College, 
Balfour Street at Manchester ; Kohlrausch’s book had 
been published and translated into English some few 
years previously. Shaw had worked in Berlin under 
Helmholtz. We commenced the endeavour to systema- 
tise the teaching, to devise experiments to illustrate 
and ‘“‘ prove”? fundamental laws and principles, to 
teach students the reality of many things of which 
they read in books and show them that effects do 
follow their causes in the manner there described. 
Principal Griffiths, in a recent lecture, recounts a 
Cambridge experience. He had been explaining to 
some pupils the laws of floating bodies, and asked one 
of them to come to his laboratory in the afternoon and 
verify what he had been told. The man looked up 
with mild surprise and asked, ‘“‘ Do you mean to say 
this really comes off ?”. Teaching by experiment was 
clearly necessary. 

Laboratory notebooks were written. In due 
course—in 1885—Glazebrook and Shaw’s “‘ Practical 
Physics’? appeared, and I am glad to say, after over 
thirty years of life, is vigorous still. It has been 
followed by many similar books, and has, I trust and 
believe, done much useful and important work. A 
man who is to develop into a physicist must have an 
intimate knowledge of the existing methods of physical 
investigation. Measurement is so important a factor 
in many branches of knowledge that an acquaintance 
with the fundamental methods of measurement, and 
skill in using instruments and apparatus, are of the 
highest value for large classes of men. 


EXAMINATIONS. 


But for the great majority the mental food thus 
offered affords but little nourishment. The teaching 
of practical physics on these lines fits in with our 
examination system. Problems can be set and 
questions asked admitting of definite and precige 
answers whose value an examiner can easily assess in 
marks. A sum in arithmetic is classed as a physical 
problem because the term “specific heat” or 
‘* electrical resistance ”’ is used in stating the question. 
“Our examination system,” says Principal Griffiths, 
“has endeavoured—but thank heaven, unsuccess- 
fully—to kill the soul of science in the rising genera- 
tion. There is, however, a stirring among the dry- 
bones, and we are awaking to the fact that science 
must be taught as if we believed in it for its own 
sake, that we must teach it as a disciple preaches his 
religion, and that we must refuse to be bound by the 
fetters in which tradition has entangled us. If we 
are to succeed, we must make science a living 
reality to our pupils and cease to regard it merely as a 





convenient machinery for the manufacture of 
conundrums.’ We do not really so regard it, any of 
us teachers, but our methods of teaching and 
examinations tend to produce this impression. My 
very intimate friend and colleague of the past forty-five 
years has put the matter, when writing recently to 
Sir J. J. Thomson, in more vigorous language, 
perhaps, than I should use. He says, ‘‘ I know partly 
how it has come about, because really I had a hand in 
it myself. What was meant as an expedient to keep 
a class of boys usefully occupied with a limited stock 
of apparatus has now become a monstrous growth, 
a malignant disease of the educational system.” Or 
again, in more moderate words, ““ When we come to 
consider such provision as there is for science in 
general education, as represented by the opportunities 
actually offered to boys and girls at school, it is for 
me impossible to avoid the conclusion that what the 
exponents of physical science have evolved as the 
elements of scientific education is quite unworthy of 
the subjects we desire to expound.” In the hopes 
that the error may be retrieved I, like him, wish to 
express my repentance for my share in it, and appeal 
for a reconsideration of the position to those whose 
duty it is to determine the form in which a general 
education in science is in future to take. It is clear, 
I think, that a plan which is excellent for men who 
intend to specialise in science is not the one best 
suited to give to all—‘‘ some knowledge of the relation 
of the sciences to one another and a just conception 
of the means by which they advance.” For the 
limited class an exact knowledge of the elements is 
essential. If this exact knowledge is required from 
all, the majority find the process dull, they get no 
further than the elements, and when the dreaded 
examination is over they forget even these and have 
no further interest in the subject. Natural science, 
like Latin and Greek, disappears from their lives. 


DEVELOPMENT OF SCIENTIFIC TEACHING. 


And so, if this be at all the correct view, an impor- 
tant task for the University is to develop a new 
method for the ordinary teaching of science, not 
merely to require that science should be taught, but 
to discuss and detérmine how this can best be done, 
and then to train and send out into the world men 
capable of doing it. The method will not lend itself 
easily to ‘“‘ the process of controlling education by 
examination with a limited time,” and if a test of the 
pupil’s knowledge is required, some other plan for 
this purpose must be devised. : 

One of the consequences of the war will be a greater 
appreciation of the value of science. Let us in 
Cambridge be ready to take advantage of this and 
help to strengthen our country by raising up a 
generation which realises to some extent what science 
has done and how real progress in nearly every walk 
of life is inseparably bound up with the advancement 
of Natural Knowledge, which in the past the University 
has done so much to promote. 








TECHNICAL PUBLICATIONS FOR SOLDIERS 
AT THE FRONT. 


Waututst light literature is fully appreciated by, and is 
supplied in considerable quantity to, our men at the front, 
it has been brought to our notice recently that there is 
a great dearth of technical publications, especially in 
the Motor Transport Section of the Army Service Corps. 
The lack of reading matter of this character is most regret- 
table,since the men employed both in driving vehicles 
and in the workshops are unable to keep pace with current 
events and practice, and new ideas are missed. 

Under these circumstances we have pleasure in drawing 
attention to a scheme which has been evolved by our 
contemporary Motor Traction, by which arrangements 
have been made for forwarding to such units of the 
Motor Transport section of the Army Service Corps 
as may be in need of them current or back numbers 
of technical and specialised papers dealing with motors, 
motor transport, mechanics, machine tools, current 
workshop practice, engineering and allied industries, &e. 
Those of our readers who have any such periodicals 
or papers to spare would be helping on a really good work 
if they would send them post or carriage paid to the 
Business Manager of Motor Traction, 20, Tudor-street, 
London, E.C.4, who will forward them through the 
Home Dept of the Corps. 

We feel sure that such a want as that to which we have 
referred in the foregoing has only to be made known in 
order to be fully met. ‘ 








In the course of a lecture delivered by Brigadier- 
General Brancker to the members of the Aeronautical 
Society of Great Britain some time ago, the author said 
the way in which war had forced a higher standard on us 
was remarkable. Only two and a-half years ago, a pilot 
who flew across country at 3500ft. and landed without 
breaking anything was considered to be quite useful. Now 
the expert pilot has to be prepared to fly at the greatest 
height his machine will reach, which is sometimes about 
17,000ft., has to dive and loop and side-slip to enable him 
to be an efficient fighter, and has to have considerable 
experience in photography from the air, in the observation 
of artillery fire, and the transmission of the results by 
wireless to the ground, and in the use of the machine gun. 
In addition, he must be an expert bomb dropper, which 
needs considerable practice and experience, and finally 
in bombing raids, long reconnaissances, and in fighting 
patrols, it is necessary for aeroplanes to fly in a fixed 
formation in numbers from two up to twenty, an opera- 
tion demanding a great deal of skill and experience in the 
pilot, . 
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(6) Such pressures are maintained during any | 
part of the press stroke, and it is an easy matter to | 
control the pressure during any part ot the working | 
stroke of the machine. 

(c) By means of hydraulic presses, briquettes are 
produced, which, though they may vary considerably 
in length, have all received the same maximum pres- 
sure. 

(d) As the metal particles to be agglomerated by | 
pressure differ considerably in size and shape, ranging 
from practically metal dust to pieces of in. and more 
in length, they occupy for the same weight more or 
less space in the briquetting mould, with the result 
that briquettes of varying lengths are formed when 
treated with the same pressure per square inch. 

(e) The facility for maintaining automatically the | 
same pressure on briquettes varying in lengths is 
not shared by the mechanical system of briquetting 
presses, which though they may be adjusted to make 
briquettes of different thickness, do not automatically 
maintain the same pressure on these. 

(f) It is, furthermore, difficult to contro) and 
supervise the maximum pressure which many 
mechanical presses exert, and wear in toggle levers 
or cams may cause a considerable decrease of the 
pressure exerted or the briquette. 

Messrs. Campbells and Hunter urge, however, 
that there are considerable drawbacks appertaining 
to the hydraulic type of briquetting presses, employ- 


THE BRIQUETTING OF METAL SWARF. 
No. II ® 


In our first article we discussed a comparatively 
small press. 

We will now take the case of a considerably 
bigger and more powerful plant. The machine, 
which is made by Fielding and Platt, Limited, of 
Gloucester, and is designed to deal with brass swarf, 
is illustrated in Figs. 3and 4 Its output is given 
as three briquettes, each weighing 7} lb. per minute, 
As will be observed, the machine is furnished with a 
circular mould table, which can be revolved by means 
of a hydraulic cylinder and rack and pinion. There 
are four moulds arranged at an angle of 90 deg. from 
one another. Each movement of the table moves it 
through a right angle, so that all the moulds are 
brought successively beneath the plungers C and D, 
which are also arranged 90 deg. apart and which 
project downwards from a crosshead B of-a hydraulic 
press. This press has three cylinders; one—G—in 
the centre, and two others—E and F—one on each 
side of G. The swarf to be dealt with is contained in 
a hopper—not shown in the engravings—which 
delivers on to the top of the table, so that each mould 
as it passes underneath it is charged. The operations 
of filling the moulds, compressing the briquette and 
discharging, are carried out simultaneously, since the 
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parts and rapidity of output.’ It consists, as will 
be observed, of a substantial base plate carrying the 
purchase gear, and having mounted on it a standard, 
on the front of which a hydraulic compensating 
cylinder is made to slide up and down by the side 
rods worked by the gearing. Fastened to the lower 
end of the piston of the compensating cylinder is 
one of the press tools, which moves up and down with 
that cylinder, whilst the other press tool is attached 
to a crosshead, sliding on the lower part of the 
vertical standard between the support of the press 
table. Both press tools are of such a length that 
they nearly meet at each stroke in the centre of the 
press mould. 

The swarf to be briquetted, after having been 
riddled and freed automatically by magnets of any 
iron particles it may contain, is conveyed by con- 
veyors to the filler, which is situated by the side of 
the machine. This filler, first of all, drops the swarf 
on to the briquetting table, and in a second operation 
compresses further material into the mould to assure 
that the latter is properly filled. The charge to be 
briquetted is then moved between the press tools, 
which in their ascent and descent on the swarf com- 
press it in the press mould between them. 

The pressure exerted is transmitted by the piston 
of the compensating cylinder to the oil in the cylinder 
above the piston, and from there the pressure is 
transmitted to the underside of a small auxiliary 
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Figs. 3 and 4—BRASS SWARF BRIQUETTING MACHINE—FIELDING AND 


| ment for the briquetting of metal swarf will continue. 

| These they enumerate as follows : 

| (a) Hydraulic presses are too slow in output and | 
too costly in upkeep. 

(6) Hydraulic briquetting machines, to remain of 
moderate bulk, are compelled to work with high | 
pressures, and if worked at’ more than four strokes | 
per minute, the wear in leathers, valves, pumps, &c., | 
is fairly considerable, especially if the actions of | 


compressing and discharging plungers are foreed 
downwards together. Working is therefore con- 
tinuous. 

Such a machine as this would produce 1350 lb. per 
hour, or, say, 32} tons per week of fifty-four hours 
Our estimate of the cost of working it, taking into 
account running charges, labour, depreciation, mana- 
gerial and other expenses, is 17s. 8d. per ton. This, 
on a 5 per cent. improvement basis and with brass 
swarf at £70 per ton, would show a net saving per ton fore-pressing, pressing, the changing of the position 
of £2 12s. 4d., or a weekly saving of over £85. of the mould, and the extrusion of the briquette | 

Another machine, with a still larger output, is | are all performed by hydraulic pressure. 
shown on page 539. This machine, which has recently | (¢) Moreover, experience has shown that especially 
been completed, was built by Campbells and Hunter, | in the briquetting of brass swarf, large briquettes 
Limited, of Hunslet, Leeds, under the Korte patents, | do not smelt as economically as smaller ones of about | 
of which that firm has secured the sole rights of manu- | 3in. diameter, and the small number of these which 
facture. It differs from the large majority of |@ hydraulic briquetting machine can turn out per | 
briquetting machines at present in existence in that | hour does not permit a large output. 
it does not rely entirely on hydraulic pressure. | (d) Metal briquettes, to give the best results in | 

In discussing this point, Messrs. Campbells and | the furnace, should be very tightly pressed and | 
Hunter advance, as being probably the main reasons | homogeneous, and they should not have a dense and | 
why hydraulic briquetting machines have hitherto | loose zone. To obtain*this homogeneity they should | 


been almost exclusively employed in France, Ger- | be pressed from both sides, which, with hydraulic | 
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piston, which is situated on the front of the com- 
pensating cylinder. On reaching a predetermined 
pressure the auxiliary piston compresses two springs 
on the front of the machine, which up to that time have 
prevented the small auxiliary piston from rising. 
This piston is connected by a link to a lever, which 
has its fulcrum on a pivot carried in a slide, which 
is held down by a spring. The other end of the lever 
presses through a connecting-rod against the end 


| of the valve stem of a small pilot valve, which con- 


nects with the inside of the compensating oil cylinder. 
When the auxiliary piston starts to rise, the farther 
end of the lever presses against the stem of the pilot 
valve, which is still closed, because the pressure in 
the oil cylinder presses against it. If the pressure 
in the compensating cylinder, and therefore in the 
small auxiliary cylinder, increases, the before-men- 
tioned lever takes its fulerum at the farther end 
against the valve stem, and compresses the spring 
holding down the fulerum of the lever, which then 
begins to rise. 

A further increase of pressure in the compen- 
sating cylinder overcomes by leverage the pressure 














many, Austria, Italy, and America, the following | 


considerations :— 


(a) Hydraulic presses offer what is probably the | 


simplest means of exerting heavy pressures upon the 
inaterial to be briquetted. 


* No. I. appeared June 8th, 





machines, adds further pistons and leathers. 

The machine which this firm has adopted, and 
which is shown in our illustration, is claimed to 
combine the advantages of the hydraulic type of 





| against the small pilot valve, which then opens and 
relieves the pressure in the compensating cylinder 
and the auxiliary cylinder. At the same momenta 
trip action brings two levers into play, which prevent 


briquetting machine, namely, “‘ constant controllable | the auxiliary piston from moving downwards under 


pressure ’’ with those of the mechanical type of 
briquetting machine, namely, “ simplicity of working 


the pressure of the two large springs on cither side 
| of it, and, further, the spring over the fulcrum of the 
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lever then moves downwards again, and opens a 
large exhaust valve, which surrounds the small 
pilot valve. The compensating cylinder is then 
fully relieved, and allows the piston to ascend free 
from all pressure. 

The oil contained in the compensating cylinder 
has at this point been pushed by the ascending 
piston into a reservoir cast on to the top of the com- 
pensating cylinder. On the upward movement of 
the compensating cylinder a rod fastened to the end 
of the trip lever unlocks the trip, and thus permits 
the small auxiliary piston to go back to its initial 
position. In the meantime the piston of the auxiliary 
cylinder, partly by its own weight and partly by the 
action of a spring, has been moved to its initial 
position, and the oil from the reservoir has run back 
into the cylinder. 

For this compensating action a number of advan- 
tages are claimed. First, briquettes of varying lengths 
are pressed, which all receive the same _ pressure ; 
secondly, the pressure can be adjusted as required, 
and the pressure exerted on each briquette can be 
read on the hydraulic gauge in front of the machine ; 
thirdly, before the press piston in the compensating 
cylinder can move, it is fully relieved of all pressure, 
and as it works in oil practically under no pressure, 
and_as its stroke on an average does not exceed $in. 
to lin., and the cylinder is lined with gun-metal, 
the life of the leathers is very long indeed. 

The complete pressure relief on reaching the maxi- 
mum. pressure has the further advantage of preserving 
the press moulds, because if the relief did not take 
place the briquette formed in the mould would be 
pushed upwards by the positive-driven lower press 
tool in the mould, under pressure, which would soon 
wear out the moulds, besides absorbing a considerable 
amount of power during the second half of the press 
stroke. 

The pressure exerted per square inch on. the 
briquette in this particular machine amounts, we 
are informed, to 20 tons per square inch, and the 
machine will turn out 15 briquettes per minute, and 
22 ewt. of briquettes per hour; but machines of this 
type can be built which will produce briquettes of 








4in. diameter and an output of 4 tons of briquettes 
per hour. 

Special attention has been paid to the exact setting 
of the press table, from mould to mould. This is 
effected by means of a cam roller and a positive 
ratchet pawl motion, the pawl being moved positively 
into and out of the ratchet wheel, and though the 
press table is of considerable weight, the movement 
is so smooth that it will, so the makers consider, be 
possible to increase the speed, and therewith the 
output of the machine, so that the latter may reach 
at least 20 briquettes per minute. 

The briquettes being compressed from both sides, 
are of equal density all through, and are, we are 
assured, of ample strength to stand the handling 
they have to undergo in transport. We gather, in 
fact, that briquettes made from wrought iron millings 
have been forged out in the smith’s fire. 

We are not in a position, at the moment, to give 
any indication as to the cost of briquetting by this 
machine, but we may say that in a letter discussing 
our first article, which we have received from Messrs. 


Campbells and Hunter, it is stated that the cost of | 


22.2s. per ton is “‘ certainly very much in excess of 
the cost at which such work can be done if the plant 
is worked on anything like economical lines ”’ 








WHAT INDUSTRY OWES TO SCIENCE. 
No XV.* 
ALCOHOL, WINES AND SPIRITS. 


ALCOHOL is one of the most important chemical 
products. We have already referred to it as a 
solvent, in which capacity it is of great service to the 
chemist in the laboratory as well as in industrial 
operations involved in the manufacture of transparent 
soap, varnishes, French polish, collodion, and celluloid. 
It is not only as a solvent, however, that it figures 
extensively in the arts and manufactures. It is used 
in the technical preparation of chloroform, iodoform, 





* No, XIV. appeared! June Ist. 








fulminates, ether, acetic acid, and many other bodies. 
For certain purposes—such as the production of some 
kinds of whiskey and brandy, and of liqueurs, and in 
the manufacture of scents, fine chemicals and drugs— 
only alcohol of a considerable degree of purity can 
be used, and the expense is correspondingly high. 

Alcohol is made from the cheapest starchy materials 
available, such as potatoes, maize, turnips, molasses. 
The raw material is mashed with about 5 per cent. 
lof malt, and fermented in the usual way. After 
| distillation in a Coffey still, the spirit is diluted with 
| water, filtered through wood charcoal to remove 
|fusel oil and redistilled through a fractionating 

column. The products are separated into three 
| grades: first runnings, and first and second quality 
| spirits. The first runnings, containing about 95 per 
| cent. of alcohol with a small quantity of aldehyde, 
| may be used for burning and in manufactures where 
the impurities give rise to no deleterious effects. 
The first and second qualities, which are 96 to 97 per 
cent. in strength and contain only traces of aldehyde— 
the second quality also containing a small quantity 
of fusel oil—are known as silent spirit, because they 
afford no evidence of their source. These qualities 
are used for drinking purposes—liqueurs and factitious 
brandy and whiskey—and for pharmaceutical pre- 
parations. 

Absolute alcohol, containing 99 per cent. or more of 
alcohol, is obtained by dehydrating the finer spirits 
by redistilling with about half their weight of quick- 
| lime, whilst 100 per cent. alcohol may be prepared by 
| the addition of a small quantity of metallic sodium 
to absolute alcohol and further redistillation. 

The denaturing of industrial spirit—rectified spirit 
and first runnings—consists in adding to the alcohol, 
to render it undrinkable, some substance or substances 
which cannot be profitably separated, and which have 
the minimum harmful effect in the processes 
demanding the use of such spirit. Were it not for 
the fact that in most countries the Governments per- 
mit the sale and use of denatured or undrinkable spirit 
free of duty, the high duty on such spirit would 
render its use in ordinary manufactures prohibitive 
from the point of view of economy, and the absence 
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of such facilities would prove ‘a great hindrance to 
the industries concerned. 

Methylated spirit is duty free,and may be used 
instead of rectified spirit—spirits of wine—in the 

manufacture of chloroform and varnishes, for pre- 
serving anatomical specimens and for many other 
purposes. It was originally made by adding about 
10 per cent. of methyl aleohol—wood spirit—a product 
of the destructive distillation of wood, which has a 
sharp fiery flavour and contains substances dis- 
agreeable both to taste and smell. The presence of 
wood spirit, however, has little or no effect on the 
industrial uses of alcohol, from which, moreover, it 
cannot be profitably removed. The main use of 
wood spirit, therefore, is for denaturing purposes ; 
but it is also employed as a solvent for resins and in 
the manufacture of dyes, its characteristic component 
CH;, appearing in this réle as a constituent of the 
intermediate products methylaniline and dimethyl- 
aniline, bases largely used for the production of basic 
dyes, such as methyl violet-—the colouring matter of 
recording, copying, and typewriting inks—malachite 
green, and methylene blue. The processes for the 
extraction and purification of wood spirit, however, 
were in the course of time so far improved, that its 
purity eventually unfitted it for use alone as a de- 
naturant ; it is still universally used for the purpose, 
but with the enforced addition of other more dis- 
agreeable substances, such as—in the case of ordinary 
methylated spirit—not less than % per cent. of 
paraffin of specific gravity 0.800. For some manu- 
facturing purposes the paraffin is a disturbing factor, 
causing turbidity on mixing with water, and being 
unsatisfactory in other respects. To obviate these 
disadvantages, various denatured spirits are now 
made, containing from 2 to 10 per cent. of wood 
spirit with a smaller quantity of other substances of 
unpleasant taste, the choice being determined 
according to the purpose for which the spirit is to be 
employed. Thus, in the manufacture of transparent 
soap, @ spirit denatured with wood spirit, castor oil 
and caustic soda is useful; in making mercury 
fulminate, a mixture of wood spirit with pyridine 
bases forms a suitable denaturant ; and in making 
celluloid the spirit may be mixed with wood spirit, 
camphor, and benzene. Other denaturants include 
toluol, xylol, wood vinegar, turpentine, animal oil, 
chloroform, iodoform, and ethyl bromide, according 
to the needs of the industry for which the spirit is 
required. 

Wines.—The production of wines by the fermen- 
tation of grapes is an industry of great antiquity. 
Several words in Hebrew are translated in our Old 
Testament as wine, and we find it associated with Noah, 
who, when he began to be an husbandman, planted 
a vineyard, drank of the wine and was drunken. 
Fermented grape juice was a beverage of the ancient 
Egyptians five or six thousand years before our time. 

Wine is made by allowing the juice of grapes 
to ferment spontaneously, the organism inducing 
the change occurring plentifully in the air dust of 
vine-growing countries, and speedily infecting any 
sugary liquor freely"exposed’to the air. When white 
wine is the product desired, all the seeds and husks 
of the grapes are carefully excluded, because it is 
from these that the colouring matter of red wines 
is extracted by the alcoholic liquid produced by 
fermentation. The seeds and husks also give up 
a small quantity of tannin, which acts favourably 
as a preservative of the red wines, and prevents 
ropiness. Sparkling wines,such as champagne, are 
made by dissolving sugar in a sti]! wine and allowing 
it to undergo secondary fermentation in the bottle. 
Ordinarily, wine consists of a mixture of alcohol 
and water, containing from 7 to 17 per cent. of the 
former, together with smaller quantities of sugar, 
bitartrate of potash, glycerine, and other bodies, 
including traces of flavouring matters. If a sugar 
solution contains much more than 30 per cent. of its 
weight of sugar it cannot be fermented by yeast. 
A solution of aleohol of 16-17 per cent. strength 
also inhibits the action of yeast, and it follows, 
therefore, that fermented liquor cannot contain more 
than this percentage. Should a wine of greater 
strength be desired, it can be obtained only by the 
addition of stronger distilled spirit. Thus the 
strongest port wine, as produced by the ordinary 
fermentation, contains not more than 16 to 17 per 
cent. of aleohol, but it can be “‘ fortified ” if necessary 
by the addition of absolute alcohol or rectified spirit 
in the proper proportion. For this purpose it is 
desirable to use the strongest alcohol obtainable, 
as if a weaker, e.g., less than 90 per cent., were used, 
the water necessarily added with it would dilute 
the other ingredients of the wine to an abnormal 
extent, and modify unfavourably its original 
characteristics. 

Spirits may be divided roughly into two classes, (1) 
pot-still spirits, including brandy and whiskey ; and (2) 
‘gin spirits, made by the suitable treatment of plain 
rectified spirit or alcohol. The manufacture of 
spirits was made possible only by the discovery 
of the process of distillation, and is not, therefore, 
of such antiquity as the wine and beer industries. 
The products differ from fermented liquors from which 
they are produced, mainly in the larger content of 
alcohol, in the absence of non-volatile matter, and 
in the possession of certain distinct flavouring matters, 
either occurring naturally or added purposely. 


the fermented juice of a small variety of grape, 
the alcohol passing over among the first products 
of the distillation. The spirit contains about 50 per 
cent. of alcohol, and owes its aroma and flavour 
to small quantities of capric (cenanthic) ester derived 
from the wine. The colour of genuine old brandy 
is due to colouring matter extracted from the wood 
of the casks in which it is stored, its astringent 
flavour being due to tannin from the same source. 
New brandy is coloured to resemble the old by the 
addition of caramel (sugar—generally starch—sugar 
heated to about 190 deg. Cent.), astringency being 
sometimes imparted by an infusion of tea. 

Whiskey is made from malted barley, or from 
a mixture of unmalted and malted grain, the mixture 
being dried over a peat fire, from which the whiskey 
derives its smoky flavour. By a washing operation 
similar to that practised by brewers, a wort is produced 
which is cooled quickly by refrigerators and fermented 
by purified brewers’ yeast, as completely as possible, 
at a low temperature. These conditions combine 
to ensure the production of a good liquor free from 
sourness, and with the minimum of wasteful and 
objectionable impurities such as fusel oil and 
aldehyde. When the fermentation stops, the liquor 
is distilled from a large copper still—up to 12,000 
gallons—sometimes with the addition of soap to 
prevent undue frothing until all the alcohol has 
passed over. The distillate. from this operation 
known as “ low wines ”’ is poor in alcohol and requires 
a@ second distillation. The residue remaining in 
the still contains a small quantity of lactic acid, 
which is often recovered and used as a substitute 
for acetic and tartaric acids in processes where a 
weak acid is required, and where the chemical nature 
of the acid is not of first importance. The second 
distillate is collected in three fractions called ‘ fore- 
shoots,” “clean spirits,” and “ feints.”” The clean 
spirit is a strong whiskey containing about 60 per 
cent. of alcohol. It is generally diluted with water 
to about’40 per cent. before being sold to the customer, 
the minimum. being fixed by Act of Parliament (1879) 
at 37 per cent. by weight. The fore-shoots are 
highly impure, containing fatty acids and other 
substances, while the ‘“‘feints”’ consist chiefly of 
fusel oil, a mixture of higher boiling alcohols, used 
in recent years as a raw material in the production 
of synthetic rubber, and also as a solvent. The 
“spent lees’? remaining in the still is a waste for 
which as yet no useful application has been found. 
British brandy and whiskey prepared in a similar 
way from potato starch need to be freed from a rather 
larger percentage of fusel oil than does barley spirit. 
Rum, which is made by fermenting treacle or 
molasses, and twice distilling the product, owes its 
flavour to formic and butyric esters, and is coloured 
either by ageing in wood, or artificially by means of 
caramel. 
The plain spirit, i.c., a mixture containing water 
and alcohol only, which is used to make gin and 
liqueurs, is produced by fermenting a mixture of 
malted and unmalted grain, and distilling the resulting 
alcoholic liquor or “‘ wash ’’ through a special fraction- 
ating apparatus such as the Coffey still. When 
distillation takes place from a pot-still little fraction- 
ation occurs, and a large proportion of the lower 
and higher boiling substances pass over with the 
alcohol, necessitating a second distillation; but by 
the use of a contrivance such as the Coffey still, 
which is too complicated for description here the 
greater proportion of the impurities can be eliminated 
by one distillation. 
Gin is made by adding some substance, such as 
juniper or liquorice root, to the spirit, and re-dis- 
tilling from a pot, when the distillate passing over 
carries with it the flavouring matter extracted 
from the root. Liqueurs are made by dissolving 
large quantities of sugar in the alcohol with various 
flavouring and colouring materials. 

TOBACCO. 

Tobacco is cultivated in many countries, especially 
in Virginia and the Southern States, in Mexico, 
Cuba, and the West Indies, in Asia Minor and Persia, 
in India, China, and Borneo, and in South Africa, 
and affords scope for the botanist, biologist, and 
chemist, both in the plantations and in the factories. 
In the days of Columbus the natives of the West 
Indies smoked the rolled leaf, the Mexicans and 
North American Indians used pipes, and the Aztecs 
and Hispaniolan Indians applied forked tubes to 
the nostrils. Tobacco was introduced into Europe 
by Hermandez de Toledo in 1559, into England by 
Sir John Hawkins in 1565, and its use speedily 
became very general in spite of all forms of opposition. 
Smoking was the butt of the wits, denounced by 
the clergy, and condemned by rulers and popes, 
offenders being subject to severe punishment. In 
Turkey it was a capital offence, and in the canton 
of Berne was prohibited as an addition to the deca- 
logue. In England King James I. issued a “‘ Counter- 
blaste to Tobacco,” in which smoking was described 
as ‘‘a custom loathsome to the eye, hateful to the 
nose, harmful to the brains, dangerous to the lungs” 
. . . as “resembling the horrible *smoke of the pit 
that is bottomless ;”’ but although often the subject 
of violent diatribes, it remains at the present day 
a most popular luxury among both rich and poor, 
and we may contrast the views of the Stuart King 
with those of Kingsley indicated in ‘‘ Westward Ho !” 


than Tobacco; to be a lone man’s Companion, a 
bachelor’s Friend, a hungry man’s Food, a sad man’s 
Cordial, a wakeful man’s Sleep, a chilly man’s Fire. 
There’s no herb like it under the canopy of Heaven.” 

Tobacco is rarely prescribed in medicine or 
employed in pharmacy; but it is well known that 
smoking in moderation acts as a sedative, and is often 
beneficial in promoting expectoration in cases of 
asthma. Snuff, which is prepared from the ribs 
and stems of the tobacco leaf, is occasionally recom- 
mended to excite the secretion of mucus from the 
nasal membrane. The absorption of very small 
quantities of nicotine is stimulating to mind and 
body, but in excess the effect is depressing, narcotic, 
and injurious to the sight. Much depends upon 
the constitution of the smoker, habituation, and other 
circumstances. But we have digressed from our 
object. The industry is an important one from the 
financial standpoint. In normal times we spend 
between four and five million pounds on imported 
tobacco—more than twice the expenditure on dyes— 
and the smoker pays very heavily to the Exchequer for 
his luxury. He is protected, however, by the 
inspection of imported tobacco by the Government 
laboratory. Many thousand samples are examined 
annually, in accordance with the legislation for- 
bidding adulteration or excess of moisture, offenders 
being liable to heavy penalties. Tobacco was formerly 
much adulterated with leaves of rhubarb, cabbage, 
dock and the like, as well as with sugar, starch, 
and gum; but although sweetening matters such 
as sugar, treacle, liquorice, and glycerine are occasion- 
ally present in imported tobacco, adulterants are 
now comparatively rarely detected. 

The chemical composition of tobacco is highly 
complex, the determinable constituents numbering 
over twenty. The quality of the leaf is attributed 
to the nature of the soil where it is grown, though the 
finished product must remain largely a matter of taste. 
The methods of manufacture depend on the variety 
of tobacco and the purpose for which it is intended ; 
and the processes are supervised more and more 
by men of science who can render useful assistance 
in many ways, such as the prevention of mouldiness 
and the utilisation of waste. The leaves, when 
harvested, are allowed to wither to a certain extent, 
and then undergo shed-drying or sweating in moderate 
heaps covered with matting. The leaf cells transpire 
carbohydrates, albuminoid matters become con- 
verted into amides, and the heat generated effects 
the drying of the leaves, which then undergo fermenta- 
tion in bundles arranged in large heaps. Tons of 
tobacco are thus allowed to decompose rapidly at 
a temperature usually kept below 50 deg. Cent., 
the bundles being turned about so that all are equally 
affected. Suchsland is stated to have prepared 
cultures of the bacteria of the fermentation, and to 
have transferred them from fine West Indian to 
German tobacco in the course of fermentation, 
with remarkable improvement to the latter, for 
which all acquainted with German cigars will admit 
there was room. The leaf as imported is submitted 
to secondary fermentation after the addition of 
5 to 25 per cent. of water, and is dried or stoved on 
heated open trays, or in closed ovens subjected 
sometimes to injections of steam, different methods 
of treatment affecting the flavour of the product. 
The content of nicotine in the leaf varies from 1 to 
5, though it is sometimes as high as 8 per cent.; a 
single cigar often contains a deadly dose, but it retreats 
from the heat as the tobacco burns and accumulates 
in the stump or butt. By passing a current of steam 
through a mixture of lime and tobacco dust, neutralis- 
ing the resulting liquid with sulphuric acid, and adding 
caustic potash, nicotine is liberated and may be 
dissolved in ether, the solution yielding almost 
pure alkaloid, which is employed in the manufacture 
of insecticides for horticultural purposes. 








HUDSON RIVER TUNNEL. 





A numBER of railway tunnels—for both main line and 
local traffic—have been built under the Hudson River, at 
New York, and now a project has been advanced for a 
tunnel to accommodate vehicular traffic, which at present 
is confined to the great ferry Steamers, which are such an 
interesting feature of New York’s transportation service. 
This tunnel will be 9000ft. long between the portals, with 
approach gradients of 1 in 33 to 1 in 25. The cost is 
estimated at nearly £2,000,000. The outside section will 
be horseshoe shape, with a flat base, the width being 
30ft. at the base and 35}ft. at the widest portion, while the 
height over all is 29ft. The inner section or tube is oval, 
about 25ft. wide and 20ft. high; a flat floor and ceiling 
to form air conduits will give the actual height of 13ft. for 
the carriage-way. The two footpath swill be 34ft. and 5}ft. 
wide. In order to reduce the length of approaches, it was 
desired to keep the elevation considerably above the 
railway tunnels, but the War-office required the crown to 
be at least 33ft. below low-water line. The plan of 
construction is a modification of that adopted for the 
Detroit River railway tunnel, and on a smaller scale for 
tunnels under the Chicago River and Harlem River. The 
tunnel will consist of a series of armoured concrete tubes, 
about 150ft. long, floated to place and sunk end to end in 
a trench dredged across the river bed. The joints ‘will 
be inclined vertically, so that each new section will be 
guided into place against the one previously laid. The 
report states that fan ventilation will be needed, owing to 








Cognac brandy is made,by distilling from a pot 





‘When all things were made none was made better 


the exhaust gases from automobiles and lorries. 
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RAILWAY MATTERS. 





WueEreE the western division of the East-West Trans- 
continental Railway of Australia crosses the Nullabor 
Plain there is a section of 330 miles of absolute straight 
line. So far as can be ascertained this is the longest 
length of straight line on any railway in the world. 


A COLLISION recently occurred in the Heaton Park 
tunnel of the Manchester and Bury electric line of the 
Lancashire and Yorkshire Railway Company between a 
work train and a goods train. One man was injured as 
a consequence of coming in contact with the electric 
conductor rail. 


In the Canadian House of Commons on the Ist inst., 
the Minister of Railways, replying to the criticism that he 
had pulled up the rails of the National Transcontinental 
Railway, in order to send them to France, said that the 
rails were necessary to standardise with those already 
sent, and added, amid cheers, ‘‘ I would tear up the whole 
of the Transcontinental system, yes, and of every other 
railway in Canada, in order to win the war.” ~ 


THE United States Government has sought to part 
the Central Pacific Railway from the Southern Pacific, 
but a decision has been given against this proposal. 
From the point of view of law the Court held that the 
Sherman Anti-trust Act was intended to restore competi- 
tion that had been destroyed, but not to create it where it 
had never existed. Although the two roads had separate 
corporate organisations they were built by the same 
interests, have always been operated as a single system, 
and both would be disastrously crippled if separated. 


THE exports of railway material for the first four 
months of the present year were as follows, the correspond- 
ing figures for 1916 being added in brackets :—Locomo- 
tives, £472,512 (£420,401) ; steel rails, £243,728 (£195,751) ; 
carriages, £84,579 (£156,699) ; wagons, £168,175 (£190,591); 
wheels and axles, £62,744 (£109,658); tires and axles, 
£206,933 (£161,062); chairs and metal sleepers, £32,569 
(£44,892); miscellaneous permanent way, £158,260 
(£151,514) ; permanent way of every description, £436,499 
(£413,095). The tonnage of rails was 15,527 (20,932), and 
of chairs and sleepers 2376 (4346). 


In the serious accident of February 27th at Mount 
Union, on the Pennsylvania Railroad, referred to on 
page 291 of our issue of March 30th, the effect on the 
steel cars of which the standing passenger train was 
composed, deserves the attention of all interested in the 
construction of rolling stock. The force of the collision 
was such that the rear end of the last car was raised 
and the front end, consequently, depressed. This allowed 
the rear end of the next car to get its underframe above 
the underframe of the last car. The rear end of the former 
would appear to have then burst open the front end of the 
last car and to have split the sides of the superstructure 
apart so that it passed through the body of the rear car 
for five-sixths of its length. Had the cars been of wood 
the results would, of course, been very much worse, but 
this accident suggests that steel cars are not an absolute 
safeguard against telescoping. 


THe question of the Burtonport and Letterkenny 
Railway may now be considered as disposed of for the 
present. Mr. Joseph Tatlow, having reported that the 
line had not been efficiently worked, maintained and 
developed by the Londonderry and Lough Swilly Railway 
Company, the question came before the Judicial Committee 
of the Privy Council on the 31st ult., as to whether a 
receiver should not be appointed. An agreement was, 
however, arrived at under which Mr. Hunt, the general 
manager and secretary of the Lough Swilly Railway, was 
appointed manager of Burtonport Extension, under 
Mr. Tatlow, and furnished with certain powers, and the 
Lough Swilly Company is to hand, before the 20th inst., 
the sum of £10,000 to be devoted by Mr. Hunt to putting 
and maintaining the Burtonport Extension in good order, 
repair and condition. The chairman and some of the 
directors of the Lough Swilly Company have also retired., 


On the New York Connecting Line, recently opened | 


the rails weigh 125 lb. per yard. They are carried 
on tie-plates, the tie-plates being fastened to the sleeper 
by four screw spikes and the rail fastened to the sleeper 
by two screw spikes. A spike 7%in. long by {in. diameter 
is used as the rail fastening, and one 6in. long by jin. 
diameter for the tie-plate. Both have a heavy thread 
of fin. pitch and a jin. square head. The screw spikes 
were driven in pneumatically by Ingersoll-Rand reversible 
drills, fitted with a special socket wrench which fitted the 
screw heads. The drills were compound geared, weighed 
70 lb. each, and operated at a speed of 100 revolutions 
per minute, consuming 55 cubic feet of air per minute. 
The ‘time required for driving a single spike averaged 
about 5 seconds for the smaller and six seconds for the 
larger. Under favourable conditions the six screw spikes 
at each tie-plate could be driven in about 45 seconds. 
The sleepers were bored with in. holes for the tie-plate 
spikes and 3in. holes for the rail spikes before being laid 
in the track. 


In the current issue of the Great Western Railway 
Magazine, there are recorded two incidents which are 
instructive. The first relates to an inquiry in the Press 
as to how much longer fifteen wagon loads of broccoli were 
to be allowed to stand in the sidings at Newton Abbot. 
It was stated on April 12th that they had been there 
since the 3rd of the month. Inquiries show that each 
morning the wagons seen carried a different consignment. 
The broccoli comes up from Cornwall and is put into the 
sidings at Newton Abbot to await a through train to 
Paddington, which allowed it to be on the market the 
following morning. The other incident was a complaint 
as to the scarcity of pilchards, which was said to be due to 
the railway charges. The explanation is, as will be seen 
in the following, to be found elsewhere than in the railway 
charges. Since the war began prices have been con- 
siderably raised by all concerned in the industry, with the 
sole exception of the railway company. In pre-war 
seasons the fisherman sold his catches to the curer at from 
7s. 6d. to 10s. per 1200 fish. His price in 1915 and 1916 
was 35s. The curer’s wholesale selling price was formerly 
from 15s. to £1. Last season and the season before it was 
45s. The retail selling price in Cornwall, which, before the 
war, was 20s., was 75s. during the past two seasons. 


NOTES AND MEMORANDA. 





PuantTaTION rubber of good average quality should 
have a tensile strength of from 2300 lb. to 2400 lb. per 
square inch. 

THE usual method of ascertaining the manurial value 
of basic slag is to determine the percentage of phosphoric 
acid which can be dissolved from thm material by shaking 
it up in a 2 per cent. solution of citric acid. 


In advocating the employment of mechanical tractors 
on the farm, Modern Farming states that the horse eats 
annually the product of five acres. According to Edison 
the efficiency of the horse is about 2 per cent. 


In the best single stage compression of air to 70-75 lb. 
pressure at piston speeds not exceeding 300ft. per minute, 
probably less than 50 per cent. of the possible cooling 
is effected owing to the fact that only a portion of the 
air comes into contact with the cooling surfaces. 


Tue Admiralty mixture for condenser tubes is 70 per 
cent. copper, 29 per cent. zinc, and 1 per cent. tin. For 
tube-plates the proportions of copper and zinc are altered, 
the former being reduced to 62 per cent. and the latter 
increased to 37 per cent., while tin remains as above. 


Accorpine to a paper on “ Electrical Heating and 
Cooking,” read before the Birmingham and District 
Electric Club recently by Mr. C. Scott, electricity at one 
penny or even three-halfpence per unit compares favour- 
ably with gas at 2s. 3d. to 3s, per thousand cubic feet 
for all oven work. 

BeroreE the war 5000 tons of electrotechnical porcelain 
were annually produced in France, and 700 tons exported. 
From Germany were imported 1300 tons. For the 
first few months of the war the French porcelain works 
were entirely disorganised; now they not only fulfil 
allthe national requirements, but will be in a position, 
after the war is over, to meet all demands. 


Tue first artesian well to be bored in Europe, of which 
data are available, is the tube well at Grenelle in France, 
which was sunk by the French Government between 
1834 and 1841 in the hope of obtaining a sufficient supply 
of water for Paris. The depth is 1798ft.,at which level 
a prolific supply of water was reached, giving an overflow 
at the surface of 600 gallons per minute. In Upper 
Silesia there is a bore-hole 6572ft. deep. 


THE most universally-known raw material used for the 
manufacture of paper pulp in India is a grass known as 
“‘sabai” or “‘ bhabar”’ (Ischamum angustifolium), which 
grows on the warm slopes of the hills in Bihar and Orissa, 
the Nepal Terai, the outer Himalayas of the United 
Provinces, on the southern slopes of the Siwaliks of those 
Provinces, and in parts of Bengal. Other raw materials 
used are waste jute, ropes, old gunny bags, and a limited 
amount of old paper and rags. The remainder of the 
pulp utilised for the manufacture of paper by the Indian 
mills consists of imported mechanical and sulphite spruce 





pulp, the imports of which in 1912-13, 7.e., in pre-war 
| times, amounted to 13,250 tons. 

Ovr new Allies, the Americans, have the same difficulty 
of gauges to deal with as this country had some eighteen 
months ago. The Springfield rifle, with which the United 
States soldiers are equipped, is composed of something 
like 150 parts, and the receiver, which contains the bolt 
and the mechanism, requires 120 gauges for its manu- 
facture. In all,some 1400 different gauges are required 
for the whole rifle. Owing to the difficulty in obtaining 
sufficient gauges and organising the factories to turn 
out sufficient Springfield rifles to equip the American 
Army for Europe it has been decided to adopt the Enfield, 
for the manufacture of which many plants are already 
equipped in the United States. The 1914 Enfield weapon 
is heavier than the Springfield rifle, and weighs 9 lb. 5 oz. 


For many years mercury fulminate has held its place 
as a detonating substance superior to all others. Of 
recent years, however, its place has been threatened by 





other compounds which bid fair to displace it. One of 
the most promising of these is lead azide, a salt of hydro- 
nitric acid whose constitution is expressed thus: 


N 
1 se This acid forms a great number of salts, as 


mercury azide, silver azide, and sodium azide. The 
heavy azides, as lead azide, are prepared by treating 
a solution of sodium azide, with a soluble metallic salt, 
such as lead acetate, the sodium azide being prepared 
from nitrous oxide and sodium amide. Large crystals 
of lead azide and mercuric azide have been found to be 
very sensitive to mechanical shock; the sensitiveness 
increasing with the size of the crystals. Even the breaking 
of a single large crystal is said to bring about explosion. 
Crystals as large as 3 mm. in length, when dry, often 
explode when brushed with a feather. 


THE most important Russian electrical power stations 
were built about fourteen to twenty years ago, and have 
been only partially modernised since. According to statis- 
tics, in forty-seven Russian steam stations in 1913, with 
a total capacity of 228,000 kilowatts, there were seventy 
steam turbines, as against 137 old type steam engines, 
and of these there were twenty-five still working in 1913 
in Petrograd. Of the larger Russian stations, Mr. P. 
Gurewitsch, in the Electrician, states that only the following 
were provided with turbo-alternators: The station of 
the Company for Electric Lighting in Moscow, started 
in 1886€(1912: Ten turbo-alternators, Siemens and 
Schuckert, with a total capacity of 35,000 kilowatts) ; 
the municipal tramway station of Moscow (1913: Six 
turbo-alternators, Brown and Boveri, with a total capacity 
of 23,100 kilowatts); the municipal tramway station of 
Petrograd (1913: Three turbo-alternators, with a total 
capacity of 7500 kilowatts); the station of the Company 
for Electric Lighting in Lodz, started in 1886 (1912: 
Six alternators with a total capacity of 15,000 kilowatts) ; 
the station of the Electric Company of Odessa, in Odessa 
(1913: Three turbo-alternators, A.E.G., with a total 
capacity of 7500 kilowatts). All the other stations were 
worked either with steam engines, or were partially 
provided with modern turbines and partially with old type 








steam engines. 


MISCELLANEA. 


GOVERNMENT interference from the first, says the 
Electrical Review, has been the bane of electricity supply, 
both in the provinces and in the Metropolis, where a 
similar policy of dissection was aggravated by the institu- 
tion of competition in each area—a system which appears 
to touch the limit of fatuity. 


O1 stains on concrete floors may be removed by using 
a mixture of 1 Ib. of oxalic acid in 3 gallons of water, 
with enough wheat flour added to make a paste that can 
be applied with a brush, says Building News. Allow the 
application to remain for two days, and then remove 
it with clean water and a scrubbing brush. A second 
application may be necessary in stubborn cases. 


SEEKING to imitate klingerite, a German packing for 
steam-pipe joints, French chemists have found a specimen 
of the material about a sixth of an inch thick to consist 
of fifteen thicknesses of thin asbestos, says the Chemical 
Trade Journal. These layers were a compact felting 
of the best long fibres, mixed with 2 per cent. of flax 
threads te give strength and pliability, and each side 
was coated with an agglutinant containing sulphur, 
designed, it is supposed, to increase impermeability and 
resistance by slow vulcanisation. Analysis showed 80.5 
per cent. of asbestos, 2.2 of cellulose (flax), and 17 of 
rubber and balata, with a small proportion of sulphur. 


THE new electric light plant at Mengtsz, in Yunnan 
Province, China, was put in operation in the summer of 
1916. This town is the Customs station on the line of 
railroad from Haiphong, in the French territory of Tong 
King, to Yunnan, the capital of the Province, which at 
present furnishes the latter with its only means of rapid 
transit to and from the outside world. Consequently 
the place is of growing importance. The machinery 
is British, ordered before the war, and is said to have given 
great satisfaction. The plant nominally provides for 








4000 lights. It is stated that the German pliant at 
Yunnan, with only three times the light capacity, cost 
nearly ten times as much. 


Ir seems rather paradoxical that a cotton-producing 
country like the United States should be importing 
approximately 22,000,000 Ib. of cotton through the 
Port of New York, and about five times that much through 
the Port of Boston, each year; yet such is an established 
fact, says the Scientific American. Large quantities of 
this staple are imported annually from China, Egypt, 
Haiti, India, Mexico, and Peru, as well as from the Territory 
of Hawaii. These foreign cottons are imported chiefly 
because they possess certain characteristics that are 
lacking, or are not so well developed, in domestic cottons ; 
and these peculiarities make them better adapted for 
some special purposes than home-grown cottons. 


Pans are being discussed by the Japanese for improving 
transport facilities between sea and land at Kobé. These 
comprise the amalgamation of Sumuyoshi on the east, 
and Suma on the west with Kobé by the construction of 
7000 yards of breakwater, 4800 yards of accommodation 
for sheds and warehouses, with connections by rail with 
the main line, and equipment for landing, shipping, 
and storing. A similar programme is suggested on the 
foreshore of Shimakamicho, Hyogo. If the whole of the 
plans discussed are carried out it will entail an expenditure 
of £10,000,000. It is thought, however, that the scheme 
generally is over-elaborate, and that for the time being 
attention will be devoted to the harbour works at present 
in progress. 

A NEw electrolytic zinc plant is being erected at, Risdon, 
Tasmania. It will have an initial capacity of some 10 tons 
per day, with the intention of increasing it to 100 tons 
per day later. The plant is being built according to the 
plans on which the new plant of the Anaconda Copper 
Company was constructed in the United States, and it 
was situated at Risdon because of the cheap electric 
power available. The actual work of construction and 
installation is in charge of American engineers formerly 
with the Anaconda Company, says the Iron Age. Contracts 
for machinery and material were placed in the United 
States by them before they left. The ore concentrates 
to be used will come from the Broken Hill mines of New 
South Wales. 


Goop progress has been made with the Andhra Valley 





hydro-electric scheme for generating electricity in the 
Western Ghats, the storage dam being placed on the 
Andhra River at Tokerwadi. According to the Times of 
India, the power-house will be situated near the village 
of Bhivpuri, and the energy will be transmitted by over- 
head cables running parallel to the G.I.P. Railway line 
to Budlapur, from which point they follow the road 
and terminate at Mahim on the northern part of the island 
of Bombay, where the receiving station will be situated, 
and from which the electrical energy will be distributed. 
A tunnel 1} miles in length is being driven through the 
face of the Ghats for the supply of water to the pressure 
pipes above the power-house. The driving of the tunnel 
is to be carried out by electric power obtained from the 
Khopoli generating station of the Tata Hydro-Electric 
Power Supply Company. 

H.M. Minister at Buenos Aires reported, under date 
March 23rd, that, at the end of 1915, a scheme for the 
construction of twenty-two grain elevators at different 
places along the system of the Central Argentine Railway 
was placed before the Argentine Government by an 
Argentine firm, and that a Presidential Decree had 
been issued approving the plans for the elevators. The 
materials and machinery for the construction and working 
of the elevators will be allowed to be imported free of 
Customs duties, the period for granting exemptions 
from payment of Customs duties on such materials and 
machinery having been extended from 3lst December, 
1915. Ten of the elevators are to be placed in service 
within a year from the date of the above-mentioned 
Decree approving the plans, and the remainder are to be 
working within two years of the same date. The contract 
is to be signed within three months of the date of the 
Decree. The name of the firm may be obtained by 
British firms interested on application to the Department 
of Commercial Intelligence, 73, Basinghall-street, London, 
E.C. 2. In making application the reference number 
| (204) should be quoted. 
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The Commissions on Labour Unrest. 


THERE have been many Government Commissions 
on Labour, but never before any of such importance 
as the eight which were addressed by Mr. Lloyd George 
on Tuesday on the eve of the commencement of their 
duties. Labour unrest is always with us, and in one 
form or another will always be with us; but in the 
present tide of our affairs it is more fateful than in 
normal times. In spite of the danger which our 
arms incur through it, it has, so far, been dealt 
with piecemeal ; there has never been any serious 
attempt to reach its root causes, and the authorities 
have been content to settle, as best they could, local 
outbreaks by local means. Now, at length, the 
problem is taken up as a national problem. England, 
Scotland and Wales have been divided up into eight 
districts, and to each district a commission has been 
appointed. The duties of these commissions will be 
to discover the facts, to diagnose the case, not to pro- 
pose remedies. They will carry out their work, not 
so much secretly as not in public, because it is felt 
that men would not speak out plainly if they knew 
their words were being followed by newspaper re- 
porters. There will be a real endeavour to arrive at 
the feelings of the rank and file of labour, and as little 
formality as may be will be observed. The object is 
rather to reach the views of the great body of labour 
than the opinions of those who have made themselves 
the spokesmen of labour, and are inspired by desires 
which are only too often revolutionary, impracticable, 
and illusive. The working classes of the country, as 
we understand the Prime Minister’s address, are to be 
invited to lay their views before the members of the 
commission as men to men. No better way of dis- 
covering the real feelings of labour could be devised, 
and we have the liveliest hopes that, when all the 
commissions make their reports, it will be found that 
there are certain, but few, common grounds of com- 
plaint. To deal quickly and firmly with these causes 
of friction will be the duty of the Government. There 
is to be as little delay as possible in returning the 
reports, and it is expected that they will all be in the 
hands of the Cabinet in July. We trust there will be 
equally little delay in publishing a categorical sum- 
mary of them. The whole country is concerned in 
knowing the causes of recent disturbances, and how- 
ever much the Government may fear the criticism 
which might follow on the publication of the reports, 
it would gain by an open confession of its errors, a 
reputation for courage that would stand it in good 
stead. Part of the action that was likely to result 
from the investigations of the commissions has 
possibly been forestalled by the promises made on 
Wednesday by Dr. Addison to representatives of 
the Amalgamated Society of Engineers—the removal 
of the trouble over leaving ‘certificates and provision 
for the re-establishment of trades union conditions 
after the war, for example—but the country will 
be all the better for knowing the real feelings of 
labour about many other questions. So far it has 
generally had only the views of. spokesmen who are 
as often as not agitators by nature; now it has a 
chance of learning the feelings of the rank and file, 
the sober-minded men who make up the bulk of 
labour. Of the commissioners themselves and their 
fitness for the work to which they are appointed, it 
is impossible to speak, because many of the names 
are publicly unknown. They may be all very good 
men indeed, and in cases of this kind it is often the 
best policy to select counsellors who are wholly 
without previous bias. “In choice of committees 
for ripening business for the counsel, it is better to 
choose indifferent persons, than to make an indiffer- 
ency by putting in those that are strong on both 
sides.” The great thing is to get at the truth, and 
to get at it quickly. The time has gone by for the 
local treatment of the compiaint ; a radical cure must 





be attempted. We fear that it cannot be permanent, 
but if it will but carry us through the war it will be 
of inestimable value. 


The American Battle-cruisers. 


In our issue of January 5th we published an official 
sketch of the United States battle-cruisers Nos. 1 to 4, 
together with a description based upon the data then 
available. According to the American Press, they 
are to be named Constellation, Constitution, Lexington, 
and Saratoga*. The fifth unit of the class is to be 
given the name of Ranger, but no name has yet been 
chosen for the sixth. In the annual report by the 
Chief of the Bureau of Construction and Repair, 
which has now been published, the principal charac- 
teristics of these vessels are given, showing them to 
be considerably larger than was assumed. The 
displacement is approximately 34,800 tons, length 
850ft., extreme breadth 90ft. 1lin.; and the designed 
speed 35 knots. Ten 14in. 50-calibre guns will con- 
stitute the main armament, mounted in two triple 
and two twin turrets, and there is to be an auxiliary 
battery of eighteen 5in. quick-firimg guns, four 3in. 
anti-aircraft guns, four submerged torpedo tubes and 
four above-water tubes “for firing the largest size 
torpedoes.” The complement is estimated at 1228. 
It is added that “their high-powered electric pro- 
pelling machinery will be protected by efficient 
vertical and horizontal armour. They are also to be 
equipped for carrying, launching, and operating the 
largest size hydro-aeroplanes.” As first projected, 
the design of these vessels allowed for an armament 
of eight 16in. guns, such as will be mounted in the 
contemporary battleships. ‘The subsequent decision 
to mount ten guns of a smaller calibre brings the 
American conception of battle-cruiser principles into 
line with those held in Germany, where the ships of 
this type have always been more lightly armed than 
the battleships. A very noticeable feature of the 
American design is the provision of eight torpedo 
tubes, half of which are to be disposed above the 
water-line. This innovation is the more surprising. 
since it comes at a time when the value of tubes in 
capital ships is being seriously questioned. However, 
the Washington naval authorities have no doubt 
good reasons for including this feature, and also for 
reverting to the long-discarded system of placing 
tubes above water. The only other modern capita! 
ships equipped with eight torpedo tubes are the 
Japanese battle-cruisers of the “ Kongo”’ class, in 
which, however, they are all of the submerged type. 

As will be seen, the ratio of beam to length in the 
new American vessels is unysually low, and it is 
evident that the designers are depending to a great 
extent on fineness of lines to secure speed. When we 
wrote on the subject last January it was still uncertain 
whether the naval authorities would adhere to their 
plan of installing the turbo-electric drive in these 
ships, in view of the adverse criticisms passed upon 
the system by American engineers. However, their 
decision remains unaltered, and the newspapers report 
that contracts for the machinery have already been 
placed. The figure estimated to be required for a 
speed of 35 knots is 180,000 horse-power. Several of 
the firms that were invited to tender for the ships 
strongly urged the Navy Department to install geared 
turbines in place of a system which was still in the 
experimental stage, and had never been tried in a 
vessel designed for high speeds. The Department’s 
plans, they pointed out, showed half the boilers to’ be 
above the water-line, an arrangement which would 
make the ships extremely vulnerable in action. 
These criticisms were reproduced at some length in 
our articles last January, and therefore need not be 
recapitulated here. But it appears that the question 
was raised in the United States Senate Committee on 
Naval Affairs on February 10th, when Admiral R. 8. 
Griffin, Chief of the Bureau of Steam Engineering, 
and Admiral Taylor answered a number of queries 
and explained why the turbo-electric method of 
propulsion had been adopted in preference to 
geared turbines. The following summary of the 
proceedings is taken from American periodicals. 
To an inquiry whether part of the boilers in the 
battle-cruisers would be above the water-line, and 
whether there would be protection for them above 
the armoured deck, Admiral Griffin replied in the 
affirmative. Admiral Taylor declined to state the 
nature of this protection on the ground that it was 
confidential, but added the following remarks :—‘‘ The 
question of the design of these ships is, of course, a 
very important one. We have for the last two years 
been very much interested in the question of under- 
water attacks. In this connection I will state that 
it isthe duty of the Bureau of Construction and Repair, 
before it adopts any plan of construction, to have the 





* The present Saratoga, an old-armoured cruiser built as the New 
York, is to be renamed the Rochester. 
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plans submitted to the General Board for considera- 
tion in connection with the military requirements. 
We found we could, with the electric drive, which 
was contemplated from the first, put the boilers below 
the protective deck. When we looked into the matter 
from all sides very carefully, we concluded that, in 
order to secure more protection below water, it would 
be better to put some of the boilers above the pro- 
tective deck. The matter was carefully considered, 
and in the preliminary plans which went before the 
General Board that feature was included. They gave 
very careful consideration to it, and approved it.” 
Admiral Taylor again emphasised the fact that the 
above-deck arrangement was made deliberately, with 
the endorsement of the General Board, and that it was 
adopted in order to afford better protection against 
the dangers of torpedo attack. The protection of the 
boilers above water, he continued, was not as good as 
that of the boilers below water, though they have some 
protection. Taking all the risks into account, the 
Bureau concluded that the arrangement adopted 
would give the best all-round results, not only in 
regard to anti-torpedo defence, but also in respect of 
protection to the electric plant and the fans. With 
all the boilers above the protective deck out of com- 
mission, the vessel would still have a speed approach- 
ing thirty knots. 

Senator Lodge then raised a question as to the 
principal advantages of the electric drive. To this 
Admiral Griffin replied that one of the greatest 
advantages of the system was that it did away with 
the necessity of having a special turbine for going 
astern. “In the ordinary straight or geared turbine 
drive,” he continued, “ you must have one turbine 
for ahead motion and another for the reverse motion, 
and we have had no end of trouble in our battleships 
and in our destroyers that can be traced directly to 
the influence of this backing turbine. With the 
electric drive you have a turbine, but it runs in one 
direction all the time. There is no change of motion. 
Understand, this backing turbine is usually included 
in the same casing with the ahead turbine, but it is 
exposed to the cooling influence of the condenser, 
whereas the other end is hot. Suddenly, an order is 
given to reverse. Steam must be admitted to the 
cold turbine, and the expansion that takes place is 
such that we have had a great deal of trouble with it, 
and anything that can be done to get rid of that back- 
ing turbine is something that is very much to be 
desired. We had two ships recently with troubles 
of this nature—one laid up now, and one that has 
just left the Navy Yard. With the electric drive, as 
I have said, the turbine runs in the same direction all 
the time, the only difference being that you reverse 
the motor.” Admiral Taylor observed that the main 
argument brought forward in favour of geared tur- 
bines was that it appeared to be used in England, but 
the British Navy had never been able to make elec- 
tricity a success in the operation of gun turrets, 
whereas it was used for this purpose in the Kentucky 
and Kearsarge, and had proved successful for twenty 
years. Finally, Admiral Griffin expressed the 
opinion that the combined protection in the battle- 
cruisers was superior to that which could be obtained 
if geared turbines were used. Certainly there was 
better protection against torpedo attack, though the 
protection against gunfire was notas good. He added 
that neither Admiral Taylor nor he himself was 
a military officer in the strict sense of the word—that 
was to say, they could not command a ship. They 
were technical officers of the Department, and the 
questions under discussion were tactical questions 
which could be decided only by the General Board, 
composed of officers who command ships, and who are 
supposed to fight them in action. That Board, of 
which the late Admiral Dewey was the head, con- 
sidered the plans and approved them in every parti- 
cular. The actual floor space involved, he added, was 
practically the same in both cases ; if anything, it was 
slightly in favour of the gear-driven ship, but it was 
so slight as to be hardly worth while taking into 
consideration. 

The fact, which appears to be indisputable, that 
not only the officers who compose the General Board, 
but most of the other active officers whose opinion 
was invited, have signified their unqualified approval 
of the plans, is likely to stem the tide of criticism which 
the Navy Department has had to face ever since the 
salient characteristics of the battle-cruisers were 
disclosed. In the eyes of most officers the mere 
suggestion of placing steam generators above the 
protective deck would be sufficient to condemn a 
design out of hand. If, therefore, these officers have 
approved the plans in question it is obviously because 
there are compensating advantages of great value 
which are known only to the initiated. To secure 
anything like immunity from the destructive effect 
of underwater explosion considerable sacrifices in 
other directions might be justified. 





The compara-' 


tively thin horizontal armour which covers the boilers 
and machinery of the modern capital ship is at best 
an indifferent defence against the almost vertical fall 
of heavy projectiles fired at long range, and the experi- 
ence of several naval actions during the war has 
taught us that heavily armoured ships may be placed 
hors de combat by such dropping fire without their side 
armour being touched. Hence the upper tier of 
boilers in the American battle-cruisers may be con- 
sidered hardly more vulnerable than those below. 
Moreover, the turbo-electric drive is believed to 
confer great handiness and manceuvring qualities, 
since full power is available for going astern as well as 
ahead. No doubt the war will be over long before 
these huge vessels are in commission, but in any case 
their behaviour in service will be watched with excep- 
tionally keen interest in marine engineering circles. 
It may be as well to add that all the details in the 
foregoing have been taken from American periodicals, 
and the account of the proceedings before the Senate 
Naval Committee was, in fact, officially issued to the 
Press. The Navy Department desired that the fullest 
publicity should be given to the subject in order to 
correct the erroneous idea, produced by the vehement 
criticisms to which the plans have been subjected, that 
the new battle-cruisers are ‘‘ freak ships,” foredoomed 
to failure. That this is certainly not the opinion of 
those best qualified to judge is clear from the evidence 
published by the Department. 








RANDOM REFLECTIONS. 
———_~>— — 
Ir is customary when distinguishing 


on. between piecework and timework 
oo. . to speak of the rate per hour. 


Fundamentally, this is right, be- 
cause the hour is the basal unit, but actually it gives 
a slightly wrong impression, an impression which has 
important after-effects. As a matter of fact, the 
hourly rate has been arrived at by dividing what is 
considered a fair weekly wage by the number of hours 
worked. By considerations of the local conditions 
affecting the cost of living, the employers and employed 
have settled between them how much a man must 
earn per week, and it is merely as a matter of 
convenience in management, so that part of the wages 
may be deducted if time is lost or that they may be 
added to in the right proportion if overtime be 
worked, that the division into hours has been intro- 
duced. We have got so much into the habit of 
talking in this hourly rate that the significance of its 
origin is forgotten, and it is because, in the future, 
we shall have to obliterate entirely the old founda- 
tion—the weekly wage basis—that we call attention 
to it now. All the economics that are now facing us 
point to the absolute necessity of paying by results. 
The manager must give up thinking of how much his 
workpeople are earning per week ; his only concern 
must be the labour cost per piece. If the conditions 
of the trade are such, as according to Mr. Hodge, they 
are in steel making, that the workman may take as 
much as £12 per week, well and good ; it is no concern 
of the employer that a quarter of that amount would 
be sufficient to keep the steel makers decently and 
comfortably in their state of life. It is his concern, 
however, that he should get an output equivalent to 
the wages he pays, and it is as certain as anything can 
be that such high wages are only economically 
possible when payment is by piece. But, if we once 
give up measuring wages by the week and measure 
them instead by output, we are brought logically to 
the conclusion that the length of the working week 
has less significance than heretofore. Of course, the 
more hours a shop is worked the higher does its 
economic load factor become ; but on the whole, it is 
better to work it for eight hours well than to work it 
for nine and a half badly. There is no sound reason 
whatever for doubting that under reformed systems 
of shop organisation, and with payment by results, 
the eight-hour day can be made equivalent, at least, 
to a twelve-hour day, other things being equal, and 
probably to something like a thirteen and a half hour 
day, if we remember that eight-hour shops always 
claimed that they were as efficient as nine and half 
hour shops. In these circumstances it may, we hope, 
be anticipated with some safety, that when the question 
of the reduction of hours is again raised, as it will be on 
the coming of peace, employers will offer little of the 
resistance they showed under different conditions in 
1897. On the other hand, the men, we trust, will 
agree to a great extension of payment by results. 


* * * * * 


THERE are many points in Dr. Sir 


ae Richard Glazebrook’s Rede Lecture 
ineteanttibes, delivered last Saturday, at Cam- 


bridge, and reprinted in this issue 
of THE ENGINEER, that provide food for reflection, 
but none more than its suggestions—they can barely 
be called more—of the principles which should control 
the teaching of science in our old Universities. We are 
beginning to appreciate the fact that, since nowadays 
man cannot live without rubbing shoulders con- 
tinually with science, he ought in his own interest to 





know something of that fascinating companion. .. For 
a long, long time the Universities refused to recognise 
her. Science, except in a very abstract and 
philosophical mood, was deemed ‘‘ common ”’ ; it was 
not proper that those who were’ studying for the three 
professions—the Church, the Law, and the Army— 
or merely to be ‘‘ gentlemen,” should have-ought to 
do with her. When under external. pressure ‘this 
position had to be evacuated, a line of demarcation 
was still retained. Those who studied science had 
still to study something else, but those who studied 
something else need take no heed of science. It is 
from that really untenable position that Cambridge, 
always more advanced in this respect than Oxford, 
is now being urged to depart. It is felt very properly, 
that not only is a scientific education a very good 
education, but that in the circumstances of the 
present it is becoming absurd for any one to claim 
the possession of a liberal education if he has wholly 
neglected it. There is no need at all, as we have 
frequently observed in these pages, for all men to be 
scientists ; indeed, in view of the known failure of 
scientists in other walks of life, it is highly desirable 
that all men should not be scientists; but, on the 
other hand, it is of incalculable importance to the 
world that everybody should sympathise with 
science. Towards that end our Universities can lead 
a great many people. If they can but touch all 
graduates, even those who do not propose to specialise 
in science, with the spirit of science, they will do work 
of immense value. The problem is one of great 
difficulty ; there are always many ready to sneer at 
popular science, and yet in asense it is popular science 
that is wanted. If only some other name could be 
found for it all might be well, but even then: the 
discovery or the training of missionaries in this new 
field will be extremely difficult. Tyndall and Huxiey, 
like Arago, ‘‘ the grand high priest of science, yet able 
to initiate the vulgar into its mysteries,”’ stand out as 
pre-eminent examples, but where are such men to be 
found by the hundred, even by the score? That is 
a problem the Universities will have to face, but 
their first task, as Sir Richard rightly says, “is to 
develop a new method for ordinary teaching of science, 
not merely to require that science should be taught, 
but to discuss and determine how this best can be 
done.” Afterwards they must “train and send out 
into the world men capable of doing it.” 





* * * * * 


A FEW days before the Rede 
—— Lecture, to which we have alluded 
Man. in the preceding note, was delivered, 


Dr. William Martin, in a presi- 
dential address to the South-Eastern Union of 
Scientific Societies, discussed the same subject from 
a slightly different standpoint, and arrived at the 
same conclusion. He clearly foresaw the danger of 
too much science,and put the case against it even 
more strongly than Sir Richard did. ‘* The problem,” 
he said, “which awaits solution ... is how, on 
the one hand, to avoid the narrowing effect of exclusive 
study in science, and on the other hand, to abstain 
from too great a reliance upon a classical training, 
and upon the softening influence of the humanities. 
The one may reproduce all the evils of that abominable 
Kultur of the barbaric Hun, while the other, although 
placing culture on a surer foundation, may yet leave 
the country a prey to organisation where, in commerce, 
industry,and war, every activity is subordinated to 
the breeding of the non-Christian ‘ Super-man.’ 
In the economic and industrial reconstruction which 
lies ahead, the influence of broader and human 
aspirations must make itself felt in the councils of the 
nation, side by side with the insistent demand for 
education in science and technology.” It is not 
greatly to be feared that we shall so perfectly awake 
from our accustomed lethargy that science will 
trample all other branches of learning out of existence, 
but there is at least a chance that, for a time, we 
may go well-nigh doing so, and it is well that thoughtful 
men, men themselves scientific, like Sir Richard 
Glazebrook and Dr. Martin, and therefore beyond 
suspicion, should remind us that happiness is not only 
to be found by the learning of Natural Philosophy, 
and that progress is not only attainable by the 
application of science to industry. After all is said 
in its defence the object, of applied science is no more 
than the provision of greater comforts and greater 
luxuries for the expenditure of less effort. It provides 
the means by which countries are enabled to support 
larger populations, and it is therefore essential, but, 
save in a few directions, it does not necessarily 
make for greater happiness or contentment. Indeed 
it has, not infrequently, the reverse effect. We see, 
for example, that it has resulted in the decay of 
many domestic occupations which gave interest to 
the life of the housewife, and the man in his office 
will hardly contend that existence has been made 
brighter by the introduction of the telephone, the 
typewriter, and the noises of the street. It is in 
man’s dealing with his fellow man rather than in 
his dealings with machines and processes that the 
greater happiness lies. He can get on very well 
without synthetic mutton chops or alizarin shirt dyes, 
but he cannot get on at all happily without that 
social organisation which can only safely be effected 
by those who have a large knowledge of the men 
and manners of all parts of the globe, and in times 
past as well as in times present. These things are 
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encouraged and confirmed by a generous education. 
Man must, therefore, have more in him than what 
is generally meant by scientific knowledge. As Dr. 
Martin very aptly puts it, “‘ The information that 
the expert possesses is great, and his grasp of facts 
extensive, but knowledge of facts alone does not 
constitute the educated man.” Let us say again, 
as we have so often said before, we want a great 
many more scientific men, above all we want a 
wider sympathy with science, but we want no less 
now than we have ever wanted a great many men 
of liberal education. 
i & £9 9 


ONE who signs himself ‘‘ An Old 
Reader of Your Paper” writes 
to remind “‘ readers in London and 
around it”? that some of the old 
books mentioned in this column a few weeks ago 
can be found in the Patent-office Library, Southamp- 
ton-buildings, Chancery-lane. He adds that the 
library is open on Monday to Friday from 10 a.m. to 
5 p.m., and on Saturdays from 10 a.m. to 1 p.m., 
that it has a well arranged catalogue, and that if 
any difficulty is experienced in finding the books 
“the attendants will oblige.’ We dre glad this 
reference has been made to the Patent-office Library, 
the only library of its kind in London, and, we believe, 
in the kingdom. The “ Mechanicals” have a 
fair library, the “ Civils’ a good one, but the doors 
are closed to the general public. The British 
Museum Library is, of course, celebrated the world 
over, and the Guildhall Library enjoys a good 
reputation, but to use the former you must hold a 
reader’s ticket, and in neither may you wander 
amongst the shelves and take down a book here 
and a book there as the spirit moves you; a ticket 
must be filled up in proper form, and you must 
kick your heels and wonder what other people are 
reading and why, whilst an official whose detachment 
from your interests is as perfect as that of a strange 
butler, fetches the volumes you have indicated 
and places them with that peculiar solemnity of 
public libraries before you. It takes a long training 
to enjoy reading under such conditions. The strange 
room, so large that the reader and his work seem 
alike paltry and insignificant, the muffled silence, 
the thousands of strange works staring at you from the 
walls as if they, too, were wondering what you were 
reading and why, the light that is different from all 
other lights, the movements of strange people, these 
things distract, and until you have been for many 
months an habitué, until you have your own corner, 
perhaps your own locker, and begin to recognise 
that the solemn officials were not supplied by a 
retailer of office furniture, but eat and drink and sleep, 
and sometimes actually speak, as you do, your reading 
may fill note-books, it may even drive itself into 
your system, but it will not ever become part of you 
as it does in a familiar room in a familiar chair, 
with a litter of volumes around you, and a blue 
smoke curling away into dark crevices. Is there 
any public library where such perfection is attained ? 
Certainly not at the Patent-office Library, which is 
quite forbidding in its “efficiency,” with its 
iron shelves and its fireproof windows, its hard wood 
floors, and those horrible little tables in the galleries 
with their boxes of buff strips of paper ; but, and it is 
a very great “ But,” you may wander as you please 
amongst the books and take them down and put them 
back, and make notes, and do anything you like 
but soil them or take them away. Besides, it is 
easily the best collection of engineering books in 
London, and if one simply wants to go there to find 
out something there is no better library and no more 
kindly and courteous staff in the kingdom. In* the 
course of time, we believe, it is possible to get attached 
to it and find comfort in its hardness as soldiers 
returned from the front sleep on the floor in preference 
to a bed. 


Libraries. 


* * * * * 


PROBABLY but few of our readers 
“ he south of Humber and Mersey 
— - ha heard of a “ broadside,” 
Sik. nave ever heard of a “ broadside, 
published by Hanson, Brown and 
Co., and known as the ‘ Middlesborough Monthly 
Yireular of Industry, Commerce, and Shipping.” 
The first part is always devoted to an article on one 
of the larger subjects of the day, and the remainder 
to a general review of the Northern metal market. 
The opening article this month deals in a refreshing 
manner with the British Trade Corporation, that 
scheme for a ten million pound bank which few 
papers seem to be able to discuss without political 
or personal acrimony. The Monthly Circular puts 
the matter quite simply and calmly. We want a 
bank of the kind, or we want the established banks 
of the country to do what this bank would do. We 
have all been saying that for years; capital for new 
industries is too difficult to obtain ; if it were easier 
new industries would develop in this country as 
quickly as they did in Germany. ‘It ought to be 
possible to meet this admittedly urgent need without 
prejudice to any existing interests. What the 
manufacturer wants is a ready means of obtaining 


-eredit, and it is a notorious fact that that is what 


he has hitherto failed to obtain in this country. In 
Germany the banks have become the virtual partners 
in industrial undertakings, and frequently the 
dictators of industrial policy. That is a system 





which would never be tolerated in this country ; 
but between that and the chill aloofness of our. own 
banks from industrial enterprises, there are methods 
of reasonable financial co-operation which a trade 
bank on the lines set forth in Lord Faringdon’s 
report could well carry out.” In this the Monthly 
Circular speaks with the voice of a very large portion 
of the community. If it be true that we want the 
bank, and no one but the established banks doubts 
that it is true, then means of establishing it must 
be found. Too much, we suggest, may be made of 
the fact that the British Trade Corporation proposes 
to make a good dividend out of it. All our banks 
are “‘ business propositions ;’’ we have not—bar the 
savings banks, which do not count in this connection— 
a Government bank in the country, and we do very 
well without them. The German banks are private 
concerns too, and it may safely be said that no 
State bank could possibly do what it is hoped the 
Trade Bank will do; a Government cannot indulge 
in financial speculative enterprises. The “ Charter ”’ 
may have been too open-handed, let it be suitably 
revised ; but since industrialists are convinced that 
an institution of the kind is wanted, and wanted at 
once, and since the established banks will not, 
as it was at one time hoped they would, combine to 
form a trade bank of their own, let us bury irrational 
jealousies and socialistic schemes, and get on with the 
best machinery that can be quickly devised. 
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Industrial and Manufacturing Chemistry. Part II. 
Inorganic. By Grorrrey Martin, Ph.D., D.Sc., 
F.C.S8. London: Crosby Lockwood and Son. 
Price 25s. net. 

The first part of Dr. Martin’s *‘ Industrial and 

Manufacturing Chemistry ” was, we believe, published 

shortly before the outbreak of the war. A second 

revised and enlarged edition appeared in 1915. 

It dealt with organic chemistry in a manner which 

speedily acquired for it a high reputation. The portion 

of the work now before us is the first volume of Part IT. 
and covers certain important industrial aspects of 

inorganic chemistry. The second volume of Part II. 

is, we understand, now in the press, and will complete 

the discussion of the inorganic side of the matter. 

The volume now under notice is divided into 
fifty-one sections, of which thirty are wholly or in 
part supplied by the editor, Dr. Martin, the remainder 
being contributed by eleven different authorities. 
It would, we think, have been advisable to state 
either on the title page or in the preface that the 
work is not in all respects entirely new. All we 
are told is that ‘‘ much of the information is published 
in book form for the first time.’ In actual fact, 
however, at least thirty-six out of the fifty-one 
sections have already been published word for word 
and illustration for illustration in volumes three, four, 
five, six and seven of the “ Manuals -of Chemical 
Technology,” published during 1915 and 1916 by 
Messrs. Crosby Lockwood under Dr. Martin’s editor- 
ship. The sections which are thus published for a 
second time in an unaltered form cover indus- 
trial nitrogen compounds and explosives, chlorine 
and chlorine products, sulphuric acid and sulphur 
products, the salt and alkali industry, and industrial 
gases. Those who already possess the five smaller 
volumes mentioned will therefore have to consider 
whether the convenience of having the whole in one 
volume, together with the addition of fifteen new 
sections is worth the money charged for the book. 
The new sections deal with solid and liquid fuels— 
including briquette making, surface combustion, 
and pyrometry—refrigeration, water supply and 
sewage disposal, artificial mineral waters, the gypsum 
industry, and the manufacture of calcium, magnesium, 
barium, strontium, and boron salts and compounds. 
We are not certain to what extent some of these 
new sections will duplicate with the matter in the 
eighth volume of the “ Manuals.” This volume 
is entitled ‘‘ The Minor Elements,” and has not, so 
far as we know, been published yet. 

Of the new sections one or two are distinctly on 
the “scrappy” side. Indeed, eleven out of the 
fifteen occupy a total net space of but thirty-seven 
pages. The remaining four new sections dealing with 
solid fuels, furnaces, pyrometry, and pyroscopy, 
and the technology of water are comparatively 
well done, aggregating eighty-seven pages net. 

As in the case of the earlier volume on organic 
chemistry, the illustrations in the work cannot be 
said on the whole to be its strongest point. Some, 
chiefly amaqng the line drawings and diagrams, 
are good and instructive. Others, principally among 
the half-tone illustrations, are not such as should 
have been used in a scientific work in which clarity 
is above most things desirable. Economy has been 
carried too far in the policy of borrowing blocks 
from makers’ catalogues, &c., with the result that 
several blocks have been used long after they had 
earned repose on the scrap heap. The section on 
pyrometry and pyroscopy in particular is embellished 
by means of worn-out blocks, an exceptionally gross 
example being Fig. 9, showing the Whipple tempera- 
ture indicator—a mere black smudge from which 
a few reference letters, referred to in the text, dimly 
emerge. 





In spite of our criticism the book in our opinion 
is a valuable one, and should be good investment for 
those who do not already possess the volumes on 
which it is based. 


SHORT NOTICES. 


Handbook for Machine Designers, Shopmen and 
Draftsmen. By Frederick A. Halsey, B.M.E. London : 
Hill Publishing Company, Limited. Second edition. 
Price 21s.—Halsey’s Handbook made its first appearance 
in 1913, and it was evident at once that to be permanently 
useful it would need constant revision. Shop methods 
are being continually advanced, and what might be 
the best practice in one year might be out of date the next. 
We are, therefore, not surprised that a new edition has 
appeared, nor are we surprised that it is much bigger 
than the old one. We may remind our readers of the 
origin of the book. Mr. Halsey, who is well known 
through his long connection with the American M achinist, 
felt, as we all feel at times, that hundreds of useful things 
appear in the technical Press and in the “‘ Proceedings ”’ 
of learned societies, and ultimately get lost in the bound 
volumes. They are not in themselves ephemeral, but 
they are carried into the limbo of the past in the current 
of things that are. It was the author’s idea to save them 
from this fate, and by collecting them in a convenient 
form to make them readily accessible at a moment’s notice. 
That was a very useful service to perform, and many 
an engineer has blessed Mr. Halsey for his work, and will 
hope that he will.see fit, and may have the power, con- 
tinually to revise it. We should be glad to see more works 
of the same kind, each devoted to some special subject, 
and dealing with it in the same thoroughly practical 
‘‘draftsman’s” way. We have only one very small 
criticism to make. The tendency of all authors of volumes 
of this kind is, if we dare venture to put it quite bluntly, 
to be too thorough. They try to include too much, 
and we suggest to Mr. Halsey that he might keep future 
volumes within limits by omitting things which are quite 
easily found in other familiar sources—for example, 
trigonometrical functions, the properties of circles, and 
so on. 








A Handbook of Briquetting. By G. Franke, translated 
by F. C. A. H. Lantsberry. London: Charles Griffin and 
Co., Limited. Price 30s. net.—This volume, translated 
from the German by the head of the Birmingham Small 
Arms Company’s laboratory, deals with the briquetting of 
coals, brown coals and other fuels. In a supplementary 
volume to be issued shortly the briquetting of ores, 
metallurgical products, metal swarf, and so on will be dealt 
with. The book is an epitome of German practice and 
illustrates and describes so far as we can see exclusively 
German briquetting factories and briquetting machinery. 
The patent fuel or briquette industry is, of course, carried 
on extensively in this country, notably in South Wales, 
so that the volume before us ought to have many readers 
who are already, it may be supposed, conversant with 
British practice in the matter. We have no doubt it 
will be found useful to such, for it is written and 
illustrated in a very detailed manner. The English 
copyright of the book, we notice, was procured by Messrs. 
Griffin before the war. Last May the translation had been 
made and printed, but a disastrous fire occurred at the 
printers, which destroyed the entire edition and melted the 
type and many of the blocks. The book has been reset 
in record time. 
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Apparatus and Physiological Effects on Users.” By Dr. 
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Government Printing Office. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 


MENT OF VEGETABLE OILS. 
No. XVI.* 
THE HYDROGENATION OR HARDENING OF OILS 
(Continued. ) 
THE GENERATION OF HYDROGEN. 


So important to the successful working of the | 
hydrogenation process of hardening oils is an inexpen- 
sive commercial method of obtaining pure hydrogen, 
that we need make no excuse for devoting a separate 
There are, of 
course, various methods of generating hydrogen on a 
commercial scale, one well-known one being the 
the | 


article of this series to the subject. 


Linde-Frank-Caro process, which extracts 
hydrogen from water gas by liquefying the nitrogen, 
carbon monoxide, &c., in a liquid air condenser. 
This process is worked in this country by the British 
Oxygen Company, Limited, and, we 
yields a gas which is suitable for hydrogenating oils. 
The process we propose here to deal with exclu- 


sively is, as we mentioned in our preceding article, | 


that which has been developed within the past four- 
teen years by Mr. Howard Lane, of the Laboratory, 
Ashford, Middlesex. The basis of this process is the 
oxidation of metallic iron by means of steam, the 
oxygen of the steam entering into union with the iron, 
and the hydrogen being set free. 
basis have been numerous—probably more numerous 
than those under any other system of producing 
hydrogen—but in many instances success with the 
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Fig. 73—DIAGRAM OF THE LANE HYDROGEN RETORT FURNACE 


method has been confined to the laboratory. The 
undoubted commercial success which Mr. Lane has 
achieved with the process is due very largely, but 
not, as we will have to explain, wholly, to the atten- 
tion which he has given to the design of the details of 
the plant used. 

The iron, under the Lane system, initially supplied 
to the hydrogen retorts, is calcined spathic iron ore, 
the purest form in which ferrous carbonate, Fe COs, 


understand, | 


Proposals on this | 
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immediately starts to come off, are sent elsewhere 
than to the hydrogen holder, for they are impure to 
the extent that they carry with them the reducing 
gas, the water vapour, and the carbon dioxide, 
lingering in the retorts as a result of the previous 
| reduction process. 

| ‘Three practical points must now be noted, for they 
lie at the basis of Mr. Lane’s method of working. In 
the first place, it has been found that the reduction of 
the material in the retorts occupies about twice as 
long as the oxidation. Accordingly Mr. Lane divides 
his retorts into three sections, two of which are 
“reducing,” while one is “ oxidising.’ In the 
experimental plant at Ashford we found that the 
control valves were being operated every ten minutes, 
so that each section of the retorts was producing 
hydrogen for ten minutes in every half hour. 

In the second place, Mr. Lane has found a difficulty 
which previous workers with this process have 
also met, and which has been responsible for its 
being commercially impracticable, or for its being 
| deemed so, in more than one instance. The difficulty 
|is that, after a time, the iron gradually loses its 

activity, and in the end practically fails to react with 
| the oxygen of the steam. The trouble, Mr. Lane has 
discovered, arises from the fact that it is not possible 
entirely to free the water-gas, or other reducing gas 
used, from sulphur, carbon dioxide, and other impuri- 
ties. These impurities either combine with the iron 
or collect within its pores, so reducing and finally 
stopping its activity. To overcome this Mr. Lane 
arranges that, at stated intervals, the working of the 
retorts is interrupted momentarily while air is passed 
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through them backwards. This burns out, or other- 
wise removes, the impurities collected in the iron. 
Thirdly, the water-gas, or other reducing gas, it has 
been found, must considerably exceed in amount that 
theoretically necessary to effect the reduction of the 
iron oxide in the retorts. The gas leaving the retorts 
during the reduction period is thus unaltered water- 
gas, carrying with it the moisture and carbon dioxide 
resulting from the oxidation of a portion of the 
volume entering the retorts. This gas would repre- 








occurs in Nature. This substance, when subjected 
to heat, speedily parts with its carbon dioxide, 
and becomes converted to a porous mass of ferrous 
oxide, Fe O. So converted, it is packed within 
the hydrogen retorts. The working of the pro- 
cess calls for the alternate reduction of the fer- 
rous oxide to metallic iron by means of a com- 
bustible gas, and the conversion of this metallic iron 
back to ferrous oxide by means of steam. The com- 
bustible gas used for the reduction may in a small 
plant be ordinary town’s gas, but on a large scale 
purified water-gas, generated at the site, is undoubt- 


sent a considerable loss, but for the fact that after 
removing the moisture in it, it may be deflected and 
used for firing the retorts. 

In Fig. 70 ante the general arrangement is given of 
the hydrogen generating plant attached to an oil 
hydrogenising factory erected to Mr. Lane’s designs. 

The plant consists of three principal items, namely, 
(a) a hydrogen retort furnace containing the iron 
working substance which is alternately oxidised by 
the steam delivered from (b) a boiler, and reduced by 
the products delivered from (c) a water-gas generator. 





edly to be preferred on the score of economy. When 
water-gas is used it is purified by the removal of the 
sulphur dioxide, hydrogen sulphide, carbon dioxide, 
moisture, and other impurities, which, as made in the 
producer, it contains. As admitted to the ferrous 
oxide in the hydrogen retorts, it therefore consists of 
about equal quantities of hydrogen and carbon 
monoxide. The reduction of the ferrous oxide to 
metallic iron is accomplished at the expense of these 
two constituents, which are converted respectively 
into moisture and carbon dioxide. The reduction 


being complete, the supply of purified water gas is 
shut off and steam at a low pressure is admitted to the 
retorts. . The earlier portions of the hydrogen, which 
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Added to these there are (d) purifiers for the water-gas, 
and for the hydrogen (e) holders for the two gases, (f) 
compressors for the hydrogen, and (g) reservoirs for 
the storage of the compressed hydrogen. 


WATER-GAS GENERATORS AND PURIFIERS. 


It is, we think, unnecessary for us here to enter into 
a description of the water-gas generators supplied 
with the plant. Although they embody in their 
design certain details representing improvements of 
Mr. Lane’s own invention, they are in principle, and 
in action, similar to all other water-gas generators. 
Further than this they do not form an essential 
feature of the plant, for other combustible gases—for 





It is sufficient for us to say 
that the generators are supplied with air from a 
turbine-driven blower, and with steam from the same 
boiler as that supplying steam to the hydrogen 


the place of water-gas. 


retorts. The water-gas generated has, on the average, 
a calorific value of from 280 to 300 B.Th.U.’s, and in 
the raw state may be said to have roughly the follow- 
ing composition :—Hydrogen, 49 per cent.; carbon, 
monoxide, 43; methane, 4; carbon dioxide, 4; 
together with nitrogen, sulphur dioxide, hydrogen 
sulphide, moisture, and dust and other mechanical 
impurities. The gas, on leaving the generators, 
passes through a superheater, where it exchanges 
some of its heat with the steam flowing from the 
boiler to the generators. Thereafter it is led to a 
scrubber, where it is cooled and washed with water 
to deprive it of its dust. It is then taken to a gas- 
holder. 

The gas as required is withdrawn from the holder 
by means of a “ booster’ or compressor and passed 
along to the purifiers. The booster is driven by a 
small steam engine, which is controlled by the 
pressure of the gas in such a way, that as the resistance 
of the purifiers increases so does the pressure of the 
gas. A by-pass is provided in order that the gas 
may be sent, if necessary, straight to the purifiers at 
the gasholder pressure. This is sometimes con- 
venient, as, for example, when the booster has to be 
cleaned or repaired or when the hydrogen retorts are 
being run banked. 

The water-gas purifiers for the installation repre- 
sented in Fig. 70 are four in number. They serve 
in the usual way to remove the sulphur dioxide, 
hydrogen sulphide, carbon dioxide, moisture, &c., 
from the water-gas. They are controlled by a centre 
valve of special construction, packed with hard fat, 
to prevent leakage, on the principle of the Stauffer 
grease cup. This valve is actuated in such a way that 
one of the purifiers is always in reserve, while the gas 
passes in sequence through each of the remaining 
three. The crudest gas always enters the foulest 
purifier, and leaves from the cleanest. At intervals, 
the foulest producer is switched off for cleaning and 
recharging, while the stand-by purifier is brought 
into action at the other end. In this way all four 
purifiers are cut out and cleaned in turn without 
interfering with the continuous purification of the 
water-gas. The gas, after leaving the purifiers, is 
ready to be passed into the hydrogen retorts. 

HYDROGEN RETORT FURNACES. 

The general arrangement of the Lane hydrogen 
retort furnace is represented in the drawings given in 
our two-page Supplement. Before describing the 
construction and mode of action of the furnace, we 
would repeat what we remarked above, namely, that 
it takes twice as long to reduce the ferrous oxide to 
metallic iron with the water-gas as to oxidise the iron 
with the steam. In other words, the time spent in 
preparing a given weight of material for the production 
of hydrogen is twice as great as the time occupied in 
the succeeding step during which the hydrogen is 
being generated. 

The furnace consists, primarily, of a brickwork 
casing containing, in the size illustrated, thirty-six 
vertical, cast iron, pipe-like retorts. The top ends 
of the retorts are flanged and provided with covers for 
removal when the retorts have to be recharged with 
ferrous material. The spent material is removed 
through similar covers at the foot of the retorts. 
The thirty-six retorts are arranged in two groups, 
each containing two rows of nine retorts each. This 
division is of no practical significance. What is, 
however, important is the division of the thirty-six 
retorts into three groups P, Q, R, each group con- 
taining three of the retorts in each longitudinal row. 
While the groups P and Q are “reducing” the 
group R is “ oxidising.’ After running thus for a 
certain length of time, the group Q is changed over 
to ‘‘ oxidising’ and the group R to “ reducing,” the 
group P remaining at the reducing setting. There- 
after, P is set to oxidise, and Q and R to reduce. In 
this way the generation of hydrogen—from the 
oxidising group—is made continuous, while the double 
time required for reducing is allowed to each group. 
In order to facilitate our description, the three 
groups of retorts are, in the diagram of the plant given 
in Fig. 73, represented as three single retorts P, Q, R. 
Across the front of the furnace and external to the 
brickwork, there run six horizontal pipes A, B, C, D, 
E, F. The top end of the retort P is connected as at, 
G to a valve H on the pipe A, and the bottom of the 
same retort as at J to a valve K on the pipe F. The 
top and bottom ends of the retort Q are similarly 
connected to valves on the pipes B, E respectively, 
and the top and bottom ends of the retort R to valves 
on the pipes C, D. The three pipes A, B, C are 
connected at each end to vertical pipes L, M, and the 
three pipes D, E, F to two other vertical pipes N, 8. 
The valves H, K are inter-connected, so as to be 
operated together. The two other pairs are similarly 
connected. 

The pipe N is connected with the water-gas supply. 
With the valve setting indicated in the diagram, the 
retorts P, Q are receiving water-gas from the left-hand 
portions of the pipes F, E respectively. The gas 
rising up the retorts is reducing the ferrous oxide in 
them, and with the moisture and carbon dioxide, 
resulting from the reaction,is passing away by the 





example, town gas—can, as we have remarked, take 





left-hand portions of the pipes A, B to the pipe L. 
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From this pipe, it may be sent wholly into the furnace | retort R—now set for reducing—and is therefore not | blower. 


for heating the retorts—no other fuel being neces- 
sary. As we have already said, it is not practicable 
to work with just sufficient water-gas to reduce the 
charge of ferrous oxide in the retorts. An excess is 
required, but,as will now be understood, the excess 
amount in Mr. Lane’s plant is subsequently usefully 
employed. At one time Mr. Lane utilised the excess 
gas passed through the retorts, partly for firing the 
furnace and partly by returning it to the reducing 
gas purifiers, as indicated in the diagram, so as to 





wasted. In a very short time the hydrogen generated 
is sufficiently pure to permit the valve K to be 
operated so as to allow the retort P to take up its 
proper function. 

When passing from “ oxidising” to 
the retort is at first filled with pure hydrogen. 


‘ 


‘ reducing,” 
This, 


beyond representing a small waste, is of no significance, | 
as the incoming water-gas will merely be enriched in | 


The pair of 


hydrogen to a proportionate extent. 
simultaneously 


valves can, therefore, be operated 
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The three-way cock U on the excess water- 
gas outlet pipe is also turned so as to close this pipe 
| and open a branch pipe leading to the atmosphere. 
| The air from the fan, if the retort valves are placed in 
| the “ reducing ”’ position, then passes up through the 
| retorts, and with the sulphur dioxide and other pro- 
| ducts derived from the impurities in the ferrous 
| material blows off into free space. 
The action of the water-gas on the ferrous oxide 
during the reducing period results, as we have said, 
in the excess water-gas passing off being laden with 
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Fig. 74-THREE-WAY REVERSING COCK FOR HYDROGEN RETORT FURNACE 


make it available for a second passage through the 
retorts. This plan has been given up, for it was 
found that the volume of carbon dioxide coming off | 
with the excess gas was such as seriously to overtax | 
the capacity of the purifiers. Mr. Lane now prefers | 
to utilise the excess gas either wholly for firing pur- 
poses or partly for firing and partly for establishing 
a reducing envelope for the combustion chamber in 
which the retorts are set, the object being to minimise 
the wear of the brickwork. 

The pipe M is connected with a supply of steam. | 
With the valve setting represented in the diagram, 
the retort R is receiving steam from the right-hand 
portion of the pipe C. This steam passing downwards 
becomes decomposed, oxidising the metallic iron in 
the retort and setting free hydrogen. The hydrogen 
leaving the bottom of the retort reaches the right-hand 
portion of the pipe D and so passes into the pipe 8, 
whence it is conducted to a purifying plant and a gas- 
holder. 

It will thus be seen that simply by the operation of 
two of the three connected pairs of valves, every ten 
minutes or so, the plant is capable of giving a 
practically continuous output of hydrogen gas. Two 
practical points have, however, to be noted. In the 
first place, when any one of the retorts is changed 
over from ‘ reducing” to ‘ oxidising,” it is at the 
moment of the change filled with water-gas carrying 
a certain percentage of moisture and carbon dioxide. 
The first portion of hydrogen formed is therefore 
bound to be contaminated with these substances. 
To avoid passing this impure gas into the pipe §, it 
is arranged that the valves, while they can be operated 
simultaneously in pairs, as stated, can also be operated 
separately. Thus, when the reducing period in, say, 
the retort P is completed, the valve H is operated to 
admit steam to the top of the retort, while the valve 
K is for the moment left untouched. The steam 
being at a higher pressure than the water-gas, passes 
down the retort and becomes converted to hydrogen. 
This hydrogen mixing with the water-gas in the 
retort causes the latter to flow back into the pipe F 
and the pipe N. The impure hydrogen then passes 
with the fresh water-gas into the retort Q and the 





soon 


when the change from oxidising to reducing is being 


| made. 


In the second place, as we have already said, the 
ferrous material, unless revivified in some way, very 





Fig. 75—EXPERIMENTAL HYDROGEN PLANT 


impurities which, even with very careful purification | 
of the water-gas, accumulate in the retorts during | 
The practical cure | 
devised for the trouble is at intervals to blow air | 


successive periods of reduction. 


‘laden with moisture. 
loses its activity and fails to decompose the | 
| steam. This phenomenon, Mr. Lane has found, is 
due to the deposition on the iron of sulphur and other | 





moisture and contaminated with carbon dioxide. 
For efficient combustion that portion of the water-gas 
used for firing the furnace should not be heavily 
Accordingly, somewhere at 
or near the point V, Fig. 73, the excess water-gas 
is taken off to a condenser and returned. The 
position of the condensers relatively to the furnaces 
is indicated in the plan given in 
Fig. 70 ante. 

With a little study of the 
drawings given in the Supple- 
ment the lines on which the 
design of the hydrogen retort 
furnace is carried out in practice 
will now readily be understood. 
Several points, however, may 
usefully be called attention to. 

The retorts are of cast iron 
and are Qin. in internal diameter, 
l}in. thick, and 9ft Qin. long 
Each fits into a base socket and 
seats therein on a joint of 
asbestos. The three groups of 
retorts P Q R, as shown in the 
plan, are each divided into two 
equal sub-groups. Six pipes 
see the side elevation—run hori- 
zontally along the two sides of 
the furnace exterior. To each 
of these pipes the top—or the 
bottom—ends of a sub-group of 
the retorts are connected. Each 
of the six pipes on one side of 
the furnace is connected to the 
corresponding pipe on the other 
side by a horizontal pipe extend- 
ing across the front of the furnace. This front pipe in 
each instance is interrupted at asuitable point to couple 
up with the two flanges F G of the reversing cock— 
see Fig. 74. The top ends of the twelve retorts in 


through the retorts, so as to burn out the accumulated | each group are thus connected to one such reversing 
impurities. To effect this, the three-way cock T,| cock, while the bottom ends of the same twelve 
Fig. 73, is turned to shut down the supply of water-gas | retorts are connected to a second reversing eock 
and to open a branch pipe leading from a fan or other | situated directly in line with and below the first, 
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as shown in the front elevation in the Supplement. 
In front of the six front pipes referred to, and con- 
nected to the flanges HJ of the reversing cocks, 
lie the six pipes represented in the diagram Fig. 73 at 
A B—F. The vertical pipes L MNS in the diagram 
are clearly shown in the Supplement, the only point 
to notice being that in practice the pipes L and M 





are respectively united to the pipes N and 8, and are 
not separated therefrom. A blank, however, is | 
interposed between the flanges of each pair. | 

With the cock plugs turned anti-clockwise through | 
about 30 deg. from the position shown in the plan, | 
Fig. 74, the ports A and B are opened, and reducing | 
gas is sent upwards through the retorts. A 60 deg. 
movement of the plug in the clockwise direction | 
from this position opens the ports AC and causes | 
steam to pass downwards through the retorts. _ It | 
will be noticed that a fourth and fifth port are formed | 
in the body of the reversing cock, and that when the | 


cock is in the central position shown in the engraving | means. 
The | apparatus whereby he can cause hydrogen to combine 


these two ports are open to one another. 
flange K in each of the three lower reversing cocks | 
is open to the atmosphere. In the three upper cocks | 
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The cost of producing hydrogen by this method 
is difficult to state, for it depends almost entirely 
upon the local prices of fuel and labour. It may, 
under normal conditions, be expected in the average 
case to vary from 3s. 6d. to 7s. 6d. per 1000 cubic 
feet. In some cases, however, it may be as low as 
2s. 6d.,or less actually than the cost of town’s gas 
in the London area. 

Before leaving this account of Mr. Lane’s apparatus, 
it may perhaps be stated that his oil hydrogenating 
plant was the outcome of the success which attended 
his efforts to produce pure hydrogen in large quantities 
under commercial conditions. It would appear 
likely that in the near future Mr. Lane’s hydro- 
genising plant may be applied to substances 
other than the classes of oil named. A very promising, 
and, if successful, a very important application of 
it, lies in its use for hydrogenising mineral oils. 
It may yet be possible to synthetise petrol by its 
Mr. Lane has already succeeded in devising 





with acetylene, C,H,, to produce ethylene, C,H,, 
a gas which can be liquefied at a temperature of 0 deg. | 


PORTABLE PETROL-DRIVEN FIRE PUMP 


twenty minutes of this, or of boiling, the mixture is 
removed, allowed to cool, broken up and allowed to 
oxidise. A week or more exposure to the air is essential 
to secure a hard fuel. Then it may be burned in domestic 
grates or for industrial purposes, or, it is claimed, may 
be carbonised. The process has been protected, but the 
substance of it appears to be the formula giving the 
proportions of the binder, which varies according to the 
nature of the waste to be used and the purpose to which it 
is to be put. The authors of the process ask potential 
licensees to send specimens of their waste, and after the 
necessary tests the essential formula is forwarded, for 
which a charge will be made, and in addition, if the process 
is worked, the licensees are asked to pay a royalty of 
7d. per ton on all fuel made. Another condition of the 
licence is, that the charge for fuel sold to the public is not 
to exceed 25 per cent. on the cost price, which is put, on 
estimates from people willing to work the process, 
presumably on a large scale, at from 15s. to £1 per ton, so 
that the selling price should be from 20s. to 25s. per ton. 
Two typical samples of the fuel obtained may be 
mentioned. Bar and ash clinker added to sawdust and 
the necessary proportions of binder produced a fuel of 
11,000 B.Th.U., whilst the gas coke dust from the works 
of the Gas Light and Coke Company produced a fuel 
13,000 B.Th.U. In the latter case calcium carbonate and 
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it is connected by a vertical pipe to a horizontal ; Cent. by a pressure of 41 atmospheres, and which | pitch were used, but equally good results with sugar waste 


pipe extending across the top front edge of the furnace | 
casing. At one end of this horizontal pipe an ejector | 
is fitted. By turning the reversing cocks into the | 
central position, and setting the ejector to work, | 
air is drawn upwards through the retorts for the | 
purpose of burning out the impurities which, in tire, | 
accumulate on the ferrous material. The use of | 
an ejector in this way instead of a fan, as indicated | 
in Fig. 73, has certain obvious advantages, and is 
now Mr. Lane’s standard practice. 

It will be noticed from the front elevation in the 
Supplement that the spindles of the three upper 
reversing cocks are extended down to the level 
of the lower cocks so that the handles of each pair 
are brought close together. The two cocks of each 
pair can thus be moved simultaneously as when 
passing from “‘oxidising”’ to “‘ reducing,” or separately 
as when the impure hydrogen has to be blown momen- 
tarily into the water-gas pipes at the commencement 
of the oxidising periods. 

During the normal running of the furnace the excess 
water-gas is, as we have said, made use of in part 
for firing the retorts. At the commencement of a 
run @ valve near the reducing gas inlet is closed 
and another one on the same pipe is opened. This 
enables the furnace to be fired with water-gas taken 
direct from the supply main. These means are also 
called into use during the slack periods, when the 
generation of hydrogen is interrupted. The firing 
may be reduced during such periods, but it is not 
desirable that it should be totally stopped. Generally 
Mr. Lane recommends that the plant should be run 
continuously day and night; but if thisisimpracticable, 
he recommends that the temperature of the furnace 
should be kept as nearly equal as possible, for this 
reduces the wear and tear on the furnace work. 

The plant illustrated in the Supplement gives an 
output of about 3500 cubic feet of hydrogen per hour. 
For smaller plants having hourly outputs of, say. 
250 to 1000 cubic feet ordinary town’s gas is con- 
veniently used for reducing the ferrous material and 
for firmg the retorts. The small experimental plant 
at Mr. Lane’s laboratory—see Fig. 75—is operated 
in this manner. But for plants above such out- 
puts up to the largest size—say, 10,000 cubic feet 
per hour—it is distinctly economical to install with 
them their own gas producers. The purity of the 
gas generated by Mr. Lane’s process is guaranteed 
by him to be from 99 to 994 per cent. In practice, 
however, this, we are informed, is exceeded, the 
purity reaching as high as 993? per cent. The puri- 
fication of the hydrogen after it leaves the retorts 
consists of passing it through a scrubber, where it 
is washed with water, and then through purifiers 
in which lime is employed to remove minute traces 
of such impurities as sulphur. After purification 
the gas is passed into a holder, whence it is withdrawn 
as required, compressed to a pressure of anything 





up to 3000 Ib. per square inch, and stored in a battery 
of weldless steel cylinders. 
to expand at the proper pressure into the oil hydro- | 
genising autoclaves. ’ 


From these it is allowed | 


possesses great energy as a motive-power fuel. 
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A PORTABLE fire-engine has recently been built by | 
Holden and Brooke, Limited, Manchester, for the New | 
Zealand Government, by which it is to be employed for | 
camp work. It is shown in the accompanying drawing | 
and in the engravings on page 542. The machinery consists | 
of a high-lift centrifugal pump, having six stages and a | 
capacity of 200 gallons per minute at 250ft. head, when 
running at a speed of 1200 revolutions per minute. The | 
pump is connected direct to a 30 horse-power four-cylinder 
water-cooled petrol engine, by means of a flexible coupling 
of the pin type. The engine is sufficiently powerful to 
leave a considerable margin over that required to drive the 
pump, and is fitted with a dual system of ignition to 
facilitate starting. For cooling purposes the engine is 
provided with a fan and radiator—the latter having a 
capacity sufficient to enable the engine to run for short 
periods without the necessity of an auxiliary supply of 
cooling water from the pump, which is provided for 
continuous running. The engine bearings are supplied 
with oil by a system of forced lubrication, and a hand- 
operated horizontal plunger pump is provided for priming 
the main centrifugal pump. This priming pump is 
operated by means of the large hand wheel seen at the 
rear of the machine. Hose connections for both delivery 
and suction are arranged on each side of the main pump, 
and each delivery connection is fitted with a valve. 

Over the pump a commodious wooden box is situated 
for the storage of the hose, of which 1000ft. is provided for 
the petrol supply tank and all necessary tools and spare 

. The machinery is mounted on a rigid channel 
iron framework carried by two large rear wheels and two 
smaller front wheels arranged on a bogie. These wheels 
are of the artillery type, and specially strong. 

The machine weighs, complete about 2 tons, and is 
provided with shafts for horse haulage as well as with a 
draw bar for haulage by hand, if necessary. 








A CONCRETED COAL. 


A means of utilising waste products, such as destructor 
and boiler ashes, coke dust, coal dust, sawdust, &c., was 
described to the Society of Architects, on Thursday of last 
week, by Messrs. R. Goulburn Lovell and C. M. Hughes. 
The object aimed at is to evolve a process which will 
enable a fuel to be made, without pressure, in any industrial 
locality from the waste products which may possess any 
calorific value to be found in that locality. Certainly, the 
process should have some future, if the authors can justify 
it in operation on a large scale, for at present the ashes 
from boilers have to be carted away at considerable cost, 
and yet it is known that the riddlings that fall through 
the chain grates and go away with the ashes have a 
considerable calorific value. 

The method proposed is a concreting one. The parti- 
cular waste product is taken and is mixed, either by hand 
or in a concrete mixer, with certain proportions of sodium 
carbonate and bitumen or sugar waste. Sodium carbonate 
is essential, and the last two are alternative. This mixture 
is then placed in moulds or in boilers, or may remain 
exposed to the sun in tropical or sunny climates. When 








placed in moulds external heating is applied, and after 





are on record. The temperature at which the process 1s 
worked is from 100 deg. to 120 deg. Apart from the 


| claim that the process enables present waste products to 
| be usefully employed, it is urged that it does not require 


special apparatus or skilled labour, and, furthermore, 
can be carried out on the site where the waste product is 
to be found. 








THE MOTOR SHIP SEBASTIAN. 


Tue recent burning of the British oil-carrying tank 
motor ship Sebastian off the Nantucket Shoals, may 
cause, says Mr. T. Orchard Lisle, United States represen- 
tative of the Netherlands Engineering Company, some 
persons to condemn the Diesel principle, particularly 





|if it is not known that an internal combustion engine, 


particularly one using residual oil-fuel, is manifestly 
safer against fire than any other power plant. Therefore 
it only is fair to place on record the following report 
of this vessel’s operation. 

The Diesel-driven motor ship Sebastian (7200 tons 
displacement), after conversion to her present engines, 
was placed in service at the end of last June, since when 
she has covered approximately 40,000 nautical miles 
at an average speed of almost 9 knots, without a single 
breakdown, cylinder crack, or piston crack, cylinder-head 
crack, crank shaft fracture, &c., although she has been 
worked harder than a steamer in the heaviest of Atlantic 
weathers. 

The total number of engine stops at sea (accessory 
adjustments only) in nearly ten months amount to four 
hours with one engine, and five hours with the other engine ; 
also six hours with one engine when salt water got in the 
lubricating oil and had to be cleaned out. The mileage 
covered would have been about 3000 miles greater had 
she not be held up in England for fifteen days having 
certain alterations to her deck structure previous to her 
last outward voyage. 

Fuel consumption of the two main engines together 
has averaged under six tons (42 barrels) for twenty-four 
hours, with the engines averaging a fraction under 1000 
indicated horse-power each at 115 revolutions per minute. 
This figures out at 0.27 lb. per indicated horse-power hour, 
or just over .4 of a pound per shaft horse-power. In 
her hold she carries 4100 tons of cargo. 

On this last voyage to an American port both her 
Diesel engines ran for sixteen days and nights without 
a single stop, voluntarily or otherwise, averaging 8.8 knots 
in most heavy seas and adverse winds. On this voyage 
three of her engineers were entirely inexperienced with 
oil engines. 

In nearly ten months the main bearings have worn 
down 1/128th part of an inch. The crank-pin bearings, 
although opened out for examination at regular periods, 
have only been readjusted once in ten months, the wear 
showing .2 mm. The crosshead bearings have been 
readjusted to .3 mm. in the same period. Compressor 
piston rings are the same which came out with the ship, 
and show hardly any wear at all. A few of the main 
piston rings have been renewed, but this has been mostly 
due to breaking them when springing them off the pistons 
for cleaning purposes. The cooling pump valves are as 


good as the day they were put in, some ten months ago. 

Furthermore, the Diesel engines, which were built by 
Werkspoor, of Amsterdam, were not run or tested in the 
shops. They were built, sent to England in packing 
cases, and installed in the Sebastian, which was given 
a few hours’ sea trial, and sent on her maiden voyage, 
arriving in New York in sixteen days. 
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ELECTROLYSER FOR SHIPS. 





For sterilising and laundry purposes on shipboard 
an improved form of electrolyser is being placed on the 
market by the firm of Vincent Roberts and Co., Leeds. 
It is intended for the production of hypochlorite from sea 
water by. electrolysis. As most of our readers are aware, 
sea water contains some 3 per cent. of salt in solution, 
and, when it is submitted to the action of electrolysis, 
hypochlorite containing about 2 grammes of chlorine 
per litre (0.02 per cent.) is available, so that a sufficiently 
powerful solution for hygienic sterilising or laundry 
work is obtained. As ships are usually in a state of 
movement, apparatus of this kind has to be designed 
to adapt itself to the conditions met with. Electrolysers 
should have a constant flow of brine, and should be so 
constructed as to avoid the liquor being splashed about. 

The apparatus, of which we give an illustration, has 
been designed to meet these conditions, all the com- 
ponent parts being suspended to compensate for the 
movements of the vessel. The electrolyser or porcelain 
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dish is slung from a beam pivoted on a hook so constructed 
that the latter may be moved towards either end to give 
the requisite dip to secure the desired speed of flow, while 
the porcelain spouts at each end serve both as trunnions 
and means of inlet and egress of the liquor which is sup- 
plied by gravity from the automatic brine feed tank above. 
This vessel contains a float which controls the feed. 
The electrolyser is a rectangular porcelain dish divided 
by the electrodes info a series of compartments, so arranged 
that the brine entering at the higher point at one end 
flows by gravity under and over the electrodes until it 
passes out at the lower end changed into hypochlorite, run- 
ning finally through a flexible tube into a carboy below, 
in which it is stored. The use of a carboy prevents the 
electrolyte from being decomposed by the action of the 
atmosphere, and being suspended the liquid is prevented 
from the churning action which would otherwise take place. 
Continuous current from any convenient source at 110 volts 
is used for the electrolytic process. The electrolyser is 
easily cleaned and flushed out to remove the deposits of 
magnesium and calcium sulphates and carbonates which 
form scale on the electrodes—after reversing the flow of 
the electric current—by turning the tank over on its 
trunnions. 








NEW INDUSTRIES IN SOUTH WALES. 


Coat and shipping circles in South Wales have recently 
been much interested in the report that a genuine effort 
is under consideration for the resuscitation of shipbuilding 
at Cardiff. For several years past the Cardiff Corporation 
Development Committee has done its best to encourage 
new industries in its district, but so far with very little suc- 
cess. The main difficulty has been connected with labour 
and housing, while it has not been at all an easy matter 
to secure sites for works on terms that encourage enterprise. 
The position as regards the latter phase of the question 
is now understood to be improved, but there is a great 
divergence of opinion regarding the probabilities of 
labour difficulties being surmounted. 

So far no very definite details concerning the new scheme 
for the revival of shipbuilding have been divulged, except 
that the proposal is,to,construct several slips and all the 
necessary workshops. for completing ten steel steamers 
up to 8000 tons deadweight per annum, and that the 





organisers have been guaranteed enough orders to ensure 
that the yard will be fully engaged for at least three years. 

It is expected that a definite decision on the question 
whether the scheme is to be gone on with or not will 
be made known in about a week’s time. One or two 
Cardiff shipowners are interested in the project, but the 
chief backing for the movement comes, we understand, 
from a firm of shipbuilders on the North-East Coast. 
The Cardiff City Council on Tuesday gave the scheme 
its blessing, and it was stated at the meeting that the 
company concerned in the new development would employ 
about 1000 men, and that there was very little likelihood 
of any difficulty so far as labour was concerned being 
experienced. The suggestion was put forward that the 
Corporation’s sympathetic attitude towards the proposal 
should be practical, and that the undertaking should 
be exempt from rates for the first twelve months. 

There are two sites for such works as are contemplated 
very close to the Dowlais works, where ship plates are 
made, and the one most favoured is that to the west of 
the Bute Docks in the Grangetown district. 

_The majority of shipowners and ship repairers in this 
district do not conceal their doubts as to the success of 
the venture. Certainly, past experience of shipbuilding 
in the district has not been favourable, and the builders 
lost money on practically every vessel turned out. The 
labour conditions at that time—twenty-five to thirty 
years ago—were opposed to successful working, and the 
view is entertained by many that the conditions in this 
respect are now not only not better, but rather the reverse, 
and that it will be extremely difficult to construct vessels 
on terms that will enable a company to compete with 
builders in other parts of the country. Considerably 
higher wages are paid in the ship-repairing yards than in 
shipbuilding centres pure and simple, owing to the 
irregularity of employment in the former. With work 
so brisk in the ship-repairing yards, and likely to be for 
some years, big money is being earned, and for that 
reason doubts are held whether labour will be favourable 
for a shipbuilding yard where lower wages are paid. 

Developments are also imminent in the Swansea area, 
it being announced this week at a meeting of the Swansea 
Harbour Trust that the negotiations with the Anglo- 
Persian Oil Company, which had been proceeding for a 
very long time, had now almost come to fructification. 
Sir Griffith Thomas stated that when this company’s 
works were erected in the neighbourhood it was anticipated 
by the company that there would be produced an income 
to the Swansea Harbour Trust amounting to anything 
between £30,000 and £50,000 a year. He hoped, therefore, 
that the port during the next year would be in receipt 
of a very considerable income from that source, and once 
the works were in operation, he had no doubt that the 
undertaking would lead to many other works being 
established. 








THE INQUIRY INTO LABOUR UNREST. 


THE names of the Commissioners who are to investigate 
the causes of industrial unrest were given in the House of 
Commons on Monday last. They are as follows :— 
(1) North-East Coast: Sir Thomas Munro (chairman), 
Mr. P. Bright (employers’ representative), and Mr. H. 
Davies (employees’ representative). (2) North-West Coast : 
His Honour Judge Parry, Mr. John Smethurst, and 
Mr. J. N. Clynes, M.P. (3) Yorks and East Midlands : 
Sir George Croydon Marks, M.P., Sir Maurice Levy, M.P., 
and Mr. J. J. Mallon. (4) West Midlands: Major J. W. 
Hills, M.P., Mr. J. W. White, and Mr. A. G. Cameron. 
(5) London and South-East : His Honour Judge O’Connor, 
Mr. Allan M. Smith, and Mr. J. Voce. (6) South-West : 
Mr. W. W. Mackenzie, K.C., Sir Alfred Booth, and Mr. 
G. Chambers. (7) Wales, including Monmouthshire : 
Mr. Lleufer Thomas, Mr. Thomas Evans, and Mr. Vernon 
Hartshorn. (8) Scotland: Sheriff T. A. Fyfe, Mr. Noel E. 
Peck, and Mr. J. W. Ogden, J.P. It is proposed that 
the Commission shall begin work immediately. 











AMERICAN LOCOMOTIVES FOR SPAIN. 


FouR-CYLINDER balanced compound passenger loco- 
tives for the Madrid, Saragoza and Alicante Railway have 
been built by the American Locomotive Company. 
There were twenty-five of these engines, of the 4-8-0 type, 
built to the railway company’s detailed plans and specifica- 
tions and to metric dimensions. They are designed to 
haul trains of 280 tons—exclusive of engine and tender— 
at 30 miles per hour on a line having easy gradients and 
curves of 1312ft. radius, or 340 tons at 62 miles per hour 
on level lines with 2300ft. curves. The outside high- 
pressure cylinders are at the smoke-box and take on the 
second pair of drivers, while the inside low-pressure 
cylinders are under the smoke-box and drive the cranked 
axle of the first pair of drivers. The steam distribution 
on each side is controlled by a single piston valve operated 
from the Walschaerts valve motion, which is handled by 
a screw reversing gear. Plate frames are used, with 
underhung semi-elliptic springs for the driving boxes. 
The bogie has a spherical centre-pin bearing. The inside 
fire-box is of copper, with copper and manganese bronze 
staybolts and longitudinal crown bars. A double bogie 
tender is used, having 384in. wheels. The main dimensions 
are as follows :-— 


Cylinders 16.54 X 25.59in. and 
25.2 x 25.59in. 

Driving wheels .. .. .. .. ... .. 5Sft. Sin. 

Wheel-base, driving... .. .. .. .. 18ft. 9in. 

Wheel-base, total engine . . evans 

Bogie whee as ee we a he CORRE 

WRG, mick) se ae ie ee oe oe RO x 2. 

Boiler diameter Sao es 

Boiler pressure .. .. .. .. .. .. 214Ib. 

OO AEE a le 

Superheater tubes... 24 (5}in. diameter). 

Length of alitubes .. 17ft. 5in. 


2234 square feet. 
2395 square feet. 
500 square feet. 
43 square feet. 


Heating surface—tubes .. 
Heating surface—total 
Superheating surface 
Grate surface .. .. 
Tractive effort :— 


Simple 35,500 Ib. 

Compound a> iedscete. | Daeey: aca a 
Weight on drivers .. .. .. .. .. 68 tons. 
Weight ofengine .. .. .. .. .. 96 tons. 
Weight of engine and tender... .. .. 152 tons. 
ee eee are et 


Water in tender oi 6600 gallons. 





LETTERS TO THE EDITOR. 


(We do not hold lves responsible for the opinions of our 
correspondents. ) _ 








OLD BOOKS. 


Sir,—I was delighted to see in ‘“‘ Random Reflections ”’ for 
June Ist, a few titles of the older engineering books that figure 
on your bookshelf. Personally, I have a warm side to all old 
books, but particularly those pertaining to the engineering trade, 
as they form a relaxation for the mind, and gneve endless hours 
of interesting reading. ‘The numbers which I possess are few, as 
you will see ten the list I give you later, but if any of these are 
strangers to your shelf, and you would care to have the loan of 
them, I would be most happy to send them forward. 

My oldest possession is a full calf bound book entitled 
“* Goedesia, or the Art of Surveying,” by John Love. This copy 
is the eighth edition, corrected and improved by Samuel Clark, 
and was printed in 1768. 

This followed by a copy of Morison’s edition of the ‘‘ Scottish 
Poets,” containing the Works of James Ist, King of Scotland, 
into which is bound the works of the Bishop of Dunkeld, dated 
1786 and 1787. 

The second edition of Moore’s “‘ Navigation,’”’ by Thomas 
Kerigan, dated 1835, contains an interesting description of 
Nautical Astronomy, together with a full series of worked pro- 
blems in navigation. 

This —_ me to purer engineering works in ‘‘ The Theory of 
the Steam Engine,’ by Comte de Pambour, 1839 ; also a copy of 
Lardner’s similar to your own, excepting that it is of the seventh 
edition, dated 1840; most of the engravings in this being by 
Jackson. 

John Weales two volumes on “ Bridges,’”’ dated 1839, contain 
some very interesting papers and plates of bridges, most of which 
are now superseded by modern structures. 

The fourth edition of Tredgold’s “‘ Strength of Cast Iron,” in 
two volumes, the latter being the results of Eaton Hodgkinson’s 
experimental research on the same subject, dated 1840 and 1842, 
form an attraction for anyone who is at all interested in the early 
days of the trade. 

The ‘‘ Mechanical Principles of Engineering and Architecture,” 
by Henry Moseley, of King’s College, London, published by 
Longman, Brown, Green and Longman, in 1843, is an exceed- 
ingly full study of the principles of mechanics, but requires a 
very advanced mathematical knowledge for full understanding. 

The last, but by no means least, in my collection is the second 
edition of ‘‘ The Life and Times of Samuel Crompton,” by 
Gilbert French, published by Simpkin, Marshall and Co., in 1860. 
This interesting little book is bound in half calf, and is exquisitely 
tooled in gold, and has its fly-leaf embossed E. P. B., Manor 
House, Market Lavington. 

I trust that I have not bored you with my list, but as I always 
like to read of the possessions of others in this direction, I am 
writing with the thought at the back of my mind that these 
others will come forward with a few notes on their treasures. 

H. A. Bennie Gray. 

Huddersfield, June 11th. 


[We have asked Mr. Bennie Gray to be kind enough to lend us 
one or two of the books mentioned, so that we may say a few 
words about them in our “ Random Reflections.” May we 
express a hope that other engineers who have interesting old 
volumes will adopt Mr. Gray’s 5 hae and tell our readers 
something about them.—Eb. THE E.] 





NOISE IN REINFORCED CONCRETE BUILDINGS. 


Srr,—We are troubled with noise in one of our reinforced 
concrete buildings, and hope that some of your readers may 
be willing to make observations from their experience which 
will assist us in overcoming this difficulty. The internal dimen- 
sions of the building in question are as follows :—Length, 
175ft.; width, 60ft.; three bays in width; 10 bays in length ; 
the building is six storeys high. 

Owing to the exigencies of the present times, we have had to 
place some slow-running machinery on the top floor, driven by 
bevel gearing. The room below is occupied by a number of 
women on clerical work. In spite of all we have done in the 
way of reducing the mechanical vibrations—c.f., padding 
under the machines, &c.—there is still a considerable rumble, 
which causes inconvenience to those below. The sound is 
conducted to the lower fioors of the building through the columns 
and walls, upon which the sound vibrations can be very dis- 
tinctly heard and felt. 

We have many large reinforced concrete buildings, but have 
never been troubled with noise so acutely as in this instance. 
We are anxious to find means for further deadening the sound, 
and shall value any suggestions which may reach us through 
the medium of your journal. 

ROWNTREE AND Co., LimiTED 


York, June 9th. (F. G. Fryer, Engineer). 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tae InstrruTion oF Mryine EnGINEERS.—Rooms of the 
Geological Society, Burlington House, Piccadilly, W. 1. Annual 
general meeting. 11 a.m. 


WEDNESDAY, JUNE 20rn. 


Roya MereorooaicaL Society.—70, Victoria-street, West- 
minster. Papers: ‘‘ The Reduction of Temperature Observa- 
tions to Mean of Twenty-four Hours, and the Elucidation of 
the Diurnal Variation, in the Continent of Africa,” by Mr. C. E. 
P. Brooks ; (2) ‘‘ Autographic Records of the Air-wave from 
the East London Explosion, January 19th, 1917,” by Mr. F. 
J..W. Whipple ; (3) ‘* Some Aspects of the Cold Period, Decem- 
ber, 1916, to April, 1917,” by Mr. R.C. Mossman. 5 p.m. 


THURSDAY, JUNE 2st. 


Tue Lonpon Soctety.—Hall of the Royal Society of Arts, 
18, John-street, Adelphi, W.C. Lecture (in French), “‘ Impres- 
sions of London,” by Monsieur Paul Lambotte. 5 p.m. 

THe ArRonavticaL Society or Great Brirain.—Central 
Hall, Westminster, S.W. 1. Lecture, ‘‘ The World’s Air Routes 
and their Regulation,” by Col. Lord Montague of Beaulieu. 
8 p.m. 

FRIDAY, JUNE 22np. 

Tue InstiITUTION oF WarTEeR ENGINEERS.—Apartmenis of 
the Geological Society of London, Burlington House, W 
Twenty-second summer general meeting. Paper to be read 
and discussed, ‘‘ Colour Records Applied to Potable Waters,” 
by J. 8. Pickering. A discussion on ‘‘ Water Supplies as Sources 
of Power,” by Cecil H. Roberts. 2.15 p.m. 


SATURDAY, JUNE 30rtu. 


Tue Royat Sanrrary InstiruTe.—The Town Hall, Weston- 
super-Mare. Discussion on ‘‘ Meat Inspection Problems.” to 
be opened with short papers on ‘‘ Meat Inspection in Rural 
Districts,” by Mr. W. G. Savage. and ‘‘ Cold Storage and Meat 
Inspection,” by Mr. G. M. McGregor. 11.30 a.m, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Advance in Pig Iron Control Maxima. 


THE Ministry of Munitions has now raised the 
maxima for South Staffordshire part-mine and common 
pig irons by 5s. per ton. After being anticipated for 
two months this announcement has created much satis- 
faction. Smelters have promptly quoted up to the full 
new limits, viz., 95s. for common, 100s. for part-mine 
forge, and 102s. 6d. for foundry. The strength of the 
market enables them to get the advance without difficulty, 
the engagements which finished iron makers have on hand 
compelling them to arrange for supplies without delay. 
Moreover, the new full advance becomes applicable 
to a large proportion of the business in these classes of 
iron negotiated during the past two months. The order 
of the Ministry is retrospective to April 2nd. Most 
of the contracts made since that time have contained the 
clause often referred to by me in this letter, reserving 
to the seller the right to put on any addition authorised, 
and latterly it has not been possible to buy without this 
condition, though consumers strongly objected to it. 
The Ministry has not signified its intention with regard to 
North Staffordshire, Derbyshire, and Northamptonshire 
irons. It is consequently open to the market to draw 
either of two inferences from the development. 


New Raw Iron Control Prices. 


It is important to notice that the new maximum 
prices in South Staffordshire now become as follows :— 
Common forge iron, 95s.; part-mine forge, 100s.; foundry, 
102s. 6d.; all-mine forge, 115s.; foundry, 120s.; warm-air 
forge, 145s.; foundry, 155s.; special quality (Lord Dudley’s 
cylinder), 167s. 6d.; cold blast, 182s. 6d. Midland prices 
which have not participated in the Government advance 
of 5s. per ton remain as before at: Northamptonshire— 
No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 
90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; basic, 
97s. 6d.; and Derbyshire—No. 4 forge, 90s.; No. 3 foundry, 
92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 foundry, 96s. 6d.; 
basic, 97s. 6d. 


Will Manufactured Iron Prices Advance ? 


Though the Whitsuntide holidays did not last 
long they involved a disproportionate reduction of pro- 
duction of material in relation to the consumption at the 
rolled ironworks so far as some branches were concerned. 
Smelters are handicapped by the imadequacy of the 
distributive services. Output was seriously retarded too 
in some of the finished branches for lack of raw material 
required for some of the Northern districts. The main 
question which is being debated this week in finished 
iron circles is, will there be a formal advance in prices 
in this department by consent of the Ministry of Munitions 
as the result of the advance in Staffordshire pig iron ? 
To this question no definite reply is yet possible. The 
advance in pig iron following the further advance in 
ironworkers’ wages naturally gives extreme and additional 
firmness to the finished branches this week. Much 
stringency is the prevailing characteristic. Leaders of the 
trade will not, however, express an opinion as to the 
probable action of the bar makers and others. No 
representations have yet been made to the Ministry by 
the marked bar makers, but one is expected, and it 
seems altogether likely that 10s. per ton advance will 
occur. Nearly a twelvemonth has now elapsed since 
marked bars were fixed at their present figure of £15 10s. 
basis less 24 per cent. control price. It would arouse 
no surprise on the part of anyone to see this figure very 
soon increased to £16 basis, with £16 12s. 6d. as Lord 
Ward’s quotation, and £17 as that of Messrs. Jno. Bradley 
and Co. 


Finished Iron Prices. 


Marked bar makers are still restricted to £15 10s. 
less 24 per cent. at their own works. This applies to all 
controlled work. But where special supplies are needed 
the prices are substantially above the official maximum. 
Unmarked bars of merchant qualities are limited to 
£13 15s. net. Nut and bolt bars command from £14 ds. 
to £14 10s. net, delivered in the Black Country. Lancashire 
ironmakers, whose bars are specially in request, quote 
rather higher terms to cover extra railway charges. 
It will be seen that price control is only partial in its 
operation. Gas strip is in very active demand at £15 
to £15 10s. The sheet trade has no chance of recovery 
in prevailing conditions. Values are unaltered 


Co-operation in the Brass Trade. 


An evolution is in process in some of the Birming- 
ham brass foundries. It points to brass no longer forming 
an essential of certain important categories of munitions. 
This may explain the somewhat greater freedom with 
which metal is being released for work which does not 
come within the primary classification. From all over 
the country come demands for engine fittings of one 
kind and another, and although these things do not carry 
the A certificate they are essential for maintaining our 
industrial equipment in full efficiency. Brass founders 
are fully cecupied up to the limit of their man power, 
as apart from the release of high quality metal there is 
plenty of scrap available of the descriptions which the 
civil trade largely depends upon. An experiment which 
appears to promise a notable change in the economy 
of the brassfounders is being made in some of the factories. 
Hitherto the practice has widely prevailed among manu- 
facturers of distributing work at contract prices among 
charge hands, as they are called, leaving these men to 
find the necessary labour, and to make their own terms 
with the under-hands they employ. A new experiment 
now being entered upon, however, is in the direction 
of co-operative contracting, so that all the workpeople 
employed on a job shall have a share of the profit realised. 
This, it is thought, should allay incipient discontent, 


Metal Rolling Mills Occupation. 


The Birmingham brass and copper metal rolling 
mills are now working under less pressure than for some 
time past. Government requirements are on a reduced 
scale, but this is probably only a passing fluctuation. 
Metal rolling for civil trade is of course forbidden. 
Operations are restricted to work which carries the A 
Certificate, or something approximating to it. Govern- 
ment contractors who use rolled metal find no difficulty 
in getting prompt deliveries against new orders, and 
this particularly applies to the lower grades of material. 
Productive capacity has been greatly increased since the 
war began, and it will be possible materially to enlarge 
output as soon as fresh requirements develop. It does 
not appear that any mills are idle or that there has been 
any material reduction in the number of workpeople. 


Electric Power and Tramway Progress. 


The Wolverhampton Corporation has this week 
determined upon an extension of its electric power plant 
at a cost of £67,100. Included in the scheme is the 
supply by the Sterling Boiler Company of new boiler 
plant to cost £24,687. The municipal tramway service 
at Walsall is proving such a success that last year there 
was a net profit of £11,170. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets for iron and steel are very quiet, and 
but little movement appears on the surface of things ; 
while an immense manufacturing movement is going on 
underneath. As for the American prices, there is no sign 
that they are to be put down, and if they were it is now 
doubtful whether any private consumer here would 
benefit. The position of hematite and basic iron is no 
better than it was, so far as the private buyer is concerned ; 
but there seems to be increasing ease in the Cleveland iron 
position, and this applies both to foundry and forge iron. 
It is, however, noticeable that Cleveland forge and foundry 
irons are practically on a level as regards price, whereas 
there is a difference of 2s. 6d. per ton between the two 
qualities of the Midland irons. The difference in ordinary 
times was, as a rule, ls. per ton ; but for some period before 
the war this difference in Lancashire had risen to 5s. per ton. 
The point of interest to Lancashire is, of course, whether 
the greater plenty of Cleveland iron—forge or foundry 
quality—will allow of any business being done here, and the 
hindrance to this would come from the tendency to ship 
abroad in order to benefit by the higher f.o.b. prices. Pro- 
bably, however, the forge quality will be too dear to be 
brought into the Lancashire iron manufacturing district. 


Foundry Iron. 


The rise in the price of South Staffordshire 
common iron to 102s. 6d. on trucks, without any corres- 
ponding rise in the other Midland, irons, is rather puzzling. 
Of course, the greater part of the South Staffordshire make 
of pig iron is of the lighter quality, and the advance does 
not affect the market very greatly ; but it would be difficult 
to establish the justice of a difference of 10s. per ton 
between South Staffordshire common iron and Derbyshire 
No. 3. It is too early to judge what will be the effect 
should the authorities persist in their refusal to grant a rise 
of 5s. to the other Midland iron makers ; but one would 
think that more Derbyshire pig would find its way into 
Staffordshire. The makers in the latter county claim that 
the costs of working are much higher than in Derbyshire 
or any of the other Midland iron-making centres, and there 
is probably some truth in this contention ; but the former 
preference of 5s. per ton should have beenenough. Derby- 
shire iron is offered here at the old prices of 98s. 8d. deli- 
vered for No. 3, and 102s. 8d. for No. 1, and North Stafford- 
shire at 102s. 6d.; and there is plenty of demand for both 
irons. More activity in foundry work seems to be taking 
place in the Lancashire district, and it is quite conceivable 
that the supply of foundry iron now suitable for delivery 
here may prove insufficient. It is no doubt in view of this 
contingency that sellers are so reserved, for there is no 
probability of the supply being increased while so many 
furnaces have been taken out of the foundry iron trade. 
There is now not much doubt that, in the event of the 
maxima being raised 5s., the open market would come up 
to the higher figure. Se otch foundry iron is quiet, with 
only small transactions at the regulation prices, say, 
126s. 6d. delivered for the lower group of brands, and 128s. 

for the higher group, plus 1} per cent. when the business is 
done by a merchant. 


Steel. 


There are no offers of billets blooms. 
American wire rods are quoted at £30 c.i.f. Liverpool. 


or 


Scrap. 


The feeling in the market for scrap is very firm 
all round. Wrought scrap is not being offered to any extent, 
and dealers have their hands full in searching for enough to 
fulfil their old contracts, and will not enter upon new 
business until they see a clearer prospect. It is possible 
that if the authorities persist in their refusal to allow 
buyers to pay more than the present limits for wrought 
scrap eventually the trade will settle down and be resumed 
again ; but meanwhile a great deal of inconvenience and 
loss is being caused by the fact that the limit is much too 
low. It is pointed out that when the steel limit was made 
it was fixed at only a shilling or two below the level reached 
in the open market, but wrought scrap was put down by 
25s. and 30s. per ton. Dealers are not offering steel scrap 
very freely, and still hope that some modification will be 
permitted in the price. They are themselves collecting 
at prices within 1s. of the limit, and it is certain that this 
work cannot be profitable in the event of the price remain- 
ing where it is. Some business has been reported at 105s., 
plus 2} per cent., on trucks in Lancashire, but not much ; 





Foundry scrap is very much firmer, and buyers are more 
plentiful, which suggests again that foundry business is 
better than it was. The price, being free from limits, tends 
to rise; but, at any rate, consumers can get the material they 
want, which is far from being the case in the other sections 


of the trade. For the best quality of textile machinery 
scrap dealers now ask 115s. per ton delivered ; for good 
broken machinery scrap 110s., and for ordinary cast scrap 
105s. It is noticeable that the last price is well above the 
price of common foundry pig iron. 


Metals. 


There is no change in copper. Strong sheets 
£165 per ton. Tin is steadier than it was, and perhaps the 
relapse has spent its force for the present. English tin 
was quoted here at £246 10s. per ton. Old gun-metal is 
in good demand at £127 10s. to £130 per ton. 


Barrow-in-Furness, Thursday. 
Hematites. 


The demand for hematite pig iron continues to be 
very full. On local account alone a big tonnage of iron is 
required all the time, and from the Barrow works, where 
there are six furnaces in blast, practically the whole of the 
output goes to the steel converters close by. The same is 
the case at Workington. The output from the other 
works is used up quite as quickly, and, indeed, much more 
iron could easily be disposed of, but it is not yet possible to 
increase the number of furnaces in blast. Prices are 
steady at the maximum rates of 127s. 6d. per ton for mixed 
numbers of Bessemer iron, and special brands are at 140s. 
per ton both f.o.t. There has been nothing done in warrant 
iron for a long time, and the old quotation of 115s. per 
ton net cash still holds good. 


Iron Ore. 


The demand for iron ore is very heavy, and smelters 
are pressing for bigger deliveries, not only to maintain their 
present rate of output but with a view to improving it. 
Developments are taking place in Cumberland, where the 
Barrow Steel Company, the Millom and Askam Iron Com- 
pany, and the North Lonsdale Iron and Steel Company 
have jointly acquired the Ullcoats mining property. This 
adjoins the Ullbank mining property of the Millom and 
Askam Company. 


Steel. 


There is plenty of activity in the steel trade, but 
there is nothing new to note. From both the Barrow and 
the Workington plants good steady outputs are being 
maintained, and at the same time extensions and improve- 
ments are in hand. The demand for billets is brisk, and 
the price is £12 per ton. Other steel prices run, heavy 
rails, £10 17s. 6d. to £11 10s.; light rails, £14 to £14 10s.; 
heavy tram rails, £14; ship plates, £11 10s., and boiler 
plates, £12 10s. per ton. 


Fuel. 


The demand for coal is brisk, with good steam 
sorts at 25s. to 27s. 6d. per ton, and house coal is in quieter 
demand at 27s. 6d. to 37s. 6d. per ton delivered. The 
demand for coke is heavy, and East Coast qualities are at 
33s. to 35s. 6d. per ton, with Lancashire cokes at 31s. per 
ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


Business in the Cleveland pig iron trade 
this week has been on a very limited scale. Under exist- 
ing conditions there is no inducement for consumers to 
make forward contracts, and for the most part they are 
content to cover their needs from month to month under 
the periodic allocations issued by the Control Committee. 
For the current month contracts have already been com- 
pleted, and thus, until the issue of the July allocations, the 
market is relatively idle, the only new business being in 
respect of a few belated allocations. In former months a 
scarcity of iron has rendered these latter somewhat difficult 
to cover, but there is now no lack of foundry iron, and 
there are no complaints of shortage of supplies. Indeed, 
the demand on home account is scarcely so strong, the 
pressure of work at some of the foundries not directly 
engaged on Government contracts being somewhat relaxed. 
Forge iron is pretty plentiful, the irregular working of 
some of the furnaces resulting in the output of rather an 
excessive proportion of the lower qualities. Consequently 
makers’ stocks of forge iron are rather heavy, and it is said 
that they should be prepared to shade prices to dispose of 
this surplus. It would, of course, be readily snapped up 
by neutrals, particularly the Scandinavian countries, were 
licences available, but the export of iron to any countries 
other than the Allies is officially banned, and consequently 
a profitable market for our surplus iron is closed to makers 
and merchants. The export of iron to France and Italy 
is entirely dominated by the tonnage situation, but fair 
quantities are being got away. Prices generally are 
unchanged for home consumption, No. 3 Cleveland, No. 4 
foundry, and No. 4 forge being 92s. 6d., with a premium 
of 4s. for No. 1, whilst the export quotations are :—No. 1, 
107s. 6d.; No. 3, 102s. 6d.; No. 4 foundry, 101s. 6d.; and 
No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


The pressure for delivery of hematite continues 
very great ; in fact, makers are having to face a much 
fuller demand than they are able to meet with the amount 
of iron they are producing. They are overwhelmed with 
orders, and do not care to increase their commitments 
further when there are evidences that before long there 
will be an increase in the official maximum. So far as the 
export trade is concerned, business is still very limited in 
consequence of the small quantities available for abroad 
and the continued marked disinclination of sellers to book 
foreign orders on the terms obtainable, which, they con- 








and also put a check upon slacking. 


and the demand is clearly in excess of the supply. 


tend, are much below what the situation justifies. Under 
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official supervision all home requirements are being satis- 
factorily dealt with. For home consumption mixed 
numbers of hematite are unaltered at 122s. 6d., while the 
prices of 137s. 6d. to France, and 142s. 6d. to Italy are 
purely nominal. 


Iron-making Materials. 


Foreign ore supplies are coming to hand much 
better, and the local ironmasters are also finding their 
requirements for fuel adequately met, although the sup- 
plies of coke are no more than will meet the demand. 
Good medium furnace qualities still cemmand 30s. 6d. per 
ton delivered at the works. 


Manufactured Iron and Steel. 


There is no real change to report this week in 
connection with affairs in the steel-making trade, every 
establishment doing Government work being constantly 
employed on an output which seems to become more 
phenomenal as the days go on. The bar mills and plate 
mills are alike running at full pressure, and of this output 
nothing is available for export, the home market still 
having a superior claim on every ton of steel produced, the 
only exception to this being some small shipments to 
France and Italy. Steel of every description, finished 
and semi-finished, is in abnormal demand. Business in 
the manufactured iron trade remains at the high level 
which has characterised it for some considerable time 
now, and although the recent restrictions on its export 
have resulted in larger supplies being placed on the home 
markets, even this goes no great length, as the entire 
output is very speedily absorbed, the demands for both 
the iron and steel products being exceptionally heavy. 
Orders for any material other than that required for 
purposes of the war cannot be contemplated by makers, as 
at the moment the general difficulty seems to be their 
inability to deliver within scheduled time the supplies 
required either directly or indirectly by the Government. 
The principal quotations for home trading are as follows :— 
Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d. The following 
are nominal quotations for export :—Common iron bars, 
£15; best bars, £15 5s.; double best bars, £15 12s. 6d.; 
treble best bars, £16; packing iron, £11; packing iron, 
tapered, £11 15s. to £12 15s.; iron ship angles, £15; iron 
ship rivets, £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
stee] bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
jin. and upwards, £13 10s.; 5/,,in., £13 15s.; jin., £14; 
5/,,in., £16; tin., £18 ; steel boiler plates, 20s. on the fore- 
going prices ; steel joists, £11 2s. 6d.; steel sheets, singles, 
£20 ; steel sheets, doubles, £22; steel hoops, £17; heavy 
sections of steel rails, £12—all less 2} per cent., except ship 
plates, angles and joists, packing iron and iron bars. 


The Coal Trade. 


The position in the coal trade this week has been 
very dull. Though prices do not reveal much change on 
the week, buyers with a boat in hand and licence can force 
discounts. Best Northumberland steams are fairly steady 
at about 30s. for Davisons, Cowper and Bothals, 29s. for 
Bentinck, and 28s. 6d. to 30s. for the various classes of 
Tyne primes. Secondary classes of best steams are easier, 
with Bebside at about 21s., and Hastings and Hartley’s at 
from 22s. 6d. to 24s; Smal] steams are weak and in more 
than ample supply. The stocks in the Northumberland 
area are heavy. The prices range from 17s. 6d. to 19s. 6d. 
for bests, and about 15s. 6d. to 16s. 6d. for secondary sorts. 
Unscreened steams for bunkers are slow at about 17s. to 
18s. The Durham market is weaker throughout, the only 
steady features being best steams and best gas. Other 
classes are squeezable. Best steams are at about 28s. to 
29s. Best gas is quoted at from 24s. to 25s., but seconds 
are easy at from 16s. 6d. to 18s. Coking fuels are in poor 
demand for export, and range from 17s. to 18s. 6d. for the 
usual classes. Bunkers are weaker at about 16s. to 16s. 3d. 
for ordinaries, 16s. 6d. to 17s. for ordinary bests, 17s. 6d. 
to 18s. for bests, and 20s. nominally for specials. The 
coke market is firm for spot, but uncertain for forward 
transactions. Official market quotations are as follows :— 
Best Blyth steams, 30s.; second Blyths, 21s. to 24s.; best 
smalls, 17s. 6d. to 19s. 6d.; Tyne prime steams, 28s. 6d. to 
30s.; Tyne prime seconds, 20s. to 24s.; unscreened bunkers, 
17s. to 18s.; households for home market, 21s.; for export, 
30s. nominal. Durhams: Steam, locomotive, 28s. to 29s.; 
best gas, 24s. to 25s.; second gas, 16s. 6d. to 18s.; special 
Wear gas, 26s. to 27s.; smithies, 25s.; ordinary bunkers, 
16s. to 16s. 3d.; ordinary bests, 16s. 6d. to 17s.; bests, 
17s. 6d. to 18s.; specials, 20s.; coking, unscreened, 17s.; 
coking, smalls, 16s. to 17s.; best beehive foundry coke, 
42s. 6d.; patent oven, 38s. to 41s.; gashouse, 30s. to 31s. 6d., 
and blast-furnace, 28s, at ovens, fixed price. 


Output of Ironstone. 


The Cleveland mine owners and the representa” 
tives of the miners have spent several hours discussing the 
wages and conditions affecting the present miners, and 
those to be introduced to help the Government in sub- 
stantially increasing the output of ironstone, but no settle- 
ment of the details has been arrived at, and a further 
meeting is to be held towards the close of next week. It is 
understood that the miners’ representatives are pressing 
that those now working in the mines shall be guaranteed 
against any loss of wages by having to work alongside men 
brought. in from other districts who have not practical 
experience of working ironstone, and this is one of the 
points still unsettled. By arrangement with the Ministry 
of Munitions large bodies of Cleveland miners are being 
released from the Army, and it is estimated that about 400 
have already returned. 








SHEFFIELD. 
(From our own Correspondent.) 


Short-distance Traffic. 


Tue difficulties of manufacturers in this district 
are accumulating. It is quite a long time now since the 
railway companies found it necessary, at first, to curtail 





and then to forbid the use of their lines for the movement 
of material and goods from one private siding to another 
in the same area. The change affected large firms with 
two private sidings, or where two private-siding-owning 
firms had a working arrangement and wished to move 
goods from one works to the other. Now the companies 
are not accepting short?distance traffic—I do not know 
the exact limit, but, say, up to about 3s. per ton—and for 
long distances traffic is only being accepted for certain 
routes on definite days. These restrictions do not, of 
course, apply to war material or to perishables. Another 
thing is that traffic must not now be dispatched by a 
circuitous route for the sake of carting and general handling 
economy. Manufacturers have gradually become accus- 
tomed to the method of definite days for certain destina- 
tions, so that the tightening of the screw in that case is 
not quite so keenly felt. There have often been several 
days, sometimes a week, before traffic could be accepted 
for some directions, but the entire stoppage of general 
traffic over short distances is a serious matter for many 
firms. In one sense it will do good, in emphasising the 
necessity for manufacturers to pay greater attention to the 
possibilities of motor haulage. The larger firms, with 
ample facilities to hand, experience little difficulty in using 
the road, and even find that motor haulage is cheaper as 
well as much more expeditious, but where firms have to 
hire motor lorries or send goods by ordinary cartage for 
a score or so of miles, the traffic cost is, at present, easily 
treble that of the railways. In the matter of ordinary 
cartage, too, men and horses are at such a premium that 
it is no small difficulty to obtain their services. Where the 
embargo on the circuitous route applies is in the case of a 
firm having its works or a warehouse in proximity to the 
goods station of a railway company, which, to reach 
Sheffield, say, over its own lines, has to go a good many 
miles round, whereas by carting the goods from the works 
or warehouse to another company’s goods station, perhaps 
half a mile or so away, the traffic could be brought direct 
to Sheffield, saving railway haulage, but costing the firm 
more for carting. Hitherto, the firm, having no higher 
traffic rate to pay for the goods being dispatched by the 
circuitous route, has effected a very considerable saving 
in handling ; now that advantage, like the advantages the 
large Sheffield firms have enjoyed of making full use of 
their sidings, constructed at great cost in most cases, will 
have to be foregone. Carting rates have recently been 
advanced by 25 percent., and now the railway companies 
have increased traffic rates between here and Ireland. 


Advance of Electric Power. 

Electricity in the works is making great strides, 
and the Sheffield Corporation, which runs the electric 
light and power undertaking, is displaying a good deal of 
most commendable enterprise. In the course of pro- 
ceedings before the tribunal here the other day, a vast 
extension of facilities for supplying electric power to the 
Sheffield works in a still greater number of cases was 
foreshadowed. It was mentioned that there is a scheme 
for increasing the city’s plant by as much as 40,000 horse- 
power, and also that a further plan is under consideration. 
There is no doubt at all about it; a great future is opening 
out in the district for driving machinery by electricity, and 
the ever-growing number of electric steel melting furnaces 
will require an enormous amount of current. In most of 
the extensions now completed, or in hand, the newer 
power is adopted, and as steam plants require renewal, 
owners are everywhere deciding in favour of electrification. 
Some people point to the assistance this change will afford 
in the task of solving the problem of black smoke emission 
as being by no means the least of its advantages, and while, 
of course, electric driving does not purge the atmosphere 
from the dense smoke emitted from the low stacks serving 
numerous re-heating furnaces, it is known that there are 
improvements in such furnaces, some of which now 
consume their own smoke. 


The Call for Machinery. 


One of the interesting features to me just now is 
the number of small firms that are establishing themselves. 
Some were only able to keep their heads above water in 
pre-war days, and others were not even in existence then. 
In a typical instance of the latter, two or three skilled 
engineers took a small piece of land—there are still odd 
lots to pick up if they are searched for—enclosed it, ran 
up a “‘ shop,’ bought half a dozen or so second-hand lathes, 
arranged for power, &c., and started operations. These 
men do not take contracts direct from Government 
departments, but act as sub-contractors for the large 
firms on the War-office and Admiralty lists. And very 
useful to such firms they are too. In one particular case 
of which I know, the directors of a Sheffield concern got 
into touch, in the earlier days of the war, with a number of 
small engineering firms all over the country—businesses 
that looked as if they might close any day—and made 
them, for the duration of the war, nothing less than branch 
works of the large firm, which by their means has been 
able successfully to dispose of enormous orders on a 
minimum outlay, the small “ subsidiaries ’’ operating upon 
a commission basis, with very satisfactory results for all 
concerned. Of course, the typical case I gave above is 
rather different from these ‘‘ subsidiaries,” being on a quite 
independent footing; but what strikes me so forcibly is, 
that as the war drags on, so these small firms are developing. 
Their general estimate is to clear off initial outlay within 
three years, so that by the end of the war they will be in 
the position of having well-established themselves, with 
a nice little bit of capital behind them, and all the possi- 
bilities of considerable expansion. What I sometimes 
wonder at is why many of the small cutlery works, from 
which all eligible men are now being withdrawn for 
military service unless they are employed the whole of 
their time upon Government work, do not launch out in 
a similar way. The expenditure of a little money and 
courage would doit. Both would speedily be justified, for 
there is any amount of Government work waiting to be 
taken up, and for that purpose they would be allowed to 
retain really necessary men. In all directions there is a 
call for machinery, the demand for which, to supersede 
hand processes in many industries, notably, in this area, 
those of cutlery, glass, and tool making, will not be satisfied 
for @ very long time, and after the war Sheffield will be 
much more of an engineering centre than could have been 





truly said of it three years ago. There are all kinds of 
interesting inquiries about. Only recently I received one, 
personally, from a firm that wished to know whether a 
certain table-knife grinding machine could be readily 
adapted to grinding edge tools. From some firms these 
machinery inquiries are extremely cautious, as if the 
inquirers were only half convinced that the era of handi- 
craft is approaching its end. There are still firms with 
remarkably cold feet. 


High-speed Steel Transactions. 


The first case of its kind in Sheffield, taken under 
the Munitions of War Act, at the instance of the Direetor 
of Public Prosecutions, was heard at the police court here, 
on Monday, the defendants being George Bennett and Co. 
(Sheffield), Limited, Self Hard Steel“-Works, Cornish-street, 
Sheffield, and William Frederick Heslop, a director of the 
concern, against whom there were sixteen charges. The 
first six were that the company made false representation 
in returns required by the Minister of Munitions, as to the 
nature and amount of work done in the factory, and the 
remainder were that the defendants failed to obey the 
instructions given in a letter dated October 26th last from 
the Minister of Munitions to the company, and made with 
a view to regulating the supply of metals and materials 
required for articles of use in war. It was alleged that in 
the returns made by defendants respecting the quantities 
of high-speed steel actually invoiced out of the works for 
the three months ended November last the total was 
given as 11} tons, whereas it was 18} tons; further, that 
the Minister of Munitions was not satisfied with the conduct 
of the firm, and on October 26th last wrote that the firm 
could not pretend to be ignorant of the instructions given 
it, and that it was obvious it did not intend to 
co-operate with the Ministry, therefore the Minister had 
no alternative but to refuse any further supplies of tungsten, 
and the firm was forbidden to accept any order for high- 
speed steel. In spite of that, however, it was alleged that 
defendants thought they could ignore the instructions of 
the Ministry, and orders were simply taken and entered 
in the defendant’s books, though two of the earlier orders 
were ante-dated, bringing them before the date of pro- 
hibition. On January 4th the firm wrote to the Sheffield 
office regarding a Birmingham order, and next day got a 
reply saying that sanction to proceed with it could not be 
given, adding that the firm was instructed on October 26th 
not to accept any further orders for high-speed steel, and 
that as it had disregarded that order, it would be 
reported to the Director of Materials. In consequence of 
that report the matter was investigated. The case was 
heard at length. The defence contended that the pro- 
secution was misconceived, both in law and in fact, and the 
Ministry of Munitions had no right to ask for the 
information it did regarding the returns. In the end, 
however, for making a false return to the Ministry, from 
September last, the firm was fined £5, the two other 
charges of this nature being withdrawn. On each of five 
charges of unlawful sale of high-speed steel the firm was 
fined £20 and ordered to pay £10 10s. towards the costs, 
or £115 10s. in all. No fine was imposed upon Mr. Heslop 
personally. 


Metallurgical Chemists. 


After all some of the metallurgical chemists 
here have decided in favour of forming a union. About 
thirty-four laboratories were represented at a meeting 
held on Saturday, delegates being present from a few 
other districts, including Leeds. The convener of the 
gathering—who was, by the way, subsequently elected 
secretary pro tem.—declared that a strong feeling existed 
that it was desirable either to form a union or to organise 
as a section of a trade union already in existence. The 
former course was chosen, but on the question of affiliation 
with another trade union there was much divergence 
of opinion. The meeting, however, approved a proposal 
for the formation of a National Union of Chemists, and 
with that object in view representatives in the great steel 
centres of England, Scotland, and Wales are to be com- 
municated with. General and executive committees 
are to be elected locally for the time being, and already 
** affiliation’ and ‘‘ redress of grievances” are subjects 
suggested for discussion. It is not, however, to be 
supposed that unanimity prevails amongst metallurgical 
chemists here on the proposal of a union on this basis. 
In the opinion of many a much better plan would have 
been to promote a guild on the lines of the recently formed 
Sheffield Silversmiths’ Staffs Guild, which, whilst by no 
means neglecting the best interests of its members, exists 
primarily for advancing those interests by arranging 
for lectures and discussions on helpful trade subjects. 
But, of course, chemists have so many advantages in the 
way of entrance into the best technical societies that it 
seems a great pity more weight was not given to such 
considerations by those responsible for the present 
formation. 


Round the Works. 


The new recruiting and “ dilution”’ regulations 
vie with the latest railway traffic restrictions in worrying 
employers and generally making industrial. life difficult. 
Interpretations of the Government schedule are legion, 
and few manufacturers seem to know precisely where they 
stand, particularly as to who really may be retained 
and who appealed for, while there is no gainsaying the 
fact that many of the substitutes are very ‘ bad eggs.” 
Still, it is one of the burdens that will have to be borne with 
as much philosophy as can be summoned to the aid of 
firms. I am not one of those who believe that even 
the present huge output is anything like it might be if 
there were no such evil as the restriction of output. 
An engineer who was recently on strike made a very 
significant remark to me this week. Said he: “* We 
could spare one half of the men at present employed 
in the steel works and at the same time increase the output 
if everyone of the men left was a ‘trier.’** Amongst 
the material now being turned out here I notice a con- 
siderable amount of steel plate used in such construction 
work as coke ovens, which reminds me that the Germans 
are stated to have supplied whole batteries of coke ovens, 
ready for operations, in conjunction with recovery plants, 
at a figure rather less than that for which the bare British 
material could be produced. But in those days our 
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Government never thought to inquire in the interests of 
British industry how Germany did it. Enormous steel 
shipments are being made, I learn, and not always for 
Allied Governments. The latest oversea business includes 
steel for Canton, Rangoon, Genoa, Montreal, Yokohama, 
Shanghai, Bangkok, Kobe, and Monte Video; garden 
shears for Bangkok; files for Calcutta, Singapore, and 
Brazil; tools for Maceio and Calcutta; machetes for 
Corinto ; cutlery for St. John’s, Savanilla, and Trinidad ; 
and saws for Caleutta. New War-office contracts include 
4000 crowbars and mattocks. 


Iron, Steel, and Coal. 


The demand for basic iron is so strong that several 
additional foundry furnaces have been converted, with 
the result that foundry iron is in short supply. Forge 
is none too plentiful, and the stringency in hematite 
supplies is still rather keenly felt. Pig iron and steel 
are coming a little more freely from Scandinavia, and all 
kinds of iron and steel scrap are in heavy demand. Billets 
are unchanged, with apparently little prospect of much 
relief in the shape of supplies of basic from the States. 
All values are very firm on official maximum rates. Steam 
coals are going out of hand very freely. Inland works 
account for most of the output, and so far as large coals 
and cobbles are concerned they are fairly well off, but 
nuts and slacks are more difficult to secure. Allies 
continue to take large shipments, but only a very limited 
portion of neutrals’ requirements can be satisfied. The 
Collieries’ order books are full, and contract deliveries 
are in arrear in many cases. There is very little ‘“‘ free ”’ 
coal. The house fuel position shows no improvement. 
Best South Yorkshire steam hards are quoted 18s. to 
18s. 3d.; best Derbyshire hards, 16s. 9d. to 17s. 3d.; 
second quality, 16s. 6d, to 16s. 9d.; and cobbles, 16s. 6d. 
to 17s. per ton at pit. Coke still keeps very firm. 








SCOTLAND. 
(From our own Correspondent.) 


Wages. 

THE Government Committee on Production has 
issued two awards affecting West of Scotland operatives. 
In the first it grants an advance of 5 per cent. to steel 
workers represented on the Board of Conciliation for the 
steel trade in the West of Scotland ; and in the second an 
increase of 3s. per week to members of the Amalgamated 
Society of Steel and Iron Workers employed in the Clyde- 
side Works, Tollcross, of Stewarts and Lloyds, Limited. 
Both advances are war wages. In a dispute concerning a 
claim by members of the British Steel Smelters’ Society 
employed by the Clyde Navigation Trustees for an advance 
of 5s. per week, the Committee has awarded an increase 
of 2s. from April Ist, and an additional 3s. from April 9th. 


Miners’ Compensation. 


A movement is on foot among the Lanarkshire 
miners to raise the standard of compensation. It has been 
resolved to take steps (a) to have the maximum weekly pay- 
ment under the Workmen’s Compensation Act raised from 
£1 to 30s. per week in cases of disablement ; (b) to secure 
a maximum of £400 and a minimum of £200 in cases of 
fatal accidents ; and (c) that in future the father of any 
other dependent of any person killed in the course of his 
employment should be paid compensation at the full rate. 


Pig Iron. 


Seotch pig iron makers continue to labour under 
great pressure. Local demands for all qualities easily 
account for outputs, and with stocks reduced to vanishing 
point supplies are confined to daily productions. Ordinary 
consumers are finding great difficulty in securing any class 
of material, and for the most part have to content them- 
selves with rejected stuff. Pig iron warrant stocks now 
amount to 2674 tons, compared with 5338 tons at the close 
of 1916, and 116,098 tons at the close of 1915. Prices are 
firm and unchanged. 


Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; Nos. 3, 120s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 130s.; 
Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 125s.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s. ; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The finished iron and steel markets are still 
dominated by the abnormal demands for all classes of 
material on Government account. Ordinary mercantile 
consumers are finding it increasingly difficult to obtain 
supplies. The situation at the steel works is unchanged. 
Shell bars and shipbuilding materials are in particular 
request, and the utmost activity prevails. Prices now are 
pretty much a matter of arrangement and subservient to 
the questiori of deliveries. Black sheet makers have a very 
large number of orders on hand for the heavier gauges. 
Galvanised sheets are unprocurable apart from Govern- 
ment work, partly owing to the prohibitive price, and 
consumers are being forced to utilise red-painted sheets 
instead. The malleable ironmakers are also chiefly 
engaged on war work in both their iron and their steel 
departments. The latest restrictions on exports of iron 
have reduced the shipments most appreciably, and ordinary 
transactions can hardly be completed at any figure. Per- 
mits are practically only obtainable for Allied destinations. 
Home requirements have increased with great rapidity 
recently, and it has become more necessary than ever to 
conserve material for our own use. Intense activity 
prevails at the shipyards, and satisfactory progress is 
reported with the work on hand, both naval and mer- 
cantile. 


Coal. 


The difficulties of doing business are accumulat- 
ina, and stocks of all kinds are becoming heavier. The 





congestion of railway wagons at the sidings and the pit- 
heads is still a source of great inconvenience, and is causing 
a considerable amount of broken time. In the West of 
Scotland district the position is not quite so discouraging, 
owing to the large industrial demands which absorb the 
major portion of the output. Nevertheless, the tone of 
the market is weakening, and prices are tending lower. 
Ell coals are quoted, f.o.b. at Glasgow, 18s. 6d. to 20s.; 
splint, 21s. to 26s.; navigation, 26s.; steams, 17s. 6d. to 
20s.; treble nuts, 23s. 6d.; double nuts, 22s.; singles, 20s. 
per ton. In the Lothians the situation is relieved to some 
extent by local demands, augmented by Admiralty require- 
ments, but idle time is prevalent notwithstanding, and 
quotations inclined to sag. Best steams are f.o.b. at 
Leith, 20s.; secondary qualities, 18s. perton. In Fifeshire, 
more than any other district, is seen the effect of present 
conditions. Best screened navigations are quoted f.o.b. 
at Methil or Burntisland, 28s.; first-class steams, 23s.; 
third-class steams, 19s. per ton. The aggregate shipments 
from Scottish ports during the past week amounted to 
155,966 tons, compared with 146,312 in the preceding 
week, and 217,756 tons in the corresponding week of 
last year. : 


Clyde Shipbuilding Combination. 

It is reported that Harland and Wolff, Limited, 
will shortly conclude negotiations for the purchase of the 
controlling interest in the shipyards of Barclay, Curle and 
Co. and Inglis and Co. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Substituting Coals. 


Stncrk the newly-formed South Wales Coal 
Factors’ Association communicated with the Coal Con- 
troller requesting information concerning Forest of Dean 
house coals, which are being reserved for London, Mr. 
Finlay A. Gibson, the secretary of the District Coal and 
Coke Supplies Committee for South Wales and Monmouth- 
shire, has issued a statement to the effect that the action 
of the Coal Controller in prohibiting the future transport 
of house coal from the Forest of Dean and other coalfields 
to Monmouthshire and Wales, is receiving the urgent 
attention of the District Coal and Coke Supplies Committee 
for this district, and that a circular letter has been sent 
out to all the clerks in the district seeking their co-operation 
in ascertaining such information as is necessary to secure 
alternative supplies from the South Wales coalfield. 
Clerks have been asked to take the necessary steps to 
ascertain from all the coal merchants in their districts 
what quantities of coal were obtained by such merchants 
from other coalfields in each of the months from June to 
December, 1916, inclusive, and forms have been prepared 
on which information may be entered. All coal factors are 
asked to compile similar information and forward it 
to Mr. Gibson not later than the 16th inst. Members 
of the South Wales Coal Factors’ Association have arranged 
for an interview with Mr. Gibson on Saturday to discuss 
the whole question. 


Miners in Conference. 


Delegates from the South Wales coalfield met 
at a special conference in Cardiff this week for the purpose 
of considering new draft rules, &c., of the Federation. 
The rules of the Federation required revision and bringing 
up to date to fall in with new conditions, and the Executive 
Council consequently drafted a code of 50 rules, which 
unfortunately drew from the various lodges in the coalfield 
between 200 and 300 amendments, some of which were 
on very drastic lines and subversive of the Executive 
Council’s authority, and certainly did not tend towards 
smoother conditions of working in the future. There 
were 254 delegates, representing 145,892 miners, on the 
opening day of the conference, viz., Tuesday, when 
progress was very slow as regards getting through the 
business. Discussing the objects of the Federation, 
one of the amendments put forward “for securing the 
complete organisation of all workers employed in and about 
collieries situated in the South Wales coalfield,” was 
adopted with the further addition : ‘‘ with a view to the 
complete abolition of capital.” Other amendments 
bearing on the objects of the organisation provided for 
the regulation of the relationship existing between the 
members and their employers with a view to increasing 
the members’ control of the conditions of employment, 
and generally to protect their interests, and further, 
to secure members a guaranteed livelihood, irrespective of 
all cessation of work, when such is the result of causes 
beyond the immediate control of the members. A further 
amendment, which was carried, provided that the Executive 
should use the whole weight of the organisation to oppose 
the system of double shifts except for the purpose of 
ventilating, and to secure the abolition of sub-contracting. 
On the resumption of the conference on Wednesday, the 
chief amendments to the rules of the Federation were those 
affecting the position of members of the Executive Council. 
The proposals were that miners’ agents and salaried 
officials should not be eligible for the Council, which should 
be composed of men working in or about the collieries. 
These amendments were defeated overwhelmingly. 
Another amendment, which provided that the re-appoint- 
ment of the general secretary (Mr. T. Richards, M.P.) 
should be conditional upon his giving up his seat in 
Parliament, was lost, the proposal meeting with very 
few votes. 


Current Business. 

Active conditions have not been a feature of 
the coal market during the past week. Shipments on the 
part of the authorities have been fairly heavy, with the 
result that the better qualities of large coals have been 
reserved; but uncertainty regarding new conditions in 
the future does not encourage business, and furthermore, 
coalowners decline to sell ahead except at such prices 
as would put them on the safe side should new minimum 
prices for coals for the Allies come into operation before 
very long. The Committee elected by the Coalowners’ 
Association is now engaged on the classification of coals 





in connection with the scheme for graduated prices, and at 
the moment there is no precise information as to when 
the new scale will come into operation, though the view 
held is that it will probably be about July Ist. The 
coal market, so far as large qualities are concerned, is quite 
firm, salesmen having good order books, and very few 
quoting under 30s. even for ordinary Eastern Valleys. 
Values appear to be very much on the same level. No. 2 
Rhondda large is quoted at 27s. 6d. to 28s, 6d., and washed 
nuts and beans are very firm at 29s. to 30s. for the former, 
and 26s. to 27s. for the latter. Small coals are weak, 
the inquiry being meagre and the supplies extremely 
heavy. Best bunkers are about 16s. 6d. to 17s., but 
cargo sorts are depressed, and although quoted from 9s. 
to 14s., supplies can be secured at much less than the top 
figure if quick release of wagons can be given by a buyer. 
Coke is a rather steadier market, and patent fuel and 
pitwood are very steady. 
LATER. 
There has been no material variation in the large coal 
market, though buyers are not so ready to pay the prices 
quoted by collieries. Salesmen adhere to 29s. to 30s. 
for the better qualities of large. Nuts and beans continue 
strong, but smalls are distinctly weak. Best bunkers 
are 16s. 6d. to 17s., but cargo sorts meet with scarcely 
any demand. Prices nominally are from 9s. to 13s. 6d., 
but there is no business passing at the higher figure. 
Chairmen of the various colliery companies have received 
from the Coal Controller details of the proposed Govern- 
ment scheme of compensation. The information, which is 
to be regarded as strictly confidential, will be discussed 
at a meeting of the South Wales coalowners next week. 


Approximate Prices. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 29s. to 30s.; ordinaries, 
28s. to 29s.; best drys, 29s. to 30s.; ordinary drys, 26s. to 
28s.; best bunker smalls, 16s. 6d. to 17s.; best ordinaries, 
15s. 6d. to 16s. 6d.; cargo smalls, 12s. to 14s.; inferiors, 
9s. to 12s.; best Monmouthshire Black Vein large, 29s. to 
30s.; ordinary Western Valleys, 29s. to 30s.; best Eastern 
Valleys, 29s. to 30s.; seconds Eastern Valleys, 28s. to 30s. 
Bituminous coal: Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 29s. to 30s.; smalls, 19s. to 20s.; No. 2 Rhondda 
large, 27s. 6d. to 28s. 6d.; through, 20s. to 22s.; smalls, 
14s. to 15s.; best washed nuts, 29s. to 30s.; best washed 
beans, 26s. to’ 27s.; patent fuel, 28s. to 30s. Coke: 
Special foundry, 52s. 6d. to 57s. 6d.; good foundry, 45s. 
to 47s.; furnace, 40s. to 45s.; pitwood, ex ship, 75s. 


Newport. 


The market in Monmouthshires has displayed 
quite a good tone for coals for early loading, the demand 
for them having improved in view of other coals being 
reserved by the authorities. There is very little difference 
in the prices of large coals, but smalls are quiet and weak. 
Business ahead is very restricted. Approximate prices :— 
Steam coal: Best Newport Black Vein large, 29s. to 30s.; 
Western Valleys, 29s. to 30s.; best Eastern Valleys, 29s. 
to 30s.; other sorts, 28s. to 30s.; best smalls, 14s. to 15s.; 
seconds, lls. to 14s. Bituminous coals: Best house, 
25s. 6d. to 26s. 6d.; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 28s. to 30s.; pitwood, ex ship, 75s. 


Swansea. 

Market conditions in the anthracite trade have 
not improved. The demand is on very narrow lines, and 
although quotations have not been materially affected, still 
they have ruled barely steady in the case of large 
descriptions. Machine made qualities continue very 
steady. It was stated at a meeting of the Swansea 
Harbour Trust, that the Trust had been trying hard to get 
the Shipping Controller to divert some Admiralty ships to 
the port to be loaded, as they had plenty of tips and could 
despatch steamers quickly. This would entail an extra 
“leadage”’ on this coal amounting to 6d. to 9d. a ton 
orso. They had been trying to have Swansea docks made 
controlled docks like the others of importance in the 
Bristol Channel; but, unfortunately, they had so far 
failed, though there might yet be some chance of this 
being brought about. Approximate values :—Anthracite : 
Best malting large, 24s. to 25s.; second malting large, 
21s. 6d. to 23s.; Big Vein large, 19s. to 20s.; Red Vein 
large, 18s. to 19s.; machine made cobbles, 33s. to 35s. 6d.; 
Paris nuts, 33s. to 35s.; French nuts, 33s. 6d. to 36s.; 
stove nuts, 33s. to 35s.; beans, 28s. 6d. to 30s.; machine 
made large peas, 20s. to 22s.; rubbly culm, 10s. 6d. to 
lis. 6d.; duff, 5s. 3d. to 5s. 9d. Steam coal: Best large, 
26s. to 30s.; seconds, 22s. 6d. to 25s.; bunkers, 20s. to 22s.; 
smalls, 10s. to 13s. Bituminous coal: No. 3 Rhondda 
large, 28s. to 30s.; through and through, 23s. to 24s.; 
smalls, 18s. to 20s. Patent fuel, 28s. to 30s. 


Tin-plates, &c. 

There has been practically no development in 
the iron and steel trades, the conditions being unchanged 
as compared with those of a week ago. As regards the 
tin-plate trade, the market is very firm, and great difficulty 
is experienced in obtaining quotations for any new orders. 
Makers are limiting work practically to orders under 
Class A certificates, for which quotations are nominally 
about 35s. to 36s. per box for I.C. 14 x 20 x 112 sheets. 
The demand for supplies is very heavy, and record prices 
are reported to be offered, but without success, as plates 
are very scarce. Quotations :—Block tin, £236 per ton 
cash ; £233 10s. per ton three months ; copper, £130 per 
ton cash; £129 10s. per ton three: months. Lead : 
Spanish, £30 10s. per ton. 








Errorts are being made in the United States to estab- 
lish a standard structure gauge. So far as the headway 
clearance is concerned there is not much difficulty, as 
there is not the need for ing cars higher than they 
already are. Where the trouble is being experienced 
is in the width. For years the recognised maximum 
width was 10ft., but now some cars are 10ft. 6in., and one 
railway has cars 10ft. 8gin. wide. A large number of cattle 
wagons are 10ft. 6in. wide, and one road has built them 
10ft. 10in. wide. 
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BRITISH ENGINEERS’ ASSOCIATION. 


Mr. Witrrip Srokxes, President of the British Engineers’ 
Association, presided on Wednesday, 6th inst., at an extraordi- 
nary general meeting, to adopt the new Memorandum and Articles 
of Association, which had been approved by the Board of Trade. 
The meeting was attended by members from all parts of the 
country, and, after the formal resolutions had been passed, 
considerable interest was taken in the discussion on the wider 
programme of the Association. 

Mr. Stokes explained that the necessity for the new powers 
contained in the Memorandum had arisen from the fusion of the 
Manchester Movement for the organisation of the British 
Engineering Industry with the British Engineers’ Association. 
In order to give manufacturing engineers the advantage of close 
consultation with large buyers, users and others, new classes of 
membership had been created for the engineering departments 
of public services and companies and for individual engineers. 

Mr. Harry Allcock stated that the circular letter issued to 
members with regard to the proposals for the organisation of the 
Association into trade sections, had met with a most encouraging 
response, showing that this action will meet a felt want. It was 
explained that there was no suggestion of interfering in any way 
with existing associations already formed for certain branches 
of the industry, but that these would be invited to co-operate 
with the British Engineers’ Association. 

Mr. Arthur Jacob dealt with the question of engineering 
education and research, and on his proposal it was decided to 
form a sub-committee to formulate a scheme for the co-ordination 
and extension of the educational and research movements at 
present in existence, 

The President briefly reviewed the history of the Association’s 
operations in China, and referred to the greater interest being 
taken by the Foreign-office in trade developments in that 
country, as evidenced by the assistance given by Mr. Archibald 
Rose, H.M. Commercial Attaché at Shanghai, during his visits 
to the commercial centres of this country. The Association is 
considering the adoption of an extensive educational and pioneer- 
ing scheme in China on behalf of the British engineering industry. 
Mr. Stokes, in his remarks on the difficult problems of after the 
war reconstruction, which included the relations of capital and 
labour, the future control by the Government of industry, the 
extension of overseas trade, transport and shipping questions, and 
research, urged upon manufacturers the importance of co- 
operating in order to find some solution of these questions for 
themselves. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters ; Balderton-street, Oxford-street, W. 
ORDERS 
For the Week by Lieut.-Col. C. D. Clay, V.D., Commanding. 

Officer for the Week.—Platoon Commander, No. 3 Company. 

Next for Duty.—Platoon Commander P. Bowden. 

A ppointments.—Sergeant E. A. Ullmann to be Platoon Com- 
mander (dated June 4th, 1917). The following to be Corporals : 
H. G. Wood, W. J. Cross, G. J. D. Seott, W. E. Ismay. The 
following to be Acting Corporals: J. W. Brooks, A. E. Salis- 
bury, W. Langford, and G. T. Gillespy. All in No. 3 Company. 

Monday, June 18th.—Technical for No. 3 Company (Right 
Half Company) at Regency-street. Drill, No. 3 Company (Left 
Half Company). Signalling Class. Recruits’ Drill, 6.30. 

Tuesday, June 19th.—Lecture, 6.30, Sergt.-Instructor Higgs, 
** Pontooning.”’ Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, June 20th.—Drill, No. 1 Company (Left Half 
Company ). 

Thursday, June 2\st.—Drill, No. 2 Company (Left 
Company). Ambulance Class, 6.30. Signalling Class. 

Friday, June 22nd.—Technical for No. 3 Company (Left Half 
Company) at Regent-street. Drill, No. 3 Company (Right Half 
Company). Recruits’ Drill, 6.30. 

Saturday, June 23rd.—N.C.0O.’s Class, 2.30, under Company- 
Commander Hyman and the Instructor of Musketry. 

Sunday, June 24th.—Parade Clapham Common (Tube Rail- 
way), 9.45 a.m., for work at Bombing School. Uniform. 
Rations to be carried. 

Armlets.—Members are warned that armlets must be worn 
at all plain clothes parades. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, ali drills will take place at 
Headquarters. 


Half 


MacLeop YEARSLEY, 


June 14th, 1917. Adjutant. 








J. Parkinson anp Son, Shipley.—Publication T.1. Illus- 
trated descriptive booklet dealing with the ‘‘ Parkson ’’ Model S 
plain and universal millers and accessories. A word of praise 
must be said regarding the illustrations, which are exceedingly 
elear and explanatory. 


PRESENTATION TO Cor, C. L. Morgan, R.E.—On Wednesday, 
the 6th inst., in the Board Room, London Bridge, Lieut.-Col. 
Charles L. Morgan, R.E., was presented with a standing hall 
clock by the chief officers of the London, Brighton, and South 
Coast Railway on his retirement—in February last— from the office 
of chief engineer of the company. The occasion was somewhat 
delayed by reason of the absence of Colonel Morgan abroad 
upon important national work, from which he had short leave, 
but to which he will soon return. Sir William Forbes, the 
general manager, in asking Colonel Morgan to accept the gift, 
made allusion to the cordial relations and feelings of respect 
and affection which had always existed between Colonel Morgan 
and his colleagues, of which he hoped the clock would be a 
constant reminder to him, and he congratulated himself and 
the staff on the fact that Colonel Morgan would remain with 
them as adirector. Colonel Morgan thanked the donors sincerely 
for the gift, which he accepted in the spirit expressed by the 
general manager, and said that, notwithstanding his translation 
from the post of engineer to the office of director, he should still 
regard himself as one of those then present. 


STANDARDISATION OF CoprpER TUBES FOR AIRCRAFT. 
Difficulties having been experienced by aircraft contractors in 
obtaining supplies of copper tubing, the causes were investigated, 
and they were found to be (1) the great variety of sizes called 
for; (2) the fact that tube makers received orders very irregu- 
larly and for small quantities. Arising out of the investigation, 
the Specification Committee of the Air Board has decided that, 
in future, copper tube for aircraft contracts will be specified in 
terms of external diameter and legal Standard Wire Gauge. 
As far as possible tubes of 20 gauge (.036in.) will be used, to 
the exclusion of all other thicknesses. Where, for special con- 
siderations, it is desirable to use other thicknesses, the choice 
will, as far as possible, be restricted to gauges 16, 18, and 22. 
The last-named is difficult to manufacture, and will be avoided 
as far as possible. A new Air Board Specification for copper 
tube will shortly be issued, and will have as an appendix the 
following list of sizes and gauges, which the Air Board regard as 
standard :—20 gauge: i%in., jin., fein., gin., “ein., }in., 
gin., jin., fin., lin., lfin., l}in., 1gin., LJin., Lgin., l}in., 2in. 
18 gauge: lin., l}in., l}in., lfin., 2in. 16 gauge: }in., §in., 
jin., fin., lin., l}in., 1Jin., 1}in., 2in., 2hin. 22 gauge: lin., 
l}in., l}in., 1gin., 1fin., 1fin., 2in. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 








INTERNAL COMBUSTION ENGINES. 


106,076 (4245 of 1917). March 23rd, 1917.—Orm Heater ror 
INTERNAL ComBusTION ENcGINEs, Bertram E. D. Kilburn, 
Chancery-lané Station Chambers, High Holborn, London, 

.C. (a communication from Sulzer Fréres, Société 
Anonyme, Winterthur, Switzerland). 

This invention is for a means of heating heavy oil when used 
as fuel in the internal combustion engine, so as to render it less 
viscous. The primary feature of the apparatus is that the fuel 
supply pipe between the fuel supply tank and the fuel pump B 
is formed as a double pipe I K, through the outer annular space 
or jacket of which hot water flows. Preferably another portion 
or extension of the fuel pipe is so arranged that it is heated by 
the exhaust gases of the engine, as, for example, by the pipe Q 
being coutiedl aeuahe one or more chambers U through which 
the exhaust gases pass. A further feature of the invention is 
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the provision of a second pipe N as a by-pass or in parallel to the 
jacketed portion of the fuel supply pipe, so that by means of a 
supplementary pump O the fuel can be passed through the 
heating device or jacket before the engine is started and without 
the co-operation of the normal fuel pump B. G and H are fuel 
tanks, it being assumed that the engine works with two different 
kinds of fuel. The light or thinner oil is in the tank G and the 
heavier oil in the tank H. The fuel from the tanks is carried to 
the fuel pump B through pipes I, K and P. The pipes I and K 
are surrounded by a second pipe or jacket L and M respectively, 
through which heated water can be passed. This water flows 
in the direction indicated by the arrows first into the jacket L 
and then into the jacket M.—_May 10th, 1917. 


TURBINE MACHINERY. 


104,168 (1196 of 1917). 
BINES, The Westinghouse Machine Company, 
Pittsburgh, Pennsylvania, U.S.A. 

This invention relates to marine propulsion in which two 
independent turbine units are employed, each divided into two 
sections, one section receiving steam from the other after it is 
partly expanded. Reduction gearing is introduced between 
one of the turbine units and the propeller shaft, and a second 
reduction gear between the other turbine unit and the propeller 
shaft, while clutches are introduced so that either or both units 
or one or both sections of each unit, may be coupled up to the 
shaft. Under full power and high-speed conditions the shaft A 
is driven by all of the turbine sections B, D, C and E, the 
clutches F, G and H being in. While operating at three-fourths 
speed the clutch G is out and communication between the 
sections B and D is cut off by means of a valve J provided in 
the conduit K. The turbine section D therefore not only receives 
no motive fluid but also stands idle, and its condenser L may be 
shut down. While operating at half speed both the clutches G 
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and H are out, so that both the sections D and E are inoperative, 
the conduit M, between the sections D and E, being provided 
with a valve corresponding to the valve N for closing communica- 
tion between these sections. Under such conditions the 
condenser O may also be shut down. While operating at one- 
third speed all of the clutches are out, and the motive fluid supply 
is cut off from the section B and also from the sections D and E. 
Under such conditions the section C alone drives the propeller 
shaft A and the condensers P, L and O may be shut down. In 
order to maintain a high efficiency at one-third speed the 
section C may be specially designed to develop high economy at 
substantially that speed, and consequently the efficiency of the 
apparatus will be maintained while the propeller is driven at 
the lowest speed. A separate valved conduit R is shown 
communicating with each of the conduits K and M for the 
purpose of delivering high-pressure motive fluid to the sections D 
and E. This is provided for emergency purposes or in case the 
sections B and C are incapacitated.—May 10th, 1917. 


DYNAMOS AND MOTORS. 


105,942 (4788 of 1916). March 31st, 1916.—VENTILATION OF 
Dynamos, Henry Chitty, 27, King Edward’s-gardens, 


Acton, London, W. 

Figs. 1 and 2 are sectional views of a dynamo constructed 
according to this invention. It is of the six-pole type, and the 
pole pieces A of the field magnet are provided with ventilation 
passages B which communicate with the transverse channel C. 





The transverse channel may be formed as shown by sloping off 
the side of the pole piece, leaving projecting portions to support 
the coils as at Big. 2. The arrangement of the ventilation 
ducts and transverse channel is reversed in alternate poles to 
allow them to be grouped together in pairs united by shortened 
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yokes E. The portion of the field frame between the groups of 
poles—as at F—need be of no greater section than is necessary 
for a mechanical support, and as shown a portion of it is removed 
to provide for the escape of air.—April 30th, 1917. 


TRANSMISSION OF POWER. 


106,062 (18,586 of 1916). December 29th, 1916.—FLExIBLE 
Courtine, Henry Sykes, 32, Dixon-road, Hillsborough, 
Sheffield. 

This is a kind of crab coupling,one portion A of which is 
provided with recesses B to receive tenons C on the other 
portion X. The pocket portion is bolted up to a half flange 
coupling on the shaft of the machine to which connection has 
to be made. The pockets B are separated from one another by 
inwardly projecting jaws F, which form the abutments for 
transmitting the drive from the tenon portion X. This last 
named part has the tenons C arranged radially around a con- 
centric boss G, upon the driving or the driven shaft. The 
tenons C are of a similar contour to the pockets B, into which 
they enter, but are smaller, so that a space is left between the 
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entire outer periphery of the tenon portion and the imner 
periphery of the pocket portion. A portion of this space is 
occupied by blocks of rubber or other resilient substance D, 
secured to the tenons C. These rubber blocks are secured to 
the perpendicular or radial faces of the tenons, and extend from 
the root of each tenon outwardly to such a distance as will permit 
of the easy insertion of the tenon portion X into the pocket 
portion A. From this it will be seen that the two metallic 
portions of the coupling are kept apart from one another by 
these rubber blocks, and that the rotary motion of one is imparted 
to the other through them. The invention also provides means 
for longitudinal motion and to allow for the parts getting out 
of alignment.—May 10th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


106,023 (9601 of 1916). July 7th, 1916.—Borrne anp Factne 
Macurtnes, Arthur Laidlar and others, Broadheath, near 
Manchester. 

This invention, in connection with combined boring, facing, 
and milling machines, aims at the incorporation within the 
usual change-speed gear-box of a reversing motion for the 
face-plate spindle, comprising two sliding pinions in continuous 
driving connection with one another, and each capable of being 
clutched to a pinion for rotating an intermediate shaft of the 
gear-box. The sliding pinions have simultaneous longitudinal 
movements in opposite directions imparted thereto by a hand- 
operated pinion between and engaging circular racks upon 
extensions of the sliding pinions. Such a gear-box is. shown 
in Figs. 1 and 2. The primary pinion A of the change-speed 
gear for the face-plate spindle is mounted freely upon the first 
motion shaft, and is provided with clutch teeth B adapted to 
be engaged by teeth C upon a sliding spur wheel D feather-keyed 
upon the shaft. Thus, when the sliding spur wheel D and 
primary pinion A are clutched together, there is a direct drive 
from the first-motion shaft through said primary pinion to the 
spur wheel E. The wheel D meshes continuously with a sliding 
spur wheel F, also having clutch teeth G, and capable of beiag 
clutched to a pinion H, which meshes with the same spur whee! 


' E on the intermediate shaft I of the change-speed gear as the 
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primary pinion A. When the primary pinion is declutched, and 
the spur wheel F is clutched to its pinion H, the gears in the 
gear-box are rotated in the reverse direction from the first- 
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motion shaft. The actuation of the two sliding spur wheels 
D and F is accomplished by a single pinion J between and 
engaging circular racks K M.—May 10th, 1917. 


101,292 (10,931 of 1916). August 2nd, 1916.—GEaR-cUTTING 
MACHINES, Aktiengesellschaft Brown, Boveri and Co., 
Baden, Switzerland. 

This invention consists in means for reducing the friction in 
gear-cutting machines by hydraulic means. To this end the 
circular guide B—Figs. 1 and 2—is constructed with an annular 
piston surface C on its underside. This piston surface is acted 
upon by a suitable pressure medium. This pressure medium 
is supplied through the pipe D, and any leakage is carried off 
by the pipe E. F is a circumferential rib forming a collecting 
vessel for leaking fluid. Where oil or other lubricating liquid 
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is employed as the relieving fluid, its use has the further advan- 
tage of effecting at the same time a good lubrication of the fric- 
tional surfaces. The requisite pressure of the oil may be pro- 
duced, for instance, conveniently by means of a geared oil pump 
G—-Fig. 3—drawing from a well H. _D is the supply or delivery 
pipe, and E is the pipe for carrying off the leakage of the pressure 
fluid. The pressure of the relieving fluid may be regulated by 
means of a spring-loaded valve L, inserted in the delivery pipe, 
or by means of a pressure-regulating valve M, provided in the 
pump, or by means of a throttling cock inserted in the delivery 
pipe in combination with a spring-loaded overflow valve at the 
pump.—May 10th, 1917. 


106,033 (11.572 of 1916). August 16th, 1916.—Screw-cuTrine 
Taps, Alfred Herbert, Asthall Manor, Burford, Oxon, and 
another, 

In this screw-cutting tap the chasers are expanded by the 
movement of a bolt or plunger in the stock, and means are pro- 
vided to adjust the chasers to take two cuts of slightly different 
dimensions. The forward end E of the plunger is formed with 
inclines, or conical surfaces F engaging suitable parts of the 


chasers C, so that as it is moved endwise the chasers are 
pushed out. Beneath each chaser a flat is formed on the 
N° 106,033 





plunger E, which forms one step, and when these flats engage 
the chasers the tap is expanded suitably for taking a rough cut. 
By moving the plunger to the right, twisting it slightly, and 
then advancing it, the chasers are acted upon by the higher 
step, that is to say, the full periphery H of the plunger and 
the acting edges J are therefore separated farther by the required 
amount for the finishing cut. For twisting the plunger E 
there is provided a rotatable stem M carried by the body and 
provided with a crank, the pin N of which engages a groove O 
im the plunger. By rotating this stem through an angle the 
crank twists the plunger. The groove O—Fig. 3—is of sufficient 





length to permit of endwise movement of the plunger E under 
all conditions.—May 10th, 1917. 


HEATING AND LIGHTING. 


106,077 (4262 of 1917), May 22nd, 1916.—Liquip Fvet 
Furnace, F. W. Cotterill, Limited, Atlas Works, Darlaston, 
and others. 

This furnace is specially designed for heating iron and steel 
bars in the manufacture of bolts and nuts, or for making drop 
stampings. The furnace is shown in sectional elevation and 
sectional plan. The chief feature is the provision of an auxiliary 
hot air blast B which is delivered to the heating chamber A 
opposite to the opening C from the liquid fuel burner. The 
blast elbow fitting D and burner nozzle E are fixed at one end 
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of the furnace with the nozzle projecting into the brickwork, 
and arranged between this nozzle and the heating chamber A 
there is a small combustion chamber F in which partial com- 
bustion of the gases takes place before entering the heating 
chamber. At the top of this combustion chamber F there is a 
lighting hole G closed by a loose brick H. The pipe supplying 
pre-heated oil to the burner nozzle is marked K. The auxiliary 
hot air blast is supplied through an auxiliary hot air blast pipe L 
in the end of the furnace opposite the burner, and is connected 
to the elbow fitting M fitted with a regulating cock N which, by 
the blast pipe O, can be connected to the branch pipe P from the 
blast heating chamber Q.— May 10th, 1917. 


MINES AND METALS. 


106,044 (13,593 of 1916). September 25th, 1916.—Etecrric 
Furnaces, Joseph Charles Landtmeters, 1, Argyle- 
mansions, West Kensington, London. 

The essential feature of this invention is the provision of a 
helical resistance of graphite A surrounding the crucible B, 
and an outer graphite cylinder C surrounding the helix at a 
suitable distance therefrom. The helix and the cylinder are 
connected up so that the current can pass between them. D is 


N°106,044. 
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a block which is of suitable conducting material, furnished 
with recesses E and F, for carrying the parts AC. G is the 
bottom block on which the parts A and C make contact when 
the top block is in position. The block G is furnished with a 
recess H for the crucible B. J and K are electric leads con- 
nected to the blocks D and G.— May 10th, 1917. 


MISCELLANEOUS. 


106,064 (18,649 of 1916). December 30th, 1916.—MAKE-AND- 
BREAK Device For Execrric Circuits, Francois de 
Cannart d’Hamale, 8, Chase Court-gardens, Enfield, 
Middlesex. 

This is an electro-mechanical device, in which the break is 
produced by the inertia of a weight secured at the end of a 
spring, the whole being supported or put into operation by 
the armature of an electro-magnet. E is the electro-magnet. 
A is the armature, which is supported on a metallic plate B, 
hinged at T. I is an insulating block, on which is fixed the 
spring R, which carries the weight P. V is the platinum-tipped 
screw which makes contact at C with the spring R. W is an 
adjusting screw to limit the range of movement of the armature 
A when pulled back by the spring M. N is a screw to adjust 
the tension of the spring M. H and O are gas-tight covers. The 
action is as follows :—When the circuit is closed the current 
flows through the flexible wire F from terminal 1 to the screw, 
which is connected to the spring R, through the insulating block 
I, and thence from the spring R to the screw V, plate B, frame 
8, serew Z, connection K, and then through the coils of the 


Raffensdorfer, F., Germany. 





electro-magnet E to the wire J and back to terminal 2. The 
electro-magnet E being energised, attracts the armature A, 
which is arrested by a stop N. The weight P being supported 
on a spring R, continues its forward movement owing to its 
inertia, and breaks the contact at C. The armature then falls 


N° 106,064 
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back to its first position under the action of the spring. The 
weight P, under the action of spring R, flies back also to make 
contact again with screw V, and the whole series of operations 
is repeated, giving a continuous vibratory or trembling move- 
ment. The speed of the make-and-break movement can be 
adjusted.— May 10th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of,\# 
non-enemy proprietor, the law does not apply. 


On each of four of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 26,025/11.—Alkali metals. In the extraction of alkali 
metals by bringing the oxygen compounds of the metals into 
contact with molten cast iron, and condensing the resulting 
metallic vapour, the spent iron is re-charged with carbon while 
in the molten state. Mehner, H., Berlin. 

No. 26,703/11.—Warping and beaming yarns. In preparing 
a@ warp containing threads of various colours, the threads are 
beamed together on a beam from several supply beams, each of 
which contains threads of a particular colour only wound in a 
conical manner thereon, an expanding comb or reed being used 
for the purpose. The yarn is dyed on or before being placed 
on the supply beams. Fleischer, A. (firm of), Germany. Dated 
December 22nd, 1910. 

No. 26,704/11.—Artificial stone. Artificial stone is made from 
blast-furnace slag by utilising bulky porous lumps, obtained 
when granulating the slag, as the filling material, and finely 
ground slag, with or without lime, as the binder. To obtain a 
large proportion of lumps the slag is run into a tank of water 
through which air under pressure is forced through holes. The 
lumps are removed by a chain of buckets. Schol, C. H., Germany. 

No. 26,709/11.—Electrie condensers. Variable capacity 
electric condensers of the rotary plate type, comprising two or 
more sets of movable elements, are so constructed that either all 
three, or at least two, of the following parts are worked out of a 
single metallic body, viz., the plates, the carriers of the plates, 
and the distance pieces between the plates. By this construc- 
tion the thickness of the plate is increased and the air gap is 
diminished, while the diameter of the condenser also is reduced. 
The air gap between the plates is rendered more uniform. 
Seibt, G., Berlin. Dated December 9th, 1910. 

No. 27,153/11.—Dredging. A nozzle for a suction dredger is 
provided with a transverse shaft, on which are mounted rotating 
cutting dises, which may have saw teeth or notched edges, and 
may be provided with transverse knives. Behind the cutters 
is a stationary knife, which may be replaced by a series of knives 
extending between the discs. Wipers may be arranged between 
the dises. Fruhling, O., Germany. 

No. 27,336/11.—Steam traps. In a trap of the kind in which 
the water escapes through a helical duct, the duct increases in 
cross-section towards its outlet. A valve for regulating the 
admission of steam and water, and a valve for discharging water 
during the preliminary warming of the apparatus, are provided. 
Dated January 2nd, 1911. 

No. 27,624/11. Discharging retorts. Coke is graded by being 
divided into horizontal layers as it issues from the retort. Appa- 
ratus for this purpose consists of a trolley running on rails in 
front of the retorts, and carrying vertical guide walls, of a height 
corresponding to the desired thickness of the lower layer of coke. 
Above the guide walls is a transverse deflecting wall which shears 
off the upper layer of the issuing cake of coke. Koppers, H., 
Germany. Dated June 29th, 1911. 

No. 27,710/11.—Internal combustion engines; cylinders 
receiving liquid fuel. In a liquid fuel engine in which a number 
of combustion chambers are formed by recessing the cylinder 
wall, the cylinder cover and the piston, the fuel inlets are cen- 
trally arranged in the combustion chambers, so that, after the 
piston has commenced its stroke, the fuel enters the space 
between the piston and cover unimpeded. Barth, 8., Germany. 
Dated January 26th, 1911. 

No. 27,824/11.—Machine guns. Relates to cartridge-belt feed 
mechanism. The invention consists (1) in arranging the pawl 
of the ratchet device that prevents backward rotation of the feed- 
wheel, so that it is engaged with the ratchet wheel when the feed- 
casing cover is closed, and (2) in pivoting the feed mechanisin 
casing at one end to the gun casing, so that it may be swung 
outwards, and in supporting the casing in position ‘by flanges, 
engaging corresponding parts in the gun casing, and locking the 
easing and its cover plates by a pivoted latch. Ocesterreichischo 
Waffen-Fabriks-Ges., and Schonauer, O., Upper Austria. 
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IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT, 1916. 


e Public © Trustee’ Invites 
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Custodian . | an oe ao. by the Trade in 

je Sectior ing with the Knemy 
iment pose a 1916, am casted Sth Ai 1916, 

of gh each ful g cuplial ot the company co: of 120,000 shares 
pavebaeare. — La be British born subjects, Tape | 





wired to make a 
freadom from forelg contol, on'a foun to be ohtsined Sem 


the offices of the Pu ae A aga 
to satisfy the Public 


will 
Suetn thon is Vand Yechuntoal ability to rtd = 
the busi: . — as as 
eapeel by tee 





tiefactic a A 





of 
the com, 's operations and affairs has been 
rte company iu, coujanction with the com eee 
‘aterh wat thle report with 








himself to. accept 
icaliieaabaa 


bade J. its. 
, Oustodian for Rngland and Wales, 





PATENTS AND DESIGNS ACT, 1907. 


Notice is Herety en That 


BL gelawy PUMPS and ORS. LIMITED of 8, 


London. LEAVE 
ser the. NSPbCIFICATION or PATENT 
No, 8.08 o i ene soe 


to 


LETTE 
OBERT FALKLAND CAREY 
NDREW ALEXANDER TOUD for “I¥ PROV 
NTS in or connected at PUMPS, MOTORS or like 


apparatus.” 
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H. GARDNER and 3U 
Chartered Patent Agents, 
173-4-5, Fleet-street, London, E.C. 





PATENTS AND DESIGNS ACTS, 1907-1914. 
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etan of cea » re be" thoroughly: conversant with’ latest 
to first-class. man —Write, 
i vore me of A. s: Wilson — Fe Lt, 154, "Clerkenwell: 
road, London, E.C. 1. 4124 








Local Government Board, the 
a me Dai: a 
val peers Aunthority, ho Me ceet 
setae re d to devote his zhgle 
in: inthe ‘uma 60 duty. 
We a 
eg sree tiotice to attend on the day of 


ithfn the district 
cs seca ota more 


F,. EVANS, - 





Clerk to Council. _ 
, Sennell 
ain e 
mst ishtJune, 1917, aA 721 


Apeatent Chemists Required, | “ 


 auperionced tn p in general Steel Works Analysis, in Govern: 


par ~ iy fret instance to your Roatan ee 
chay:; cuiploye e, Enginger ” ang’ No. As No one at 
prenant ‘eniployed on a ora works will be ore. 
A 





anted for General- Engineer- 


G Works ater aaa an eee mt WORKS 
PROG Ess CLELK, wi 
methods. Nw jersonen: = x + 
engaged. soe phn 
"| your Learest 
gineer” and No. 


oweoge cf up-to-date 
overL ment Sa geet be 
stullng-age, experien ce, s8142)- equinco, to 
rar gg xchange, _mentioning .** The 








Winches, No persun already etmployea on 
Gemaeaune work wi be engaged —Age, wage, and references 
to your nearest Kmploymeut Exchange, quotang “Phe Kngi- 
neer”and No. a329l. 6564 


[)raughtsman Required for Chief 
‘ungiueer’s Lrawing-ollice, 1.. large Rolling Mills in Mid- 
lauds. State age, eaperience and saiary req plication 
in _ i= instance should be maue Lo your neares abet Te - 

mentioning ‘‘ihe eer” al ‘ 
nee one at present on Government work wil be éugaged. 


raughtsman. — Wanted, Tho- 
palane capable DRAUGHTSMAN for Engineerin, 
Uffice in ‘London No oue already car near government 
be engaged. ADP your 1 or eant 
” Ba 


[)raughtsmen . Wanted, Tho- 


RULGHLY capable, for Large Biast Ference and Steel 
Works Plant. state age, experience, salary req and 
when at liberty.- No oue aready on on Government 
work will be e ed.—Appiy your Employment Ex- 
change, quoting “ ‘Lhe Eugineer” and-Ne. No. "Aso 6270 a 

















Railwa; 
stru tinea ee ttecer. DestKes early Temporary cr Per manent 


APPUINTMENT.—Addaress, P7u7,* The nngineer * + 
77 B 


‘Owl Engi neer (Ineligible) Seeks 


EMPLUY = Good —— and — with 
consideruble.experienve as WARDS, 
25, Piigritn-street, ».. ewcastle-on- ‘Tyne. - 


(Jonstruct.onal and General Engi- 


NEKR (32) ie oe DISENGAGED. Will ‘take 








Png B 





charge of v.U. or assist Chief Engiueer or Manager - Sound 
techn.cal traiuing, and poontend eXperience extendi ing over-18 
dress, 2723, “* she ba, y 


— Excellent references.—Ad 
B 





Corea and - Ins ~pecting 

vy brennan DESIRES APPOINTMENT. in La or 

Structional S.eel work.- Sinking « caissons, . cylinders, 

ae ae other construction wu + Wide ex ce 

and highest referen ces. —F. a, Rock Cottage, Market —— 
B 





Epgi neer (Constructional) ‘Dis- 
” ENGAGED. Rennie y=" content of D. a me com- 
ihe Eegeer iis ees Se 


ngineer-Manager, Thoroughly 

experienced in General Engineering and Instrument 

work for Admiralty and War Uffice, is OPEN to NEGOTIATE 

with manufacturers engaged on high-class work for POSITION 

as MANAGER or Works Manager. Would undertake the 
2 out ae organisation of new wors in all details. —Ad 

15, ** The Engineer ” Office. F715 pw : 











agree Wanted for 


ral 
LUN , must have had woras experience, accustomed to 
t structural steel, engine’or heavy motor traction work. 
in first instauce, stating age, saiary ted, und 
onulmaee experience and position regurding military ser- 
vice.—Address, Miuistry of Munitions, 17, Cockspur-sireet, 
Lundon, 8. W.1., and mark envelope “section 1 Bb.’ 693 a 


[raug ghtsmen Wanted, Used to 


Crane aud Structural work, Glasgow district. State age. 
No'man on Government work ni 





Suury, aud experience. 








app. ~~ ore to a ay ama Exchange, ring 
J's. and Tool Draughtsman Re- 
O1RED for Aviation Worss ucar-London. Good man 
autead Y engaged n Govern Ment work need apply. tate tan, 
salty, rite, Box 747, Samson Clark an 
sty, $8, G beat Portland stvec street, W. 1.” 679 a 
Jus and . Tool Draughtsmen 
AED ot enon co, megan Aero Engine work. Must 
mee » en work. Good pay and bonus. 
also a None on Government work will 


be Bei atens Employment ee oe 
quoting eeThe Bngmnoer a0 and No. A3528.- " 
quoting ~The Kngineer snd No As4 


ted, Foreman, Over Fifty 
Machines and lathes, large and medium. Capabie of 
gett g maximum output. State age, previous ana present 
pened wld Wages.- No persen op Government wera will 
ea Apuly to: nearest , k mp.o: — 4dxchange, men- 

toning * The Engineer” and number 191 Wla 


Engineer, Norwegian (25), De- 
SIRES Temporary EMPLUYMENT with high-class 
Heating and —— Engiueers.—Adare s, P704, “The 
Engineer” Office. 704 » 





| Engineer, Wo.ks Manager (42), 


NTS POSITION. Experience in all classes of motor 
engineering, with flying be sat accustumed to manage- 


ment of workers.—Address, P720, ‘‘ The Engineer” =. 
‘ B 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these. apply to 
WHEATIRE KIRK, PRICE AND 00., 


Simtanee adie 
%6, ‘Newcastle.on-Tyne. Sp 5005 


SMALL ADVERTISEMENTS 
’ SITUATIONS, FOR SALE, &c., 
Paors IL, UL, LXXXIV 
Numerical Index to Advertisements, 

Raczs LXXAUL : 














tii 


THE ENGINEER 








Engineer (40), with Commer- 
Ci AL and technical wai and bey ars in works 


and fouudry manage as 


men responsi 
* MANAG ol Highest song ge active, gs % 
vou- 
fidence, P676, * P676 B 


Erecting Engineer (Mech. Eng.), 


general engineering, steel struct., power inst., c. in 
conveying, sone. plants | (wire-ropes, chains, &), ‘Open for 
Engagement.—Address, 692, ‘The Engineer” Office. 6928 


Eopere lrade Specialist — 


onion, peg eng a ana 4 


P armen i" n develops 9% 





‘The Sener Office. 








soepts od ¥, orn 

OFFERS SERVICES to any Firm desi lesirous of paring itse 
for rapid expansion in Overseas Markets. Clean record 

by first-class references. commercial oSpenieh man ; oan, 
peng > kriow dee oper ish apd Fron Satie 
young, active, exemp’ to take up es 
== oo from Spoctehmnaat- may prep 583, “‘ The =—- 





inger 


culations 


Reseeces Concrete En 


Disen; Thoroughly experienced in all 
Rees class mcommeretl es 


cpaatrena and most economical =~ 
and site experience. pee note Pia, “ “~3 ocinee®, Gis. 
‘3 


has 16 








Supervisor Disengaged ; 
ractical and technical 
upin ee methods of produciioh, piece 
o nising and control! R = classes of 
“The Engipeer™ 


T'o Engineers. — — Superintendent 
all ki nha Str = nen Steen tome a theoretical and ~g 
nds of Structures and Plat os Sound so * Bin 


mercial experience. — _ 
(9h, 

a zeae experience, SEEKS POSITION as 

of Tyre Vili — Address. P722, ** The Eagineer ” Office. 


Works Engi ineer, M.I.Mech.E. 


(46). a); RES EMPLO LOYMENT. Thorough 
ractical man with wide* Da oraee al 








yre Kolting.—Applicant 














ech. and Elec. A.C = ond D Lion 5 # 3 
engines, Der! 
ba Ag Ag P pects ation at eed : Bus'pes: 
man, accusto se 
Chief ae a a reeeh att other permanent res 
position — A daresa t? neer". Office. Pr | 


Faia 


Secretary Seeks ae 
E Bek a ons g Ba 














Begins, “Potninen: aCe Yeors 


S$ f€sponsible: POSITION ; 
ita’: at liberty 25th “inst —Ad ddrese, 
Rnginegr” Office. 


iperienced Foreman Hiationer, 
over military age, a ay POSITION Santonio er near 


ine he 
emis 











tempering all Saas f work wel up i al omnes pve Bs cone 
nection with agg 
Office. 

oreman Boilermaker Seeks 


J SITUATION ; 25 years in Tast post as F.B.M. ; experi- 
éhced “in loco. and stationary boilermaking and repairs; 
energetic and we =< niser, excefleht record refer- 
ence.—Address, 756, “The ngineer” O: Office. 8 


oreman “Pataenake Re- 
a in ventas of owa, REQUIRES POS ee 
mal il aiorly pena Highest Te efgrence, aA, 
be Engineer" 
Foreman Platerand pees 
23 years’ experience in to o and ey 
water-fube and marine boilers, Honours Ce ope a 


City and Guilds, first- ae knowledge of 
P87, “ The Engineer” Office. P727 » 


A Large Firm of Engineers in 


VE an orguis for a YOUTH of Good 
TUM 


iadeds di both Works 
the course to ineluc jude The tneonaee ee OE a 


Boceeme Operating an Tia 
a ee ratory equipped with high- 

and p ——e eerition could 

SHOMTLY "UNDERTAKE, during « break in their own re- 
search work, the CONSTRUCTIv hy § TESTING of EX- 

PERIMENTAL PLANT. sanctioned by ti the M ry of 
Mnnitions.—Address, 651, “‘ The Engineer’’ Office. 6611 























[>spectng, ts Bere Estab- 
DERTARE TESTING: VisiON Rieetncs 
can f, Structural Work, Br areends a he ISI 
a Sarees Pose. ag ot Tegincer? Omics. sas ! 
anted :— 





report. to A 

















anted, Time Register, Any 
make ; must be in good working order. State ma 


MOTIVE: 4t. a li 10in. “by 151 
‘cylinders a y isin. 
Wheel base oe exceed 9ft. 
125 Ib- per square inch: 
All motions by steam. To- 
reinsured with leading insurance com 
N@LE CHAIN GRABS 
capacity. 
“Elite, 
Purchasing Department, Hayes, Middlesex. 
UNDERWOOD, 3, Queen-street, E. 
CRANE, 20 to 30 cwt., preferably fitted with “ 
anted Immediately, for Work 
4651, Willings, 125, oes W.c F 
3, Quee n-street, 
diameter, 6in. long.~Address, 757, “‘ The Engineer ” Office. 
Box T.R., Smith’s Agency, Ltd., 100, reg 
*treet, 


stroke. net to ror steel fire- 
and centres 
load -of 2 face at 36ft.-radius, and slew ame tirele, 
One or two New or ond-hind SES 
ly, giving fn ietrmatios of condition, where ins, 
Wanted, Kconomic Boiler, iat 
Good Second-hand 

grab. Length of jib about 25ft. to 30ft.—Address, 761, oe 

of Eotienal am ortance, 12 N.H.P. PORTABLE, or 
vo Iron Chimney, 2ft. 6in.- 
\ abil ‘One Modern Rivet- 
Wanted, Two Standard bom 





One New or Second-hand L tAeapied & TANE 
box and tubes. Boiler“ to vansete for a workin, pee vcard 
Spring buffers a’ stand an a height 
One New or Second- hand Steam LocoMOTIVE CRANE, 
travel with above load in any position — to track. To be 
for small coal or coke handling, about 4 to 1 cubic yard 

may het made, and price, THE GRAMOPHONE CO., 
by 8ft., for 150-160 lbs.—Full particulars and copy last 
Fr 

W anted, 

Steam or Electrically-driven TRAVELLING JIB 
Priestman 

Engineer” Uffice. 

SEMI-PORTAB.. INE in Se condition. — Whe 
3ft. di a, D3 high, with base.—A. U a 
MAKING MACHINE, suitable for rivet pin. to lin. 

and lowest price.— 

MUTIVES. Must be in first-class -co: 


with at leist 60 Ib. boiler pressure ; cylinders 15in 
dia. ; rigid wheel base not to exceed 13ft.—Box 4590, Willipg’s, 
128, Strand, W.O. 2. 


\ anted, 10, 12, or 14in Slotting 
MAC HIN E, either Seu or Second-hand, Must be in 

good order.—Send fall particulars and price to 727, ‘The Pe 

neer ” Office. 727 





ror ee Two Sensiti 


inedinte se. “” 
faatiuce. rar ao 
in bo 


:. fp odo gn al particulary and es " P71 ¥ 
Wanted, 50-60 HP. bg. 
MDRbAA? EESERIN WORRS ta Riga 


to ig 
Dock, Li: 
W te fi 
= for S00 nal sin, Hise’ 


Queen-street, E. 











MACHINE TOOLS REQUIRED 
URGENT WAR WORK. 


Ten 8in. CENTRE LATHES. Admitting not less than Stt. 
between centres. 





: “aid lin. centre lathes. 


Two Pearn's of vat BORING and FACING MACHINES. 
Ten vecticat D CLIN @ MACH ES. 
ve DRILLING MAC 


sik G54 MACHINES, 2 ait radial self-act. to head 
two 1. and 16in. 


Two Vertical MILLE! in. * X 18in. approximately. 

Two Horizontal MILLE itto. eS. 
aig to vertical i ae 16in. slo cond machines. 

One Doub'¢: mals ReTEAD MILLING MACHINE. 

Qne Zin. D 

Que 16%0. ACHIN 

‘Twe 1218. SLO A Ss. ; 

ive . HAG MA me either Racine or Acme. 

One meer = alternative vers iw DING MACHINE 


== ree PAR Reber ROLLS. 


One Enres PUNCH nna BREAKS.” to take 6ft. or Sft. 6in. 


ving machi: d 

aan sand ones HULL PARTICULARS. ‘STATING 
BeR OF MACHINES LOWEST I ABLE BARLIEST 
SSIBLE DELIVERY and LOWEST ! 


CROSSLEY SSOUAPRS 
OPENSHAW, MANCHESTER. 


Revsrsk soroete te, qeavteey 


No. 2d Ty Browne's qavertising UMices, 163, 
street, #C.4.~:- ee wo sete p . 


774 





¥ 








af ae... 


All i os Bos oa re 


sans 1 PUGSEET’ and SONS, , Lawrence mn 


For Sale :— 


LANCASHIRE BOILER, 30ft. by 9ft., insured 100 Ib. 
ea LeOWAY TYPE BOILERS, aeft. by 7ft. and left. by 
SCpRNIST BLL y 4{t.; will reinsure for 80 lb. 
PD BLP. NATIONAL GAS ENGINE, No. 17,461, “X” 
ope ae th Suction 
Bile. TANGYE ‘OIL ENGINE, No. 7934 B. 
WINCH, diameter 











Bae a cna 
STEAM ENGINE : by 2in. 
stoke foes vith Cond 4] 0 nor. : 
by ot sie ya ah by a Sin 3in. EAM PUMPS, om 
NraireeaL ia me 10in., #in. and 3in., belt 
STANLEY ENGINEERING CO., Bath. 760 

for Sale :-— 
ONE. GENBRATING SET, 125 K.W., with 250 


iy 


re and 
Fant! Alte Alternator, 2000 50 periods 
PARSONS STEAM TURBINE and ALTERNA. 


R, 3500 K.W., 1200 r.p.m., to sq. fn., alternator 
ae and =r wind hg 6000 volt maxi- 


0 
Sura S53 5 ont 
TWO are ae E ay R ine 
erator “fo ew De SS nee oes Se 
ved BABOGCK and WILOpx 
er spe Boller, with palent sveam super 


heaters.-° 
WATSON - WRAL | COVOR USER with 
pen an per hour, 


25 cae some "SHUNT WOUND, 


; 2epole 
VERTICAL “BOILER, ‘Gft. high by 2ft. Gin. dia., 
tT EAD 12ft. 


'b. pressure. 

ONE HEADGEAR PULLEY, 

behing aoe a Tow Ages to left. ~ $i _ good order. : 
MORTAR MiLL, under driven, ft. pan, 

HL Tin. X 12in. 

H. LONGBOTHAM & CO., Ltd., 
& AT MILBURN wanen NEWCASTLE ON-TYNE. 

Tel. Add. : “ Engineer, Wakefield.” 2017 o 


dia., 








Yanted, 50 H.P. Town Gas 











poms 22, 1917 





or fire, Pumps and Well-| For Sale.— on Hand Trave)- 
j Habel gare ha | Coy ean ee 








For Sale, a Royal “ Barlock” 


to ra in gsm condition ; only Sot 
< sent on approval, £12 10s. 
Elton: qoad, pston, Bristol. tol i Xf. 


Fer Sale, "Air Compressor, by |e 


Re ey! steam cyl. Bic ges air 12in., stroke *.. 60 1 
A gal 





60 1 bh an air Teceiver Sft. by 261 
eae 3, Queen-street, E.C. 


Pe ES P &. ANE mponia Refriger t- 


suitable 40-tons oi eines we 
@. ELLIO fT 











cee Sale, 40 Horse- “power Marine 

ix cylinders. Also Steam 
poe Ao idea Re 
Sale, 50 H.P. Robey 


RTICAL bad | HORIZONTAL CcOMPOUN 
ESL GHTINGS 10 H.P. motor, $0 nel, J Swf 

HORIZONTAL ENGI INE PUMPS, BOILERS, &, Good 

and cheap.— Address, P710, ‘Tne Engineer” Office, _ P710 « 


| Fer Sale, 300 ) K. W. Generator, 

















TT eed Gon Ltd, 188, Long-lane, 8.E.1. 786 mA Westi' anes nd wound, 500 volts 
three- s, aac pe, with rope pull ~ 
Fr Sale, Blowers, 7in. and din. | 5c won For immediate "deliver rs i 
rt. wie ri ng ciins beer pt and eens pulleys ; for 
=b. Se KING and CO., Ltd., 
immediate DISPOSAL in Glos i703 0 enerating Seta: — 
A 
“Fa, ale, aliens Tanks, En- with ne ap igo] 400 4.36 F) see elt De. 2 
sates -» $88, Long-lane, S.E.1. 7516 “Two eid Ww, ‘compeising B Belliss seed Sew wt on 
. e a 
Fer, one “* Crossley = Bie ME fn “gue fe wt 408 vot volt, A.C. 80 period, 3 phase. 
ee with N10-val Samp. Dynsino | One 10 K W., 220 volt 60 pe 
F and Suite 5 excelle mt conditio; vilig ta One 350-K.W. Brush afeoe ne ee olts, D. a 
complete 2a or wil e “W. De Laval Tarbo, 400 volts. 60 
enna isto The e 





Fror aire eae Boiler, by 
TDERWOOD s Quae oe emg! panes dome, 100 lb. w. aod 
or Sale, Exceptional cae 
yey 6 ed Rese 8U crix GAS 6LN 
PePeee neta, ieee 
Bristol.” 
754 
te. cyl, l4in. stroke, also 2 pairs 


t ig In 

Rye Bristol. Sano: a: Re, 
6 
746 





neat 





5. Elton. 
Mar-hall Yertical 


COMPOUND, each 150 
a LIOTT and Cv., ie. 188, Lovg-lane, 8.E.1. 


Pe eee Se 
Ga FA Med aaah MeANCaE'S, "Ws, 
ici se si ie ones aro Crane, jBlovatot at and 


are h, Cambs 
‘or Sale, 


rate Soe reece 
a eee 
BALROUR, He Saxo ed 

for, S Sale, One Railwa ay Wagon 


HB BRIDGE, d double ble steelyard, 
One cast rans truck TURNTABLE, 12ft. ‘in. ae 
cast 1 S of various lengths, Wft. to Btt., 
ite § tops gach. . 
SAMUEL BUTLER and CO., 
ley. Leeds. 136 


Fors Sale, One Set of Triple | ™ 


ANSTON ote te Thverted type 
ajlinders 9 RPM, gontenad for 600 H.P.economital load at 


Cumpicte jet condenser, vertical air pump, worked 
tre 


For farther parti irs op q to W. MANSHALL and 0O., 
r culars apply an 
Kitesmere Works, Hulme, Manchester. Pris 


Ps. Sale, One 300 B.H.P. 
anda candor, gomple be tye! gee GAS ree. 
seen eu Tauning f1 im Pancashire.— 78. the I Baginger* 


























Fer Sale or Hire, Electric} if 
‘Tada, EC. Tel. : City 3938. 
P., by Ruston-Proctor. 
76-80 Ib: w. p—A UNDERWOOD, 3, 


Bulent fits ae 
Portable Hngine, 16 
Kor Sale, Theodolites, 


LUI ae o 
Fer. Sale, 
Two p: ae noo = “ss 
DRA a@ IN gS kg | SECOND-HAND. 
BEERS icy ote 





lor Sale. araie 
Gracie rags innrooal 





Sale, Time Bennet i= Da 


her. 
offers} bor ban, Stalth's Ager Ed 


For Sale, Two No. 3 ge eames 


store Mate i. wheel, ae, ciple | A Be ~ F mg oy 
volts, 2 B.ELP., 1060 R. 





260 K. W. pe isn 3 phase. 
wae 500 K. aoc, ae , 500 volts, single-bearing Generator o 
‘mse fod ae K.W., 500 Late 6 pole, shunt- —— Generator, with 
“ge en couplin, ts —-* 
» Slip ring, volt, phase Motor; speed, 580 


“pas. pe Bolle, 13f fn, by font oin., with Buy 
iler, 13ft. Gin 
and Bennis Stoker ; insured 180 yong A accel 
All the above are open ny a inspection, and ready for 


immediate des; 
Apply, F ‘CRANK GILMAN, Lightwoods, Birmingham. 771 « 


MACHINERY FOR SALE. 





VATS. 
Pour Cl b wehid iro PINE yare., ott fi 
i doen, Il shafts and Se: 
a Ghevat, ter diameter, Bin cep. A fine 
lot, in tes pay Ceaaibicds and suitable for chemical or 
lectrolyte wor 


STEAM dsdntns. 
oe din gi Fostqeatel, B Hick-Hargreave ENGINE, 18i0. 


Se pond Hayward: -Pyler ENGINE, léin. and 
Horizontal Bingie cylinder 18in. x 26in. ENGINE, by M.R 
Horizon der 13in. x 26in. ENGINE, by Robey. 


Vern Spend EE Meat _Pobgy ENGINE, totally 
oreaM WINCHES AND 9 DINDLAGSES. 





‘CHES, Tin. efliuders, warping 
morse] pai meat £4M eee Gin, pate £35 to 


Snel STAN 


ELECTRIC CRANES. 


ma meg by Rushworth, steel jib, 
SER 


aig saith, ss sect ih ee 
Strata CRANES, to lift 20-30 tons. £250 each. 


He why Net's Ron. span. 
A RIAL ROPEWAY. 
BRIAL Bight , by Dullivents, $00 500 yards long, endless 


steel girders. 
LocoMOnIVE. 
12in. Four-coupled Gate Boman ih, Sep with 


JOHN FREDERICK WAKE, DARLINGTON. 
Sande Tank Shunting Locomo- 


=H A. Mite. inion. Rm " Fs = standard gangs i 
ust finis! iring job.—JOSE 
SONS, Ltd., Cattybrook biring job. re ce 


Seyi ders, £100, 





mgt ete 


STOCK BOILERS. 


wa iy igze 


GEVEEGE! 


JOHN | me: | (OM PSON 


Hin, 





& 








Plates & Sheets. 


& STEEL Bars. 


STRINGER “BROTHERS, 


WEST BROMWICH. 








7ct farther lars apply to W. MARSHALL and ©0., 
lesmere het articular: Pr pester: P716 ¢ 


fe r Sale, Two Stockport Gas 





ENGIE ES. “EP 180 r.p.m. Each ‘por fitted with 
tre bg biog Bye ee is, 7ft. dia., gasbags and silencers 

que i It-driven bi- -Dular compound wound 
De PDYNA (0, 220 vol 


150 amps., r.p.m., mounted 
on sliding bed lates. e whole pod seen b: appointment. 


on ‘SPCRETARY, Co-operative Society Ltd. 





Fer Sale, 25 H.P. DC. Control 


PANEL, as new. One 24 H.P. 440 volts, 25 per. A.C. 
Motor, new. 


G. ELLIOTT and CO., Ltd., 188, Long-lane,$.E.1. 7504 











MICA 








F. WIGGINS & SONS. 


FOR INSULATION, TION, sxozT2Y 
ant 10% Minsvion LOBPON. 


Telephone: one: Avenue 2248. 


Langest Stock in the World. 














CAST IRON COLUMNS, 
STANCHEONS, TANKS. 





Ree Oe 





CORPORATION STREET, BIRMINGHAM. 


“KEAY, Lro. 


M70 





PATTERNS. 
GEO. WAILES and CO., 


Pa EUSTON ROAD, N.W., 
Prepared to MAKE ALL CLASSES RJ PA! NS 
Pints! OF cored Work: te dstuings oy okete +e 
Work can be carried F 
f == Poem ls « super: 
MORTISE GEAR WHEELS, all Sizes. Spl 3015 


~ METAL 
MELTING 


FURNACES. 
MONOMETER MFG. CO. ,Ltd., Aston, Birmingham. 


W. G. BAGNALL, L* 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 
OG ec SAL 
Tipping Trucks, S  Watons Turntables 

Spl 3024 
See Illustrated Adot. susenate resues. 
TIMBER PRESERVATION. — 


CUNNINGHAM'’S GARBO-TEREDO 
nnn aoa 


Sole Agents in the Uni-ed Kingdom : 
BARRY, HEAD & CO., 
. 110, Cannon Street, E.C.4, M113 
































v., 
ven 


and 
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THE GERMAN HIGH SEA FLEET AND ITS 
BASES. 
No. IL* 

Ir was quite in keeping with German methods 
that the first stage in the building up of a great naval 
organisation should have been the establishment 
of dockyards and bases long before there were ships 
to use them. As early as 1854 plans were framed for 
founding at Wilhelmshaven a sea arsenal which, 
in the words of a contemporary memorandum, 
was to “rival, if not surpass, the dockyards of 
Portsmouth and Toulon.” At that date Prussia 
as a naval Power was negligible in comparison with 
jreat Britain and France, and many more years were 
to elapse before the nation became reconciled to the 
prospect of assuming the heavy burdens inseparable 
from the Government’s ambitious schemes of naval 
expansion In 1855 the first sod was cut at Wilhelms- 
haven, and fourteen years later the work was brought 
to completion, at an expenditure of three millions 
sterling. The development of Kiel is rather more 
recent. Until 1864 it was in Danish possession, 
though Prussia had for a long time cast envious 
eyes on this magnificent harbour, and its acquisition 
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two powerful dredgers are always at work. It was | 
opened as a dockyard in June, 1869, since when many | 
extensions have brought its total area up to 5,300,000 
square metres. In consequence of the tidal conditions, | 
which are abnormal in this section, it was found 
necessary to construct an elaborate system of sluice 
gates in order to render feasible the entrance and 
departure of deep draught ships at all times and 
'seasons. The two main locks have a length of 980ft., 
| sufficient to accommodate any vessel likely to be built 
|in the near future, though if warship dimensions | 
continue to increase at the rate they have in the last | 
ten years these locks may eventually prove too small | 
for the purpose. They constitute what is known | 
,as No. 3 Einfahrt, and until recently it was only | 
possible for vessels of the ‘“‘ Dreadnought” type 
to pass in and out of the yard through these gates. 
Shortly before the: war, however, another channel 
was cut between the dockyard and the bay (No. 1 
Einfahrt), with locks large enough to take any ship 
_up to 1000ft. in length. There is a third entrance 
|(No. 2 Einfahrt) used by smaller vessels. No. 3 
| * Kinfahrt”’ opens into the fitting-out basin, or 
_“ Ausriistungshafen,” whence an inner channel, | 
spanned by a swing-bridge, leads to the “ Bauhafen.” 


the latest machinery, a good deal of the old plant 
having been replaced between 1908-11 at an estimated 
cost of £750,000. In the ‘ Kohlen-Hafen ” there are 
wharves equipped with Temperley transporters 
where eight ships can be coaled simultaneously. 
Inside this coaling basin is the terminus of the 
Ems-Jade canal, which connects Wilhelmshaven 
with Emden. The strategical importance of this 
waterway is, however, very small, as it is too shallow 
to be navigated by sea-going vessels. Rumours 
of its enlargement to admit of the passage of torpedo 
craft have been current since the war, but cannot 
be verified. 

Wilhelmshaven itself has always been regarded 
with particular pride by the Germans as a triumph 
of engineering skill and as the best equipped dockyard 
in the world. In the present war it has naturally 
assumed great importance as the principal war 
base of the High Sea Fleet. It was there that Admiral 
Scheer’s battered squadrons returned after the 
Jutland engagement, and where, a day or two later, 
the Kaiser delivered his flamboyant oration on the 
“victory” to the massed crews of the warships in 
harbour. A fleet of considerable size might lie 


'comfortably inside the capacious basins, and be 
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was not the least of the motives which inspired her | On this front the four building slips, two of which ; absolutely safe from molestation by hostile torpedo 


to attack Denmark. Immediately after the war 
the headquarters of the Prussian Navy were trans- 
ferred from Danzig to Kiel, and no time was lost in con- 
verting the latter into a naval port of the first. rank. 
Although it is still nominally the premier base, or 
“* Reichskriegshafen,’’ of the Imperial Marine, Kiel 
dockyard has steadily declined in importance since 
German naval power began to gravitate towards 
the west, and its building and repairing facilities 
are now inferior to those of Wilhelmshaven. 

The German coast has a total length of 918 miles, 
of which little more than one-fifth fronts the North 
Sea, yet it is along this short stretch of seaboard, 
from Emden to the Danish frontier, that Germany 
has concentrated the greater part of her naval 
resources. Nature has done little to help her here. 
The coast is bare and exposed, infested with sand- 
banks, and without any natural harbours worthy of the 
name, while the estuaries can be kept free for naviga- 
tion only by continuous dredging. 


WILHELMSHAVEN. 
Wilhelmshaven lies fourteen miles up the Jade 
River, and is approached by a narrow channel in which 
*_No. 1. appeared June 15th. fc 


are nearly 700ft. in length, the third and fourth | 
being 350ft. and 300ft. respectively. Adjacent to | 
the same basin are seven graving docks. The three | 
largest are uniform in size, viz., 625ft. long, 100ft. 
broad, and 36ft. deep; three others are each 580ft. 
long and the smallest is 380ft. Two new docks 
to take vessels up to 800ft. were understood to be | 
under construction in 1914,and may now be completed. | 
Furthermore, the yard possesses one floating dock | 
with a, lifting capacity of 35,000 tons, and five smaller 
docks of the same type. A network of railway lines 
links up every part of the establishment. In June, | 
1914, the employees numbered 10,748, and 36 naval | 
officers were connected with the various depart- | 
ments. 
Apart from naval construction and_ repairs, | 
Wilhelmshaven now manufactures gun mountings, | 
armour plate, ships’ main and auxiliary machinery, | 
and boilers of the Schulz-Thornycroft type. Guns | 
of the heaviest calibre can be relined and otherwise | 
repaired in the dockyard shops, which also manufac- 
ture projectiles, fuses, fire-control apparatus, torpedo | 
tubes, and other ordnance accessories. The shops, | 
which for the most part are of modern construction, | 
cover a large area of ground, and are equipped with ' 





craft. The locks are specially designed to allow 
ships to pass in and out with the minimum of delay, 
and as a rule a whole squadron can leave the harbour 
at one tide. There is, of course, this serious draw- 
back, that extensive damage to the main sluices 
would effectually imprison whatever large vessels 
happened to be inside. 

It need hardly be said, however, that the defences 
of Wilhelmshaven are on a scale commensurate 
with its importance. Wangerooge a small island 
commanding the mouth of the Jade, is armed with 
batteries of heavy guns, and there are other. powerful 
defences on the mainland, so disposed that their 
guns can sweep the narrow and tortuous fairway. 
Even if these defences did not exist it is doubtful 
if a hostile foree could make its way up the river 
without experiencing disaster from the treacherous 
and constantly shifting sands with which it is 
encumbered. To familiarise German naval officers 
with the peculiar difficulties of this region there is 
an immense model of the Jade River and Bay, 
housed in a special building in the dockyard precincts. 
This model, which is composed of sand and mud, 
faithfully reproduces every feature of the Jade 
fairway. By an ingenious contrivance it is possible 
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to reproduce with perfect accuracy the ebb and flow 
of the tides, &c., in such a way that prospective 
navigators can make themselves thoroughly con- 
versant with the snares and pitfalls they are likely 
to encounter in these waters. 


CUXHAVEN. 


Another port which within the last few years has 
become an important naval station isCuxhaven. By 
arrangement with the Hamburg-Amerika Line, naval 
vessels made free use of the anchorage, docking, and 
coaling facilities established by the company for its 
mercantile steamers. Men-of-war belonging to the 
North Sea squadrons and flotillas were frequently 
sent here to relieve the congestion at Wilhelmshaven, 
where suitable anchorage room for ships of deep 
draught was sometimes at a premium. Since the 
outbreak of war, it is understood, a 35,000-ton 
floating dock has been brought down the river from 
the Blohm and Voss yards at Hamburg and moored 
off Cuxhaven for the reception of damaged warships. 
There is @ mine and torpedo base at Groden, two miles 
higher up the river. The new harbour at Cuxhaven, 
completed in 1901 at a cost of £350,000, has a depth 
of 27ft. at low water. Near at hand are well-fitted 
repair shops and coaling wharves. The mouth of the 
Elbe is very strongly fortified, as befits its high 
strategical importance, for Cuxhaven, besides being 
the deep water port of Hamburg, also covers the 
North Sea terminus of the Kaiser Wilhelm Canal, 
which joins the Elbe at Brunsbiittel, about seventeen 
miles up the river. 


THE KAISER-WILHELM CANAL. 


The popular conception of this canal as the favoured 
refuge of the enemy’s battle fleet need not, of course, 
be taken seriously, though it unquestionably exercises 
a profound influence on the general scheme of naval 
strategy. It brings the North Sea and the Baltic 
within s few hours’ distance of each other, and 








course. Several of the old bridges had to be recon- 
structed, and in connection with this work great 
difficulty was caused at Rendsburg by repeated land- 
slides. 

The following table gives the principal dimensions 
of the canal before and after the enlargement :— 


Old Double Locks at Holtenau and Brunsbiittel. 


Feet. 
Length .. 482 
Width .. 82 
Depth... .. 32} 
Depth of canal .. 294 
Width at bottom 72 
Width at surface 2194 

New Double Locks, 

Feet. 
Length .. 1082 
Width . 147 
Depth 44 
Depth of canal 36 
Width at bottom 144 
Width at surface 333 


At the Brunsbiittel, or North Sea, terminus of the 
canal there is a coaling basin, 1700ft. long and 680ft. 
wide. Large stocks of coal were kept here, and there 
isan up-to-date coaling plant. It may be added 
that the canal locks are of extremely massive con- 
struction. In all probability they could endure a 
heavy bombardment without suffering serious damage, 
while bombs of the kind usually dropped by aircraft 
would be practically innocuous. 


HELIGOLAND. 

The island of Heligoland, although it does not rank 
as @ great naval base, is of sufficient importance to 
eall for mention. In the present campaign it is used 
as an advance post by the German light forces. At 
the time of its cession to Germany, in 1890, it was 
expected that Heligoland would entirely disappear in 
the course of fifty years or so, owing to the rapidity 
with which the sea was eating into the soft limestone 
foundations of the island, 
and it has since been 
suggested that this con- 








HELGOLAND : 


sideration had something 
to do with the readiness of 
Lord Salisbury’s Govern- 
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enables warships of every type to pass to and fro, to reclaim a large tract of foreshore at the southern 


between the two seas unobserved by hostile eyes and | 
regardless of weather conditions. Each end is | 
guarded by strong outlying fortifications. The 
excavation of the canal began in 1887, and was 
completed in 1895, the cost being £7,800,000. It has 


a total length of 613 miles, with eleven sidings, and | 
is spanned by two railway bridges, at Griinenthal and | 


Levensau, at a height of 138ft. above the surface ; 
two railway swing-bridges, at Taterspfahl and 
Rendsburg, and two drawbridges for ordinary 
traffic, at Rendsburg and Holtenau. Large vessels 
can pass through at a speed of ten knots, smaller 
vessels at fifteen knots, and from seven to ten hours 
are occupied in the passage, according to the size of 
the ship. 

The value of the waterway for naval purposes may 
be judged from the fact that, by this route, Kiel is 
only eighty nautical miles from Wilhelmshaven, 
whereas prior to its completion vessels had to make 
the difficult voyage through the Great Belt and round 
the Skaw, a distance of 530 miles. Ten years ago it 


nee — a ment to relinquish the 
cS r | place, in spite of its 
obvious strategical im- 
portance. Germany, how- 











became evident that warship dimensions were 
increasing far more rapidly than had been foreseen 
when the canal was built, and that unless steps were 
taken to enlarge the passage it would soon become 
inaccessible to the most important units of the fleet. 
Accordingly, in 1907, the new task was begun. It 
proved more costly and difficult than the original 
work, but was practically finished in June, 1914, a few 
weeks before the outbreak of war. The cost approxi- 
mated to £11,150,000. At Holtenau and Brunsbiittel, 
new locks of greatly increased dimensions were built 
near the old ones, and as the latter can still be used 
by ships of moderate size, the operation of passing 
the fleet into and out of the canal has been considerably 
facilitated, the actual reduction in time for a fleet of 
sixteen battleships being six hours. Four very large 
turning places were also excavated, having a width 
of 984ft., so that, if necessary, a whole squadron of 
vessels could turn completely round and retrace its 


| Emden became the headquarters of a mine-laying and 
| torpedo flotilla. 





| powerful batteries on the “ Oberland,” or plateau, 


ever, was not disposed to 
allow her new acquisition 
to crumble away beneath 
her feet. Large sums of 
money were spent on the 
erection of breakwaters 
and sea-walls, the first of 
which were demolished 
almost as soon as they had 
been built by the excep- 
tionally violent gales for 
which the “ wet triangle ”’ 
is notorious. But the Ger- 
man engineers persevered, 
| and finally, after more than 
ten years of incessant 
labour, succeeded in ar- 
resting the process of ero- 
sion. They then proceeded 
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extremity of the island and enclosed it by two moles, 
the position of which is shown on the accompanying 

i m. The west mole is 650 yards, the east mole 
430 yards in length. The artificial harbour thus 
created offers a perfectly safe anchorage to vessels of 
moderate draught. Though intended mainly for 
destroyers and submarines, it can be entered by 
gunboats and light cruisers. There is a small but 
well found dockyard with two pontoon docks for 
torpedo craft, together with repair shops, magazines, 
and coaling wharves. The island is protected by 


the gun positions being quite invisible from the sea. 
Large subterranean magazines have been excavated 
for ammunition and provisions, and everything 
possible has been done in other directions to render 
the fortress independent of outside aid for a prolonged 
period. 

EMDEN. 

The only other naval station of any importance on 
the North Sea littoral is Emden. Harbour works of 
considerable magnitude were undertaken here a. few 
years ago, ostensibly for commercial purposes, though 
their strategical value in war was emphasised in the 
German Press, and immediately after their completion 


In former years the port was a 
prosperous shipbuilding centre, but the rivalry of 
Hamburg and Bremen had an adverse effect on this 
local industry and the principal yard, known as the 
“* Nordsee- Werke,” went into liquidation. In 1912, 
however, it was taken over by the Hugo Stinnes 
syndicate and thoroughly modernised, and shortly 
before the war was engaged in building large merchant 
steamers. The inner harbour at Emden, which 
contains a 3500-ton floating dock, coaling wharves, 
and extensive quays, is reached from the river through 
a lock 853ft. long by 131ft. wide, the harbour itself 





and the channel leading to it being dredged to an 
average depth of six and a-half fathoms. 


The only ' 





navigable approach to the Ems is commanded by 
Borkum, a heavily fortified island of the East Frisian 
group. 

KIEL. 

The Kiel dockyard has an area less than one-fifth of 
that covered by the Wilhelmshaven establishment. 
It is situated far up the picturesque bay which, in 
happier times, was well known to yachtsmen as the 
scene of the famous “‘ Kieler Woche,” an annual 
gathering which, in scope and brilliance, rivalled the 
meeting at Cowes. The harbour is five and a-half 
miles in length. The entrance, at Friedrichsort, is 
only 790 yards wide, but higher up the bay broadens 
out until, between Holtenau and Heikendorf, it 
reaches its maximum width of over three miles. The 
dockyard, founded in 1869, covers an area of 1,273,500 
square metres. There are six graving and six floating 
docks, two of the former being large enough to take 
vessels up to 565ft. in length. The floating docks 
include one of 35,000 tons lifting capacity, built at the 
Howaldt yard. The shops are equipped with plant 
of 16,000 horse-power. In June, 1914, the staff 
numbered nearly 11,000 officials and workmen. 
Further up the harbour, with its slipways facing the 
narrow ‘‘ Handelshafen,” is the famous Germania 
establishment, controlled by the Krupp firm. This 
yard has nine building berths, five of which are 
between 500ft. and 720ft. in length, and a large 
number of special slips for building submarines. 
Before the war it employed 5550 hands. Vessels of 
every description and all sizes have been built here, 
besides which the yard constructs turbines and 
boilers on a large scale. The Howaldt works, another 
well-known concern, lie to the right of the Imperial 
dockyard. There are nine slips, including one over 
700ft. long, and a floating dock for vessels up to 
11,000 tons. The hands numbered 3500. The 
presence of these three great yards makes Kiel the 
most important shipbuilding centre in Germany, 
though of late years Hamburg has run it very close. 
The diagram of Kiel harbour which we publish here- 
with shows very clearly the position of the various 
shipyards and other naval establishments, including 
both the old and new locks of the Kaiser Wilhelm 
Canal at Holtenau. At Dietrichsdorf, just north of 
the Howaldt yard, there is a very large naval ammuni- 
tion depét. 

DANZIG. 

Danzig, the oldest German dockyard, was estab- 
lished in 1844. No large vessels are constructed 
there now, as the conditions are not favourable to 
such work, but there are special and extensive facilities 
for building submarines. The largest slip is 328ft. 
long. The yard possesses four floating docks and 
three patent slips for torpedo craft, and normally 
employed 4000 men, though the present total, accord- 
ing to the Swedish newspapers, is almost twice as great. 
Danzig is also the home of the Schichau firm, which 
for many years specialised in the construction of 
torpedo craft, but subsequently went in for ship- 
building of every kind. It has eight slips, including 
several that are 885ft. long and 150ft. broad, four 
small floating docks, and shops for the manufacture of 
turbine machinery on the firm’s own system. The 
branch yard at Elbing, where there are twenty-seven 
slips from 265ft. to 400ft. long, is principally occupied 
with the building of destroyers. 

There are many other important shipyards on the 
Baltic and North Sea, but as they have nodirect connec- 
tion with the subject of this article they need not be 
described here. Those on the North Sea between 
them a large number of docks suitable for the reception 
of warships—including two of 40,000 tons, one of 
35,000 tons, and one of 25,000 tons lifting capacity— 
which can certainly be reckoned among the resources 
of the German navy in war time. At Bremerhaven also 
there are two large graving docks, respectively 740ft. 
and 885ft. in length, which are no doubt at the disposal 
of the naval authorities. They are owned by the muni- 
cipality of Bremen, but prior to the war were leased 
by the North German Lloyd. 

It will be seen from the foregoing particulars that 
the German navy is remarkably well supplied with 
bases and supporting points. Indeed, it is much 
better off in this respect than the British Navy, 
especially with regard to the requirements of the 
present war, for our dockyard system was organised 
and developed at a time when the command of the 
Channel was our supreme strategical pre-occupation, 
and little heed was paid to the relatively unimportant 
North Sea area. Only in Very recent years did we set 
about the creation of a first-class naval base in those 
waters, and even then we went at it in so leisurely a 
manner that the war intervened before the work had 
been brought to a conclusion. Germany, on the 
contrary, set almost as much store by the develop- 
ment of her doekyards and coast defences as by the 
actual building of warships, and, at the outbreak of 
hostilities, had so ringed her coast with naval bases 
and defensive works that they presented a virtually 
impregnable and unbroken front. Possibly, if this 
had not been the case, her fleet might have shown 
itself more resolute and enterprising, and less prone 
to the indecisive tactics which it has pursued from the 
beginning of thse contest. The knowledge that 
shelter is always at hand should the tide of battle turn 
against them is not likely to be without effect on the 
German commanders. Indeed, its influence is to be 
traced in every engagement which has thus far taken 
place in the North Sea. 
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THE BRIQUETTING OF METAL SWARF. 
No, III * 


From what has been said it is clear that a 
good deal of evidence exists which shows that 
a considerable improvement is effected by briquetting 
swarf which has to be remelted in ordinary furnaces, 
though as to the exact amount of improvement there 
is no settled agreement; and secondly, that even 
with plant of small size and output, there should be | 
a margin of profit provided (a) that the improvement | 
is, at any rate, say, 2 per cent.; and (b) that the plant 
is kept constantly at work, so that the cost of 
briquetting may not amount to more than, say, | 
25s. per ton. 

We may say that in our estimates of cost we have | 
included allowances for standing charges, such as 
office expenses and other charges over and above | 
allowances for power, labour, depreciation, &c., 
and we believe we have overstated rather than | 
understated the costs. At the same time it should 
be understood that the figures we have given are | 
purely estimates, and are not the result of actual 
experience. We may add, however, that in no case 
of which we have heard has the cost of briquetting, 
even with the small sized machines, reached as high 
as 25s., taking everything into account. The actual 
saving in money will depend, of course, on the value 
of the metal, and the percentage saving will depend 
upon the nature of the metal itself, and the efficiency | 
with which the briquetting is carried out. In this 
connection the amount of pressure applied will have 
an important bearing. 

On the Continent and in the United States the 





to us by the representative of an American firm— 
the Southwark Engineering Company, of Phila- 
delphia—which was formed in 1913 to acquire the 
patent rights in the United States of Arpad Ronay, a 
Hungarian. 


Approximate Weights of Briquettes 6in. diameter by 6in. long. 


From steelturnings .. 38 to 43 Ib. 
» cast iron turnings i ee ee 
» copper turnings .. 43 ,, 49 ,, 
» brass ti i “F Ce 
» aluminium turnings EE oo. ae on 


Two features of some of the foreign machines 
may be alluded to as being worthy of consideration 
by our press makers. The first is that in some of 
them the briquette gets two distinct compressions. 
The first pressure is applied from the top, the bottom 


| of the die or mould being closed. During this process 


the air in the borings is largely expelled, and the 


| separate particles are brought more or less into | 


intimate contact with each other. The plunger 
is then withdrawn and the table is revolved so as to 
bring the die between two plungers so that pressure 
can be applied to both ends of the briquette, the 
die being free to move up or down so that the material 


‘in it is given freedom to adjust itself to an evenly 
| distributed force. 


The other point is that all the 
operations of the machines are automatic, so that the 
minimum of labour is required to work them. 

A British engineer who has been going into the 


| problem in this country very carefully for some time, | average carbon content. 
| and who designed the plant mentioned in an earlier | adding 40 per cent. steel scrap to the charge, and 


lhe said: 





cubes with a square hole running from end to end, 
and the surface on which the ram operates is approxi- 
mately 8}in., so that the pressure on the swarf 
amounts to about 214 tons per square inch. As a 
matter of fact, we believe this is a higher pressure 
than is used on the Continent, for the highest used 
there, according to the information in our possession, 
is some 15} tons per squareinch. The higher pressure 
would, of course, produce more compact briquettes, 
but would, at the same time, increase the cost. 
This, and the fact that a binding material is employed, 
may account for the fact that the estimated cost 
per ton—22.2s.—is rather higher than would have 
been expected for a plant of the capacity of that 
under consideration, 7.¢e., 100 tons per week 

The whole question of briquetting is very well 
worth the study of British engineers, apart 
altogether from actual saving in metal. For example, 
by the use of briquettes, steel can be charged into 
a cupola in such a form that it is not all burnt up 
before it is melted. On this point we can quote 
Dr. Richard Moldenke, who went to the Continent 
to study the question in, we believe, the year 1913, 
on behalf of an American Company. In his report 
‘“Perhaps one of the most interesting 
applications of the briquetting process lies in the 
ability to mix steel with cast borings. ... The 
contact of the low carbon with a high carbon material 
means the melting down of this combination with an 
In place, therefore, of 


part of this article, has brought certain points before in melting get perhaps a reduction in carbon in the 
us, and has been good enough to assent to their | castings corresponding to half of this as a result, 


publication. 





























In the first place he has found it much ‘either much less steel need be added to the borings 
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Fig. 5—HORIZONTAL BUNDLING PRESS 


question of briquetting has been much more deeply 
studied than here, with the result that machines of 
much larger size than have, as yet, been put upon 
the market by British makers have been produced. 
However, we are given to understand that such a 
condition of affairs will not continue much longer. 
There is already under construction by one of our 
makers a machine which is to turn out as much in 
@ minute as any machine hitherto made by that 
firm has dealt with in an hour. In weight of metal 
this would mean that an output of some 6} tons 
per hour when dealing with non-ferrous swarf would 
be reached. The largest foreign machine which 
we have yet heard of has an output of 6 tons per hour ; 
so that the British machine will be a little larger 
than it. We are unable to say more about this press 
at present than that it is being built. 

The question of size of machine naturally has an 
effect on the cost of briquetting per ton. The larger 
the machine, other things being equal, the less the 
cost per ton. But, of course, for the larger machine 
more material must be available, for to secure 
economy the plant must work continuously to its 
full capacity. Six tons per hour means 324 tons 
per week of 54 hours, or over 16,000 tons per year, 
and it is a large works which produces an amount 
of swarf so great. 

The briquettes made by the larger foreign machines 
are, not unnaturally, larger than those hitherto 
made in this country. An ordinary size is a cylinder 
6in. long by 6in. diameter. We understand that the 
compression is so high that the briquettes weigh 
from 80 to 90 per cent. of a similar cylinder of the 
solid metal. The following figures have been supplied 
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Fig. 6—VERTICAL BUNDLING PRE»dS 


better to use oil as the hydraulic fluid than water. | for briquetting, or if the full amount is added, a 
By employing it he has found that, in addition to} much stronger metal is obtained. A founder can 
avoiding corrosion his leathers last much longer, therefore not only utilise any steel scrap he may 


and the cost of repairs and renewals is considerably 
decreased. Then, too, he has found that there is 


| 


produce efficiently, but actually order or make his 
briquettes with just the proportion of scrap he wants 


a distinct tendency for the moulds to become barrel-|in them. In case of all steel briquettes it may be 


shaped, so that if they form an integral part of the 
mould table, the expense of putting them right is 
very high, not to mention the time lost in effecting 
the repairs. He has accordingly made the moulds 
entirely separate from the table, and when they 
become worn he simply removes them and replaces 
them by others, this being done at much less cost 
and much more quickly than repairing moulds in 
the table. 

It is the custom of some foreign engineers to add 
some sort of binding material to the swarf before it 
is briquetted. It is not, it may be explained, the 
universal custom to use a binder abroad—the Ronay 
process, for example, not using it—and, as far as 
we are aware, comparatively few adopt it in this 
country. The engineer whom we have been quoting, 
however, regards the employment of a suitable 
binding material a most important factor in the 
production of successful briquettes. He himself 
uses a mixture of linseed oil and resin melted 
together and mixed with the swarf. The 
proportions he recommended are about 22} lb. of oil 
to. 14 Ib. of resin to the ton of swarf. The briquettes 
when made with this binding material are dried for 
twelve hours in an oven. 

Another point on which this engineer lays great 
emphasis is the necessity for employing heavy pres- 
sures. For the non-ferrous briquettes which he 
is making he puts on a maximum pressure of 180 tons 





said that for air or open-hearth furnace work, these 
excel the regular heavy steel scrap in point of working. 
Not only do they melt faster, thereby shortening 
the heat considerably, but from the uniform size 
and shape, they pile nicely in the furnace, allowing 
a better circulation of the gases to melt them, than 
can be obtained by irregular and large scrap pieces.” 
Continuing, the same authority says: ‘‘ With regard 
to the briquetting of brass, bronze, aluminium, 
white metal, &c., with these the melting losses are 
the same as with the solid metal when meited, for 
in the case of all the softer metals and alloys, they 
are pressed together so closely that they are, for all 
practical purposes, sound pieces of metal. The finer 
the scrap the better the briquette, and hence a magni- 
ficent field has been opened for the economical 
recovery of the expensive metals in the foundry.” 
The question of bundling the larger scrap is akin 
to briquetting, though different results are achieved. 
Instead of small cylinders, or cubes, or whatever the 
shape may be, which are very nearly ds solid as the 
metal itself, comparatively large bundles or bales 
are produced, which, though much more compact 
and more handy to deal with than the untreated 
scrap itself, are far from being like solid metal. 
We give in Figs. 5 and 6 examples of two bundling 
presses, which may be taken as being more or less 
typical of British machines of this class. They are 
both of them made by Rice and Co. (Leeds), Limited. 


dead load. Now. the briquettes have the form of! The first is a horizontal machine with a box 4ft. long 
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by lft. 8in. deep by lft. 6in. wide, and is provided 
with a hinged lid. The material is dumped into 
the, box, the lid is closed;and secured, and a 
horizontal ram, the head of which forms one end of 
the box, is run out to a dead stop. Then a vertical 
ram, which is fixed under the box, is put under pressure, 
and exerts the final squeeze. The material is thus 
compressed in two directions, which has the effect 
of interlocking it and making it hold together. 
By judiciously putting the material into the box, 
that is, long material bottom and top and short 
pieces in the centre, very small scrap can be dealt 
with, and no binding is required after pressing. 
The size of the finished bale is lit. 6in. by lft. 6in. 
by about 6in. thick, and it weighs about 1} cwt. 
This makes a very convenient size for handling and 
stacking. A hydraulic pump without accumulator 
is usually adopted for working this type of press. 
This pump is provided with automatic knock off. 
Ail the rams pump at the commencement of the cycle, 
but when a predetermined pressure is reached some 
of them are automatically tripped and the remaining 
rams continue pumping until tinal pressure is reached. 
We understand that working day in and out an 
operative will average about twelve bales per hour 
with this press. 

The second press is one Messrs. Rice recommend 
for dealing with steel borings and turnings. It 
has a box lft. Gin. diameter by 4ft. deep. The 
material bundled is first mixed with a binding material, 
which, after pressing, quickly sets and makes a block 
easy to handle. This press is also usually worked 
direct from a pump, but may also be worked with 
an accumulator. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. XVL.* 
GASES. 

In the article on coal, we gave a brief description 
of the manufacture and purification of one of its 
principal decomposition products—coal gas. Before 
drawing our work to a conclusion, we propose to say 
something of other gases, little known to those who 
do not use them, ana far simpler in their constitution 
than coal gas. Discovered by science, their manu- 
facture is the outcome of scientific investigation, and 
not the mere retorting of a complex naturally 
occurring substance. 

The word gas is said to have been introduced by 
the Flemish chemist, Van Helmont—sixteenth cen- 
tury—being associated with the Dutch geest, a spirit 
or ghost, Vanish and German, geist, from the same 
root as the Anglo-Saxon gaestlic, ghastly. To the 
medieval mind, the air was a mystery, something 
supernatural: it could not be seen or smelled, but 
could be felt and heard. Gradually the idea of the 
material nature of the air was developed by the 
schools, but owing to the vague nature of the entity 
concerned and the difficulty of handling it, little 
progress was made with experimental investigation 
until the middle of the seventeenth century. No 
variety was recognised and everything of the nature 
of air was classed as air, until the advent of methodical 
experiment and logical deduction laid the foundations 
of this fundamentai department of knowledge. 

A gas is physically the simplest form of matter ; the 
laws governing its behaviour are less complex than those 
regulating the conduct of solids and liquids. To the 
recognition of this fact and the application of the 
principle of defeating the weakest enemy first, science 
owes many of its most wonderful advances, such, for 
instance, as we find in the application of the laws of 
gases to substances in dilute solution. The extreme 
fluid elasticity of gases and vapours and their high 
co-efficient of thermal expansion render them 
invaluable to the engineer. ‘he nature of explosion, 
the problems encountered in aeronautics, in meteoro- 
logy, in the study of acoustics, are all closely connected 
with the properties, both statical and dynamical, of 
substances in the gaseous state. 

Until the middie of the seventeenth century, the 
philosophers—students of nature—affected to despise 
experiment, their opinions being based on observation. 
The alchemists—seekers after the universal solvent, 
the philosopher’s stone and the elixir of life—lovers 
as they were of theory and mysticism, extolled the 
experimental method by which they hoped to secure 
wealth and the extension of life. Modern experi- 
mental science may be considered as the outcome of 
one of the controversies between two factions of the 
former, combined with the overthrow of the methods 
of the latter. A discussion arose between the plenists, 
or Cartesians, who denied the possibility of a vacuum, 
and the Vacuists, who maintained that there was no 
reason why a vacuum should not exist. Robert 
Boyle, born in 1626, “son of the Earl of Cork, and 
the father of modern chemistry,” flourished at the 
time of the plenist controversy, and the problem 
attracted him to physical science, especially the 
study of the properties of air. In 1658 he constructed 
the pneumatical machine—air pump—which was 
destined to be of primary importance in many of 
his subsequent experiments. His original aim being 
to obtain a vacuum, he made with its aid some 
significant discoveries. He demonstrated air pressure, 
and elucidated the volume pressure relations of gases. 
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His law—viz., that, at a constant temperature, the 
volume of a given quantity of gas varies inversely as 
the pressure—was rediscovered independently a few 
years later; by Marriotte, a Frenchman. Boyle’s 
speculations on the chemical nature of air, founded on 
many observations, including the gain in weight of 
metals on calcination, contributed to the advance of 
knowledge in his time, but the difficulty of pioneer 
work on an invisible and almost intangible medium 
limited such observations. to the phenomena of 
combustion and respiration. In 1661 appeared, 
anonymously, “ The Sceptical Chemist,” a book which 
criticised the teaching of the alchemists and depre- 
cated their method of expression and the ambiguity 
of their doctrines. As the author of this production 
Boyle did much to sweep away the cobwebs of 
mysticism. He was an early member of the 
‘Invisible College,” a body much attacked in its 
infancy for encouraging the investigation of Nature— 
then regarded by many as rank heresy—which 
eventually became our premier learned society—the 
Royal Society of London. His researches were 
mainly on “air,” and there is little doubt that he 
prepared the gases now known as hydrogen, carbon 
dioxide, and hydrogen chloride; but he did not 
observe their characteristic properties. His work, 
however, marked the beginning of a new era in 
natural philosophy, his doctrine showing that scientific 
advances were made not by theory or practice alone, 
but by the application of both. 

The discoveries and teachings of a genius have not 
infrequently been overshadowed by those of a greater 
and better-known contemporary. This was the case 
with John Mayow, a medical practitioner of Bath, 
who, in his experiments on air and his deductions 
therefrom, was ahead of the workers of his time. He 
recognised the existence of different kinds of gases in 
the air, and prepared a gas—nitric oxide—by the 
action of nitric acid on iron. He observed its action 
on air, but failed to see the analytical possibilities of 
the discovery. Boyle and Newton held the field in 
natural philosophy, and Mayow received little 
attention. Stephen Hales (1677-1761) prepared a 
large number of gases, but regarded them all as 
modifications of air,and failed to make use of the 
facts he accumulated. When, however, Joseph 
Black (1728-1799) discovered carbon dioxide, and 
Daniel Rutherford (1749-1819) isolated nitrogen, both 
realised that these gases were distinct in their nature 
from air. 

Then followed the epoch-making discovery of 
oxygen by Joseph Priestley and Carl Wilhelm 
Scheele, a Swedish chemist, working independently. 
Priestley also invented the eudiometer. Henry 
Cavendish (1731-1810) made the first analysis of air, 
devised the electric spark method of combining 
nitrogen and oxygen—thus laying the foundation of 
a@ very modern industry; and determined the com- 
position of nitric acid. Cavendish proved the 
compound nature of water; determined its quanti- 
titative composition, and also examined thoroughly 
the fixed air—carbon dioxide—of Black. 

All these eighteenth century investigators expressed 
their views of the action of air and combustion in 
terms of the phlogistic theory of Becher and Stahl, 
and it remained for Antoine-Laurent Lavoisier, the 
French savant, who fell a victim to the guillotine in 
1794, to free them from this incubus and to develop 
the new theory wherein oxygen was assigned its 
proper réle as a constituent of air and a supporter of 
combustion. fee 

Thus the composition of air—as a mixture of oxygen 
and nitrogen with small quantities of carbon dioxide 
and water vapour—and the explanation of the nature 
of combustion were gradually established. To these 
early workers, and especially to Priestley, Cavendish, 
and Lavoisier, chemical science and industry owe an 
irredeemable debt. Out of chaos they produced 
order, and paved the way for the work of Avogadro, 
Clark Maxwell, and Clausius. No new essential 
constituents of air were discovered until the last 
decade of the nineteenth century, when Rayleigh and 
Ramsay, as an outcome of the measurements, by the 
former, of the density of nitrogen from various sources, 
including atmospheric, discovered five new chemically 
inert gases—Argon (without energy), Neon (new), 
Helium (Sun), Krypton (hidden), and Xenon 
(stranger)—no compounds containing these elements 
being as yet known. 

Hydrogen.—The discovery of hydrogen is usually 
attributed to Paracelsus, a Swiss physician and 
chemist—fifteenth to sixteenth century., Its ex- 
plosive properties were known to Lemery about 1700, 
but it was not until seventy or eighty years later 
that Cavendish demonstrated the individuality 
of the gas, and showed its relation to water. It is 
prepared in the laboratory by the action of a metal 
such as zine or iron on dilute sulphuric acid, this being, 
in fact, the method by which it was first discovered, 
and it is obtained in a much purer state, when neces- 
sary, by the electrolysis of barium hydroxide. Traces 
of oxygen are removed by passage over hot copper 
shavings or platinised asbestos, the issuing gas being 
dried by means of calcium chloride, or of phosphorus 
pentoxide. 

The properties of hydrogen bear no resemblance 
to those of any other element. It is colourless, 
odourless, tasteless, specifically lighter than any other 
known substance, very sparingly soluble in water, and 
capable of forming explosive mixtures with air or 





oxygen, with chlorine and fluorine. It has also 
the property, in the presence of finely-divided 
metallic nickel, of combining with certain bodies 
that are chemically unsaturated. Its density is 
less than one-fourteenth that of air, and its lightness 
and buoyancy render it of great value for use in 
airships and balloons. Provided that it is sufficiently 
pure, the two main advantages over coal gas for this 
purpose are superior lifting power and the absence 
of deleterious effect on the material of the envelope. 

As a constituente of ammonia, hydrogen has in 
recent years been largely used in Germany in a process 
for the fixation of nitrogen, whereby the combination 
of the two gases, under high pressure—up to 200 
atmospheres—at a temperature of 500 deg. Cent., 
is effected by the action of certain catalytic agents, 
such as osmium, uranium, iron, manganese, or 
tungsten. The efficiency of the catalysts is enhanced 
by certain compounds of the alkali or alkaline earth 
metals ; but catalyst ‘“‘ poisons ’’ also exist, and these 
are many and various. The gases must be freed 
from these substances, the most obnoxious of which 
are compounds of sulphur and the hydrides of arsenic 
and phosphorus. The ammonia is separated by 
liquefaction, produced by strong cooling, or, in 
certain cases, by solution in water. This process 
was devised by Haber, is worked by the Badische 
Anilin und Soda Fabrik, and promises to become 
one of the chief methods of producing nitrogen. It 
need not stop at this stage, however, for a mixture of 
air and ammonia gas, under proper conditions, with 
platinum as catalyst, yields nitric acid, and through 
the work of Ostwald it may be developed by proper 
regulation to yield ammonium nitrate, a substance 
of high value as a fertiliser. 

The third important use of hydrogen is, as we have 
observed in a previous article, in the hardening of 
fats, by direct action in the presence of finely-divided 
metallic nickel. According to a method of Sabatier 
and Senderens certain fine chemicals are now made by 
the nickel method of hydrogenation, and this also 
is likely to find extended application in industry. 

With these developments it has become necessary 
to find means of producing hydrogen in large quan- 
tities at low cost. Owing to the expense of raw 
materials, and the difficulty of securing a convenient 
cycle of operations whereby the starting materials 
may be recovered, production by the action of metals 
on acids is not to much extent carried out on the 
works scale, though the msthod may occasionally 
be used for military purposes. Many patents have 
been taken out for the manufacture, and we will 
refer to some of the more important of them :— 
(1) By the action of steam on red hot iron, iron 
oxide is formed, and hydrogen is set free. It is 
then purified from dust, sulphur compounds, carbon 
dioxide, &c., by suitable scrubbing treatment. 
The iron oxide is reduced when necessary by replacing 
the current of steam by one of water-gas, the residue 
from this reaction being a source of nitrogen— 
Messerschmitt process. (2) By freeing water-gas 
from carbon dioxide, by means of lime or caustic 
soda, and subjecting the residue to the extreme cold 
produced by boiling liquid air, nitrogen and carbon 
monoxide are liquefied, leaving the hydrogen in the 
gaseous state—Linde-Frank-Caro process. (3) By 
the electrolysis of the chloride or hydroxide of an 
alkali. (4) The decomposition of acetylene—prepared 
from calcium carbide and water—by heating 
electrically. Hydrogen is prepared for Zeppelins 
by this method, which yields also a valuable by- 
product in the form of fine lampblack. (5) The gas 
is also produced by a number of other patent methods, 
mainly useful for military purposes. Hydrolith is 
calcium hydride, prepared by the action of hydrogen 
on calcium in the electric furnace, and on contact 
with water yields double the volume of hydrogen 
originally expended in preparing it. Hydrogenite 
is a mixture of five parts of ferrosilicon, four parts of 
slaked lime, and twelve parts of caustic soda. When 
heated locally a reaction takes place, and spreads 
throughout the mass with evolution of hydrogen. 
Both of these processes are due to Jaubert. 

Oxygen, discovered by Priestley and Scheele, and 
named by Lavoisier, occupies about one-fifth of 
the volume of the atmosphere, and its properties as 
a supporter of life and combustion render it one of 
the most important of the elements. It is also the 
most abundant, representing about half the weight 
of the solid crust of the earth, and roughly eight- 
ninths of the water. It can be prepared in the labora- 
tory by heating chlorate of potash either alone or 
with manganese dioxide, by the action of sulphuric 
acid on bichromates or permanganates, or by the 
electrolysis of dilute sulphuric acid, or of solutions 
of alkalies. On a commercial scale, Brin’s process of 
heating barium monoxide—the analogue of lime— 
in dry, purified air to about 700 deg. Cent. under 
10 lb. pressure, for long held the field. The oxide 
takes up oxygen, forming barium peroxide; the 
nitrogen is then pumped off, pressure being reduced 
to about 2 lb. Under these conditions the peroxide 
gives up its excess of oxygen, which in turn is pumped 
off and compressed into cylinders, reforming the 
monoxide, which is available again for the same cycle 
of changes. The method, however, has now been 
largely replaced by the liquid air process, which 
depends for its utility on the ease with which air can 
be liquefied by the method of self-intensive cooling 
introduced on the Continent by Linde and into 
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England by Hampson. Advantage is taken of the 
fact that a compressed gas cools on expansion. Air 
is compressed through a spiral, and allowed to escape 
from a jet. On issuing it is cooled, and in turn 
cools the air in the spiral by external contact. Thus 
the issuing gas becomes increasingly colder, until 
finally it issues from the jet in the liquid form. Liquid 
oxygen and liquid nitrogen boil at different tempera- 
tures, so that if the liquid air is fractionated the two 
gases can be obtained in a fair state of purity. 

Oxygen finds application in medicine, in the 
chemical laboratory, and in the production of high 
temperatures, such as are obtained by feeding 
acetylene, hydrogen, and coal gas flames with the 
gas. Oxy-acetylene cutting and welding, oxy- 
hydrogen melting, including platinum working, the 
autogenous soldering of lead, and the use of lime- 
light, all depend on the production of an intensely hot 
oxygen-fed flame. 

Ozone is a colourless gas, condensable in liquid air 
to a deep blue unstable liquid. Van Marum, in 1785, 
and Schénbein, in 1840, observed a peculiar smell 
in the neighbourhood of electrical machines in 
motion, and the latter found that it was due to a 
gas, which he named and found other means of 
producing. Andrews, in 1856, showed that the 
gas contained oxygen only, and Soret, in 1866, proved 
its composition, which is represented by the formula 
O;. It is prepared by the action of a silent electric 
discharge on air or oxygen, a current of which is 
passed through a special apparatus called an ozoniser. 
The first of these was devised by Siemens in 1857, 
and sinee that date numerous patents, founded 
much on. the same principle, have been recorded. 

The commercial preparation resembles that on 
the small scale. The pure substance is not obtained 
in either case; not more than 25 per cent. of the 
oxygen is transformed into ozone under the best 
conditions. The product is used in the sterilisation 
of water and to a less extent of certain foods. 

Acetylene was discovered in 1836 by Edmund Davy, 
Professor at the Royal Dublin Society, during an 
attempt to isolate potassium by heating calcined 
tartar with carbon. He obtained a black mass, 
which in contact with water gave rise to an inflam- 
mable gas, and he suggested that if a cheap method 
could be found for preparing it, the gas might well 
be used as an illuminant. Its development as an 
industrial commodity was not realised until over fifty 
years later, but in the meantime several famous 
names came into the literature of the subject, includ- 
ing Hare, Berthelot, Wohler, Kekulé, Vohl, and Sir 
James Dewar. Hare unknowlngly made calcium 
carbide, and from it acetylene, by the action of 
water. Berthelot prepared metallic acetylides, and 
produced acetylene electrically from methane and 
also from carbon and hydrogen. Wohler made 
calcium carbide by heating an alloy of zine and 
calcium to a high temperature with carbon. Kekulé 
prepared acetylene by the electrolysis of the salts of 
dibasic unsaturated organic acids. Vohl obtained 
the gas by passing oils through red hot tubes, thereby 
laying the foundation of our modern oil-cracking 
processes. From American petroleum he obtained 
a gas containing 20 per cent. of acetylene. Dewar 
obtained acetylene by passing hydrogen through 
tubes made of retort carbon heated to whiteness by 
means of.«n electric current. 

Acetylene is used, as we have already mentioned, 
in one of the processes for making hydrogen; as 
an illuminant in isolated dwellings, and in motor 
and bicycle lamps. It is invariably prepared by 
the action of water on calcium carbide, which comes 
on the market in the form of grey lumps, the product 
of heating lime with carbon in the electric furnace. 
The gas owes its position as an industrial product to 
the development of the electric furnace by Siemens, 
Bradbury, Cowles, agd Moissan; but the credit 
for the realisation of the possibility of producing 
calcium carbide on a commercial scale belongs to 
Willson, an American. In 1886, Cowles introduced 
a furnace lining consisting of a mixture of lime and 
carbon, and produced calcium carbide by the acci- 
dental overheating of this lining. No attempt was 
then made to utilise the discovery; but, in 1892, 
Willson, while working at Spray, with the object 
of reducing lime to obtain calcium for the reduction 
of alumina, prepared large quantities of the carbide, 
and, realising the potentialities of the substance, set 
up a works for its production. 

Nitrogen, which forms about four-fifths of the air, 
is produced by the methods we have already indi- 
cated,* especially the Linde-Hampson process, and 
is used in the synthetic preparation of ammonia, and 
of cyanamide and cyanides, from calcium and 
barium carbides respectively. 

Chlorine, discovered by Scheele in 1774, and pro- 
nounced an element by Davy in 1810, is a heavy 
yellow poisonous gas of an extremely irritating 
odour. It is largely used in the sterilisation of water 
and in gold extraction, and has been employed as 
poison gas during the war. It is prepared by the 
action of manganese dioxide on hydrochloric acid, 
the oxide being recovered by the Welldon process. 
It may be converted into bleaching powder, through 
its absorption by lime, or liquefied by cold and pres- 
sure and stored in steel cylinders. 

Carbon Dioxide, or carbonic acid gas, a waste 
product of the brewery, is used for aerating beer and 


* Refer to Agriculture and Hydrogen. 





mineral waters, and is sometlmes employed as a 


freezing agent. 

Carbonyl Chloride, or phosgene, prepared by the 
interaction of chlorine and carbon monoxide in the 
presence of animal charcoal, or of antimony penta- 
chloride, or by the action of fuming sulphuric acid 
on carbon tetrachloride, is used in the manufacture 
of dyes, and has also been employed as a poison gas. 

Laughing Gas, or nitrous oxide, is made by heating 
ammonium nitrate. It was discovered by Priestley 
in 1772, and is used as an anesthetic in dentistry. 

We do not need to dilate on the relation between 
science and these products which are so obviously 
scientific in their conception, elucidation and deve- 
lopment. 








THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 


. No. XVIL.* 
THE MANUFACTURE OF SOAP. 


Soap making provides a very important industrial 
outlet for the employment of vegetable oils, although, 
of course, the soap maker also uses large quantities of 
animal oils and fats. 


CHEMISTRY OF SOAP MAKING. 


As we remarked in a preceding article, fatty 
vegetable and animal oils may be considered as 
consisting essentially of a glycerine part and an acid 
part. To the soap maker the acid part is the portion 
of prime importance. In the process of manufacture 
the acid part is caused to unite with an alkali, the 
glycerine part being in general left over as a by- 
product. It is, of course, a very valuable by-product, 


particularly at the present moment, and, as a con-+{ 


sequence, we find it an increasingly common practice, 
particularly on the Continent, to recover the 
glycerine from the oil by special processes in de- 
glycerinising works, which carry on their industry 
quite apart from that of the soap maker. Under 
these conditions the soap maker works with the 
by-product of another industry, namely, the fatty 
acid stock discarded from the deglycerinising 
works. With the plant employed in the latter works 
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Fig. 76—SOAP KETTLE—FRASER 


we do not propose in this article to deal. Our 
attention will be devoted solely to the manufacture 
of soap from undivided oils and fats. 

When an acid, say sulphuric acid, is caused to act 
on a metal, say copper, a salt, copper sulphate, is 
produced. If the acid is the fatty acid contained in 
a vegetable or animal oil or fat, and if the metal is 
either sodium or potassium, the salt produced is 
known as a soap, a hard soap if sodium is the metal 
and a soft soap if it is potassium. Other soaps are 
possible and are made. Thus practical uses are 
found for soaps obtained by substituting for the 
alkali metals either iron, nickel, cobalt, zine, 
magnesium, aluminium, copper or mercury. These 
‘soaps ” are, in general, insoluble in water, and are 
used for such purposes as waterproofing agents for 
canvas, as “driers”? to be added to boiled oil or 
varnish, as constituents of anti-fouling compositions 
for ship bottoms and so on. We need say nothing 
more about the manufacture of these “soaps” than 
that they are made similarly to ordinary soap, or by 
employing such soap as a basis for decomposition. 

Pure hard soap is thus the fatty acid salt of the 
metal sodium. It should be perfectly neutral. It 
contains none of the glycerine of the oil or fat from 
which it was formed. Pure soft soap is the neutral 
fatty acid salt of the metal potassium. In its 
commercial production, practice is divided as to 
whether or not it should be freed from the glycerine of 
the oil or fat used in its manufacture. It seems to be 
established that if the glycerine is removed the 
quality and appearance of the soap suffers, and 
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accordingly it is quite a common practice to allow 
the glycerine to remain in the soap. 


SOAP BOILING. 


There are two distinct methods of making hard or 
soda soap, namely, the hot and the cold processes. 
The latter has a restricted application, and is not of 
sufficient importance to be considered here. Under 
the hot process the sodium is presented to the fatty 
acid of the oil or fat in the form of an aqueous solution 
of caustic soda, NaOH. This solution is added 
gradually to the oil or fat in a soap kettle, the whole 
being kept boiling. A typical soap kettle, made by 
W. J. Fraser and Co., Limited, of Dagenham, Romford, 
Essex, is illustrated in Fig. 76. It is built up of mild 
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Fig. T7—-STEAM DRIVEN CRUTCHER—SCOTT 


steel plates, and contains several separate steam 
heating coils and a swivelling outlet pipe with a chain 
hoist, whereby the soap, when formed, may be 
drained off. At the foot of the kettle an outlet is 
provided for the liquor separated from the soap. 
The size of these kettles may vary from 8ft. diameter 
by 8ft. deep to 13ft. diameter by 14ft. deep, and their 
capacity from 5 to 25 tons.. The boiling, it will be 
seen, is carried out at atmospheric pressure. This is 
the common practice. A recent improvement consists 
in conducting the operation under about 100 lb. of 
pressure in a closed vessel some 4ft. in diameter by 
8ft. high. 

The soda solution is added gradually to the oil or 
molten fat in the kettle. If it is added too rapidly 
the saponification process is retarded. On the other 





Fig. 73—SOAP FRAME—TIMMINS 


hand, the total amount of soda solution mixed with 
the oil or fat must be more than the quantity 
theoretically necessary completely to saponify the 
substance. An excess is required, because if the 
theoretical amount only is used a point is reached at 
which the soap formed up to that point, the oil or fat 
yet remaining to be saponified and the alkaline 
solution corresponding to this quantity of oil or fat 
will establish a balance. 

When the boiling operation is completed, the kettle 
contains, first, soap, and secondly, water, in which 
are dissolved the surplus caustic soda and the 
glycerine set free from the oil or fat. Various 
impurities from the caustic soda and some animal or 
vegetable tissue or other non-saponifiable matter from 
the oil or fat used will also be present, The mass in 
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the kettle, for the moment, is a more or less clear | of the kettle and sent to the glycerine recovery | the machines by an attached single-cylinder steam 


homogeneous substance. 


if at all, soluble in a solution of salt. Accordingly, 
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Fig. 79—-SOAP DRYING 


Soap, however, is scarcely, | department. 
' with water and again salted out. 


The soap layer is now boiled up again 
The aqueous liquor 
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engine is quite usual, for it permits the exhaust steam 
from the driving engine readily to be utilised in the 
jackets of the crutchers. In Fig. 77 we illustrate in 
cross section a steam-driven crutcher made by 
George Scott and Son (London), Limited. 

SOAP FRAMES. 

The soap while still hot is run out of the crutching 
machines into moulds or “‘ frames,”’ where it-is allowed 
to cool and set. A typical soap frame, made by 
Messrs. Timmins, of Runcorn, is shown in Fig. 78. 
These frames have removable sides, so that they may 
be knocked down when the soap has solidified. They 
are frequently made of cast iron, but mild steel is 
now being commonly employed. The capacity of 
each is anything from 3 to 10 ewt. of soap. 

SLABBING AND CUTTING. 

The slab of soap, as taken from the frame, has to 
be cut up into bars, and these bars have, commonly, 
to be again cut into tablets. The original slab is 
first sub-divided into several slabs of lesser thickness, 
and each of these is cut up into bars by means. of a 
machine, such as that shown in Fig. 84. The machine 
illustrated is made by Messrs. Timmins, of Runcorn, 
and has a flat table whereon the divided slab rests. 
By means of a hand wheel, crank discs, links, levers, 
and a guided cross-piece, the slab is pushed forward 


dry common salt is shovelled into the kettle, and the | is run off and the boiling and salting process repeated | poneath a fixed bridge, from which a number of equally 


whole contents are thoroughly boiled up again. The|a third time. 
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Fig. 80—STAMPING 


salt entering into solution causes the soap on cooling 
to separate out on the surface. The aqueous liquor 
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| coloured soap called the 





Thereafter, the soap left when the 
third liquor is drained off is given a final boiling with 
water in order to hydrate it to the correct degree. It 
is not, however, subsequently salted, but is allowed 
to stand for some few days undisturbed. At the end 
of this time it is found to have separated into three 
layers. At the foot there is a small layer of alkaline 
liquid. Intermediately, and amounting to about a 
third of the whole mass in the kettle is a layer of dark 
“nigre.” This substance 
contains traces of caustic soda and salt solution, and 
owes its dark colour to the presence in it of soaps of 
iron, copper, and other metals. Above this is the 
“neat”? soap which, being practically pure and 
neutral, is in a condition to be used. The “ nigre,” 
after removal, is boiled and salted and otherwise 
treated for the recovery of its valuable portions. 


CRUTCHING. 

The “ neat ’’ soap is, as we have said, in a condition 
to be used. In nearly every case, however, it is 
passed into a, “crutching’’ machine, wherein 
colouring, scenting or other matter is added to it. 
Among such other matter are various “‘ fillers,” such 
as clay, talcum, chalk, barytes, seed husks, asbestos, 
magnesium salts, and starch. These substances 
increase the weight of the soap, and are frequently 
regarded as adulterants. Im some cases the soap is 
** filled ’’ with either the borate, carbonate or silicate 
of soda. These fillers have themselves distinct 
cleansing properties, so that their addition is not 
strictly to be classed as adulteration. 

A crutching machine made by E. Timmins and Sons, 
Ltd., Runcorn, is shown in Fig. 82, page 564. It 
consists of a double-walled steam-jacketed cylindrical 
vessel containing a vertical power-driven shaft, from 
which four or more beater arms extend horizontally. 
Six or more fixed arms springing from the inner 
surface of the vessel co-operate with the rotating 
arms. Very frequently the crutchers are arranged 
in pairs, as shown in Fig. 83, where a twin set, made 
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Fig. 81—SOAP SQUEEZING MACHINE OR PLODDER—FRASER 


spaced piano wires extend vertically to the surface 
of the table. Means are provided for adjusting the 
tension in the wires. The bars thus formed, if they 
are to be further divided into tablets, are taken, 
separately, to a cutting machine of the type illustrated 
in Fig. 85. The machine illustrated is made by 
Messrs. Daglish, of St. Helens. In the block of wood A 
a number of vertical saw cuts are formed, while along 
the top a vee-sectioned recess is provided for the 
reception of the bar of soap. The frame B is pivoted 
on a rod © at the back of the machine and carries a 
number of equally spaced piano wires, which register 
with the saw cuts in the block A. With the bar of 
soap in place the frame is simply pressed down by 
hand. 
DRYING. 

The soap as thus cut into tablets contains round 
about 33 per cent. of water, and for this reason is 
comparatively soft and sticky. It is customary, 
therefore, to subject it to a drying treatment, in order 
to form a crust of hard soap round the soft interior. 
By so doing further evaporation from the body of the 
soap is retarded and the weight is preserved. In 
addition, the drying of the crust is essential, if, as is 
frequently the case, the tablets after cutting have to 
be pressed. It is impossible to carry out this pressing 
if the crust is not hard, for the sticky soap is bound to 
adhere to the press dies. Practice as regards drying 
has recently undergone a change. Formerly, the soap 
was dried simply by placing it in a room heated by 
steam pipes or coils. The improved modern method 
makes use of a warm air blast. Apparatus for this 
purpose, made by Messrs. Fraser, of Dagenham, 
Essex, is illustrated in Fig. 79. It consists simply of 
a steam heater through which air is driven by an 
attached fan into a wrought iron casing provided with 
hinged doors and containing several tiers of galvanised 
iron wire trays for holding the soap. 

STAMPING. 
The rough tablets are, after being dried, very 
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below the soap containing caustic soda, salt and | by R. Daglish and Co., Limited, of St. Helens, is | commonly, stamped to improve their appearance. 
glycerine in solution is run off through the bottom represented. The practice here indicated of driving A hand machine for this purpose, made by Messrs. 
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Daglish, of St. Helens, is illustrated in Fig. 80. This 
machine is capable of dealing with either 1 lb. or } lb. 
tablets. It consists of two balanced fly-wheels 
united by a cross-piece with handle, and operating, 
‘through an arm, a plunger, which works within a 
sleeve pivoted at its lower end to the frame of the 
machine. The bottom of the mould box is loose, 
and is designed to rise on the up-stroke of the plunger, 
so as to eject the soap from the mould. The tablet 
is frequently stamped twice, once on each face. 


CHIPPING AND MILLING. 


Soaps prepared as described above are suitable for 
many purposes, notably for laundry and similar 
work. They are liable, however, with time to lose 
weight by shrinkage and otherwise to deteriorate. 
For the production of the best quality of toilet soaps, 
the process known as milling is resorted to. The first 
step in this process is to reduce to chips the soap as 
taken from the frames. The slabs are first cut into 
bars and partially dried. Thereafter, they are taken 
to a chipping machine, such as that shown in Fig. 86, 
which illustrates a double-sided machine made by 
Joseph Baker and Sons, Limited, of Willesden 
Junction, London. The bars of soap are placed in 
the shoots shown, so that their ends may come in 
contact with the blades of the rapidly revolving 
cutters disposed within the casings. The chips fall 
from the foot of the casings on to trays supported on 
the angle-iron runners shown. The thickness of the 
chips can be regulated to suit requirements. 

The chips are next dried until they contain round 
about 10 per cent. of water. For this operation the 
drying plant illustrated in Fig. 79 is suitable. 
Colouring and scenting materials are then added to 
the dried chips, and the whole is ground up in a toilet 
soap mill. A machine of this description, made by 
Messrs. Baker, of Willesden Junction, is illustrated in 
Fig. 87. This mill consists of five granite, or syenite, 
rollers very carefully ground to truth. The rolls are 
3lin. long, the four lower rolls being 13in. in diameter, 
and the top roll 19in. The lowest roll and the third 
roll run at a relatively slow speed. The second and 
fourth rolls run at about twice this speed, while the 
top roll runs at about four times the speed of the 
lowest roll. A double hopper is arranged in front of 
the rolls. The soap chips are fed into the lower 
division of this hopper and pass thence to be ground 
between the differentially moving rolls. As the 
material comes round the fifth roll, it is scraped off 
into the upper division of the hopper. When the 
whole batch has accumulated in this division a 
shutter at the foot is withdrawn, and the charge 
allowed to return to the lower division for a second 
pass through the mill. From four to eight passages 
are frequently given to the material, the number 
depending upon the quality desired in the resulting 
product. At the end of the last pass the soap is 
scraped off in the form of thin ribbons from the back 
of the top roller. 

The mass of ribbons is next transferred to a 
squeezing machine or “ plodder,” of which an example 
made by Messrs. Fraser, of Dagenham, Essex, is 
illustrated in Fig. 81. This machine squeezes the 
soap through a perforated die plate A, so that it 
comes out in the form of small round threads. 
Thereafter, the die plate is removed and the material 
is once more passed through the machine. As it 
passes through the die plate B at the end of the cone- 
like mouth-piece, the soap is squeezed into a solid bar, 
which is received on the table C and thence passed to 
a cutting and stamping machine. The squeezing of 
the soap through the die plates is effected by a 
short worm rotating at about twenty revolutions 
per minute at the foot of the hopper, and arranged 
co-axially with the conical mouth-piece. This worm 
is fed with soap from the hopper by the action of a 
finger shaft D within the hopper, and driven by 
gearing from the worm shaft. A heating jacket is 
provided round the worm, to facilitate its work on 
the soap. When the machine is stopped at the end 
of a run, the cone is still filled with soap. To remove 
this the cone is hinged so that it may be swung 
downwards and clamped within the bracket E. The 
die plate B having previously been removed together 
with the cover or cap, which holds it in place, the 
hand wheel F is operated so that the piston-like head 
formed on it may rise within the cone and eject the 
soap upwards. The output of this machine is from 
3 to 5 ewt. per hour. A modification is sometimes 
to be found in use. In this the squeezing machine 
is combined with the milling machine. It is very 
doubtful if such a combination is as satisfactory as 
keeping the two machines apart. 








OrvERS have been issued in the United States that 
during the war standard Pullman and tourist sleeping 
cars shall not be used for the transportation of troops 
under ordinary conditions. Day coaches will be used, 
on the basis of one officer to each double seat, and three 
men to each two double seats. This order will apply to 
all cases except journeys of unusual length covering more 
than one night and day, which cases will be separately 
considered when they arise. The above regulation is neces- 
sary owing to the limited number of sleeping cars available 
for troop movements, and to the congestion that would 
arise on transportation lines if sleepers had to be collected 
for every large movement of troops. Moreover, by doing 


away with sleepers the number of cars necessary to handle 
the movements will be decreased by one-quarter. 





THE SPONTANEOUS IGNITION TEMPERA- 
TURES OF LIQUID FUELS. 
By HAROLD MOORE, M.Sc. Tech. 


THE spontaneous ignition temperature or ignition 
point of a liquid fuel is a property which, until a 
comparatively recent date, had not been investigated. 
It bears no relationship to, nor is it in any way 
dependent upon the flash-point or burning-point. 

Holm* was the first to publish reports of the 
investigation of this property in connection with 
fuels for internal combustion engines in 1913. Reports 
of experiments on a somewhat larger scale were 
published during the same year by Constam and 
Schlipfer, of Zurich.t In a paper read before the 
Society of Chemical Industry{t at Manchester in 
December last, the author described an instrument 
which he had designed for the determination of 
spontaneous ignition temperatures, and which he 
claims will give much more accurate and concordant 
results than have been hitherto attained. In the 
same paper this property is defined in the following 
terms :—“‘ The temperature of spontaneous ignition 
is the temperature at which a substance, surrounded 
with oxygen or air at the same temperature, will 
burst into flame without the application of any spark 
or other local high temperature.” 

For the purposes of this article the abbreviated 
term “ignition point” will be used, and, unless 
otherwise stated, it may be assumed that the values 
given have been determined by means of the author’s 
instrument, and in an atmosphere of oxygen at 
normal pressure. The accompanying table of ignition 
points includes those of a few of the more important 
liquid fuels which are of interest in connection 
with the subject of this article :— 


Spontaneous Ignition Temperatures in Oxygen. 


Temp. of spont. 
Description. Spec. : ignition. 
Vv. n oO; 
Petroleum, crude and residual— 50° 0 Deg Cont. 
Crude petroleum (Texas) .. - 936 -- 268.5 
* (California) -961 262 
<* (Mexican) - 949 258 
(Borneo) - 939 269 
Anglo- Persian Oil Co.’s oil . 894 254 
Petroleum distillates— 
Petrol (Mexican) .. 718 279 
Petrolite kerosene 814 261.5 
Taxibus motor spirit .. ..  .. .729 272 
Pratt’s Perfection spirit, No. 1 .710 272 
* a No. 2 724 270 
Shale oil— 
Lighthouse oil - 803 251 
Oil engine oil . 768 253 
Oil-gas tar distillates— 
‘* Special distillate ’’ of O.G. tar .995 429 
Oil-gas tar creosote .. .. .. 1.036 473 
Oil-gas tar— 
Water- -gastar .. r 1.080 445 
Carburetted water- gas tar . 1.053 445 
a . 1.078 437 
Water- -gas tar 1.074 464 
Raw tars— 
Horizontal retort tar .. 1.114 445 
7: 1.123 454 
Blast-furnace tar 1.172 498 
Tar (product of low temperature 
carbonisation ) ; -987 307 
Vertical retort tar 1.102 474 
Coke-oven tar (Simon Carvés 
ovens) 1.132 494 
Coke-oven tar. (Kopper ovens) . 1.145 495 
ae Coppée ovens) .. 1.140 488 
Tar distillates— 
Benzol, 100 per cent. .. -875 566 
Toluol, 90 per cent. - 863 516 
Xylol (commercial) - - 860 484 
Premier tarless retort tar oil 992 349 
Paris gasworks coal-tar oil. . 1.080 449 
Coke-oven tar oil Si ‘ 1.046 478 
Creosote oil .. . 1.010 415 
Blast Furnace creosote ‘oil. - 988 463 
Miscellaneous— 
Alcohol . c 817 395 
Asphaltum from petroleum oil - oo 260 
Naphthalene... .. — 402 


A few generalisations caine ignition points 
are given at the conclusion of the aforementioned 
paper, and will be repeated here, as they assist in 
forming a rough estimate of the ignition point of 
any fuel from its chemical composition, without 
actually making a test :— 

(1) Compounds containing simple molecules have 
higher ignition points than similar compounds 
containing more complex molecules. This rule 
applies to all types of compounds. 

(2) The ignition points of aromatic compounds 
are much higher than those of aliphatic compounds. 

(3) Unsaturated hydrocarbons have lower ignition 
points than the corresponding saturated hydro- 
carbons. 

(4) Ignition points observed in air are higher than 
those observed in oxygen. This difference for 
petroleum products is generally 100 deg. Cent. to 
200 deg. Cent. 

The influence of the complexity of the molecule 
upon the ignition point of the compound is not so 
noticeable amongst the higher members of a series 
as amongst the earlier members. Thus, petrol, 
which consists mainly of aliphatic compounds con- 
taining seven or eight carbon atoms, possesses an 
ignition point about 20 deg. higher than kerosene 
—over nine carbon atoms—but the ignition points 
of the high boiling petroleum oils are not appreciably 





* Holm. Zeit. fiir ang. Chem. 1913, op er 
+ Constam u. Schlipfer.' Zeit. Ver. = 1913, p. 1489. 
} eon Jour. Soc. Chem. Ind. Feb. 15, 1917, p. 109. 





removed from those of kerosene. The difference 
between the ignition points of two consecutive 
members of a series is greater if these members are 
simple than if these members are complex. 

The previously mentioned experimenters have em- 
ployed the spontaneous ignition test as a means of deter- 
mining the suitability of certain oils for use in Diesel 
engines, but mention of the dependence of the com- 
pression pressures of most internal combustion 
engines upon this property of the fuel has, to the 
author’s Knowledge, hitherto not been published. 
It is probable that the large experimental errors— 
about 30 deg. Cent.—present in the results of these 
workers had entirely prevented any such develop- 
ments. As the result of making numerous experi- 
ments with the ignition instrument, the author con- 
siders that the use of an atmosphere of air in the 
instrument is not to be recommended, as the results 
are not so reliable and the determination is more 
difficult—on account of the higher temperatures— 
than when oxygen is used. The concentration of 
oxygen—number of molecules of oxygen per unit 
volume—in the compressed air in a petrol engine 
at the end of the compression stroke is generally 
of about the same order as the concentration of the 
oxygen molecules in pure oxygen at atmospheric 
pressure. With engines employing higher com- 
pression pressures than the petrol engine the oxygen 
concentration at the end of compression is greater 
than the concentration of pure oxygen at atmospheric 
pressure, therefore much greater than in air at atmo- 
spheric pressure. The observation of ignition points 
in oxygen, therefore, more closely approximates to 
engine conditions as regards the oxygen concentration 
than observations made in air at atmospheric pres- 
sure. It appears most probable that the presence 
of the nitrogen and other diluting gases only has a 
minor influence, and that the concentration of the 
oxygen is the condition which has most influence 
upon the ignition temperature. As a result of these 
considerations, the author believes that when employ- 
ing ignition points as a means of ascertaining suitable 
engine compressions, it is both more logical and 
more practical to work from the ignition temperature 
determined in an atmosphere of oxygen. If ignition 
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points could be obtained in air at engine pressures 
the results would be more valuable than those at 
present available. 

We will now consider the influence of the ignition 
point of a fuel for a petrol motor on the working of 
such an engine. 

The maximum power obtainable from a petrol 
engine is largely dependent upon the compression 
pressure ; raising the compression pressure increases 
the power of an engine, provided that other conditions 
remain constant. The thermal efficiency of engines 
working either on the constant volume cycle or on the 
constant pressure cycle is increased by raising the 
compression pressure. The theoretical efficiencies 
for both cycles at various pressures, together with the 
approximate thermal efficiency obtained in practice, 
are shown in the accompanying graphs, Fig. 1. It 
will be seen that the thermal efficiencies obtained in 
practice are naturally much lower than those shown 
on the curves, but they undoubtedly are closely allied 
to the theoretical figures. 

From this it is evident that a high compression is 
desirable, provided that little practical inconvenience 
is encountered from the comparatively high working 
stresses. It is found in practice that if the compres- 
sion of a petrol engine be raised beyond certain limits, 
difficulty is experienced on account of pre-ignition 
occurring. Pre-ignition is generally caused by some 
portion of the combustion space becoming overheated ; 
in other words, by a local high temperature on one 
portion of the surface of the combustion space— 
generally some projecting portion, such as the spark- 
ing plug points, valve heads, or carbon deposit on 
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cylinder or piston top. It is the work of the designer 


.to minimise the sources of local high temperatures, 


and thus lessen the possibility of pre-ignition at any 
given average engine temperature. If the designer 
succeeds in lessening the local high temperatures of 
the combustion space of an engine it will be possible 
to increase the compression pressure slightly without 
causing the charge to pre-ignite. 

There is, however, a definite limit to the compres- 
sion pressure permissible in a petrol engine, as at a 
certain pressure the heat of compression will coincide 
with the ignition point of the fuel mixture, and 
spontaneous ignition will take place. Thus with a 
perfect design of combustion space the highest com- 
pression pressure possible would be such that the 
temperature of compression would coincide with the 
ignition point of the fuel. It is one of the objects of the 
designer to approach these conditions as closely as 
possible, if high thermal efficiency is the main object of 
the engine, or if maximum power per unit capacity be 
the object in view. The sum of these considerations 
is that, in engines which compress the fuel together 
with the air, the maximum compression permissible 
is limited by the spontaneous ignition temperature 
of the fuel mixture. 

The pre-ignition difficulty has been overcome in 
some internal combustion engines by the adoption of 
a different cycle, whereby the fuel is injected into the 
cylinder near the end of compression. Thus air only 
is present in the cylinder during compression, and 
pre-ignition is impossible. The Diesel engine operates 
on this cycle, and employs high compression pressures, 
whereby a high thermal efficiency is obtained, and 
at the same time the temperature of compression is 
sufficiently high to ensure spontaneous ignition of the 
fuel, thus dispensing with special ignition devices. 
By the adoption of this mode of operation it becomes 
essential that the temperature of compression shall 
exceed the ignition point of the fuel sufficiently to 
heat up the blast air—employed for atomising—and 
to ensure certain and regular ignition, even under 
such adverse conditions as exist when the engine is 
starting up from cold. In practice it is generally 
desirable, with engines operating upon this cycle, to 
employ as low compression pressures as possible, in 
order to reduce working stresses on the engine. 

The temperature of compression in an internal 
combustion engine can be calculated by means of the 


formula :— 
P. n-1 
Se) 





' where T, and T, are respectively initial and final tem- 


peratures absolute, and P, and P, are respectively 
initial and final pressures absolute. 
The exponent n varies not only with different types 
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of engine, but also during the stroke, but for most 
internal combustion engines it possesses an average 
value of 1.35, which figure will give results of sufficient 
accuracy for most purposes. From the compression 
pressure—as obtained from the indicator card—the 
corresponding temperature can be calculated by the 
above formula. The curve E F, shown in the accom- 
panying diagram, has been obtained by these means— 
Fig. 2. 

Now, assuming that the ignition point of any fuel 
for a petrol engine were known, and further, assuming 
that the engine were perfectly designed—.e., that no 
local high temperatures existed in the combustion 
space—it would be possible to state definitely that, 
in order to prevent ignition of the charge before the 
inner dead centre, the compression of the engine 
would have to be such that when plotted against the 
ignition point of the fuel the point thus obtained 
would lie beneath the curve E F. Thus the curve 
E F would indicate the maximum limit of compres- 
sions for fuels of any ignition point on axisO X. By 
a similar series of assumptions and considerations it 
can be shown that the curve E F, for engines operating 
on the Diesel cycle, would indicate the minimum 
limit of compression pressure possible in order to burn 
fuel of any ignition point on the line O X. 

The above argument has, however, been based on 
several assumptions which do not apply in practice. 
First, the spontaneous ignition temperatures which 
we obtain by the instrument, using an atmosphere of 
oxygen at normal pressure, are not the same as would 
be obtained under cylinder conditions, where air— 
together with some exhaust gases left from the pre- 
vious charge—is present under pressure. In fact, it 





appears highly probable that the spontaneous ignition 
temperature, whether determined in air or oxygen, 
will be a function of the pressure. Secondly, in the 
case of petrol engines, however the engine be designed 
it is certain that local high temperatures will exist in 
the combustion space. Thirdly, in Diesel engines, 
the air employed for atomising will have a cooling 
effect upon the contents of the combustion space at 
the period of fuel injection. Fourthly, the sponta- 
neous ignition of a charge immediately before the 
inner dead centre on a petrol engine would not con- 
stitute pre-ignition, as the normal time of firing is very 
considerably in advance of the inner dead centre. 
Several other variable cireums’ neces can also cause 
some interference, but the author considers the above 
to be the most important. 

Though these differences between the above theory 
and the results obtained under practical working con- 
ditions depreciate the value of the determination of 
ignition points to a very considerable extent, it is, 
nevertheless, possible to apply this value very simply 
as a means of determining suitable engine compres- 
sions in practice. It may safely be assumed that the 
ignition point of a fuel under cylinder conditions will 
be a continuous function of the ignition point deter- 
mined by the instrument. It may also be presumed 
that the variation caused by local high temperatures 
amongst well designed engines of the same type will 
not be serious. The question of the spark advance 
on high-speed engines does not cause great interfer- 
ence ; it is generally desirable to be able to run these 
engines at moderate speed, and the influence of high 
speeds can be specially taken into consideration when 
necessary. 

Suppose that we take a certain type of petrol 
engine running on a fuel whose ignition point—by 
instrument—is known, and, that by practice we deter- 
mine the maximum compression, which is practicable 
under normal conditions on this type of engine, and 
then plot this compression pressure against the 
ignition temperature of the fuel. If further experi- 
ments are conducted under similar conditions, but 
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with fuels of various ignition points, we shall obtain 
a series of points which can be joined to form a curve. 
The curve C D, shown in Fig. 2, has been obtained by 
such a process, but the data available to the author 
have not been sufficient to ensure its accuracy. 
Again, by a similar series of experiments, it is 
possible to prepare a curve of minimum practicable 
compression pressures for Diesel engines. The curve 
AB, shown in Fig. 2, has been prepared from such a 
series of experiments conducted by the author on 
a Diesel engine, in the laboratories of Messrs. Mirrlees, 
Bickerton and Day, of Hazel Grove, together with 
data obtained from the records of this firm. If such 
curves be constructed with any special type of engine, 
it is possible afterwards to ascertain the most suitable 
compression pressures for any given fuel by consulting 
the curve, together with the ignition point of the fuel, 
which can be rapidly determined by means of the 
author’s instrument. The practical utility of this 
procedure may be questioned, as it is not practicable, 
and perhaps would not be advantageous for the users 
of engines to vary the compressions of their engines 
for each new fuel which they may adopt. In answer 
to this objection, the author would like to draw 
attention to a few cases in which it will be certainly 
advantageous for the engine manufacturer or user 
to make use of the aforementioned procedure. If a 
Diesel oil engine is to be supplied to some locality 
where there is an abundance of residual petroleum, 
the normal compression would probably be most 
suitable for this type of fuel. If another engine be 
required for running on a comparatively light distillate 
of petroleum, it will be necessary to employ a slightly 
higher compression than the minimum suitable for 
petroleum residuum. The distillates of coal tars vary 
greatly in ignition point. The products of the low 
temperature destructive distillation of coal are little 
higher in ignition point than petroleum distillates, 
and might therefore be employed in Diesel engines 
with normal or slightly raised compression pressures. 
On the other hand, the majority of coal tar products 
are so high in ignition point [that the compression 





pressures necessary to ensure their spontaneous: 
ignition are so great that it is notfpracticable to 
employ them, except with the aid of a'special ignition 
oil delivered into the cylinder by means of a separate 
fuel pump. When a Diesel engine user proposes to- 
buy some new kind of oil, and an actual engine trial 
is not practicable, would it not be much better for 
him to assure himself of the behaviour of the oil by 
a test of the ignition point ? 

Motor spirit derived from either petroleum or shale 
oil does not vary in ignition point to any large extent, 
but large quantities of other fuels have been used in 
engines primarily designed for petrol. Benzol, 
alcohol, kerosene, and naphthalene have been and are 
at present being used extensively as fuels for auto- 
mobile engines, mainly in the form of mixtures. The 
advantages to be attained by employing the most 
suitable compression pressures for such mixtures, 
instead of employing normal pressures suitable for 
petrol, are very large. Alcohol used in an engine with 
a raised compression can be made to give approxi- 
mately 50 per cent. more power than when a com- 
pression suitable for petrol is used in the engine. In 
cases in which it is not possible for an engine to be 
specially adjusted for use on one particular fuel, it is 
still possible to derive an advantage by preparing fuel 
mixtures of such ignition points as will correspond 
with the compression of the engine. 

Recently, on account of the shortage of petroleum, 
several brands of compounded fuel oils for Diesel 
engines have been marketed. These fuels are 
mixtures of petroleum oils together with coal tar 
distillates. Such oils are liable to form deposits on 
standing—probably caused by a “salting out” 
effect—but if two perfectly suitable oils are chosen, 
it is possible to mix a petroleum and a coal tar 
product without this precipitation occurring. Now, 
such oils, if suitable as regards their general chemical 
analysis, will require careful examination of the 
ignition point, as if this value be high it will be 
necessary to make adjustments, as otherwise in cold 
weather difficulty in starting will be experienced. 
‘Two curves each showing the ignition points of various 
mixtures of two oils are shown in the accompanying 
diagrams—Figs. 3 and4. One curve-—Fig. 3—shows 
the ignition points of kerosene and tar oil mixture, 
and the other—Fig. 4—mixtures of a light petroleum 
residuum and tar oil. It will be observed that the 
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two curves are of similar type. The mixtures 
containing half tar oil and half petroleum products 
are lower in ignition point than the mean of the values 
for the two constituents, and the admixture of a small 
quantity of either oil to the other causes the mixture 
to possess an ignition point differing widely from that 
of the main constituent of such a mixture. It is also 
of note that the addition of the heavier petroleum 
oil—Mexican—causes a greater depression of the 
ignition point of the tar oil than the addition of an 
equal amount of kerosene. This is probably caused 
by the heavier petroleum product being less soluble 
in tar oil than is kerosene. 

Any increase in the compression pressure beyond 
the figure for which the engine has been originally 
designed is objectionable on account of increased 
stresses on pistons, liners, and bearings. It has, 
therefore, been found preferable to adopt the pilot 
ignition system, which allows the use of oils of high 
ignition point without increasing compression 
pressures. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Messrs. Mirrlees, Bickerton and 
Day, in whose laboratories at Hazel Grove the 
researches referred to in the earlier part of this article 
were conducted. 








PRELIMINARY steps for the electrification of the Chicago, 
Milwaukee and St. Paul Railway from Othello to Seattle 
and Tacoma are now being taken, and construction 
work will soon be under way. There will be eight sub- 
stations, each containing two 2000-kilowatt units. It 
is anticipated that the 225 miles will be completed by the 
beginning of 1919, and that the first portion, between 
Othello and Cle Elum, will be ready for operation by the 
first day of 1918. 
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RAILWAY MATTERS. 





THE Railway Executive Committee is not in a position 
to extend to uncontrolled establishments the privilege 
enjoyed by those that are controlled, viz., for the workmen 
working away from home to have week-end tickets. 


Accorpine to the Board of Trade Labour Gazette for 
April, there were in July, 1914, 19,000 women employed 
in “‘ Transport,” but in January last the number was 
estimated at 70,000, an increase of 269.8 per cent. Of 
these, 52,000 had replaced men. 


UnveEr the Safety Appliances Act, all freight cars in 
the United States were to equipped with safety appliances 
by a certain date. This was subsequently extended and 
now a further extension has been granted from July Ist 
next until March Ist, 1918, owing to the large amount of 
war work imposed on the railroads. 


Iw this column of our issue of December 15th last, it was 
stated that the New South Wales Government Railways 
Department was about to try a cab-signal of a similar 
design to that in wide use on our Great Western Railway. 
We now learn that this has been installed on the section 

_between Blacktown and Riverstone, and that it was 
recently tested, with very satisfactory results, by the 
Railway Commissioners. 


Tue five railway experts who have gone from the 
United States to Russia are: Mr. John F. Stevens, who 
was chief engineer of the Panama Canal from 1905 to 
1907, when he was succeeded by Colonel Goethals ; 
Mr. W. L. Darling, chief engineer of the Northern Pacific ; 
Mr. Henry Miller, freight traffic manager of the Mobile 
and Ohio; Mr. George Gibbs, the well-known civil and 
electrical engineer ; and Mr. J. E. Greiner, the consulting 
engineer for bridges for the Erie. 


ANSWERING a question on the 11th inst.,.the President 
of the Board of Trade said that he could not give figures 
showing the amount of coal and other materials which 
is being carried on the canals; but all canal boats for 
which crews could be obtained are working at the present 
time, and.it was hoped that the steps which were being 
taken by the Canal Control Committee in conjunction 
with the Controller of Mines might still further increase 
the amount of coal carried on the canals. 


Tue Parliamentary Secretary to the Admiralty said 
on the 12th inst., in answer to Mr. Cathcart Wason, 
who had suggested that owing to the extreme irregularity 
of the train service to the North naval men and soldiers 
were cut short of leave, that a train is run regularly 
to meet naval requirements. It keeps fairly good time. 
Those who travel to parts of the country where the diffi- 
culties of reaching their homes are abnormal, are given 
an extra amount of leave to compensate for this delay. 


Many of the railways of the United States are working 
hard to increase the food supply of that country. The 
most noteworthy of these is the “‘ Save the Surplus 
Special’ of the Lehigh Valley Company, on which there 
will be a car equipped with a complete canning outfit 
and every facility for showing how fruits and vegetables, 
which might otherwise go to waste, may be utilised to 
help the nation’s food. The Delaware, Lackawanna and 
Western has offered to farm bureaux along its lines 
25 per cent. of the track forces for two weeks in the planting 
season. It will similarly place these men at the farmers’ 
disposal in the harvest, and provide them with free trans- 
portation. 


CoLONEL PRINGLE’s report on a collision that occurred 
on February 22nd, at Moorgate-street Station of the 
Metropolitan Railway Company, shows that a signal 
failed to go to danger without the signalman noticing the 
irregularity. The man accepted another train, the driver 
of which, finding the signal “ off,” ran forward towards the 
station and came into collision with another train. The 
accident was on the ‘‘ widened’ lines of the company, 
which are not signalled automatically, as are the Inner 
Circle roads. The former lines are, however, protected 
by lock and block, a feature of which system is that a second 
train cannot be accepted, unless the signal arm has gone 
to danger to protect the first train. In this instance, 
because of the irregularity, the man in the rear could not 
lower his signal, and. he wrongly assumed that the 
apparatus was out of order. 


THERE have recently been completed by the American 
Lozomotivé Company twenty-five 4-8-0 locomotives for 
the Madrid, Zaragoza and Alicante Railway of Spain. 
They have been built strictly in accordance with speci- 
fications and drawings furnished by the railway com- 
pany, all the dimensions being in the metric system which 
the workmen used direct. The locomotives are duplicates 
of some, supplied from Germany, already in use on the line. 
They are designed each to haul a load of 280 tons at a 
speed of 50 kiloms. (31 m.) per hour, on 15mm. (1 in 666) 
gradients, over curves of 400 m. (1312ft.) radius; a load of 
310 tons at a speed of 60 kiloms. (37.28m.) per hour on 
10mm. (1 in 1000) over curves of 100m. (1312ft.) radius ; 
a load of 340 tons at a speed of 100 kiloms. (62.13 m.) on 
level track over curves cf 700m. (2297ft.) radius. The 
engines are of the four-cylinder balanced compound type. 


Tue United States Consul-General at Barcelona reports 
that the need of more rolling stock on the Spanish railroads 
has rapidly increased of late, largely owing to the lack of 
ships in the coastwise trade, thus requiring the transporta- 
tion of larger quantities of merchandise by land. In view 
of the slow and uncertain importation of railway material, 
the Spanish Government has decided to adopt measures 
to increase the production in domestic and other works. 
By a decree published on March 10th the Ministry of 
Public Works was authorised to intervene in factories and 
workshops where any kind of railroad material was manu- 
factured or could be manufactured. The intervention 
was to consist in investigating whether the production of 
certain works and factories could be intensified, and suggest- 
ing the best means of effecting a larger output. When 


the maximum potential production of the works is known, 
regulations will be made establishing the kind of work to 
be undertaken, according to the requirements of the 
Spanish railroads. The Ministry of Public Works will 
arrange with the railway companies as to the quantities 
of material available, and their proportionate distribution 
to points where most needed. 











NOTES AND MEMORANDA. 





Tr is just twenty-one years this month since Senatore 
Marconi applied for his first British patent for wireless 
telegraphy. The number of the patent specification was 
12,039, 1896. 


Erecrriciry for heating and cooking purposes is 
making considerable headway in Switzerland. According 
to the reports of twenty-eight supply companies, about 
one-third of the consumers, before the war, were using 
electric heating appliances. Tests have been carried out to 
show the durability of the utensils under double load, from 
which it appears that cookers would last from two to ten 
years, frying pans from two to four years, cooking plates 
from one to two years, and irons from two to eight years 
before a defect was revealed. 


A Frencu horticulturist, M. de Noyer, proposes the use of 
the stems of spinach for making paper. They contain 46 per 
cent. of cellulose against 6 per cent. in the stems of wheat 
straw. M. de Noyer claims that in his experiments in 
making paper from spinach stems he has followed the 
methods of the Grenoble paper-making school and has 
produced a product equal to the best Japanese in its 
remarkable consistency. He intimates that with the 
proper culture of spinach for this purpose, remarkable 
economies in the manufacture of paper may be achieved. 


Tt is generally considered that deterioration in porcelain 
electrical insulators is due to porosity, which either makes 
the porcelain weak, electrically, after moisture has been 
absorbed or causes cracking through the capillary absorp- 
tion and crystallisation of salts taken up from the adjacent 
cement used in assembling. Mr. J. A. Brundige, in a paper 
to be presented this month at the thirty-fourth convention 
of the Amercian Institution of Electrical Engineers, while 
having no desire to minimise the importance of porosity, 
has arrived at the belief that expansion effects are causing 
the major part of insulator deterioration. 


In an article on ‘‘ The Cause and Prevention of Industrial 
Casualty”? in Industrial Management, it is stated that 
over 40,000 workmen are killed, and 2,000,000 wounded 


each year in the United States, resulting in a waste of. 


approximately £120,000,000, over 70 per cent. of which 
is preventable. In Pittsburg during 1914 and 1915, 
308 persons were killed by falls on stairways, sidewalks, 
&c., while only 135 were killed by motor cars. For 
granolithic or cement surfaces a solution of this 
problem is a mixture for the top dressing about 1}in. 
thick, composed of 12 parts of abrasive grit, 34 parts coment 
and 54 parts of sand. 

Work on the Welland Ship Canal was completely closed 
down on May 2nd last, when the services of all the 
engineering staff were dispensed with, says the Canadian 
Enyineer. The contracts for four sections, comprising 
about eleven miles of canal and all of the seven lift locks 
and amounting to about £5,000,000, are about half 
completed. The contractors were instructed last January 
to close down all their works for a period of one year and at 
the end of that time a further period of closing down 
would probably be specified. They are not allowed to sell 
their plant or remove it from the work without special 
permission from the department. 


In a paper by Mr. A. Elmendorf, read before the 
Franklyn Institute in December last, the author 
reports his investigations into the stresses set up 
in beams under bending impact. A series of force- 
deflection curves for timber broken under a single 
blow on being compared with curves obtained in 
static bending, show that the impact fibre stresses are 
almost double the static stresses at rupture. The energy 
of rupture in impact up to the ultimate load is twice that 
of static bending. The deflection at the ultimate load 
and the modulus of elasticity are about one-fourth higher 
for impact than for static loading. 


TuE practice of fixing the capacity of electric motors by 
rating them upon a temperature rise basis is now universal. 
The temperature rise figures usually adopted by British 
makers are as follows:—Open, protected, enclosed- 
ventilated with large mesh and pipe-ventilated with 
forced draught, 72 deg. Fah., for the windings and cores 
in which they are embedded and 99 deg. Fah. for the 
commutators and slip rings; enclosed-ventilated with 
smaller mesh, drip-proof and pipe-ventilated with own 
draught, 85 deg. Fah. for windings and cores and 99 deg. 
Fah. for commutators and slip rings ; enclosed-ventilated 
with very small mesh, totally enclosed and flame-proof, 
99 deg. Fah. for windings and cores, and for commutators 
and slip rings, 99 deg. Fah. 


THE annual report of the Birmingham Corporation 
Electricity Department for the year ended March 31st last 
shows that the total number of units sold was 149,724,637 
as compared with 117,016,321 units in the previous year, 
representing a revenue of £717,831, as compared with 
£498,962 ; over 29,000,000 of the 32,718,316 increase in 
the units sold was for extra high-tension current, the 
increase in this item alone being over 55 per cent. The 
output for lighting and power, exclusive of tramways, 
shows an increase of 35 per cent., while the money value of 
this supply shows an increase of 50 per cent. After 
meeting all charges for interest and sinking fund, there is a 
balance of £67,794, of which sum £40,000 has been trans- 
ferred to renewals, and the balance it is proposed to pay 
to the credit of the rate account. 


RESEARCHES have been made on gun-barrel oscillations, 
but these have been concerned with the transverse 
oscillations. A paper read recently by M. Okochi and 
M. Majima, before the Physical Society of Tokio, deals 
with the latter and also with the longitudinal and torsional 
oscillations. Experimental results are given, and from 
them it is shown (1) that only the transverse oscillations 
have any appreciable effect on the shooting powers of the 
gun, the others producing no modification at all. (2) The 
duration of the transverse oscillations of a gun-barrel 
corresponds fairly well with those of a pointed cone of 
height equal to the length of the barrel. (3) The torsional 
oscillations start as soon as the shot begins to move, and 
so it is possible to calculate the length of time taken by 
the shot in traversing the length of the barrel. (4) The 
pressure on the shot at the muzzle can also be estimated 
from an investigation of the longitudinal oscillations. 





MISCELLANEA. 





Accorpinae to The Times Japanese exports to the 
United States have doubled since the commencement 
of the war. 


One of the founders of the machine tool industry in 
America, John Steptoe, was an Oldham lad who was a 
foundling left on a doorstep, hence his name. 


THe American Press, and especially that section devoted 
to trade matters, is again much perturbed concerning the 
proposed revision of the postage rates on newspapers 
and periodicals, whereby the cost of transmission will 
be from three to five times that at present in vogue. 
Such a proposition was introduced some time ago and 
defeated. 


Tue first shipowners to avail themselves of the North- 
East Coast Institution Standard marine engine, Furness, 
Withy and Co., Limited, have contracted with Irvine 
and Co., of West Hartlepool, for a large cargo carrier, the 
machinery for which is to be supplied by Richardsons, 
Westgarth and Co., Limited, and is to embody the require- 
ments of the standard specification of the Institution. 

Ir would appear that the obstacles to the introduction 
of the decimal system of coinage explained by Mr. Harry 
Allcock in his ‘Civils’ lecture are greater than he 
anticipated, and an alternative is now being put forward. 
The basis is the halfpenny, which is to be called a “cent,”’ 
and the coin of largest value would be the “dollar,” of 
one hundred cents or 4s. 2d. This is, of course, the 
same as the United States coinage. 


Tue distillation of wood is being carried out at the 
present time at a number of places in the United 
Kingdom, but this country is still largely dependent 
on foreign countries for its supplies of wood distillation 
products, which include acetate of lime, acetic acid, 
acetone, methyl alcohol, and wood tar. The United 
States supply the largest portion; the only country 
in the Empire which supplies any of these products is 
Canada. 

Tue lubrication difficulty in connection with the leaves 
of the springs of motor cars has been solved, says the 
Iron Age, by stamping a small saucerlike depression in 
the end of each leaf while the spring is hot. These 
depressions are filled with a stiff lubricating paste while 
the leaves are being assembled, the quantity being 
sufficient to last from six months to one year. The paste 
is automatically spread between the leaves by the action 
of the springs when in use. It would seem that some 
method of replenishing the lubricant at the end of the 
above period without necessitating the taking down 
of the springs is still required to complete the system. 

Tue Controller of Coal Mines recently circulated a 
large number of forms asking for information regarding 
coal used by steam boiler owners throughout the country. 
Many of these have not yet been returned, and firms 
which have received such forms are therefore requested 
to forward the particulars asked for to the Controller 
at once. Otherwise it may not be possible for their 
requirements to receive consideration in connection with 
a scheme which is being prepared to enable a suitable 
supply to be maintained for all concerned. Any firms 
or persons using coal for land boilers who have not received 
a copy of the form should apply to the Controller of 
Coal Mines, Box D.S.R., 8, Richmond-terrace, Whitehall, 
S.W. 1. 

Ar the recent meeting of the Birmingham District 
Power and Traction Company, Limited, the chairman, Mr. 
C. S. B. Hilton, dealt with the problem which is of acute 
interest to motor omnibus undertakings and the motor 
industry in general. He pointed out that at present 
every motor omnibus in regular work contributes a 
3d. per mile, or between £50 or £60 per annum, in taxes. 
It was originally arranged that such taxes should be spent 
on road maintenance, but during the war the revenue 
from this source has been diverted to other objects. 
Meanwhile, individual road authorities are endeavouring 
by other means to compel omnibus owners to contribute 
to the repair and upkeep of the roads. . This policy he 
regarded as very unsatisfactory from every point of view. 
If continued, it will undoubtedly have the effect of seriously 
crippling the development of motor transport in the public 
interest. 

AccorpINnG to a report just published in the official 
United States ‘‘ Commerce Reports,’ Douglas fir is recom- 
mended by Mr. Anton E. Smith, Chief Forester at 
Stavanger, for the reforestation of western Norway, 
whose former wealth of oak forest was exhausted hundreds 
of years ago. Mr. Smith has made a year’s study of 
American soft woods for the Norwegian Government. 
The climate of western Norway is very similar to that 
of the States of the Pacific North-West. Accordingly, 
Mr. Smith recommends Douglas fir, which, he believes, 
if planted in Norway, will attain merchantable size in 
about eighty years. Norway has been cutting very heavily 
during the last decade, and the Government has taken 
effective steps to safeguard the nation’s timber supply, 
both by encouraging reforestation and by limiting the 
cutting to trees above 63in. in diameter, measured 5ft. 
from the ground. 

Fears are entertained in the cutlery trade that the 
entry of the United States into the war may cut off the 
only remaining supply of celluloid. When the production 
of this material in England, France, and Japan was brought 
to a stop a couple of years ago because the whole supply 
of some of the acids essential in its manufacture was taken 
over by the Governments for making explosives, the 
American makers promptly increased their output 
sufficiently to meet the requirements of the cutlery trade, 
and so the supply has remained fairly ample and regular. 
Should the American Government lay an embargo on the 
acids needed for celluloid and adopt the same drastic 
measure as the other Allied Governments have done, 
cutlery makers will be deprived of material for hafting 
their table knives, as there is no substitute, says the 
Ironmonger. Inquiries are being sent out to ascertain 
what are the prospects of celluloid manufacture in America, 
and representations will be made to the proper quarters 
setting forth the difficulties which will arise if no further 
material is forthcoming. 
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MACHINERY FOR THE MANUFACTURE OF SOAP 


(For description see page 55!) 
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Fig. 86—CHIPPING MACHINE—BAKER Fig. 87—-MILLING MACHINE—BAKER 
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The Guerre de Course. 


Since the Battle of Jutland, now more than 
twelve months ago, there have been no naval opera- 
tions on a large scale. Throughout this long period 
the German battle fleet has kept inside its ports, 
save for one timid cruise into the North Sea last 
August, on which occasion it hurriedly retired upon 
the approach of our light forces. Torpedo craft 
working from Ostend and Zeebrugge have made 
several attempts to raid our Channel communica- 
tions, and open towns on the South-East Coast have 
been wantonly bombarded, but from the military 
point of view the results were negligible, and the 
raiders themselves suffered heavy losses. With these 
exceptions the only hostile naval units which have 
shown marked activity are the submarines. With 
what overweening confidence Germany began her 
ruthless submarine war last February all the world 
knows. Owing to the iron censorship imposed 
upon their newspapers, it is always a difficult matter 
to gauge accurately the hopes and fears of the German 
people, but it is clear that the official advertisement 
of the submarine campaign as “ the only means of 
ensuring a speedy and victorious peace ” faithfully 
expressed the view of all classes, from the Emperor 
down to his humblest subject. The tremendous risks 
involved by this decision were not ignored, but 
although a few farsighted members of the Imperial 
Council may have had misgivings, they were over- 
ruled by the military heads, who were persuaded 
that the submarines would have enforced peace long 
before the prospective hostility of nations then 
neutral could become effective. Curiously enough, 
this opinion seems to have been held no less strongly 
by the naval chiefs. Grand-Admiral von Tirpitz, 
who, though nominally on the retired list, is suspected 
of having more than a casual say in German naval 
policy, and Admiral von Capelle, have both repeatedly 
stated in public their firm opinion that the submarine 
guerre de course would of itself compel the Allies to 
sue for peace. We say “curiously enough,” for it 
certainly is curious to find two such earnest students 
of naval history pinning their faith to the discredited 
theory that commerce destruction alone can over- 
come a superior Naval Power. It is quite obvious, 
however, that the spectacular success of the sub- 
marine early in the war turned évery head in Ger- 
many, and caused even the most orthodox to forsake 
sound doctrine for the heresies of the Jeune Ecole. 
That the denunciation of the Sussex pledge might 
provoke the active hostility of the United States 
was foreseen. But few in Germany thought that 
the American Government would do more than 
assist with money, food, and munitions, and as 
Atlantic shipping was to be dominated by the sub- 
marines, only a fraction of these commodities would 
ever reach the Allies. The idea of American warships 
and troops coming to Europe was ridiculed by the 
inspired Press. “If they come we shall send for 
the police!” said one journal, reviving Bismarck’s 
time-honoured gibe at the British Army. In any 
case, it was argued, the naval and military con- 
tingents that did arrive would be much too feeble 
to count. On the whole, therefore, the prospect of 
war with America was regarded with equanimity. 
Once given an absolutely free hand, the invincible 
U-boats would speedily force @ peace, and a German 
peace at that. 

The unrestricted assault on shipping has now been 
in progress nearly five months. Its partial success 
at the beginning was due to a number of circumstances, 
only a few of which need be specified here. In the 
first place, it was initiated by a very numerous force 
of submarines—probably three or four times the 
number that was available a year previously. Many 
were boats of an enlarged type and wide cruising 
radius, able to remain at sea for months instead of 


weeks, and to carry a larger supply of ammunition, 
&c., while improved living quarters and ample deck 
space for exercise made them almost as habitable 
as surface craft. Hence they were able to seek out 
their prey hundreds of miles from land, beyond reach 
of nets and of the small patrol vessels which had so 
"| efisctwally foiled the earlier outbreaks of piracy. 
Furthermore, we may suspect that the new sub- 
marines are built to carry mines, in addition to 
their ordinary armament. As the motor launches 
and other small auxiliaries which had done 
such fine service in home waters were not so 
effective against these deep-sea raiders, the task of 
dealing with them devolved more and. more upon 
our destroyers. Unfortunately, the supply of these 
indispensable vessels is not unlimited. Many of 
them are required for work with the Grand Fleet, 
whose claims must take precedence over everything. 
Many more are employed in watching the hostile 
bases on the Flanders coast, in escort and patrol duty 
along our far-flung lines of communication, and in 
performing the multifarious tasks which fall to the 
Navy in a war of such world-wide dimensions as 
this. However numerous, we can never have too 
many destroyers, and for this reason we had special 
cause to welcome the arrival of an American destroyer 
flotilla in our waters. It has been no less gratifying 
to learn that Japanese vessels of the same type are 
present in the Mediterranean in considerable strength. 
We do not doubt that the American naval experts 
have accurately estimated the relative value of 
capital ships and destroyers in so far as immediate 
war requirements are concerned. In heavy ships 
the Allies possess a great preponderance, but in 
destroyers, of which there is such urgent need, their 
superiority is not so marked. This fact has in all 
likelihood received due consideration in America, 
where it cannot fail to influence the naval building 
programme during the war. We confidently antici- 
pate that America’s share in the naval struggle will 
rapidly grow in scope and importance during the 
coming months, and the prompt dispatch of a 
destroyer flotilla to this side of the Atlantic shows 
her to be fully aware of the direction in which she 
can give the most practical help. With the advent 
of summer weather our shipping losses have fallen 
rather than risen above the earlier average. This is 
quite contrary to the German expectation, for 
Admiral von Capelle had assured the Reichstag 
that longer days and calm seas would enable the 
submarines to surpass all previous records of destruc- 
tion. As it happens, the converse is proving true, 
thanks to new methods of detection, a large increase 
in the strength of our anti-submarine fleet, more 
perfect co-ordination of the various units, and— 
perhaps most of all—to closer co-operation between 
the Allied naval forces in those areas where more 
than one flag is represented. That the submarine 
peril is not yet under control is proved by the sudden 
tise in shipping casualties durmg the week ending 
June 10th, which has checked the premature optimism 
engendered by the more favourable returns of pre- 
ceding weeks. But we can say with assurance 
that the defensive organisation is steadily growing 
more effective, and though Germany, by dint of 
feverish building, may succeed in maintaining a 
large fleet of submarine raiders at sea for some 
time yet, recent experience warrants the belief 
that we shall be able to keep our losses well below 
the danger level. As a means of securing a German 
victory, "either early or late, the submarine war is 
a failure. That is now beyond all question, though 
we are not surprised that the German Press refuses 
to admit it. While the truth must already be 
apparent to their leaders, it does not yet seem to 
have dawned upon their deluded people, who still 
retain a superstitious faith in the submarine. When 
they learn, as eventually they must, that unrestricted 
piracy has had no other effect than to bring the 
vast resources of the United States against them, 
the proverbial docility of the German populace will 
be put to a severe test. 

So little time has elapsed since the reconstruction 
of the Admiralty Board that we do not suppose the 
favourable turn in the anti-submarine campaign can 
be traced to that event. On the other hand. we are 
confident that it will have results beneficial not 
only to the Navy, but to our maritime interests as 
a whole. It is no longer a secret that the ship- 
building output since the declaration of war has 
not been commensurate with our resources, largely 
owing to the absence of a clear-cut definition of our 
needs in this respect. The so-called “ Fisher pro- 
gramme,” which went into operation at the close of 


1914, threw such a heavy burden on the industry 
that mercantile construction had to be left practically 
in abeyance. 
this programme have been adversely 
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defect of the Fisher scheme was that it did not make 
sufficient provision for small craft, especially 
destroyers, though in fairness it must be conceded 
that when Lord Fisher went to the Admiralty in 
October, 1914, the enormous value of the destroyer 
had still to be demonstrated. During 1915 and the 
following year our merchant shipping suffered 
severely from enemy attack, but little was done to 
make good the losses, and it is mainly to this omission 
that we owe our present embarrassments. The 
problem, however, has now been tackled in good 
earnest. It is estimated that, even with the present 
dearth of labour and materials, the shipyards of the 
United Kingdom should be equal to an output of 
three million tons of merchant shipping per annum. 
If this figure could be reached and maintained, it 
would remove all serious apprehension as to the 
safety of our sea communications, especially in view 
of the assistance which will be forthcoming from 
America. So far as this country is concerned, we 
have put the matter into the capable hands of Sir 
Eric Geddes. His task is prodigious, it is true, 
but his record in other spheres gives ground for 
confidence that he will “ make good ” in this. Con- 
scious as we are of the formidable and intricate 
character of the problems we have to face, we are 
nevertheless certain that the enemy’s plan of ending 
the war in his favour by severing our maritime 
communications will be completely frustrated by 
the dual method of .destroying the submarine 
marauders and promptly replacing the heaviest 
losses they can inflict upon us. 


The Triumph of Expediency Over Sentimentality. 


In the recently published Eleventh Annual Report 
made by Dr. A. C. Houston, the Director of Water 
Examination to the Metropolitan Water Board, there 
occurs a sentence which is pregnant with significance. 
It is :—“ This year has inevitably been one of growing 
strain and anxiety, but it has also witnessed the 
triumph of expediency over sentimentality and the 


inauguration of alterations in waterworks procedure, . 


resulting in the saving of a large sum of money.” 
These words refer to the different method of treating 
raw river water which has been employed by the Board 
during the past year with excellent results, and of 
which we made mention when reviewing Dr. Houston’s 
Twelfth Research Report.* The present Report, how- 
ever, gives so many more particulars of what has been 
effected that no apology on our part is required if we 
once more return to the matter. As we have so often 
remarked, Dr. Houston is a stickler of the sticklers as 
concerns the purity of water supplies destined for 
domestic consumption. Were it possible, and could 
he have his way, he would provide the Metropolis only 
with water obtained from a source which was abso- 
lutely unpolluted. But he is a man of an eminently 
practical turn of mind, and recognising from the first 
the impossibility of such an Utopian state of affairs 
as the discovery of pure water in large quantity any- 
where within reach of such a large community of 
persons as in London, he set himself to examine the 
conditions under which a water which is undeniably 
polluted could be made reasonably safe for drinking 
purposes. We need not again recount in detail his 
investigations regarding the efficiency of prolonged 
storage and of the excess lime treatment, for our 
readers are well acquainted with them. Our present 
purpose is rather to discuss the way in which the 
necessity for storage, so far as purification is con- 
cerned, has been practically done away with, and the 
water at the same time rendered as safe as though it 
had undergone prolonged storage in reservoirs. 

It will be remembered that the original Staines 
chlorination experiments were undertaken so that the 
daily expense of pumping water into the reservoirs 
at that place might be avoided, and they consisted in 
treating the raw water as it was abstracted from the 
river through the intake at Bell Weir with a solution 
of chloride of lime. They were started in May of last 
year, and have been completely successful not only 
bacteriologically but as regards absence of taste in the 
treated water. Results have, in fact, been arrived 
at by this treatment which have been at any rate as 
good, if, indeed they have not actually been better, 
than those which would have been achieved had the 
water received prolonged storage in the reservoirs. 
Actually the water, as delivered to the filters, was 
purer, bacteriologically, than reservoir water, and the 
filters could be operated for a longer period without 
cleaning. Not only that, but the water as supplied 
to consumers, after filtration, was actually even safer 
than usual, and it was free from any smell, taste, or 
noxious ingredient. The venture has been indeed a 
“triumph of expediency over sentimentality,” and it 
has, moreover, resulted, as we shall show later, in a very 





*See Tur Encinegrr, February 9th, 1917, 





considerable saving, not only in the consumption of 
coal, but in actual money as well. Similar experi- 
ments were tried with New River water, and though, 
at first, there was rather an unfortunate result, 
eventually success was. reached. Whether as the 
outcome of seeking to obtain a too high standard of 
bacteriological purification anterior to filtration, or 
because the initial period of treatment—the latter part 
of December, 1916, and the first half of January, 1917 
—coincided with a spell of intense cold, is not quite 
clear, but it is certain that the water as supplied to 
consumers acquired a most unpleasant taste. This 
taste persisted for some time after the actual treat- 
ment was discontinued, owing, doubtless, so Dr. 
Houston explains, to the ability of the particles of 
sand in the filters to “ absorb” or “ hold in store ” 
taste-imparting materials, derived from the ante- 
cedent treatment. After a period of rest, however, 
the treatment was resumed in the middle of March 
last, with a less strong dose of reagent, and has, so we 
gather, proved just as successful as it has at Staines. 

Dr. Houston is careful to explain that the successful 
results of this chlorination treatment have not by any 
means caused him to lose faith in the efficacy of 
storage. There is more than one way, he remarks, of 
purifying raw river water, and with a proportion of 
the Board’s supply, chlorination is a cheaper method 
of effecting purification than storage. Naturally the 
question of cheapness is important at all times, and 
doubly so at the present, but it was certainly not the 
only factor which was taken into account. Indeed, 
it was probably only incidental. The main aim of the 
experiments was to save coal, and in this direction 
there was a remarkable success. There was, between 
June Ist, 1916, and March 31st, 1917—during which 
period no less than 17,180,000,000 gallons of water 
were treated—an estimated saving in coal which is 
represented in money by £11,167. The cost of the 
chloride of lime for treating this volume of water 
during the same period was £2990, so that the saving 
in raw material amounted to £8177. Moreover, the 
cost of labour for chlorination is less than that for 
pumping, so that the actual saving was more than that 
figure. But, as Dr. Houston remarks, there was really 
more involved than the mere saving of a large sum of 
money. Coal is a commodity of such enormous 
importance to a nation at war, that even if the cost 
of treatment had equalled the cost of the coal saved 
the action taken would have been justified. And 
there was not only the saving of the actual coal itself ; 
there was the reduction of labour and of transport 
from the mine to the pit mouth, and from the pit 
mouth, by rail or by sea, to the Board’s works. The 
results, therefore, are satisfactory all round, and we 
should not be surprised to find the treatment con- 
tinued after the war, and employed by other water 
companies. It is noteworthy that the material used 
for the treatment has been chloride of lime, a sub- 
stance which is unstable and difficult to apply in 
regular quantities. It is interesting, however, to 
read in the report that experiments with liquid 
chlorine, which is much easier to apply in stipulated 
doses than is chloride of lime, have also been started 
with what are described as most gratifying results, 
and we shall look forward to hearing the outcome of 
lengthened experience with that reagent. 


Engineers and the Battle of the Ancre. 


Wuitst there are no words in Sir Douglas Haig’s 
latest dispatch that will not be read with feelings 
of the deepest national pride, those that refer to the 
work of engineers come nearest home to our readers. 
Much of the work has been done by men with whom 
we were all familiar in a civil capacity—men, that 
is, who were not soldiers by calling, men of whom 
some had already gained distinction by their peaceful 
works at home, whilst others had yet to make their 
reputations. It is as yet too soon to speak of the mag- 
nificent work they have done in conjunction with their 
military brethren, but Sir Douglas Haig lifts at 
least the corner of the veil with which prudence 
must for the time being cover their operations, and 
tells us of the crossing of the Somme at Brie, where 
six gaps had to be bridged over the canal and a 
swift-flowing stream, and where, in four and a-half 
days, bridges to take the heaviest traffic had been 
erected, and of the marvellous railway organisation 
that has been carried on ceaselessly for months past 
behind the fighting front. “I desire,” he says, 
“to acknowledge in the fullest manner the debt 
that is owed to all who assisted in meeting a most 
difficult situation, and especially to Major-General 
Sir Eric Geddes, Director-General of Transportation, 
to whose great ability, organising power, and energy, 
the results achieved were primarily due.” But 
Sir Eric Geddes could not have done the absolutely 
astonishing work which he did do, had he not 
been helped by a very able staff of engineers, 





both at the front, at home, and in various quarters 
of the Empire. The story that lies behind the 
railway service set up by Sir Eric is one of the most 
remarkable of the war, and we are proud indeed to 
think that the names of many engineers are associated 
with it. 








RANDOM REFLECTIONS. 
eras eres 
A ¥FEwW months after the death 


Poh of Sir William Ramsay in July, 
Memoril. 1916, a public meeting was con- 


vened under the chairmanship of 
Lord Rayleigh, to consider the best way of perpetuat- 
ing the memory of one who was not only a great 
chemist, but a great personality. In former times 
it might have been resolved to establish a “ chair,” 
build a library, or erect a statue, but in these days 
the laboratory ‘‘is the only wear,” and it was a 
foregone conclusion that the resolution passed at that 
meeting could lead but to one result. The resolution 
ran as follows: ‘‘ That steps be taken to raise a 
substantial fund as a memorial to Professor Sir 
William Ramsay, K.C.B., F.R.S., such a fund to 
be utilised for the purposes of promoting chemical 
teaching and research under a scheme to be approved 
hereafter by the subscribers.” During the months 
that have passed since this decision was reached, 
the Executive Committee of the Memorial Fund 
has been feeling its way, and it has now announced 
that it wants one hundred thousand pounds to provide 
Ramsay Research Fellowships, tenable wherever the 
necessary equipment may be found, and to establish 
a laboratory of Engineering Chemistry in connection 
with University College, London. Whilst it is very 
fitting that the concrete part of the Memorial should 
stand in the University with which Sir William 
was associated for more than a quarter of a century, 
one cannot help recalling that there are already 
excellent chemical laboratories in Gower-street, 
and hence a little wonder as to the functions 
of another is justifiable. It is to be presumed that it 
will branch out into new lines; indeed, its title 
signifies as much, but since no one has yet clearly 
defined Engineering Chemistry, we are in some doubt 
as tothe work to be undertaken. Indeed, there are 
many people who hold that chemistry of the kind 
can only be learnt in chemical factories, and that 
its scope is so great, and its ramifications so numerous, 
that no laboratory could hope to deal with them 
adequately. Engineering chemistry generally resolves 
itself into the study of materials of construction, 
of which the metals are the chief ; but there are already 
connected with the University admirable laboratories 
for this purpose in the Royal School of Mines. It 
metals are cut out of its purview, the scope of the 
laboratory will be so circumscribed that the title 
will almost be a misnomer. Of course, a very wide 
field of industrial chemistry is yet un-represented 
by any college laboratory, and it may be that the 
Executive Committee proposes to place all such 
subjects under the title it has chosen. But,in any 
case, the name is a small matter so long as the work 
is good, and were it not for the many other heavy 
calls upon the public purse, no better time could have 
been selected to ask for money for an object of the 
kind. 


* * * & * 


Ir is often said that there is a 


ay Men proper niche in the world for 
j every man. The difficulty is to 
—_ find it. Most men have to wander 


about some years looking for it, trying this and trying 
that. Sometimes bettering themselves by getting 
nearer and nearer to the one vocation in which all 
their abilities will be best used; at other times 
worsening themselves by drifting into occupations 
for which they are not fitted, wasting energy and time, 
and courting disappointment and failure. Of late years 
efforts have been made by educational and professional 
institutions to check this waste, and to start men whilst 
they are still young on the careers they are best fitted 
to follow. Inalabour of this kind the authorities of 
technical colleges and universities have exceptional 
facilities. For the greater part of several years they 
are in close touch with young men at a period of their 
lives when and under conditions in which, their 
true characters are revealed, and it might, therefore, 
reasonably be expected that professors and deans 
who take a lively interest in the students under them 
would be able to offer them valuable advice as to the 
line of business they should follow, and should be 
able to help employers by putting them in touch 
with the right man for the right job. This cannot 
be done, however, unless the professors themselves 
keep in close touch with the world of affairs, for other- 
wise they are unlikely to appreciate the needs of the 
employer or the fitness of the candidate. Fortu- 
nately, there has been great improvement in this 
direction, and in the future we may expect to see 
even closertouch between factories and colleges, and to 
find it the general practice to have consultative boards 
of employers working in close harmony with technical 
universities, helping the teaching staff with advice as 
to studies, and helping students to find occupations. 
At present, with few exceptions, the colleges in the 
latter respect at least depend upon their own powers, 
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and it is to their credit that much good work has 
been done'by them in spite of this lack. On the 
Appointments Board of the University of London 
there is not-a single employer, and¥we suggest that 
in the scheme of development of this board which, 
we learn from a pamphlet recently issued, is in 
contemplation, that it might be well to seek the 
assistance of a few men who are actually engaged 
in the business world. We cannot but feel that 
there must be many occasions when the advice that 
could be given by an employing engineer, for example, 
would be of real assistance, and whilst we cannot 
expect such engineers to be in close touch with the 
students, and acquainted with their character and 
capacities, they could yet give general hints that 
could not fail to be useful. 


Oe B28 «8 

“Tr is hoped,’ says the pamphlet 

Ona to which we have referred above, 
Young Men. “to do more in the future for the 


younger graduate who, for want 
of the requisite knowledge, or the lack of suitable 
introduction influence, has often failed in the past 
to find any opening other than the traditional 
avenues of work ope@ to the university-trained man. 
The Board seeks to widen the field of graduate employ- 
ment, and has already attained some success in this 
direction, more especially as regards business and 
administrative posts. It is intended to make this 
side of the work @ much stronger feature after the 
war, and preparations are now being made to cope 
with the employment problems that will arise when 
demobilisation occurs.” Since the University of 
London pays a great deal of attention to the education 
of engineers, our readers will be interested in this 
wholesome resolve of the Appointments Board 
to find openings for youths ‘“‘ other than the traditional 
avenues of work,” and it is at least equally certain 
that the young men themselves and their parents 
will heartily approve it. A percentage of the men 
must be retained for educational requirements, 
another portion, and probably an increasing portion, 
must devote itself to pure science and industrial 
research ; but there will remain an ever-growing body 
of just ordinary engineers looking for jobs, and 
their case is, we understand, to receive as much atten- 
tion as has hitherto been given to the others. “ It 
is the aim of the Appointments Board to form the 
employment link between the university and the 
business world.”’ Important posts “in the business 
and industrial worlds are often filled after a limited 
advertisement, or by the appointment of the chance 
applicant out of a narrow field. The result of this 
is that, on the one hand, the young graduate who does 
not train for some definite profession is often perplexed 
and handicapped by the difficulty of obtaining a 
footing in the business or commercial sphere, and, 
on the other hand, the employer fails to take due 
stock of the wealth of employable material sent out year 
by year by the universities.”” It is only too well known 
that employers as a rule have, in the past, distrusted 
the university-trained man. The whys and wherefores 
need not now be discussed, but since it is becoming 
obvious that more and more men with a high scientific 
education have become a necessity to the further 
development of many industries, we must welcome 
heartily any genuine endeavour to select suitable men 
for the various posts that are open to them. The 
Appointments Board of the University of London, 
of which the offices are in South Kensington, invites 
employers to approach them when they are in need 
of men. At the same time it asks the graduates 
of its own colleges and of other universities who have 
matriculated at London to register with it. The 
fee for so doing is only five shillings per year, and 
no commissions or charges of any kind are made 
either to graduates or employing authorities. Schemes 
of this kind are always commendable, and since the 
University of London seems really anxious to meet 
the wants of the time, we trust employers will show 
their approval of its enterprise and avail themselves 
of the facilities it offers. 

* sd * 


* * 


THE clamour for reprisals is the 
most natural and comprehensible 
thing in the world, for not one of 
us but desires to hit back when he 
But the matter must be looked at in the 
calmest spirit. In war, as in sport, loss of temper 
and rise of passion work more harm than good. That 
we could carry out effective reprisals for*German air- 
raids is self-evident. Many German towns are within 
flying radius, and our command of the air is now so 
good, and our supply of machines so great, that in 
the matter of air raids our little finger would be 
thicker than the German thigh. This fact must be 
well known to our enemy. He must have estimated 
the chances that we would attack his open towns from 
the air if he attacked ours, and decided either to 
count on our humanity, or concluded that such damage 
as he could do us would be of greater value to him 
than the loss he would suffer by our retort would be 
of value to us. It may, we think, be accepted with 
little or no reserve that the object of his attacks is 
threefold, first to destroy factories, troops, and war 
material of various kinds and to embarrass transport, 
secondly, to alarm our people, and finally, to oblige 
us to use our air forces for other and less useful 


Reprisals. 


is struck. 


military purposes than those to which they are 


SPONTANEOUS FRAC 


habitually put. 
his success in any one of these objects. The first can 
be best done by local protection of important centres ; 
for the second we must look to the common sense and 
phlegmatic character of the British people, and for 
the third we must be guided by the advice of the 
military authorities, who are the only adequate 
judges of the best employment for ‘ the third arm.” 
If they should at any time decide that reprisals would 
have the effect of stopping raids on British towns and 
cities, that they would directly and indirectly have 
effects of military value, and that they would decrease 
the ultimate loss of life by shortening the war, then 
the country would unanimously bury its sentiment, and 
overcoming its abhorrence of a form of attack that 
kills women and children, would support them with all 
the force it could command. But the military 
authorities have, so far, made no such call upon us 
to harden our hearts. They believe that aeroplanes 
can be put to better use, and they are apparently 
confident that the raids can be more effectively 
arrested by destroying the organisation by which 
they are carried out than by other means. Our 








mastery of the air at the front seems to become 
rapidly more and more complete, for no one can have | 
failed to observe that whilst the destruction of enemy | 
machines increases, our daily losses are less. To do | 
anything at this moment to disturb the complete | 
monopoly of the air at which we are aiming, and | 
which seems so nearly in our grasp, would be a} 
deplorable error. If we succeed, raids on England | 
would soon be given up; if we fail, the raids will | 
continue. Under such circumstances, can there be | 
any question that we should make a mistake if we 
withdrew from the battle areas the machines that | 
are needed there ? 
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Witt the time ever come when) 
aeroplanes will be turned out with 
the regularity and speed of Ford 
cars ; when they will be assembled 
on a travelling platform, fed by conveyors, and when 
they will take the air at the rate of a thousand a day 
from one factory alone ? Twenty years ago no one 
would have believed that motor cars could be manu- | 
factured as they are manufactured now, and three 
years ago no one suspected that we could make 
ammunition, guns, and ships at the present pace. 
If, then, one should venture to assert that aeroplanes 
could not be built as rapidly as other things, he could 
be reasonably asked to show in what respect the 
mechanical engineering of an aeroplane differsfrom that 
of a motor car. As this could not be done, he would | 
be bound to admit that there is no reason, other than | 
lack of material, lack of labour, or lack of organisation, 

why aeroplanes should not be made at the rate of a | 
thousand a day. We do not say that.that output can | 
be reached with the present designs. Neither could | 
a Rolls-Royce be built with the speed of a Ford. 

But with ever advancing knowledge, we are | 
approaching the time when some genius will evolve | 
a design that lends itself to intensive manufacture. | 
The problem is not. so easy—because the results of | 
failure are more serious—as that of the motor car, | 
but it is of the same kind. Once a good design has | 
been found, it only remains rigidly to standardise it | 
The rest is merely a matter of machine tools and the | 
people to work them. It is reported that America 

is preparing to spend no less than £120,000,000, and | 
possibly £200,000,000, on building aeroplanes for use | 
in the war. Even after proper subtraction has been | 
made from this gigantic sum for the equipment of | 
factories, flying grounds, transport wagons, and gene- | 
ral equipment, it would imply an output of something | 


“Ford Planes.” 








| two pieces, lying about 3ft. apart. 


TURE OF A REAMER 
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It must be our endeavour to prevent | approaching a hundred thousand machines, for it is 


legitimate to suppose that, made in such numbers, 
they could be constructed at a much lower cost than at 
present. Under these circumstances it is highly 
probable that America will be the father of the 
cheap aeroplane, as it is of the cheap motor car. 
There remains, however, a different and very serious 
problem. Anyone may learn to drive a car in a few 
days, even in a few hours ; is there any real likelihood 
that the manipulation of an aeroplane can ever be 
made an equally simple matter ; and, even if it could, 
is it not certain that only a small number of people 
are physiologically fit for flying,and that even they 
must serve apprenticeship to the air ? 








AN “EXPLODED” REAMER. 


WE have received from Mr. Conrad F. Mendham, of 85, 
Gracechurch-street, the following account of the explosion 
of a reamer :— 

“The enclosed are two photographs of an ordinary 
fluted reamer, 1.840in. diameter by 12in. long, with 
No. 4 Morse taper shank, which has undergone considerable 
damage. While it is quite a common experience to meet 
with cutters breaking in the hardening, it is, I believe, 
a rare occurrence that such fractures should only appear 
long after the tools are made; and rarer still that when 
they do, the cleavage should manifest itself in the nature 
of a small ‘ explosion.’ 

“In the present instance the reamer was made for a 
special job, and very carefully finished; but on boring 
its first, and only hole, it was found to be slightly under 
the size required, and had to be rejected. Another tool, 
therefore, had to be made ; and in order to avoid confusion, 
the first one was removed from the shop and placed in an 
empty drawer in the drawing-office. Before doing so 
it was repacked in the original oil paper, brown paper, 
and corrugated strawboard in which it was received, 
and tied round loosely with string—the ends being left 
open. 

Pe After a lapse of three weeks—during which time, 
to my certain knowledge, the drawer was not opened— 
occasion arose for its use on a similar job, and on going 
to the drawer I found the parcel exactly as I left it— 
but, to my surprise, no reamer inside! On pulling 
the drawer further out, I found the famous reamer in 
As these when fitted 
together would not make up the complete tool, I unrolled 
the package, when I found the small third piece just inside 
one of the open ends. Both the brown and oiled paper 
were badly torn, and in the case of the latter, a large 
portion reduced to pieces about }in. square. 

“IT am unable to give you any particulars of the steel, 
beyond that it was a good 40-45 ton quality. The fracture 
shows a clean, new, honest break, and resembles the 
feather figure usually seen in ice blocks. The opening 
of the joint down the middle, due to the two halves 
bending inwards, is a little over */,,in. The area of the 
fracture is 24 square inches, and the weight of the tool 





| 93 Ib 


“Without taking into consideration the greatly 
increased tensile strength due to hardening, the internal 
stresses tending to burst the bar may easily have been 
over 1000 tons. 

“Tt is curious that this tool, made for boring out 
mould shapes for forming up a high explosive material, 
should have itself ‘exploded’ before doing any useful 
work.” : 

This is a very remarkable instance of internal strain, 
and we should be very interested to know if any of our 
readers have met with a similar case. 








Tue president of the Chicago, Burlington and Quincy 
Railroad has sent, a letter to each of the company’s 50,000 
employees asking them to give their earnest attention 
to supporting the United States Government through 
its present work, and by such individual efforts as they 
may deem necessary outside their usual duties. 
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170-B.H.P. SIX-CYLINDER NARROW TYPE ENGINE 

















350-B.H.P. TWELVE-CYLINDER VEE-TYPE ENGINE 

















BRITISH AIRCRAFT ENGINES OF HIGH 
OUTPUT. 


A CONSIDERABLE amount of public interest was mani- 
fested in the lecture recently delivered by Mr. Louis 


Coatalen on aircraft engine problems at a meeting of | 


the Aeronautical Society of Great Britain. We are now 
in a position to publish views of some of the latest Sun- 
beam-Coatalen aircraft engine types, and the engravings 
will be found above. In all the three engines 
trated the crank case and nose piece are cast in one, 
whereby there is achieved the dual gain of lightness and 
proportionately greater rigidity, to say nothing of accessi- 
bility and so forth. None of the engines has a fly-wheel. 
The engine base is a dry sump in combination with a 


illus- | 


475-B.H.P. EIGHTEEN-CYLINDER BROAD 


| compound pump at the bottom. Each of the engines 
| has overhead valves on the principle of two inlet and 
| two exhaust valves per cylinder. The series of views 
| illustrates (a) the vertical, narrow type of engine: (b) 
| the V-form, and (c) the broad-arrow type, wherein three 
rows, each of six cylinders, are set on a common 
| crank case. All the engines are water-cooled, and the 
| petrol and oil consumption and the weight per horse- 
| power are said to be notably low. 

In the eighteen-cylinder engine, which is of 475 brake 
| horse-power, there are no fewer than half a dozen magnetos. 
| Each magneto is enclosed. Two sparks are furnished to 
|each cylinder from independent magnetos. On this 
|engine there are also no fewer than six carburetters. 


Shortness of crank shaft—therefore of engine length— ' 





ARROW TYPE ENGINE 


and the absence of vibration are achieved by the linking 
of the connecting-rods. The piston-travel in the case of 
the central row of cylinders is 160 mm., while the stroke 
of the pistons of the cylinders set on either side is in 
each case 168 mm. 

The duplicate ignition scheme is also applied to the 
twelve-cylinder 350 brake horse-power engine. It is 
distinguishable, incidentally, by the passage formed 
through the centre of each induction pipe for the sparking 
plug in the centre cylinder of each block of three. In 
this, as in the eighteen-cylinder and the six-cylinder 
types, there are two cam shafts for each set of cylinders. 
These cam shafts are lubricated by low pressure, and are 
operated through a train of enclosed spur wheels situated 
at the magneto end of the machine. 
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The six-cylinder 170 brake horse-power engine employs 
the same general principles, including the detail that each 
carburetter serves gas to a group of three cylinders only. 
This engine has been specially designed to present small 
head resistance, and to be particularly suitable for multi- 
engined aircraft. 

It will come as somewhat of a surprise to the general 
public to know that engines of these high powers are now 
used on aircraft. 








THE SPONTANEOUS COMBUSTION OF COAL. 





CONSIDERABLE discussion took place at the meeting 
of the Institution of Mining Engineers, in London, on 
Friday last, on the oft-debated question of the spontaneous 
firing of coal, in connection with a paper by Dr. J. S. 
Haldane, F.R.S., whose study of this matter has helped 
to solve many a problem. The spontaneous firing of 
coal in pits is one aspect with which, perhaps, we are not 
so directly concerned, but there is another which has a 
distinctly engineering interest, and that is the spontaneous 
combustion of stacks of coal, a problem interesting to 
railway companies, electric supply and gas undertakings, 
and the like. The two classes of spontaneous firing, 
however, are intimately bound up both in their causes 
and their effects. Spontaneous firing has caused consider- 
able trouble for many years, and until comparatively 
recently was dealt with rather by methods of trial and 
error. Now, however, our knowledge is much more 
exact,and much of this improvement can be attributed 
to the establishment of the Doncaster Coalowners’ Research 
Laboratory in 1913, since when thirteen papers have been 
published by Dr. Haldane, who is in charge of the labora- 
tory, and his assistants. The paper by Dr. Haldane 
before the Institution of Mining Engineers, on Friday, 
was in the nature of a general review of the results so 
far reached, with some suggestions as to the practical 
application of these results. It is, of course, unnecessary 
to refer to the great losses of coal, dangers to life, particu- 
larly in gassy seams, and expense caused by spontaneous 
heating or firing of coal. It was only the causes which 
Dr. Haldane dealt with. It is well-known now that only 
certain varieties of coal are readily liable to spontaneous 
heating, and that in practice coal does not spontaneously 
fire in the absence of oxygen, or if the coal is in large 
lumps or is freely exposed to the air in a layer not exceeding 
a certain depth, depending on the nature of the coal 
and the degree to which it is broken up. For many years 
there has been no practical doubt that the spontaneous 
heating of coal is due to an oxidation process occurring 
under such conditions that the heat formed by the oxida- 
tion cannot escape as rapidly as it is liberated. Those 
interested will find a very valuable review of work on 
this subject in the report to the Department of Mines, 
Canada, by Professor J. B. Porter, of McGill University, 
Montreal, on ‘“‘The Weathering of Coal,’ in which is 
described the very simple and efficient method of ventila- 
tion adopted by the Canadian Pacific Railway for prevent- 
ing spontaneous fires in their large stacks of coal. The 
experiments at the Doncaster Laboratory, the establish- 
ment of which was due to the late Sir Arthur Markham, 
and the late Mr. J. W. Fryar, of Messrs. Barber, Walker 
and Co., have been largely directed to arriving at an under- 
standing of the oxidation process, the laws determining 
it, and the amount of heat produced when a given volume 
of oxygen combines with coal at the ordinary temperature 
of a mine. Such considerable progress has been made 
that many problems have been solved, although there 
still remain mysteries in the chemical changes that 
take place. We can here, perhaps, most profitably 
concern ourselves with a few practical remedies that have 
evolved out of the experimental work that has been 
carried out. 


In the first place, Dr. Haldane says it would seem worth 
while to have a chemical examination made of the coal 
worked at any mine with regard to its tendency to 
spontaneous heating. The results of such an examination 
might be of great importance in coming to a decision 
as to the best method of laying out and working, particu- 
larly in the case of deep seams where special trouble 
in preventing crushing may be anticipated. If the coal 
is liable to heating, and particularly if it crushes easily, 
the method of working should be such as to reduce to a 
minimum the occurrence of crushing. In order to avoid, 
as far as possible, the percolation of air through goaves 
containing coal, it seems desirable to keep the ventilating 
pressure as low as possible. The flow of air through 
broken coal varies directly as the pressure, and not as the 
square root of the pressure. Hence a low ventilating 
pressure is specially important. If by this or other means 
the goaf can be kept so air-tight that only blackdamp 
or firedamp is contained in its interstices, it cannot fire. 
Gob fires could be entirely avoided if it were possible 
to remove the whole of the coal, good or bad, including 
slack. Considering the potential value of even the most 
inferior coal, it is a national reproach, says the author of 
the paper, that any coal should be wasted or left under- 
ground, or.in waste heaps on the surface. In this it 
is not merely the mining engineer who is to blame. The 
proper utilisation of coal of every sort, and especially 
the inferior coal at present being wasted, is a national 
problem which is claiming more and more attention, 
and with the gradual solution of this problem the mining 
industry has hopes that the necessity for troubling about 
gob fires will, to a large extent, disappear. Practical 
experience has shown that when from any cause the 
temperature of broken coal has been raised, even after 
long previous exposure to air, spontaneous firing is apt 
to occur. Experiment has now explained this on the basis 
that although previous exposure to air may have exhausted 
the substances oxidisible at an ordinary temperature, 
the rise of temperature renders further substances liable 
to oxidation, so that oxidation is again started. What 
those further substances are, is at present doubtful. 
In warm weather special care is needed not to stack 
coal in too high heaps, although coal that has been exposed 
to the air in a not too thick layer will be all the safer 
afterwards, so that the height of the stack can safely 
be added to. ’ 


In spite of all the research work that has been carried 
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out, however, troubles from spontaneous firing continue to 

be met which baffle all attempts to grapple with, and the | 
suggestion has been made that similar laboratories to that 
at Worcester should be established throughout the country, 
if possible, in conjunction with the rescue stations. At 
these laboratories a qualified man should be kept who 
would be remunerated out of the fees paid by the colliery 
owners using the laboratories. A case was mentioned | 
of a colliery in Scotland where, despite all the precautions | 
mentioned by Dr. Haldane, fires still occurred. There | 
is also the phenomena that the same seam at certain | 
points would fire, whilst not far away it would not fire. 

Troubles with pit heaps are also frequent, and many are 

the explanations put forward. Nevertheless, the Don- 

caster experiments have .provided evidence which has 

confirmed what has only been guesswork in many 

instances. The placing of ventilating tubes, and the taking 

of the temperature by means of thermometers put into 

the tubes, affords a valuable indication of what is going 

on inside, and it has been experienced that once heating 

starts the temperature will rapidly rise from the normal, 

say,of 70 deg. Fah. to 120 deg. Fah., and if it reaches 

this latter firing may be expected to have taken place. 

Many of the problems would appear to depend for their | 
solution upon a complete understanding of the chemical | 
reactions in coal, and work in that direction is going on. 
Meanwhile, an essential fact to be realised by those who 
have to store large quantities of coal is that the piles should | 
be limited in size. There is some experience on this point | 
already, and the size has been found to vary with the 

locality from which the coal comes. 








PORTABLE AIR-COMPRESSING PLANT. 


A compact form of portable air-compressing plant has | 
been put upon the market by Lacy-Hulbert and Co., 
Limited, of 91, Victoria-street Westminster, and Bedding- | 
ton, Surrey. The plant has been particularly designed 
for use in shipyards, bridge-building yards, in the erection 
of buildings and other constructions, and for outdoor 
repair work, though, naturally, it could be used, within 
the limits of its capacity, for any other purpose for which 
compressed air is required. e overall dimensions 
of.the apparatus are 12it. 6in. long by 5Sft. 6in. wide 
and 7ft. 9in. high, the total weight being about three tons, 
and its capacity is 120 cubic feet of free air per minute 
compressed to a working pressure of about 90 Ib. per square 
inch. The makers claim that this is about as large a 
plant as can be conveniently handled in ordinary work. 

The actual apparatus illustrated herewith is driven, 
as will be observed, by an electric motor, but the motive 
power can, if required, be furnished by oil or petrol engines. 
The design of the plant is very simple, and any of the 
component parts—truck, motor, compressor, receiver, 
and tank—can be readily disconnected and used separately 
if required. The compressor, which is furnished with a 
heavy fly-wheel, is of the firm’s vertical two-cylinder type, 
and it isentirely enclosed. The motor, which, in the case 
of the plant illustrated, was made by the British Thomson- 
Houston Company, Limited, is of 27 horse-power, and runs 
at 700 revolutions per minute. This speed is reduced to 
320 revolutions per minute at the compressor spindle. 

The compressor has no mechanically operated valves, so 
that the working parts are reducedtoaminimum. There 
is an automatic unloading valve on the suction side which 
closes the inlet automatically and governs the pressure 
at which tho air is delivered, the limit of control being, 
we understand, within about 1 lb. per square inch of 
the desired receiver pressure. A water pump is provided 
to circulate water in the compressor cylinder jackets 
and heads, this pump being of the firm’s patented rotary 
type, which has no springs, valves, or gears. 

The apparatus shown is at present in operation in a 
shipyard on the South Coast where, we are informed, 
it is giving entire satisfaction. 











THE NATIONAL PHYSICAL LABORATORY. 





THE official report on the work of the National Physical 
Laboratory for the year 1916-17 is, as might be expected, 
a document distinguished by what it does not record. 
The necessities of the times have compelled those who 
drafted it to leave out the details of the important work 
which has absorbed so much of the energies of the staff 
during the past year. It is satisfactory to learn that the 
war work of the Laboratory is being conducted with 
vigour and success, but beyond the broadest indications as 
to what that work has consisted of we are given no in- 
formation as to its nature. 

We gather that the Laboratory is guarded by a body 
of special constables, that the staff, in spite of the fact that 
its members are apparently not too handsomely treated 
on the whole as to remuneration for their services, has 
done its share towards financing the war, and that the 
cultivation of allotments is being undertaken at Bushey 
House with the same enthusiasm as elsewhere We learn 
also that trouble has arisen at the Laboratory from the 
magnetic disturbances caused by the electrification of the 
adjoining portion of the London and South-Western 
Railway. ‘These disturbances, it seems, are in excess of 


‘those permitted in the Railway Company’s Act, and 


accordingly steps are being taken to refer the maiter to 
arbitration. 

The report draws a significant picture of the present 
condition of the Metrology Department. While this 
department has continued to carry out its ordinary test 
work, it has had to lay aside many “interesting and 


|important ’ research questions in order to permit it to 


handle the immense volume of gauge testing work which 
it has been called upon to undertake for the Ministry of 
Munitions. In August, 1915, the Laboratory was asked 


| to arrange for the testing of some 30,000 gauges, to relieve 


the pressure on the Inspection Department at Woolwich. 
From rendering assistance in this small degree, the Labora- 
tory has progressed, until to-day all gauges required 


| for the inspection of munitions, except those used at the 


Arsenal and some few other gauges of special design, have 
to pass its tests and are issued from its stores. It is now 
testing from 9000 to 10,000 gauges per week, or at the rate 
of, say, half a million a year. Extended accommodation 


| for the increased stafi—largely women—required to 


handle this volume of works is, it seems, urgently needed, 
and has been planned, but has been delayed owing to 
adverse weather and other conditions. 

The work of the individual departments, in so far as 
mention is made of it in the report, may be briefly 
summarised. In the electricity section of the Physics 
Department most of the time has been spent on problems 
connected with wireless telegraphy. A considerable 
number of vacuum amplifiers and wireless transmitters 
have been tested by specially devised methods. In the 
Electrotechnics Division, one of the investigations carried 
out, we read, has been “ the development of apparatus for 
use in connection with anti-aircraft gunnery, and has 
entailed the initiation of the early experiments, the 
development of the apparatus into a practical form in 
conjunction with the manufacturer, demonstrations to 
experts, lectures to officers, preparation of handbooks and 
installation of trial sets in different A. A. commands, 
a visit for demonstration purposes to the front in France, 
and the inspection and testing for service purposes at the 
maker’s works of a number of sets of the apparatus.” 

The Electrotechnics Division has also been engaged upon 
the testing for both services of radium luminous compound. 
Over ten thousand luminous dials of various kinds have 
been inspected and measured for luminosity. Some 
details as to the standardised method of testing such dials 
as now adopted are given in the report. The decay of the 
compound itself has been investigated over periods 
reaching up to fifteen months. It is found that the decay 
co-efficient decreases with time, so that the luminosity 
curve for any given sample becomes asymptotic. In the 
compound containing 0.4 mg. of radium bromide per 
gramme of zine sulphide the decay of luminosity for the 
first few months is at the rate of 4 to 5 per cent. In six 
months the luminosity is down to half its initial value. 
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The final limiting luminosity, if the zine sulphide content 
remains unaltered, is virtually the same for all samples. 

In the Heat{Division a considerable amount of time 
has been devoted to an investigation connected with the 
high temperature scale. As a part of this work there 
was carried out the standardisation of a thermocouple, 
consisting of platinum and a 10 per cent. rhodium-platinum 
alloy. This couple was standardised up to 1550 deg. Cent. 
by making use, on the one hand, of the boiling-points of 
water, naphthalene, diphenylamine, and sulphur, and, 
on the other, the freezing-points of tin, zinc, antimony, 
silver, gold, copper, nickel, and palladium. The curve 
connecting the E.M.F. of the couple and the temperature 
was found to be a cubic up to 1000 deg. Cent., and 
above that a parabola. 

In the Engineering Department some progress is to 
be recorded in connection with certain of the more impor- 
tant investigations of a general nature in hand. For 
instance, the methods and forms of specimens for notched 
bar impact tests have been further studied, and some 
definite conclusions have been established. In the case 
of mild steel specimens it has been found that the Inter- 
national Charpy notch, the 90 deg. sharp vee notch, and 
the 90 deg. round vee notch all give satisfactory uniform 
results, and that the work absorbed in fracturing the 
specimens is not appreciably affected by the sharpness 
of the notch. Matters, however, are quite otherwise 
in the case of hard steel specimens. In particular it 
has been found that the energy absorbed in fracturing the 
specimen is proportional to the radius of the notch. 
The subject is being further investigated. 

An interesting investigation has been commenced by 
Dr. Stanton, assisted by Miss Marshall, on the effect of 
surface roughness on the heat transmitted from hot 
bodies to fluids flowing over them. According to the 
Reynolds’ theory, the heat transmitted for a given velocity 
of flow and difference of temperature should be propor- 
tional to the frictional resistance between the fluid and the 
surface. The truth of this theory has already been fully 
demonstrated for the case of commercially smooth surfaces. 
Dr. Stanton’s investigations indicate, so far as they have 
gone, that it is also true for artificially roughened surfaces, 
a fact which no doubt will be of value in the efforts now 
being made towards increasing the efficiency of radiation 
from air-cooled engines. 

The section of the report dealing with the works of 
the Aeronautics Division is naturally distinguished by 
its reticence. It is indicated, however, that experiments 
dealing with rigid and non-rigid airships, airships’ sheds 
and screens, kites and kite balloons, triplanes, helicopter 
screws, and the effect of sagging of the fabric on the 
aerondynamical properties of aeroplane wings, have 
engaged attention. Little or no information is, however, 
given as to the results obtained. 

In the department of Metallurgy and Metallurgical 
Chemistry most of the year’s work appears to have been 
devoted to matters relating to light alloys as adapted for 
aircraft construction and other purposes. In addition, 
investigations have been carried out on magnet steels 
for permanent magnets, on the hardening of steel gauges, 
on standardised steel samples (drillings), on refractories 
for use in glass melting, andsoon. It is very interesting to 
learn that special attention has been paid to the study 
of substitute alloys. A considerable number of these 
has been prepared and tested “for the purpose of 
replacing materials which it might at any time be desired 
to economise.” We read further that “ substitutes for 
nearly every material used in the making of munitions 
have been studied, and satisfactory results obtained 
throughout.” Particularly important work has _ been 
carried out in connection with alloys for fuses and with 
cupro nickel. 

The Advisory Committee for the William Froude 
National Tank reports that much work has been. done 
during the past year in the way of testing seaplanes, 
besides other investigations undertaken for the Admiralty 
and private firms. General utility research work has 
been crowded out. The pressure of urgent work has 
even prevented the desired amount of attention being 
paid to the apparatus attached to the tank. 








ENGINEERING IN CHILE. 





A CONSIDERABLE amount of Government irrigation work 
is proceeding in Chile, among the more important under- 
takings being the four canals known respectively as the 
Mauco, the Maule, the Laja, and the Melado projects. 
The Mauco Canal will obtain its water from the river 
Aconcagua at a point denominated Lo Rojas, near La 
Cruz, a station situated upon the Valparaiso-Santiago 
railway system, and will be approximately 72 kilometres 
inlength. Thecanal will irrigate a wide area of productive 
country estimated at 4990 hectares—the hectare is equiva- 
lent to 2.471 acres—and the cost will amount to nearly 
1,135,000 dols.* The Maule canal will be of greater dimen- 
sions, the length approximating 200 kilometres, and the 
estimated cost is put at 8,943,942 dols. The area irrigated 
will exceed 42,000 hectares. El Laja canal, although 
of lesser importance, is nevertheless being proceeded 
with owing to the connections that will be brought about 
by its early completion. The main canal will commence 
at El Pefion, a point in front of Tucapel, and from it there 
will be several small canals branching in different directions. 
For the main canal the estimated cost is put at 2,186,697 
dols. for the branch leading to Las Hijuelas the cost will 
be 10,019 dols., while upon that from Dinto to Cholguagua 
the outlay is not expected to exceed 107,345 dols. The 
total cost is to be under 2,305,000 dols. The Melado 
canal, including its branches, will be 70 kilometres in 
length, and it will irrigate 27,000 hectares of land. 

A large sum of money is to be expended upon the 
enlargement of the Valparaiso waterworks. Hitherto 
the undertaking has been in municipal hands, but latterly 
the Government has stepped in and will hereafter control 
the water distribution of the port. The population 
to be served exceeds 190,000. 

Other waterworks which are about to be undertaken 
at various towns in the Republic of Chile include a large 
and comprehensive scheme at Iquique, which will receive 
its supply from the Chintaguay ; betterment of the supply 





* Gold pésos. 





at Cailete; and a supply for Zapallar. Preliminary 
studies, undertaken by Senior Alfredo Campana, an engineer 
attached to the Direction of Public Works, have just been 
concluded. 

Tenders will shortly be asked for in connection with the 
construction of waterworks for the town of Ancud. By 
reason of the stringent terms decided upon the contract 
is not likely to interest British firms. 

The State Railways have invited tenders for the supply 
of steel springs, galvanised iron, bronze plates, wire, 
iron chain, iron pipes, copper bars, copper plates and nails. 
These are required in connection with the improvements 
and extensions proceeding on the North Central Railway. 








THE ORGANISERS’ CLEARING HOUSE. 





Many of our readers will be interested to hear that 
Mr. Stafford Ransome, well known as a special commis- 
sioner at one time of THE ENGINEER, and subsequently 
as the founder and secretary of the British Engineers’ 
Association, has now joined Captain Creed at the 
Organisers’ Clearing House, Parliament Mansions, Victoria- 
street, Westminster. The Organisers’ Clearing House 
was established by Captain Creed only a few months 
ago, but we understand that it has already done much 
useful work, and is on the way to do much more. Its 
functions do not seem to be very well defined—perhaps 
with advantage, as its utility is thereby less cireumscribed— 
but we are told that one of its great purposes in life 
is to bring the right people together for business purposes. 
It is, for example, serving an end useful both to Govern- 
ment De mts and contractors by informing the 
latter whom they should approach. It is not unusual 
for a great deal of valuable time to be lost either during 
visits or in correspondence, whilst a contractor is moved 
from pillar to post, from office to office, looking for the 
right man to deal with. The Clearing House endeavours, 
and the evidence shows with success, to obviate this waste 
of energy. But its scope is really wider than this single 
example indicates, for it aims at becoming a rallying point 
for organisers whence they may descend upon the work 
in which they are most efficient. Briefly, it finds organisers 
either for giving a push to work already commenced, 
or for starting new work; it advises about business at 
home and abroad, and undertakes investigations which 
clients may not wish to undertake themselves. It looks 
forward also to assisting in the development of foreign 
trade, the setting up of agencies, the arrangement of 
itineraries, the grouping of manufacturers for represen- 
tation abroad, and so on. Captain Creed has had a 
long and varied experience in organisation, particularly 
in the arrangement of the Armaments Committees on the 
North-East Coast and on the Clyde, and Mr. Ransome’s 
work is too well known to need description. We wish 
our old commissioner and his colleague every success 
in their new venture. 








ASBESTOS CORRUGATED ROOFING. 





A New factory has recently been erected at Farnworth 
and Bold, Lancashire, for the exclusive manufacture of 
corrugated asbestos roofing material on a large scale, 
and with the most modern plant. The factory is happily 
situated as regards water supply, railway facilities, and 
gas for power purposes. Electric power for driving the 
machinery is generated on the premises by 200 horse-power 
gas engines made by the National Gas Engine Company. 
The process of manufacture of the sheeting consists 
briefly in grinding the asbestos into a fine fluffy powder, 
mixing it with cement in the respective proportions of 
one to six, and afterwards with water. After this mixture 
has been ground up into a paste of the requisite plasticity 
it is passed through a special machine in which it is spread 
out into sheets on a revolving blanket. From the latter 
it is transferred to a large revolving drum from which 
it is cut off to the required lengths and widths. The 
sheets are next trimmed accurately by hand on all sides, 
and then passed on to the corrugating process on which 
the success of the finished product largely depends. 
This process is not made public, but we are probably correct 
in stating that heat and pressure applied by corrugated 
dies play a prominent part in it. The finished sheets 
are.extremely tough, and have the advantage of being of 
the same pitch as the standard makes of corrugated iron 
which they are intended to replace. It is claimed that 
they are much more durable than corrugated iron, especially 
under unfavourable climatic conditions, are easily applied, 
are, of course, fireproof, and, at the present time, no more 
expensive. The sheets can be made in several colours. 
The name of the makers is the British Everite and 
Asbestilite Works, Limited, whose offices are at 29, Peter- 
street, Manchester. 








BOOKS OF REFERENCE. 





‘¢THE Mercantile Year Book and Directory of Ex- 
porters,” which appears in the present year in its thirty- 
first annual issue, contains not only more pages than ever, 
but also a new feature, which is certain to be found of 
value. For the first time Part II., which consists of 
lists of importers in the British Colonies, and in foreign 
countries, shows also the class of goods purchased by 
these importers. We are informed that the collection 
of this information has involved months of incessant 
labour, and we can well believe it; but we should say 
that the toil was worth undertaking. With this exception 
the present volume is very similar to those which have 
gone before it. It is published by Lindley Jones and 
Brother, 16, St. Helen’s-place, Bishopsgate, London, 
E.C. Price 15s. 





Tue fifth annual edition of “‘ The Year Book of Wireless 
Telegraphy and Telephony” has just reached us. 
It is one of the youngest of the books of reference which 
is issued annually, but it is certainly an exceedingly 





healthy infant! The present volume, in spite of difficulties 
connected with paper, printing, binding, and what not, 
runs;to considerably over 900 pages, and yet its pro- 
prietors—the Wireless Press, Limited, of Marconi House, 
Strand, W.C.—can sell it at 3s. 6d. A remarkably cheap 
three and sixpenny worth it is too, for it contains an 
immense mass of information which is not only useful 
to those whose business is concerned with wireless tele- 
graphy, but interesting not only to them but to the 
general public as well. It would be impossible to discuss 
the contents even in outline, for there is such an enormous 
quantity of it, but though much of it is highly technical 
there is much that will appeal even to the most untechnical. 
The general reader will be astonished at the manner in 
which wireless telegraphy has spread all over the world, 
as is evidenced by the lengthy lists of land and ship 
stations, and the map of the world showing the positions 
of the principal signalling stations. To the technical 
man such articles as “‘ The Electric Arc as a Generator 
of Persistent Oscillations,” by Dr. J. A. Fleming ; “‘ Ionic 
Valves,” by Dr. W. H. Eccles, and the ‘“ Inductance 
Capacity, and Natural Frequency of Aerials,” by Professor 
G. W. O. Howe, will prove of great interest. Altogether, 
we should say that the present volume is the best of the 
series so far. 





In spite of very considerable difficulties brought about 
by the war, the 1917 Edition of “ Kelly’s Directory 
of the Merchants, Manufacturers, and Shippers of the 
World” has recently made its appearance. The present 
issue is noteworthy in that all reference to enemy countries 
—Germany, Austria-Hungary, Turkey, and Bulgaria— 
has been omitted. Beyond this, however, all the main 
features of the book have remained unchanged, and we 
are assured in the preface that the usual care has been 
bestowed on the task of revising the hundreds of thousands 
of references contained within the two covers of this 
extremely useful volume. An apology is made by the 
publishers—Kelly’s Directories, Limited, of High Holborn 
—that the printing is far from being that which they 
could have desired, but we have glanced over a great many 
of the pages, and must say that we have failed to discover 
any example of printing of which complaint could, honestly, 
be made. 





Tue 1917 Edition of ‘“ Liverpool Shipping ’’ reached 
us recently. It is, as our readers know, a directory to 
the shipping and allied interests of the ports of Liverpool 
and Manchester, and is published by the Journal of 
Commerce at 17, James-street, Liverpool, at the price of 
Is., or ls. 3d. post free. The present issue contains the 
same features as did its immediate forerunners. It will 
not be necessary to particularise them since we have done 
so on former occasions, but it may be said that with a view 
to accuracy the data given have in every case been 
submitted for revision to the companies or authorities 
concerned. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents. ) 





8s of our 


AMERICAN STEAM WARSHIP IN 1815. 


Smr,—This being the centenary of Blackwood, and being 
curious to know what that famous magazine looked like in 1817, 
I sent for the first volume, and one of the first articles that 
attracted my attention was headed ‘‘ Account of the American 
Steam Frigate,” which occupies pages 30 to 33 of the first 
number—that for April. 

It is a communication from Sir David Brewster, enclosing a 
copy of an official report to the Secretary of the United States 
Navy by the Commissioners entrusted with the construction of 
a ‘Steam Vessel of War.” The report, although somewhat 
diffuse, does not give much detail, but it appears it was a twin 
ship, the hulls being 156ft. long, separated by a space of 15ft., 
in which a single paddle-wheel revolved. The engine was 
placed in one hull and the boiler—of poet the other. 

Fulton was the designer, and the keels were laid on June 20th, 
1814. The trial trip was made on June Ist, 1815, and a second 
voyage was undertaken on July 4th of the same year, when an 
average speed of 54 miles per hour was attained. The ar t 
consisted of 30-32-pounders, and furnaces were provided for use 
when it was desi to fire red-hot shot. The report expresses 
regret that Fulton did not live to see his work brought to a 
completion, and the ship was never actually completed, in 
consequence of the proclamation of . 

It appears from a passage in the report that a drawing by 
Mr. Morgan was attached to the “a and this may still 
be in existence amongst the archives of the United States navy. 
What a contrast does this present to the leviathans of the 
American navy described on pages 543-4 of your current 
issue. 

I have not at hand a copy of Mr. W. H. Dickinson’s ‘* Robert 
Fulton,” reviewed in your columns of October 13th, 1913, but 
it is just possible that the book may contain further information 
about this vessel. Reference may also be made to Marestier— 
‘* Mémoire sur les bateaux & vapeur des Etats Unis d’Amerique,”’ 
which was recently referred to in your “‘ R Reflecti sd 

June 19th. R. B. Prosser. 


[Mr. Dickinson gives an éxcellent account of this vessel, 
which was originally named the Demologos, and subsequently 
the Fulton. After the signing of peace she was laid up at 
Brooklyn as a — ship, and was destroyed by an explosion in 
1829.—Ep. Tue E.] 











LIBRARIES. 


Sir,—Your ‘‘ Reflections ”’ on the subject of library facilities 
comes most opportunely, when we all realise the need for 
earnest work based upon knowledge, and I would add my 
testimony regarding the Patent-office library and its courteous 
officials, but why is even that e t institution closed to the 
actively employed man ?. 

Having visited many of the great libraries of the world, I 
would say that the Pomba Library in Turin stands first in the 
matter of real utility to the studious, for whom several fine 
rooms are provided. ‘The accommodation consists of separate 
desks, each adjustable as to angle and level, and lit by its own 
well shaded, adjustable, frosted electric lamp. Every available 
seat is occupied throughout the year, by persons who must 
justify their use of his libraryy from 7 p.m. to 10 p.m. 

In the Manchester Public Library opportunity for reading is 
given to the ordinary worker, but London technical libraries are 
only useful to the professional man and to the unemployed. Most 
of them are cl at five on weekdays, and 1 p.m. on Saturdays. 
I am told that intermittent attempts at evening use have led 
the management to discontinue them, on account of the poor 
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attendance. The attendance during the day is so poor that the 
might as well be closed al ther. The real 4 me for com 
attendance at night lies probably in the absence of special lighting 
for each reader, The usual method is by a general light from 
above, which is a direct disadvantag, as it contracts the pupil of 
the eye, or by electric standards, with clear bulbs which give 
striated illumination. E. C. B 
June 19th. 





CONCRETING COAL. 


_ Str,—Referring to the article on the above subject in your 
issue of the 15th. In 1875 the late W. A. Lyttle, of the General 
Post-office, London, took out Patent No. 105, in which the 
concreting of fuel is very fully entered into. 

In 1876 I put down plant for Lyttle’s Iron Company, Limited, 
for making concrete from coal slack and carbonate of lime, 
ground together in a moist state, and then briquetted 
into lumps about 4in. cube. We ran two blast-furnaces on 
this fuel only, and produced pig iron that sold for top prices, 
showing that the fuel was right. As this patent has long since 
expired, any person can concrete fuel, by the method it describes, 
without paying royalties. 


Didsbury, June 18th. Cincy JoNEs. 





NOISES IN REINFORCED CONCRETE BUILDINGS. 


Sir,—Mr. Fryer’s letter in last week’s issue is the first public 
reference I — seen to a difficulty which has been encountered 
in @ ber o' inf d te buildings. Engineers are 
diffident about discussing the matter, b the t dency 
is to induce criticism of their engineering ability rather than 
attribute the difficulty to the conditions under which the 
machinery a . 

I have installed machinery in buildings constructed of several 
classes of material, and from observations have arrived at the 
conclusion that sound is transmitted or intensified in buildings 
constructed in different material in the following order :— 
(1) Reinforced concrete, (2) steel framework, (3) steel frame- 
work with brick panels, (4) timber framework, (5) brick build- 
ings. The tendency for reinforced concrete buildings to 
intensify or “ carry”’ sound is probably due to their usually 
being constructed monolithically with a certain amount of 
tension throughout the concrete and the steel, some floors with 
large spans acting like large drums, and owing to there being 
no joints, vibrations once set up are not so rapidly damped out 
as in jointed buildings. In many reinforced concrete buildings 
con ng running machinery the sound may not be sufficient 
to be objectionable, but if the amplitude of the sound vibration 
produced by the machines approximates to the harmonic 
vibration of some adjacent member of the building the noise 
may become a serious nuisance and difficult to eliminate. 

I will mention two cases in which I have encountered this 
trouble. One is the case of a large building constructed of 
reinforced concrete, 150ft. high, with heavy, slow- i 
machinery driven from the top by hine-cut doubl helical 
gearing ; this gearing being in the expectation of producing 
very quiet machinery, but when s up the results were 
disappointing. Careful investigations were continually made, 
but it was nearly twelve months before the plant was made 
satisfactory, and this was only effected by eliminating noise 
step by step at its source in the machinery. The second case 
is a building in which a hig h-speed turbo-exhauster was fixed 
on the t floor. The e r was eventually moved, and 
the conclusion arrived at was that it could not be quietened 
—o concrete building. 

ve not attempted to stop the sound by altering the 
building, b this app to be ext ly difficult, though 
= spans of girders and building cross walls would alter 
the period of vibration. The only practical advice I can offer 
as an alternative to deadening the sound is to eliminate as 
nearly as possible all unbalanced forces and vibration at the 
source, and so prevent the creation of sound. I appreciate the 
difficulty of domg this, but unless it is possible to ascertain a 
definite reason for the noise being accentuated, 1 believe itis the 
only foasible course to take. 

Manchester, June 20th. 














C. Bentuam. 





Sir,—May I suggest that Mr. Fryer, of Messrs. Rowntree and 
Co., Limited, would serve his own interests and those of the 
= best by calling in an experienced engineer to advise 

im ? 


June 18th, INSTITUTION. 





OLD BOOKS. 


Srtr,—In reference to Mr. Bennie Gray’s letter in your last 
issue on the subject of old engineering works, I may say that 
I have, among others, one that I think is little known, entitled 
‘** Experimental gg Sere concerning the Principle of Lateral 
Communication in Fluids,” by Citizen J. B. Venturi, Professor 
of Natural Philosophy, Modena. This is a translation, with 
illustrations, dated 1799, of Venturi’s early experiments on a 
principle which in recent years has had such important develop- 
a bn ne —- — of water, air, and 6 

the other boo! possess, much entertai reading is to 
be had from some thirty-five volumes of the M. chantor mtaeaihs, 
1821-45. Besides much good, sound writing, one finds in them 
men of mechanical instinct, but with little or no mechanical 
education, publishing their ideas and inventions with quaint 
descriptions, illustrated by quainter woodcuts. Schemes for 
producing perpetual motion and the like frequently occur, 
though in many of the ideas one sees the germ that has since 
developed into some important piece of mechanism. 

I hope the suggestion in Mr. Gray’s letter will be widely 
re=ponded to. 


London, June 20th. Harry J. Donxin. 








AFTER consultation with leading banking and financial 
interests in the United States, a commission of experts was 
selected by the Canadian Northern Railway Company— 
apparently before the Royal Commission on Canadian 
Railways was appointed—to make an exhaustive study 
of the entire system as a transcontinental project, with a 
view to determining the exact position of the company, 
its opportunities for traffic and the amount, of capital 
required to complete it with adequate equipment, terminals 
and connections, and the earning power it should possess 
under normal conditions. The report says: ‘“‘ We are 
unanimously of the opinion, after many moaths’ con- 
sideration of the subject, that the Canadian Northern 
Railway undertaking is sound, and that its soundness can 
be demonstrated at this time. In so far as the physical 
property is concerned, there can be no question as to the 
ability of the Canadian Northern Railway to meet competi- 
tion, as the railway is well located and well built. Its 
transcontinental main line grades over practically its 
entire route are the most favourable in existence, and 
under a normally developed traffic density the railway 
should operate at a ratio previously unknown and at 
énormous profit.” 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Future of Finished Iron Prices. 


THE raising of the maxima for South Stafford- 
shire part-mine and common pig iron by 5s. per ton is 
giving a new stimulus to finished iron prices. The 
advance is held by some makers of finished iron to justify 
them in exacting definitely higher rates, but such price 
movements are isolated instances rather than an organised 
policy. There is now very little hope, according to the 
general estimate, of any advance in the maximum prices 
for pig iron in the Midland districts. As long as Midland 
prices remain unchanged, the effect on the finished branches 
is qualified very materially. Derbyshire and Northamp- 
tonshire together possess nearly twice the number of 
furnaces that are in operation in Staffordshire. If North 
Staffordshire is taken from the rest of the county and its 
output added to the two neighbouring counties, the 
disparity is very much emphasised. Finished iron makers 
draw largely upon all these sources, and the net effect of 
the present advance must be measured in its relation to 
the whole area. No steps have yet been taken to claim 
a readjustment of the controlled prices for. bar iron. 
Ironmasters have urged, on many occasions, that it would 
be unjust not to give them an advance, while allowing raw 
material to put up against them. ‘The view held in some 
quarters, however, is that the bar makers can afford the 
increase in pigs and that it is hardly worth while to contend 
for a re-arrangement. Although the available statistics 
do not show just what proportion of pig iron consumption 
becomes chargeable with the advance, it is evident that it 
is not so large as to justify increases on all classes: of 
finished iron. In some of the uncontrolled branches 
there is a definite upward movement, and hints are given 
as to further developments being probable. 


Current Market Prices. 


Small bars rounds are dearer at £16 10s. to 
£16 15s. The stringency is such that makers can name 
their own terms. Gas strip can no longer be bought at 
less than £15 5s., and most of the business is on a higher 
price level than this. The amount of business being done 
in galvanised sheets is very small. Ironmasters decline 
to entertain offers without the A certificate and a satis- 
factory arrangement as to the necessary spelter being 
released. Quotations are still based upon £28 10s. for 
24 gauge corrugated sheets. Black sheets remain at 
£19 10s., but the extra for painting has been raised from 
£1 to £1 5s., to make it commensurate with increased cost. 
Orders continue to be plentiful for all kinds of finished 
iron. Puddled bars are increasingly scarce, manufacturers 
and merchants restricting all new business to established 
customers. Open market prices generally retain firmness 
this week on Birmingham Exchange at :—Best bars, 
£15 10s. to £16 10s.; common, £14 to £15 10s.; hoops, 
£18 10s.; plates, £18 to £19; black sheets, £19; strip, 
£15 10s. and £15 15s.; small rounds, £18; rods, £18 10s.; 
working-up sheets, £22 ; thin stamping sheets, £24; steel 
rounds, £16 ; defective steel billets, £11 5s. 


Pig Iron Trade. 


All sellers of pig iron were quoting full prices 
to-day—Thursday—in Birmingham. Supplies were short, 
most particularly supplies of foundry iron, and consumers 
were anxious to cover to an extent which was not prac- 
ticable. Some smelters have sold all the iron they can 
produce for some little time to come. Pig iron require- 
ments are larger than the supply. Basic is wanted in 
increasing quantities. Foundry iron is pressed for to a 
much greater tonnage than smelters have for disposal. 
Many of them are heavily booked well into next quarter. 
Forge iron is also moving off as fast as the furnaces can 
produce it. A very heavy consumption of cast iron is 
going on for war castings. The new pig iron prices are :— 
South Staffordshire: Common forge, 95s.; part-mine 
forge, 100s.; and foundry iron, 102s. 6d. It is very 
suggestive that the Government has not consented to 
any increase in best Staffordshire, 7.e., all-mine pig iron 
prices. These remain without any alteration, and this 
circumstance argues very conspicuously that, after all, 
perhaps, no advance may be declared in Staffordshire 
marked bar prices. The general rule in the trade is that 
all-mine pig iron prices and marked bar prices move 
together, and that unless material changes the finished 
product remains without alteration. All-mine prices are 
for the present re-confirmed at :—All-mine forge, 115s.; 
foundry, 120s.; warm air forge, 145s.; foundry, 155s.; 
special quality (Lord Dudley’s cylinder), 167s. 6d.; cold- 
blast, 182s. 6d. Midland and North Staffordshire prices 
are also the same as before, viz.:—Northamptonshire : 
No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 foundry, 
90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; basic, 
97s. 6d. Derbyshire: No. 4 forge, 90s.: No. 3 foundry, 
92s. 6d.; No. 2 foundry, 94s. 6d.; No. 1 foundry, 96s. 6d.; 
basic, 97s. 6d. North Staffordshire: No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; and basic, 97s. 6d. 


Steel Trade. 


Constant extensions are being made at the steel 
works to increase the supply. The prices are very high. 
The position regarding raw steel is no easier. With the 
exception of wire rods little is céming through from 
America for the general trade. Wire rods cannot be 
quoted at Liverpool under about £28. Strip realises £18 
to £18 10s. Hoops are in short supply. Plate shearings 
are bought up where possible to overcome the lack of 
steel sheet bars. . 


Readjustment of Working Hours. 


Readjustment of working hours with a view to 
make it easier for the workers is just now being carried 
out at some of the Birmingham workshops. Some 


descriptions of war material have been produced in such 
huge quantities that it is found that labour hitherto 





concentrated upon them can now be diverted into other 
channels. The over-pressure under which many branches 
of industry were working could not last indefinitely, and 
one of the main objects of the reorganisation scheme of the 
Ministry of Munitions was to relieve it. Overtime is being 
very generally worked now, and double shifts are resorted 
to where it is possible to get labour. The abnormal 
working hours which formerly obtained are, however, no 
longer attempted. Meanwhile, local manufacturing 
strength is being fortified by the installation of regular 
reinforcements of machinery. New plant is still being 
called for. 


Industrial Unrest Inquiry. 


Engineering firms and other manufacturing 
concerns in this district express gratification that the 
Industrial Unrest Commissioners appointed for this part 
of the kingdom are losing no time in beginning their 
inquiries into the matters which have been set them by 
Mr. Lloyd George. Offices have been opened in the 
centre of the city, and this week the Commissioners have 
commenced to take evidence. Happily, little formality 
will, it is expected, attend the conduct of the investigation, 
and already the Commissioners have made known their 

illingness to hear any persons desirous of putting 
testimony before them. 


’ Cheaper Electric Power for Works. 


This week the Walsall Chamber of Commerce 
has decided to support the action of the British Empire 
Producers’ Association in making representations to the 
Board of Trade, in favour of the linking up of electricity 
undertakings, with a view to cheapening the production 
of motive power. It was suggested that the Corporation 
Electricity Committee should be asked to state its views 
of the proposal, but the President of the Chamber said 
the only point to be considered was how to obtain the 
cheapest supply of current for the country. 








LANCASHIRE. 
(From our own Correspondents.) 


MAncHESTER, Thursday. 
Iron, Steel, and Metals. 


Tur markets for iron and metals are quiet all 
round, and interest in them is declining as it becomes 
more evident that any serious change in conditions 
is yet quite a long way off. There is a total absence of any. 
idea of speculative business; the speculative spirit is 
the life of all markets. Then again the merchant is 
in process of being driven out, and it is important that 
he should look to his interests. There was a highly 
developed and effective system of distribution in the 
iron and steel trades when the war broke out, but the 
authorities chose to establish a new system, so far as 
it was possible, rather than make use of the one already 
in existence. No doubt the idea underlying this action 
was that the merchant could make too much profit 
out of the business ; perhaps so; but I wonder whether 
the thing has been done on any cheaper lines. 


Foundry Iron. 


There are still plenty of buyers of foundry 
iron about in this district, and sellers do not have to 
spend time in looking for orders ; in fact, it is obvious that 
there is no pressure to sell, or otherwise it would be impos- 
sible to sell Staffordshire iron at 4s. per ton more than 
Derbyshire. This one circumstance shows that consumers 
of foundry iron want the material, and for the most part 
they do not care very much what they pay. Derbyshire 
No. 3 foundry iron is quoted at 98s. 8d. delivered, and some 
sellers still want a clause to protect them from any change 
in the official limit ; but there are rumours to the effect 
that the application for an advance on Midland irons, 
other than those of South Staffordshire, has at last been 
turned down, although nothing definite or positive is 
known. It is quite time that this matter was settled 
one way or the other, and it really does not matter which 
way. North Staffordshire No. 3 is quoted at 102s. 6d., 
delivered, and No. 1, 107s. 6d., and all that is offered 
is quickly sold. There is still no Lincolnshire foundry 
iron to be had here, and very little from Northamptonshire. 
Cleveland iron might be brought to Manchester at a cost 
of 101s. 2d. per ton, or less than the North Staffordshire 
price, and, of course, it could be sent to the North of 
Lancashire at less even than the cost of Derbyshire up 
there; but the majority of our merchants decline to 
deal in it while the certificate remains in force. There 
appears to be some to spare just now. In Scotch iron 
a trifling business is done here at the usual prices. 


Forge Iron. 

There is quite a good demand for forge iron 
just now, but not a very good supply from the Midlands. 
Here again Cleveland might help Lancashire, for forge 
iron is clearly more plentiful up in the North. Possibly 
some may come into this district, but there is the same 
difficulty with regard to the certificate. As, however, 
a good deal of forge business is done without the inter- 
vention of the merchant this may not stand in the way. 


Steel. 

There appears now to be no further serious 
attempt to arrange fresh business in American billets, 
and probably all the usual importing firms have given 
this up as hopeless until some drastic changes take place 
in the prices on the other side. ; 


Scrap. 

Dealers are now very firm as regards cast iron 
scrap, of which they say smaller quantities are coming 
forward. They could no doubt advance the prices, 
but whether it would be in their true interest to do so 
is doubtful. No one wants the foundry scrap market 
interfered with after the manner adopted in the wrought 
scrap market, for that method has proved extremely 
uncomfortable for all concerned, consumers as well 
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as collectors and dealers. It will be a wiser policy to 
keep cast scrap to as moderate a price as possible. There 
was no advance this week, common scrap being offered 
at 105s.; good machinery scrap at 107s. 6d. to 110s. ; 
and textile scrap at 112s. 6d. to 1l5s.; and consumers 
should not complain of these figures. No new business 
is being done here in good qualities of heavy wrought 
scrap, and dealers are busy getting what they can to 
deliver against old contracts running at high prices. 
The consumer who has no contract cannot buy good scrap 
at the official limit ; but he may possibly get a fair lot 
of inferior material such as would not be passed under an 
ordinary wrought scrap contract. Some business in 
heavy melting steel scrap has been done at the official 
limit ; but the demand is clearly greater than the supply, 
and comes not only from Wales but from the North-East, 
and from local consumers. Sheffield, however, is still 
unwilling to pay the necessary price for Lancashire 
steel scfap. Heavy steel turnings are not procurable 
here at the official limit of 50s. per ton. 


Metals. 


The only change in the metal market is in tin, 
which seems to be recovering from the slump. The price 
quoted here by merchants for English ingots was £259 10s.; 
but the market is in a very irregular state owing to the 
uncertainty about Eastern shipments, and the risks of 
loss at sea. Strong copper sheets are unchanged at 
£165 per ton. All copper and lead is under the strictest 
control. 


Works Extensions. 


It has in past years been sometimes said that 
Manchester or Lancashire—the two names being almost 
synonymous in the engineering world—was not living 
up to its remarkable reputation for “ go-aheadness,” 
and there was perhaps a modicum of truth in the remark. 
Many of the leading firms in this district had been so 
successful in the past that they could afford to “ rest 
on their oars,” to adopt a sporting metaphor. These 
firms needed something extraordinary to rouse them 
from this well-nigh apathetic attitude. The something 
came in the shape of the present war, and if one can judge 
from the present temper of the engineers of this district 
there will be no falling away again after the war is ended— 
for a very long time at any rate. The number of large 
and small extensions of workshops, and the number of 
entirely new workshops that have recently been or are 
being erected, demonstrates a confidence in the future 
for the British engineering industry which is quite gratify- 
ing. The capacity for turning out work has undergone 
very drastic development. Prominent amongst the 
new works in this district is that of Crossley Bros., 
Limited. These have been erected on a plot of land 
adjoining the London and North-Western Railway 
between Manchester and Stockport, and are now in partial 
use. Amongst machine tool makers several firms have 
found it necessary to obtain increased premises, notably, 
Geo. Richards and Co., Smith and Coventry, Limited, 
the Churchill Machine Tool Company, and Luke and 
Spencers. Smith and Coventry’s new twist drill works 
at Timperley are now in full swing, andI hear of another 
firm which has bought land in Broadheath for the manu- 
facture of tools after the war—this is a well-known York- 
shire firm. In Trafford Park there has been much activity 
in the building line; the British Westinghouse Company 
has carried out numerous extensions; W. T. Glover and 
Co., Limited, are making preparations for further exten- 
sions; and Hall and Pickles have erected a very large 
new steel structure for warehousing material. The Port 
of Manchester Warehouses, Limited, has now closed 
warehouse capacity exceeding 400,000 tons, the major 
portion of which has been constructed during the war. 
Commencing with cotton safes, this company has now 
a number of buildings for warehousing grain and other 
merchandise in which manual labour for handling the 

goods has been almost entirely superseded by electric 
traversers. 


Trade Organisation. 


In spite of the hot weather there was an excellent 
attendance at the Engineers’ Club, one evening last week, 
when the Club’s popular late secretary, Mr. Edmund L. 
Hill, now secretary of the Federation of British Industries, 
gave an address on the aims and objects of this organi- 
sation—objects that are already fairly familiar to most 
of our readers. As debates held within the precincts of 
the Club are not intended for publication to the outer 
world, I am precluded from giving that prominence to the 
address and the debate which they deserve. may, 
however, perhaps be permitted to state that the bulk 
of the discussion turned upon the policy of the Federation 
of British Industries with regard to the admission to 
membership of individual firms, the contention of several 
speakers being that this policy did not fit in with the title 
of the organisation, and that private firms as such should 
have no voice in the councils. In defence of its action 
in seeking to enlist individual firms as members as well 
as the numerous trade associations, it was contended 
on behalf of the Federation of British Industries that such 
a policy was necessary in the early days of the Federation’s 
career in order to provide the necessary very large funds 
that were required, as well as to provide a certain amount 
of “ ginger ” in the councils, but that the ultimate policy 
to beadopted was in the hands of the members themselves. 
But I gathered ‘that the present disposition at the head- 
quarters of the Federation is to admit certain of the 
very large firms and combines in the country apart from 
the trade associations. On the other hand, it was sub- 
mitted by one speaker that if further funds were required 
the various trade associations might very easily provide 
them. Many of these associations embrace hundreds 
of firms, and it does not seem equitable that a single 
firm should have the same voting power as such bodies. 
From Mr. Hill’s remarks it would appear that the prospects 
of the Federation are very rosy, and that steady headway 
is being made. As members it has already nearly sixty 


trade associations representing several thousands of 
firms, and each capable of dealing with its own local 
affairs, besides between 400 and 500 individual firms. 
Already, I gather, the Government has sought the assist- 
ance of the Federation on the subject of dealing with 








labour unrest, which goes to prove that the recognised 
sphere of usefulness of this organisation is not limited to 
trading considerations. 


Commission on Industrial Unrest. 


The Commission of Inquiry into Industrial 
Unrest for the North-Western Area held its first sitting 
in Manchester on Monday last. The Commission com- 
prises Judge Parry, Mr. J. R. Clynes, and Mr. J. 
Smethurst, and the first sitting to hear evidence was held 
to-day—Thursday—at the Manchester Town Hall. It 
is expected that the hearing of evidence will occupy some 
days. It may be recalled that Judge Parry was for many 
years associated with this city, where he achieved con- 
siderable local fame as a police-court judge. Few men 
have had better opportunities than Judge Parry of 
studying the lives and habits of the working classes of 
this great industrial centre. 


Barrow-1n-Furnsss, Thursday. 
Hematites. 


There is plenty of activity in the hematite pig 
iron trade of this district, and a good volume of iron is 
being produced from the thirty furnaces in blast. The 
Askam Ironworks have settled down to good, solid work, 
and the big furnace is maintaining a steady output of 
good quality iron, well into the tens of hundreds of ton's 
per week. The other furnaces are being pulled down 
gradually, and may be built up again on modern lines. 
At Barrow there are six furnaces in blast, and nearly the 
whole of the iron is used in local steel works. There is 
no increase to note in the make of the district. Prices 
are unchanged, with maximum rates ruling. Mixed 
numbers of Bessemer iron are quoted at 127s. 6d. per 
ton, and special brands are at 140s. per ton f.o.t. Warrants 
are idle at 115s. per ton. Only some 350 tons of iron are 
held in the warrant storages. 


Iron Ore. 


The demand for iron ore is particularly brisk. 
On local account alone smelters could take the whole of 
the output. The Hodbarrow Mines output has been 
very large for a long time past, this high-grade metal 
being in heavy request on local as well as general home 
account. The output generally of ore is better. For 
foreign ores there is a good, steady demand. 


Steel. 


The steel trade is as busy as it can be both at 
Barrow and at Workington. The demand for steel for 
various uses of national importance continues to be very 
heavy, and makers are maintaining a good, steady output 
of various sorts. At Barrow the rail mill is busy, and 
this week the Siemens merchant mill and steel foundry 
are fully employed, but there is as yet nothing being 
done in the plate mills. Prices are steady, with heavy 
rails at £10 17s. 6d. to £11 10s., light rails £14 to £14 10s., 
heavy tram rails £14, billets £12, ship plates £11 10s., 
and boiler plates £12 10s. 


Fuel. 

There is a brisk demand for steam coal, which 
is quoted at 25s. to 27s. 6d. per ton, and house coal is at 
27s. 6d. to 37s. 6d. per ton delivered. For coke the 
demand is heavy, with East Coast qualities at 33s. to 
35s. 6d. per ton delivered, and Lancashire cokes are at 
3ls. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Royal Tour. 


Tue Royal tour of the great shipbuilding yards 
and works on the North-East Coast extended over five 
days. There was no holiday, not even a temporary 
suspension of labour or departure from ordinary business 
routine. The various establishments comprised in the 

programme were kept in full swing, and the King and 
Queen had the opportunity of learning at first hand of the 
stupendous achievements of Northern industries in relation 
to the winning of victory in the war. Their Majesties 
spoke encouraging and homely words to individual workers, 
and expressed gratification and appreciation of the great 
undertakings that are being conducted in such an efficient 
manner. 


Cleveland Iron Trade. 


There is but little animation on the Cleveland 
iron market just now. Little business has been transacted 
in the home trade, though several of the Northern 
foundries are reported to have put through supplementary 
applications for iron to cover June requirements. So 
far as Scottish business is concerned, there is a distinctly 
easier tone. This is due to the approach of the Scottish 
holidays next month, in anticipation of which consumers 
are already curtailing deliveries, while the applications 
for July will probably be well below the average. There 
is, in fact, no great pressure at the home foundries, except- 
ing those which are engaged on Admiralty work, and the 
supply of iron is adequate for all requirements. Forge 
iron is very plentiful, and makers are willing to shade 
the price to encourage its employment, but consumers 
outside Scotland are not by any means keen to use it. 
Scandinavia would offer a ready market, but with exports 
to neutrals forbidden this outlet is closed. Some efforts, 
however, have been put forth to secure a modification 
of the embargo. Fair quantities of foundry iron are 
being got away to the Allies. For home consumption 
the prices are unaltered at 92s. 6d. for No. 3 Cleveland, 
No. 4 foundry, and No. 4 forge, with a premium of 4s. for 


No.1. The a. o.b. quotations are :—No. 1, 107s. 6d.; 
No. 3, 102s. 6d.; No. 4 foundry, 101s. 6d., and No. 4 forge, 
100s. 6d. 


Hematite Pig Iron. 
The demand for hematite pig iron is as intense as 


ever. Home consumers, however, are able to cover their 





current requirements without difficulty, but there is very 
little available for export. Applications for new business 
with France and Italy are very numerous and pressing, 
and moderate lots are expected to be released for shipment 
within the next few weeks. At the same time substantial 
shipments under old contracts, many of which are much 
in arrears, are being made. The export price in relation 
to the extra cost of ore imported in neutral boats still 
remains unaltered, and business is being done on the 
understanding that any additions to the prices will be 
retrospective. Meanwhile, the quotations of 137s. 6d. 
to France and 142s. 6d. for Italy are nominal. The 
home maximum price is unchanged at 122s. 6d. for mixed 
numbers. 


Iron-making Materials. 


The foreign ore position continues to improve, 
and good deliveries are coming forward. Coke is not 
over-plentiful, but supplies for current requirements are 
well maintained. Good medium furnace kinds realise 
30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trades maintain 
their remarkable and great strength. In the branches 
engaged in the production of war materials makers are 
over head and ears with work, and are pressed for deliveries 
to an even greater extent than before. Increased milling 
facilities have greatly added to the output, but even this 
is as rapidly absorbed as was the smaller tonnage of the 
earlier months of the war, and still the bulk of the output 
is required, directly or indirectly, for Government pur- 
poses. General business would be good were it possible 
for ordinary mercantile orders to be undertaken. It 
is now scarcely possible to obtain delivery under the 
Class ‘“‘ A’’ certificate unless accompanied by a priority 
number specifying the urgency of the material as required 
for each Government order. There is nothing new to 
report in connection with the manufactured iron trade 
beyond heavy books and steady demand, particularly 
on Government account. Indeed, these official require- 
ments have increased so much that it is quite impossible 
for makers to consider the claims of any overseas cus- 
tomers whatever, especially since further restrictions on 
the export of iron have come into operation. The prin- 
cipal quotations for home trading are as follows :—Steel 
ship plates, £11 10s.; steel boiler plates, £12 10s.; steel 
ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d. The following 
are nominal quotations for export :—Common iron bars, 
£15; best bars, £15 5s.; double best bars, £15 12s. 6d.; 
treble best bars, £16; packing iron, £11; packing iron, 
tapered, £11 15s. to £12 15s.; iron ship angles, £15; iron 
ship rivets, £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
jin. and upwards, £13 10s.; 5/,,in., £13 15s.; }in., £14; 
$/,,in., £16; jin., £18; steel boiler plates, "20s. on the 
foregoing prices ; steel joists, £11 2s. 6d.; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel hoops, 
£17; heavy sections of steel rails, £12—all less 2} per 
cent., except ship plates, angles and joists, packing iron, 
and iron bars. 


Scrap. 


Matters are exceedingly quiet in the scrap trade 
just now, but only because it is so difficult to get hold of 
supplies, for which users are clamouring. So far as 
heavy wrought scrap is concerned, the position is one 
of great stringency. The scarcity of supplies of this 
material is being keenly felt by consumers, and some of 
them are probably wishing that the market had been 
left to itself, so that dealers might have had a free hand, 
and been able to collect and prepare the scrap for them. 
At present dealers are not attempting to sell new loads 
of heavy wrought scrap, and some of them have all they 
can do to get scrap together to fulfil their old contracts 
obligations. Some fancy figures are said to be paid for 
the classes of scrap which do not come under the controlled 
schedule of prices, particularly in the case of material 
which can be worked up for re-use. Old tubes, for instance, 
if sound enough for trimming down to shorter lengths, 
fetch quite double what can be obtained for them as 
scrap. Supplies of steel scrap are still rather restricted, 
and merchants in many cases experience some difficulty 
in covering the requirements of their customers. Current 
prices are :—Steel scrap, heavy melting, £5 5s.; heavy 
forging, £5 5s.; steel turnings, £2 12s. 6d. to £2 15s.; 
steel scrap, light, £2 to £2 5s.; cast iron scrap, cupola 
metal, £4 10s. to £4 15s.; wrought iron plates and sec- 
tional material, Zin. thick and over, £6 5s.; heavy wrought 
iron scrap, }in. thick and over, £5 5s. 


Shipbuilding and Engineering. 


Activity as intense as ever continues to charac- 
terise conditions in the shipbuilding and engineering 
trades on the North-East Coast. Great progress is being 
made with some of the standard ships, and the marine 
engineering firms are also putting forth every effort to 
prevent any tonnage having to lie idle in the water after 
launching owing to the non-completion of propelling 
machinery. 


The Coal Trade. 


The coal trade has been devoid of much activity 
during the past week, the tone generally being very 
quiet. ‘The collieries, however, are being kept fairly 
well employed on requisition and limitation orders, 
which proceed regularly, and serve to ease the position, 
especially for producers of best steams. In the Northum- 
berland section best steams are steady at 30s. for best 
Blyths, and 27s. 6d. to 30s. for Tyne primes. Secondary 
classes of best steams are quiet, Bebside being at about 
2ls., and Hastings and Hartleys at about 22s. 6d. to 
24s. 6d. Steam smalls are in abundant supply, and the 
demand continues to fall away. Bests are at about 
17s. 6d. to 19s., and 15s. 6d. to 16s. 6d. for seconds. 
Unscreened steams for bunkers are slow at from 17s. to 
18s. The Durham market is slack, and reveals weak 
patches. Best steams are steady at about 28s. to 29s. 
Gas coals are fairly steady in the case of bests, which are. 
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quoted at 24s. to 25s. Seconds, however, are easier at 
from 16s. 6d. to 18s. Coking coals are unchanged at about 
17s. to 18s. 6d. for the ordinary brands. The bunker 
market shows no improvement, and the tone is decidedly 
easier. Ordinaries are 16s. to 16s. 3d., ordinary bests at 
16s. 6d. to 17s., bests at 17s. 6d. to 185., and superiors at 
20s. nominal. The coke market is steady, with a good 
forward demand. Market quotations are as follows :— 
Best Blyth steams, 30s.; second Blyths, 21s. to 24s.; best 
smalls, 17s. 6d. to 19s. 6d.; Tyne prime steams, 27s. 6d. to 
30s.; Tyne prime seconds, 20s. to 24s.; unscreened 
bunkers, 17s. to 18s.; households for home market, 21s.; 
for export, 30s. nominal. Durhams: Steam, locomotive, 
28s. to 29s.; best gas, 24s. to 25s.; second gas, 16s. 6d. 
to 18s.; special Wear gas, 26s. to 27s.; smithies, 25s.; 
ordinary bunkers, 16s. to 16s. 3d.; ordinary bests, 16s. 6d. 
to 17s.; bests, 17s. 6d. to 18s.; specials, 20s.; coking, 
unscreened, 17s.; Coking, smalls, 16s. to 17s.; best 
beehive foundry coke, 42s. 6d.; patent oven, 38s. to 
41s. 6d.; gas coke, 30s. to 31s. 6d.; blast-furnace, 28s. 
at ovens, fixed price. 








SHEFFIELD. 
(From our own Correspondent.) 
When Resumption of Trade Comes. 


Tue other day I was chatting with the managing 
director of a Sheffield steel firm with large oversea con- 
nections. This firm, like many others here, is really 
maintaining a very good export trade. Take South 
Africa for instance, and Ausiralia, particularly the former. 
It would not be too much to say that trade with Sheffield 
has increased rather than diminished, the reason, of course, 
being that the demands of the mines are exceedingly 
heavy and must be attended to because of the gold supply. 
Then again, there is the case of Russia. It has been an 
impossibility to satisfy the requirements of that market 
for all kinds of steel productions, and neutrals like Spain— 
always a good customer of Sheffield—have been taking 
enormous quantities, to say nothing of France, Japan, 
China, and Italy. But, perhaps, one of the most interest- 
ing features of oversea trade just now is as regards our 
own Colonies. Most of the leading Sheffield firms have 
important branches and depéts in all of them, and although 
the war demands and restrictions have seriously checked 
business in these directions, when operations are fully 
resumed they will be found to be upon a very much 
wider base, generally speaking. As bearing this out, 
I may mention that the experience of the firm to which 
I have referred is that in a certain line of steel goods— 
it would not do to be more explicit—American manu- 
facturers had slipped into the New Zealand market, 
taking advantage of the fact that after the Germans 
had been driven out, we were unable, by force of cireum- 
stances, to keep the market supplied fully from this side. 
With a feeling that the war may end at any time now, 
however, instructions are being given to Sheffield branches 
there to prepare for activities upon a large scale in this 

ial line of goods, and what is true of that firm and 
ew Zealand applies with about equal force to several 
other companies here, and to the Colonies generally, 
in addition to which I understand that, in spite of the 
financial stringency in Brazil and the Argentine, there 
is a strong disposition there to buy Sheffield goods very 
freely. So far as India and the Colonies are concerned, 
most of the larger Sheffield firms have their distributive 
branches in complete readiness to resume operations 
upon a larger scale than ever before, and some that hitherto 
had only agencies in markets like Russia have established 
branches. It seems rather a pity that some kind of 
co-operation could not be arranged so that large joint 
showrooms might be opened at important foreign centres. 
Russians, for instance, in transferring their trade, as they 
propose largely to do, from Germany and Austria to 
firms representing the Allies, would find things much 
easier if they had the means of viewing the contents 
of co-operative showrooms, or standing trade exhibitions, 
which would popularise British productions. The idea 
is not, of course, new, having proved quite successful 
in some other directions. But whatever trouble or expense 
it may involve, some of the Sheffield manufacturers are 
preparing to enter very wholeheartedly the new foreign 
markets. 


Shrieking for High-speed Steel. 


Since my previous letter Mr. C. Hamilton Wickes, 
H.M. Trade Commissioner for Canada, has spent a day 
or so in Sheffield with the object of meeting manufacturers, 
and discussing the trade situation with them. Canada, 
he declares, is shrieking for Sheffield’s high-speed steel, 
and consumers there are not slow to discern the superiority 
of British goods compared with some of the manufactures 
that have reached that market in the past from German 
quarters. It was not that Germany could not make 
steel. Manufacturers here have no delusions upon that 
point. To denounce all German steel because some 
of it was case-hardened, and made up very cheaply to suit 
certain markets, is a mistake only made in circles where 
knowledge of the subject is limited. Germany made 
what the consumer wanted, and after the war we shall 
have to proceed upon the same lines, or we shall never 
succeed in, say, Russia. In this connection Mr. Wickes 
paid a very satisfactory tribute to Sheffield manufacturers. 
«T have no complaint to make against them,” he said, 
*\ on the score of adapting their wares to the requirements 
of the Dominion. There may have been ground for 
such complaint a quarter of a century ago, but the Sheffield 
man, as a rule, is quick enough to-day to meet the wishes 
of his customers, except where he has difficulties with his 
Jabour. The latter, I am given to understand, is not 
always so ready to adapt itself.’” Speaking of such things 
as, files and tools, Mr. Wickes pointed out that America 
was so well placed for giving prompt delivery that she 
would always be found a very keen competitor, whilst as 
to; the Germans, their system of trading had made 
tremendous inroads into the trade of Canada. Many 
Sheffield, Birmingham, and Woiverhampton firms which 
are doing a trade with Canada that can only be said 
te be “just profitable” could, Mr. Wickes declares, 
increase their business tenfold if their selling operations 
were more economical and more vigorous. 





What Canada Wants, 


The Commissioner has decided views as to what 
is required. The consumer in the Canadian market 
wants the goods delivered duty paid, the transactions 
to be in Canadian currency. That, of course, involves 
a sound knowledge of Canadian tariffs. Duty is paid 
upon the value of the article as commonly sold in the 
ordinary markets in this country, less warehouse charges, 
whilst for the ex-warehouse price 2} per cent. may be 
deducted. There seems to be a considerable amount 
of ignorance on the point, for Mr. Wickes says that every 
year thousands of pounds’ worth of goods entering Canada 
from Britain pay a great deal more tariff than they should 
do, increasing the selling price and so damaging trade 
in competition with foreigners who had studied the ques- 
tion. Foreigners offer their goods in Canadian currency, 
and we must do the same, because in many cases, parti- 
cularly in hardware, Canadian consumers are not con- 
versant at all with British currency, and thus find a 
difficulty in understanding actual values. It is, however, 
only right to add that, to my knowledge there are many 
firms here with Canadian, Indian, Russian, Australian, 
and so on, departments, each with its specially printed 
catalogues, described and priced in the style or language 
of the country concerned, and which dispatch their goods 
wherever so desired, on c.i.f. terms. What seems to 
an important point is a serious discussion of the question 
of the future of commercial travellers abroad. There 
is a feeling already that in the scheme for trade expansion 
after the war, throat-cutting in the home markets should 
be put an end to, and now there is a call for an extension 
of that idea in the form of a combination of travellers 
abroad, Mr. Wickes is of opinion that those with a com- 
munity of interests should “ get together and discuss 
what selling arrangements are necessary for entering 
a given market and then evolve a system which will fit 
in with their existing organisation, and will be applicable 
to the development of their trade in Canada.’”’ Some 
time ago a Sheffield merchant, I remember, wrote a long 
letter in the columns of THE ENGINEER propounding a 
scheme of that kind adaptable to all markets—a scheme 
by which manufacturers would devote all their energies 
to manufacturing, leaving selling operations at home and 
abroad in the hands of a distributive combination, which 
would provide catalogues, arrange for bills, quotations, 
shipments, travellers, &c., always working in close co- 
operation with the manufacturing half of the conoern. 
Perhaps the Canadian Commissioner’s idea is of something 
on the same lines. The Sheffield merchant’s plan was 
considered to be too much of a dream. Have manufac- 
turers since seen a reason for changing their views ? 
Certainly a change of some radical nature will have to 
be effected as regards foreign and Colonial markets 
if we are to make the best of our after-the-war trade 
schemes. 


A Mistake about Leaving Certificates. 


Reports to the effect that in the new Munitions 
Bill “leaving certificates” are to be dispensed with have 
created the impression in the minds of munition workers 
that these certificates are no longer necessary. At the 
Munitions Tribunal here this week, Sir William Clegg 
referred to the matter, because he thought it best that the 
rumour, which seemed to be widespread, should be 
corrected as soon as possible and the exact position 
understood. The idea had got abroad, he said, that no 
leaving certificates would be now given either by the 
tribunal or the employers, and that men could leave their 
employment and go elsewhere without the production of 
any such certificate. It was, he added, an altogether 
erroneous notion. The law is just the same on the point 
as it has been for a considerable time, viz., that leaving 
certificates are necessary before a person can get work in 
any other firm’s employ. That will hold good, at any 
rate, until the Munitions Bill becomes an Act of Parliament 


New Vice-Consul for Sweden. 


The late Col. Hughes, C.B., held the office 
of Vice-Consul of Sweden in Sheffield, in succession to 
Mr. Arthur Balfour, who became Vice-Consul for Belgium. 
The Swedish Government has now appointed Mr. Albert 
Senior, of George Senior and Sons, Ponds Forge, Sheffield, 
a firm with very close business relations with Sweden, to 
be Vice-Consul. 


Round the Works. 


Departments engaged in making heavy mining 
machinery report remarkable activity, makers of presses 
and boilers are as busy as they possibly can be, and heavy 
ironfoundries have a difficulty in keeping pace with the 
demands of the engineering and steel sections particularly. 
One foundry has in hand several huge cast iron blocks, 
from 60 to 80 tons weight each, required in connection 
with drop-stamping machinery. Marine castings and 
forgings continue in great request. Producers of horse- 

shoe iron have large orders for such things. The latest 
War-office contracts placed here include quantities of 
clasp knives, knives and forks, razors, wire rope, scissors, 
horse and mule shoes, corrugated and plain iron and 
steel sheets, rivets and toolss New oversea business 
includes steel for Buenos Aires, Antofagasta, New York, 
Monte Video, Bangkok, Mauritius and Calcutta; vices 
for Valparaiso ; tools for Pernambuco, Calcutta, Rangoon, 
and Singapore ; cutlery for Barbados, Osaka, St. John’s 

Christiania, Savanilla, and Bombay; electro-plate for 
Rangoon and Buenos Aires ; knives for Algiers ; machetes 
for Corinto ; saws for Kuala Lumpur and Karachi; sheep 
shears for Calcutta; springs for Bombay; and files for 
Rangoon. The labour position, as affected by dilution, 
appears to be a little brighter, there being a feeling that 
when the new recruiting operations begin it will be found 
that the yield for this district will scarcely justify the 
elaborate clerical staff employed to obtain it. The surface- 
men in the Yorkshire colliery districts seem to have got 
to loggerheads with the Yorkshire Miners’ Association on 
the question of whether they—the surfacemen—should 
remain members of five different unions, or, for the sake of 
strengthening their own and the miners’ position, join the 
Miners’ Association. The surfacemen allege that coercion 
is being attempted, and for the moment a little friction 
is threatened. The .surfacemen .in the Derbyshire 


— 





districts have settled their differences with the coalowners 
over the Mackenzie arbitration award. 


Iron, Steel, and Coal. 


There is still very little change to note in the iron 
and steel markets. Common irons find no difficulty about 
maintaining full maximum rates, supplies being rather on 
the short side. The demand for basic and hematite irons, 
particularly special qualities of the latter, seems to increase, 
but for war requirements fair supplies are coming to hand. 
The resuscitated Renishaw Iron Company has now been 
registered with a capital of £50,000. The works include 
three furnaces, from which, in the past, excellent iron of 
the Derbyshire brands has come. The pressure for shell 
steel is not quite so great, but the general call for steel is 
as heavy as ever. The output is steadily increasing, but 
it is quickly absorbed, and the market for all kinds of steel 
and iron scrap, including steel melting, discards and 
turnings and borings, is very strong. Users of steel 
complain a good deal of the trouble involved in the matter 
of class certificates and priority numbers. Two of the 
Sheepbridge group of colliery companies have just issued 
their reports. The directors of the Maltby Main state 
that whilst the output for the past twelve months was 
higher than for the previous year, it was still far below 
the point at which the most economical results can be 
obtained. The Dinnington Main output slightiy ex- 
ceeded that of the previous year and was considered 
satisfactory. Both report that wages remain at the 
maximum fixed by the Conciliation Board, viz., 23} per 
cent. above the 1911 basis; the total increase in wages 
and bonus above the basis of 1911 is 45} per cent., 
equivalent to an increase of 118} per cent. on the basis 
of 1888. Steam coals of all descriptions are going out of 
hand very freely, especially to inland works, whose 
consumption increases. Exports to neutrals are relatively 
small, the expected improvement not having, so far, 
materialised, though, of course, there is a very real 
difficulty about the arrangement of boats. Small fuels 
are active, with contract deliveries in arrears and practically 
nothing forthe open market. Collieries are greatly pressed 
for deliveries of house coal, the position of which remains 
almost unchanged. Slacks are in full uest. Best 
South Yorkshire steam hards are quoted 17s. 9d. to 18s. 3d. 
per ton at pit ; best Derbyshire hards, 16s. 9d: to 17s. 3d.; 
second quality, 16s. 6d. to 16s. 9d.; steam cobbles, 16s. 6d. 
to 17s.; and steam nuts, 16s. 6d. to 17s. 6d. In the house 
fuel best Silkstone is quoted at 18s. 6d. to 19s. 6d. per ton 
at pits. Blast-furnace coke keeps a strong market. 








SCOTLAND. 


(From our own Correspondent.) 
Trade Conditions. 


THERE has been practically nothing of fresh 
interest reported during the past week regarding the steel, 
iron and kindred trades in Scotland. As a matter of fact, 
everything else is now so secondary to war requirements, 
that one week is very.much like another. Ordinary 
consumers have little or no opportunity of arranging for 
supplies of any class of materials, and while fabulous 
prices are offered, deliveries are impossible. In some 
instances material discarded by Government inspectors is 
procurable and is serviceable enough, but to all intents 
and purposes mercantile orders are literally crowded out. 
Further increases in wages have been made. The 
Committee on Production has granted the members of the 
Clyde Harbour Workers’ Union an advance of 3s. per week 
in addition to the 2s. per week granted by the Clyde 
Trustees on April Ist, and Sir Thomas Munro, as arbitrator, 
has granted the shore gs an increase of 4d. per hour. 
In a dispute between the Scottish Tube Company and its 
workers, Sir Thomas Munro has awarded the men employed 
at No. 1 turn-up furnace an advance of 10s. per week, 
and those employed at No. 2 turn-up furnace 7s. 6d. per 
week. 


Pig Iron. 


Scotch pig iron makers are doing a big business. 
The rate of production is very high, but outputs are quickly 
disposed of. Stocks are entirely depleted and consumers 
have to depend on the day-to-day supply. Consequently, 
ordinary consumers are receiving very meagre attention. 
Prices continue firm and unchanged. 


Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. Il, 
122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, 
No. 1, 126s. 6d.; No. 3, 121s. 6d.; Shotts and Carron, at 
Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. “ 


There is no diminution in the volume of business 
in the finished steel and iron trades. Works are constantly 
engaged at high pressure. Steel makers report a sustained 
demand for shell bars, and an ever-growing demand for 
shipbuilding shapes and sections. Exports are confined 
to Allied requirements. Prices are still firm and 
unchanged. Black sheets are continually asked for, and 
it is questionable if any sales are completed below £18 5s. 
per ton net. Galvanised flat and corrugated sheets are 
practically off the market, current prices being prohibitive 
for all but Government purposes. Malleable iron makers 
have a very large number of orders on hand, almost 
entirely on war account, both in their steel and their iron 
departments. Some customers are saving delays in 
deliveries by accepting shell-discard material as a substitute 
for iron, but ordinary business is really at a discount. 
Prices, nevertheless, remain on the basis of £15 5s. per ton 
for “‘ Crown” bars for export. There is a reported strong 
demand for all classes of machinery, and particularly 
machine tools, especially lathes and screwing machines, 
and a good turnover is being done both with home and 
overseas consumers. 
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Coal. 


The falling off in the domestic consumption‘ 
customary at this time of the year, is causing a considerable 
amount of slack time at the collieries. Markets are dull 
and lifeless, and the prospects of an early improvement 
are not bright. In the West of Scotland district industrial 
demands are comparatively well maintained, and collieries 
receive fair emplo it, but trade otherwise is poor. 

Jalues show little alteration from last week, but the 
tendency is all in a downward direction. Ell coals are 
quoted f.o.b. at Glasgow, 18s. 6d. to 20s.; splint, 21s. to 
26s.; navigation, 26s.; steam, 17s. to 19s. 6d.; treble 
nuts, 23s. 6d.; doubles, 22s.; singles, 20s. per ton. In 
the Lothians the home outlet is very moderate, and though 
it is augmented by Admiralty orders, idle time is fairly 
frequent at the collieries. Best steams, f.o.b. at Leith, 
20s.; secondary qualities, 18s. per ton. The situation in 
Fifeshire is least promising of all. Local requirements 
totally fail to make up for the loss of the export trade, 
and employment is very irregular. Prices are only upheld 
by high oncost and wages charges. Best screened 
navigation coals are quoted, f.o.b. at Methil or Burntisland, 
27s. 6d.; first-class steams, 23s.; third-class steams, 19s. 
per ton. The aggregate shipments from Scottish ports 
during the past week amounted to 168,433 tons, compared 
with 155,966 in the preceding week and 210,606 tons in 
the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Substituting Coals. 


Srxcr writing last week the secretary of the 
South Wales Wholesale Coal Factors’ Association has 
received official intimation that the embargo placed by 
the Coal Controller upon the transport of Forest of Dean 
house coals to Monmouthshire and South Wales has been 
removed for the time being. Merchants in this district 
who are very largely interested in the distribution of 
Forest of Dean coals are very considerably relieved by 
this decision. It will be recalled that Mr. Finlay A. 
Gibson, the secretary of the District Coal and Coke 
Supplies Committee for South Wales, sent out circulars 
and forms to clerks of various authorities throughout the 
district, inquiring what quantities of coals were secured 
from the Forest of Dean and other coalfields in each of 
the months from June to December, 1916, inclusive, the 
proposal being to substitute them as far as possible by 
South Wales coals, and thus save hatlage on the railways. 
The opinion is held in coal circles that drastically to alter 
existing methods and conditions in the inland trade is 
a very difficult and risky procedure, rather calculated to 
dislocate instead of to improve arrangements. It is 
understood that the authorities intend shortly to issue a 
new scheme, but it is not expected that this will involve 
the total prohibition of Forest of Dean house coals being 
brought tc South Wales, as was the case in the first place. 


Pitwood Importations. 


The scheme relating to importation of pitwood 
from France and Portugal, which was laid before a deputa- 
tion from the Bristol Channel Pitwood Importers’ Asso- 
ciation on Wednesday in last week by Mr. Henderson, the 
Deputy Controller of the Imports Restriction Department, 
has since then been considered by South Wales importers, 
and has been adopted, but not without a protest. The 
scheme provides that of the total quantity of pitwood 
which is to be permitted to be brought to South Wales 
during the next six months, importers other than the 
agents acting on behalf of the Admiralty collieries are 
to be allotted three-eighths of the total quantity, and the 
other five-eighths will be imported by the Admiralty 
agents. The members of the Pitwood Importers’ Associa- 
tion are appointing a committee, which will apportion 
to each firm the quantity which it can bring along, and the 
quantities will be calculated according to the amount 
which the firms imported in the years 1914-15. A general 
licence will be given by the authorities to the committee 
for the total which is allowed them, viz., three-eighths of 
the whole, and this committee will then issue separate 
licences to the firms as required for their allotments. 
Where the members of the Association felt aggrieved 
somewhat with the Deputy Controller’s scheme was that 
they were not given a bigger quantity than three-eighths of 
the total which is to be imported to South Wales, as 
they point out that prior to the war the firms in the 
Association brought over as much as two-thirds of the 
ageregate importations, and, furthermore, they decided 
to draw the Deputy Controller’s attention to the fact 
that the firms arranging supplies for the Admiralty collieries 
were provided with the necessary tonnage, whereas other 
importers, who belong to the Association, had no such 
facilities offered them. 


Miners’ Conference. 


The delegates attending the South Wales Miners’ 
conference last week at Cardiff decided hy a large majority 
against a proposal that any member of the Federation 
accepting a Government appointment should cease to be 
a member of the Federation. As regards benefits to 
members, the new rules provide that each district shall 
support its members if members out of work do not 
exceed 1 per cent. The conference was overwhelmingly 
against the proposition that when any colliery or collieries 
are idle through a dispute for fourteen days, fourteen 
days’ notice be given throughout the whole South Wales 
coalfield. It was, however, decided that no member 
shall accept employment at any colliery where, in conse- 
quence of a dispute, general notices to terminate contracts 
have been given or are in operation. 


Steel Workers’ Wages. 


The secretary of the Siemens Steel Manufac- 
turers’ Association (Mr. Frank Rees) and the Steel Smelters’ 
organiser (Mr. Thomas Griffiths) have received the award 
of the Committee on Production with regard to the claim 
for an additional bonus made on behalf of the Siemens 
steel workers in South Wales. The award is as follows :— 





Workmen earning up to 20s. per week, 15 per cent.; men 
earning 20s. Id. to 30s., 25 per cent.; men earning 30s. 1d. 
to 40s., 25 per cent.; men earning 40s. 1d. and upwards, 
15 per cent. 


Current Business. 


Operations have not been particularly brisk at 
any time during the t fortnight, but this week has 
witnessed a marked falling off of business, and the market 
is easier. The ordinary exporter is doing very little new 
business, and with the prospect of new conditions material- 
ising in the near future there is'no incentive to operate 
to any appreciable extent, owing to the uncertainty. 
Second Admiralties continue about 29s. to 30s., and drys 
are on the basis of 28s. to 30s. for the best, and 26s. to 
28s. for ordinary qualities, but the demand is very dull, 
and a break in these prices is looked for. Monmouth- 
shires have already fallen away to some extent. Last 
week all leading Monmouthshires were practicaly on a 
level of about 28s. to 30s., and for coals obtained direct 
from colliery salesmen 30s. was more often than not 
paid. Best Black Veins are still about 29s. to 30s., and 
rather difficult to obtain, but Western Valleys and best 
Eastern Valleys have yielded ground, and are now to be 
bought at 27s. 6d. to 28s. for fairly early loading, while 
ordinary Eastern Valleys are about represented at*27s. 
to 28s. Bituminous coals have not altered much in the 
ease of large descriptions, but No. 2 Rhondda through 
coals have come back to 19s. to 20s.. and the smalls of 
this grade are about 13s. to 14s. Practically the only 
firm spot in the market is washed nuts and beans, which 
are scarce at 29s. to 30s. for nuts, and 26s. 6d. to 27s. 6d. 
for beans. Best bunkers are not worth more than 16s. to 
17s. Cargo sorts are quoted in the ordinary way at from 
about 9s. to 13s. 6d., but sellers would accept much less 
than the top price for the best cargo smalls if a buyer could 
take a substantial quantity and clear wagons promptly. 
Patent fuel is steady, and pitwood that is imported is 
stationary at 75s. Home-grown timber is reported to 
be slow in increasing in quantity. 

LATER. 


The market continues to display a tendency towards 
increasing dullness. Searcely any business is being 
arranged, and the tone is weak, though salesmen show no 
undue readiness to lower their prices. Quite a number of 
collieries are very badly placed for prompt orders and a 
good deal of time at the pits is being lost. The extremely 
heavy stocks of small coals operate against regular working 
in some cases, and in others collieries are suffering from 
the action of salesmen in declining business a week or 
two ago, when it was expected that new minimum prices 
for the Allies would be brought into force very shortly. 
Large coals of the better qualities range from 27s. 6d. to 
30s., but they are practically nominal. Smalls are dis- 
tinctly weak at 16s. to 17s. for best bunkers, and from 9s. 
to 13s. 6d. for cargo sorts. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 29s. to 30s.; ordinaries, 
28s. to 29s.; best drys, 28s. to 30s.; ordinary drys, 26s. 
to 28s. ; best bunker smalls, 16s. to 17s.; best ordinaries, 
15s. to 16s.; cargo smalls, lls. 6d. to 13s. 6d.; inferiors, 
9s. to 9s.; best Monmouthshire Black Vein large, 29s. 
to 30s.; ordinary Western Valleys, 27s. 6d. to 28s.; 
best Eastern Valleys, 27s. 6d. to 28s.; seconds Eastern 
Valleys, 27s. to 28s. Bituminous coal: Best households, 
25s. 6d. to 26s. 6d.; good households, 24s. 6d. to 25s. 6d.; 
No. 3 Rhondda large, 29s. to 30s.; smalls, 18s. to 20s.; 
No. 2 Rhondda large, 27s. to 28s.; through, 19s. to 20s.; 
smalls, 13s. to 14s.; washed nuts, 29s. to 30s.; washed 
peas, 26s. 6d. to 27s. 6d.; patent fuel, 28s. to 30s. Coke : 
Special foundry, 50s. to 55s.; good foundry, 45s. to 50s.; 
furnace, 40s. to 45s.; pitwood, ex ship, 75s. 


Newport. 


Business has been quieter in Monmouthshires 
during the past week, and, as a consequence of diminished 
supplies of ready tonnage, the market has lost some of 
its firmness. Colliery salesmen have not been so well 
placed and have been ready to make concessions to secure 
spot orders. Small coals are weak all round, the supplies 
being very largely in excess of requirements. Approximate 
values :—Steam coal: Best Newport Black Vein large, 
29s. to 30s.; Western Valleys, 27s. 6d. to 28s.; best 
Eastern Valleys, 27s. 6d. to 28s.; other sorts, 26s. to 28s.; 
best smalls, 14s. to 15s.; seconds, 12s. to 14s. Bituminous 
coals: Best house, 25s. 6d. to 26s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; patent fuel, 28s. to 30s.; pitwood, ex ship, 75s. 


Swansea, 


The anthracite market has undergone no improve- 
ment during the past week. Operations have been very 
restricted, though machine-made qualities have met with 
a fairly good inquiry. Large coals, however, have been 
very quiet, and for spot shipment values have ruled on 
the easy side. Steam coals have displayed inactivity, 
and have been obtainable by buyers on more favourable 
terms for prompt loading. Approximate values :— 
Anthracite: Best malting large, 24s. to 25s.; second 
malting large, 21s. to 22s. 6d.; Big Vein large, 19s. to 20s.; 
Red Vein large, 18s. to 19s.; machine made cobbles, 
33s. to 35s. 6d.; Paris nuts, 33s. 6d. to 36s.; French nuts, 
33s. to 35s.; stove nuts, 33s. to 35s.; beans, 28s. 6d. to 
30s.; machine made large peas, 20s. to 21s. 9d.; rubbly 
culm, lls. to lls. 6d.; duff, 5s. to 5s. 6d. Steam coal: 
Best large, 27s. to 30s.; seconds, 22s. 6d. to 25s.; bunkers, 
20s. to 22s.; smalls, 10s. to 13s. Bituminous coal: 
No. 3 Rhondda large, 27s. to 29s.; through and through, 
22s. 6d. to 24s. 6d.; smalls, 17s. 6d. to 19s. 6d. Patent 
fuel, 28s. to 30s. 


Tin-plates, &c. 

The iron and steel trades report very considerable 
pressure, and production is well maintained. Firm con- 
ditions prevail in the tin-plate market, output being 
adversely affected by the inadequate supplies of bars. 
Values are on the basis of 36s. per box of I.C. 14 x 20 x 112 
sheets in the case of orders under Class A, but for free 
plates prices rule up to 40s. Quotations :—Block tin, 





£249 per ton cash; £246 15s. per ton three months ; 
copper, £130 per ton cash ; £129 10s. per ton three months, 
Lead: Spanish, £30 10s. per ton. 


Shipbuilding in South Wales. 


So far no definite decision has been arrived at 
in the negotiations for securing the re-establishment 
of the shipbuilding industry at Cardiff. The promoters 
of the scheme are working hard to bring it about, but 
there are difficulties in the way of accomplishing their 
task, the chief obstacle being the securing of the site. 
That favoured most is in the Grangetown district near 
the Penarth Dock, but it must not be overlooked that 
were this site taken for shipbuilding there would be an 
end to the hopes which have often been expressed in coal 
and shipping circles of reviving the Windsor scheme for 
extending wet dock accommodation at Cardiff. It is 
asserted that the firm, which is ready to start shipbuilding 
in Cardiff in five or six months time, if facilities are afforded 
it, is a North-East Coast one of long standing; but the 
Cardiff gentlemen who are acting as intermediaries, 
and pushing the scheme, are rather dissatisfied that their 
efforts are not more encouraged in certain local quarters. 
It is also reported that a strong feeling exists at Newport 
that something should be done to develop the shipbuilding 
industry there. The question, however, has not been 
discussed in real earnest, though the claim is held that 
Newport can offer good facilities. At Llanelly the Harbour 
Trust has already considered the matter, and at a meeting 
of the Trust this week the Harbour Superintendent 
(Mr. John Rees) stated that the most suitable site was 
alongside the Carmarthenshire Dock, where many years 
ago shipbuilding was carried on. He added that they 
could repair a ship of 2000 tons, and construct two of 1000 
tons each at the same time on the space at present avail- 
able, and eventually the Carmarthenshire Dock could 
be converted into a dry dock. It was stated that nothing 
could be done without the consent of the landowner, 
and they had been unable to see him. 








GOODS WAGON OF 120 TONS CAPACITY. 





Tue perennial “largest locomotive in the world” is 
now likely to be accompanied by the “largest goods 
wagon in the world.” Sizes and capacities creep up from 
time to time, and now the Virginian Railway is having 
built four experimental steel wagons of 120 tons carrying 
capacity. They are to be used in the coal trade, and will 
be operated in connection with the railways new 420-ton 
Mallet triplex locomotives, which are of the 2-8—-8-8—4 type 
and are—at present—the largest locomotives in the 
world, and which were described in our issue of March 16th 
last. The wagons are of the open high-side type, of steel 
construction throughout. The overall dimensions are 
52ft. 3in. in length, 10ft. 6in. in width, and 11ft. in height. 
The body is 50ft. long, 9ft. 9in. wide, and 7ft. 6in. deep. 
The bottom has no drop doors or discharge hoppers, as 
the wagons are to be raised and tilted in a car-dumping 
machine at the coal shipping port. There are no sole 
plates or side sills, but the sides form plate girders carried 
by transverse brackets or cross frames riveted to a steel 
centre sill or “‘ backbone,” composed of a pair of 12in. 
channels spaced 12in. apart and having a 21lin. cover plate. 
Inside gusset plates are riveted to the sides and to the 
bottom plate and cross frames. Each car is mounted on 
a pair of steel frame six-wheel bogie trucks, having 
33in. wheels and 9ft. wheel-base. The bogies are 37 }ft. 
between centres. The weight of the wagon empty is 
about 40 tons. 








FORTHCOMING ENGAGEMENTS. 





TO-DAYs 

Puystcat Soctery or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8S.W. (1) ‘‘ The 
Determination of Coma from a Central Ray.” By T. Smith, 
B.A. (2) ‘“‘ Chromatic Parallax and its Influence on Optical 
Measurements.” By J. Guild. 5 p.m. 

Tue InstirvTIon oF WaTER EnorIneers.—Apartments of 
the Geological Society of London, Burlington House, W. 
Twenty-second summer general meeting. Paper to be read 
and discussed, ‘‘ Colour Records Applied to Potable Waters,” 
by J. S. Pickeri A discussion on ‘‘ Water Supplies as Sources 
of Power,” by il H. Roberts. 2.15 p.m. 

SATURDAY, JUNE 30rn. 


Tae Royat Santrary Instituts.—The Town Hall, Weston- 
super-Mare. Discussion on ‘“‘ Meat Inspection Problems,” to 
be opened with short Bg ome on “ Meat I tion in Rural 
Districts,” by Mr. W. G. Sav: 


, and “ Cold Storage and Meat 
Inspection,” by Mr. G. M. McGregor. 11.30 a.m. 








Perrers Limirep.—Speaking at the seventh annual meeting 
of Petters Limited, held at Yeovil, on June 14th, Mr. E. W. 
Petter said :—‘‘ The future of industry in this country is in the 
hands of the Government, and it is for those responsible to 
decide whether industry shall be nourished or destroyed. As 
far as I am concerned, I shall always be glad that the directors 
of this company, long before there was any Ministry of Munitions 
or Control, and regardless of the result in profit or loss, placed 
the manufacturing ability of the company at the disposal of 
the Government, and that the shareholders endorsed this 
policy, which we shall continue to pursue, not because we are 
now a controlled establishment, but because in the early days 
of the war we dedicated our enterprise to the cause of freedom, 
which has been now for three years, and still is, menaced by 
our unscrupulous and wicked enemies. Last year I dwelt very 
largely on the question of the future of labour, and the difficulties 
to which I then referred have not become less. The policy of 
the directors, however, will be, as it has always been, to pay 
good wages, and demand a fair return in work, while showing 
consideration to the employees of the company. We have a 
pretty large pay roll now, and the amount disbursed during she 
past financial year in salaries and wages is in excess of £90,000. 
I would like to compare this figure with the amount of the year’s 
dividend on the capital employed, which amounts to £8375, from 
which I think it will be edmitted that the proportions paid out, 
to capital and labour are such as would satisfy any reasonable 
social reformer. I might add we subscribed for £10,000 of the 
recent war loan, and we purchased on behalf of our employees 
5200 War Savi Certificates, which are being paid for in 
instalments. I think I may claim we have endeavoured to 
do our duty to and hold the balance evenly between the State, 
our employees, and our shareholders.” 
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BRITISH PATENT SPECIFICATIONS. 


When an invention ts communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 








drawings. 

Copies of Speci; 7 be obtained at the Patent-o 
Sale Branch, 25, South pton-b ildings, Ch y-lane, we. 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 


INTERNAL COMBUSTION ENGINES. 


106,210 (12,460 of 1916). September 2nd, 1916.—CarBuRETTER, 
Algernon E. Berriman and the Daimler Company, Limited, 
Coventry. 

This invention consists in the combination in a carburetter 
of the type in which a small jet of air under pressure is used 
for atomising a jet of liquid under pressure, of a valve for con- 
trolling the fuel jet connected with the air throttle, and adapted 
to close the jet when the air throttle is shut. A is the mixing 
chamber, B air ports, and C the petrol jet. The air supply is 
controlled by a sleeve D surrounding the ports B and passages 
E, and the petrol is controlled by a needle valve F, spring G, 
and a cam action on the spindle H. K is the cam mechanism 
interconnected with the air throttle. In one of the tubular 
air passages there is fitted a tube M, the inner end of which is 
partially closed in such a way as to leave a small orifice N pointing 
across the axis of the fuel jet. This orifice is elongated, so as 
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to be wider than the bore of the jet. Air under pressuro 
is supplied to this tube, thus providing a small atomising air 
jet, while the fuel is supplied through the union R and passage S 
toa P in the body of the carburetter. The reservoir for 
liquid fuel may be put under pressure by means of a pump, and 
maintained at a pressure of about 5 lb. per square inch. The 
liquid fuel is led from the bottom of the reservoir to the carbu- 
retter through a float feed chamber, and the tube leading to 
the atomising jet may be connected to the upper part of 
the same reservoir. © pressure on the liquid fuel and the 
pressure supplying the air jet are thus maintained from the 
same source, so that when the pressure in the reservoir ceases 
to be maintained by the engine-driven pump or the like, it is 
automatically released by leakage through the air jet.—May 
17th, 1917. 


TURBINE MACHINERY. 


15,833 (1915). May 9th, 1916.—Tursine Pumps, Emerick Otto 
Frank Viola, Fashion-street, Spitalfields, London. 

This invention relates to turbine pumps of the kind in which 
two series of impellers, equal in number, are co-axially mounted 
on a horizontal rotor shaft, and adapted to force or draw the 
air or gas equally in opposite directions through the pump, so 
as to neutralise the forces tending to produce axial thrust. 
The casing of the pump on each side of an intermediate inlet or 
outlet is built up of a number of abutting cylindrical sections, of 
which each alternate section is formed on its interior surface 
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with an annular conical flange, guide vanes, and a circular 
portion or disc having a boss surrounding the rotor shaft, each 
intervening section being formed on its interior surface with a 
plain annular conical flange, the inner periphery of which lies 
adjacent to the inner periphery of the annular conical flange 
on the next succeeding section, whilst the impeller wheels or 
fans are disposed between the conical flanges and the circular 
rtions or dises on the other conical flanges. A is the inlet, 
C the outlets.—May 9th, 1917. 


DYNAMOS AND MOTORS. 


106,118 (6467 of 1916). May 5th, 1916.—TURBO-ALTERNATORS, 
John Whiteley Howard, 3, Rose-cottages, Doxey-road, 
Stafford. 

This invention has for its object the obviation of the leakage 
or distortion of the magnetic lines of force in alternators caused 
by the steel retaining rings or end caps for the overhangs or 


end loops of the conductors carried by the rotors. Fig. 1 is a 
section and Fig. 2 a plan of a rotor provided with auxiliary 
poles for saturating the end caps. Fig. 3 is a sectional view of 





an arrangement in which the rotor is merely extended in length, 
and Fig. 4 shows a modification in which local saturating coils 
are used. In Figs. 1 andf2 A is.the body of the rotor, and B is 
one of the end{rings, which in Fig. 2 is broken away to show 
inside it the overhangs of,the coils C.# DD are the auxiliary 
magnetic poles, which extend out from the iron of the rotor into 
the loop of the overhangs, and fit tightly and snugly into the 
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adjacent end cap B, whilst their inner edges abut against the 
centre shaft E. The auxiliary poles may be connected to the 
iron of the rotor and to the shaft or spindle E in any convenient 
manner. For instance, they may be bolted in position, or be 
keyed to the rotor shaft, care being taken that they have as 
good a magnetic joint or contact as possible with the end cap B. 
-—May 7th, 1917. 


AERONAUTICS. 


106,116 (5818 of 1916). April 20th, 1916.—Dvat ConTROL For 
AEROPLANES, Martinsyde Limited, Brooklands Aviation 
Ground, Byfleet, Surrey, and others. 

A is the main control lever. It is connected by a fork B, 
pivoted at right angles to its axis to a tube C, which operates 
the control by rotation about its axis. The lever A moves 
through an angle on either side of the vertical, as indicated in 
dot lines in Fig. 2. D is a horizontal member above the 
fork B, and connected by a pivot E to the lever A, whereby the 
lever can have a backward and forward operative movement, as 
indicated in dotted lines in Fig. 1. The pivot of the fork B acts 
as a fulcrum in these movements. The dual control is obtained 
by prolonging the tube, and a secondary control lever F is 
provided. This lever is, however, not pivoted direct to the tube C, 
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but is provided with a fork pivoted to a sleeve G, to slide on 
the tube, and provided with a locking plug K, Fig. 3, whereby 
the sleeve G may be coupled and uncoupled from the tube C 
as required. Above the fork which acts as a fulcrum the 
secondary control lever F is connected by a link H to the main 
control lever A. The locking plug K is adapted to lock the 
sliding sleeve G to the tube C, and so long as the parts are locked 
the secondary control lever F operates jointly with the lever A, 
giving both a backward and forward motion to the tube, but 
as soon as the locking plug K is withdrawn the backwards and 
forwards movement of the second lever simply pulls the sleeve 
+ along the tube C, and the rotation or sideway movement of 
the lever rotates the sleeve G outside the tube C without inter- 
fering with the main control lever.—May 17th, 1917. 


TRANSMISSION OF POWER. 


101,711 (13,816 of 1916). September 28th, 1916.—-ELEcTRIC 
Rattways, British Westinghouse Electric and Manu- 
facturing Company, Limited, 2, Norfolk-street, Strand, 
London (assignees of Charles Geyt Fortescue, Pittsburg). 

This invention is for an apparatus for interrupting the supply 


of ene to a direct-current circuit, which is supplied wit 
energy from an alternating-current circuit through a rectifying 
device. A circuit-breaker B is placed in the alternating-current 


circuit A, the trip coil of which is energised from the direct- 
current circuit through a condenser C, aap between the con- 
ductors DE of the railway circuit. e current is supplied 
from the alternating-current circuit to the primary winding F 
of a transformer G, the terminals of the secondary winding H 
of which are respectively connected to the anodes J and K of 
@ vapour converter L, and the middle point M of which is con- 





nected to one conductor D of an electric railway, the other con- 
ductor E of which is connected to the cathode of the vapour 


converter. The circuit D E thus receives direct current through 
the transformer and the converter. Upon the occurrence of a 
short-circuit or = upon the direct-current railway circuit, 
the condenser i before the power current that 
traverses the circuit has had time to reach a destructive value. 
The enefgy is discharged from the condenser through the coil 
P, which thereupon becomes sufficiently energised to trip the 
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circuit-breaker B, and disconnect the transformer from the 
alternating-current supply circuit A. The energy stored in 
the railway circuit is then dissipated in the resistance of the 
cireuit, in the secondary winding H of the transformer, and in 
the converter L, without damaging the insulation of the direct- 
current circuit or the apparatus connected to it.—May 17th, 
1917. 


MOTOR CARS AND ROAD TRAFFIC. 


106,209 (12,370 of 1916). August 31st, 1916.—Srarrine anp 
Sroprerxe Perrot Enornes, Josslyn Vere Ramsden, 54, 
Egerton-crescent, Brompton-road, London, 8.W. 

This is an arrangement whereby, when the motor vehicle is 
brought to rest, and the gear lever is in the neutral position, the’ 
ignition cireuit is automatically interrupted, to stop the engine, 
means being provided under manual control for re-establishing 
the ‘cireuit. Fig. 1 shows the parts of the mechanism in the 
position occupied when the gear lever is in the neutral position , 
Fig. 2 when the vehicle and engine are running, and Fig. 3 
when the vehicle is at ae, and the driver borsarg ——— — 
engine running. The gear lever A is conn y the link 
to a slidably-mounted bar © of insulating material, having a 
eontact plate D adapted in the position of the parts shown to 
make electrical contact with the brush E connected by the wire 
F, switch G, and wire H to one terminal of the magneto J. The 
plate D is connected to the opposite terminal vid the wire K, 
contact point L, switch M, and wire N. The switch G is manu- 
ally operated by the push button O mounted on the handle of 
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the gear lever A and by the Bowden wire P, the button O having 
@ more or less sharp point, as shown. The switch M is also 
manually operated by the push button Q and Bowden wire R, 
the button being placed on the radiator of the vehicle or in 
some other position, where it can only be operated by the driver 
first vacating his seat. The mechanism is such that with the 
gear lever in the neutral position the switch M rests on the 
contact L, short-circuiting the magneto, and it is necessary for 
the driver to leave his seat to operate the push button Q. 
thereby opening switch M, as shown in Fig. 1, before the engine 
ean be started again. It may be necessary that the driver 
should allow the engine to run whilst the vehicle is at rest, and 
the inventor has provided the push button O. If the push 
button is operated the switch G will be opened, as shown in 
Fig. 3, thereby interrupting the circuit and allowing the engine 
torun. An arrangement is also provided for locking the switch 
M.—May lth, 1917. 














LIGHTING AND HEATING. 


April 4th, 1916.—Etecrric Tre 


106,108 (4933 of 1916). 
25, Park-street 


Switcues, Alfred Melbourne Coates, 
Middle Brighton, Victoria, Australia. : 
This is a time switch by which electric current is permitted 
to pass for consumption for a predetermined period controlled 
by an air leakage dashpot system. The operation of the device 
is as follows :—When the push button A is pressed, the con- 
necting-rods B operate the por aren yews and the bridging piece 
D, the plunger rod E, the plung , and comp the coiled 
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| the cylinders B. The outlet main D of the cylinders A 


to separate inlet main E for the cylin- 





pring G. During this movement air enters the cylinder H, past 
the plunger, and the legs J of the contact bridging piece engag 

both of the metallic contact strips K and L, completing the 
circuit, When the push button is released the spring reasserts 
itself, the plunger compresses the air in the cylinder as the air 


only slowly escapes past the regulating screw M, until the piston 
reaches the opening N, when it suddenly finishes its stroke, 
because the fi air i diatel by the by-pass N 





from one side of the plunger to the other. “The contact between 
the bridging-piece and the metallic strips is thereby instantly 
broken, and the lamp extinguished, as the leg on the short strip 
suddenly leaves it, and glides quickly on to the insulating strip 
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O. Burning is thereby prevented. If a second short metallic 
strip P is used the leg moves from the insulating strip to the 
second short strip, and lights a dimmer or any other lamp or 
lamps. It will be apparent that by dividing one of the metallic 
strips into sections, insulated from each other, a number of 
lamps may be lighted and extinguished in succession. By 
increasing the capacity of the cylinder or providing an additional 
cylinder in communication with the first, the period of illumina- 
tion may be extended to any length desired.—May 4th, 1917. 


106,112 (5107 of 1916). April 6th, 1916.—Suspmarine Mines 
Vickers Limited, B way, Westminster, and another. 

This is an improved form of submarine mine of the kind in 
which an anchor is cx cted to the flotati hamber by a 
mooring cable, which is payed out from a drum during the 
separation of the floatation chamber and anchor after the mine 
has been launched. Means are provided for controlling the 
paying out of the cable, so as to regulate the depth at which the 
flotation chamber is anchored beneath the water. In Figs. 1, 
2, and 3, A is the flotation chamber, B is the float, and C is the 
anchor. D is the float line, which is wound around the 
drum E. The anchor cable is wound around the drum G. 
The drums E and G are rotatably mounted upon a fixed screw- 
threaded shaft H. Prior to the ewer of the mine the float 
is separated from the drum E by a length of the float line D, 
which corresponds to the depth at which the flotation chamber is 
to be anchored beneath the surface of the water. The drum E 
is free to rotate, and the drum G is locked against rotation, so 
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that as the anchor C descends, the paying out of the float line D 
by the pull due to the buoyancy of the float B will cause the 
drum E to revolve, and at the same time move axially along the 
shaft H into the position shown in Fig. 3. When the anchor 
reaches the sea bed, a pivoted locking lever K is moved about 
its fulerum L, and its extremity disengaged from the toothed 
wheel M, which constitutes one of the end walls of the drum G, 
while its other extremity is simultaneously brought into engage- 
ment with the toothed wheel N, which forms one of the end 
walls of the drum E, thereby locking the latter against further 
rotation. The drum G being now released, the flotation chamber 
will ascend by its buoyancy, rotating the drum G as the anchor 
eable unwinds, and causing it to travel axially along the shaft 
until it comes into contact with the drum E, which thus serves 
as a stop to arrest further movement of the drum G.—May 7th, 
1917. 


106,228 (15,721 of 1916). November 3rd, 1916.—PaPERMAKING 
Macuine, William Alexander Aitken, 92, Pelham-road, 
Gravesend. 

This is an invention relating to the heating and draining of 
the cylinders of machines for making or treating pulp and similar 
substances. The drying cylinders are divided into two groups, 
A and B, the cylinders A being those forming a group near the 
dry end of the machine. The cylinders A receive the exhaust 
steam from the driving engines, and any extra supply of live 
steam n for the drying operation. The inlet main C 
of the cylinders A is entirely cut off from the pipes of 


is 
| ders B, placed at a higher level than the outlet main D, and 
, the latter is provided with the drainage pocket F. The outlet 

pipe G for the cylinders B is separate from the outlet main D, 
and connects to the pipe H leading to the usual hot-water 
receiver, not shown, which is also the recipient for the condensa- 
tion water from the water pocket F at the end of the outlet 
main D, and acts in the nature of an ejector. To the inlét main 
C and the outlet main D of the cylinders A are connected the 
usual induction pipes T and eduction pipes J, while the cylinders 
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B have induction pipes K and eduction pipes L connected with 
the pipes E and G respectively. The rapid condensation of 
steam in the group of cylinders B quickly consumes the steam 
blowing through the dry-end cylinders A, and a free to 
water coming from the group of cylinders B is created by utilising 
the pressure of the steam from the dry-end cylinders through 
the pocket F.—May 17th, 1917. 


106,153 (7246 of 1916). May 22nd, 1916.—Tuse Courtine, 
Walter William Hackett and Accles and Pollock, Limited, 
Paddock Works, Round’s Green, Oldbury, Worcestershire. 

This coupling for tubes comprises a hollow socket, involving an 
inner and a concentric outer sleeve between which the tube end 
is gripped. The sleeves are secured together at a position 
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beyond the end of the tube, as shown, and the inner sleeve is 
expansible, so as to grip the tube in relation to the outer sleeve, 
as shown in Figs. 1 and 2. Fig. 3 is a modified application of 
this invention.— May 17th, 1917. 














THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 








No. 28,151/11.—Ordnance; built-up. Relates to gun- 
barrels which are dismemberable into a barrel-tube, and breech- 
jacket, and consists in ferming the two parts with guide- 
ribs —— to engage with the slide-way carrier, without 
the employment of a separate slide between the gun-barrel 
and the carrier. The barrel-tube is secured in the breech- 
jacket in known manner by interrupted ribs and a locking device. 
Krupp Akt.-Ges., F., Germany. Dated August 30th, 1911. 

No. 28,229/11.—Stereoscopic apparatus. An arrangement 
for copying from a stereoscopic pair of photograms the surface 


shavings, sawdust, branches and witgs), straw, bark, the leaves 
or ni ies of the conifers, ts, and similar raw materials 
are steeped for about twenty-four hours in a liquor Pye ae 
of a solution of calcined soda, to which has been added chioride 
of lime and hydrochloric acid, and are then boiled in lime water, 
and washed to remove free chemicals. Hellwig, W., and 
Herrmann, F., Germany. 

No. 28,576/11.—Electric ineandesoent lamps; filaments, 
supports for. A filament is wound in a zig-zag over delicate 
springy supports by the use of adjacent strong auxiliary supports 
which are subsequently moved sideways to release the filament 
and then axially away from the filament-carrier, The mounted 
filament may be incandesced, ag ong: d in an oxygen-free 
atmosphere, and may be stretched by moving the auxiliary 
supports slightly. Deutsche Gasgluhlicht Akt.-Ges. (Auerges), 
Berlin. Dated July 19th, 1911. 

No. 28,606/11.—Fluid-pressure engines ; fluid-actuated valve 
gears. Relates to gears of the kind wherein the valve is closed 
by the difference in pressure in the valve-chest and cylinder 
due to the motion of the piston and the throttling action. of the 
valve. In the p t 1g t the admission is varied 
by varying the force tending to open the valve during the 
working of the engine, the stroke of the valve remaining constant. 
Schmidt, W., Germany. Dated December 21st, 1910. 











COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters : Balderton-street, Oxford-street, W. 
ORDERS. 

For the week by Lieut.-Col. C. D, Clay, V.D., Commanding. 
Officer for the week.—Platoon Commander W. J. A. Watkins. 
Next for Duty.—Platoon Commander C. Campbell. 
Resignation.—Platoon Commander Irwin Moore, 

Officer, resigns his appointment. 

Monday, June 25th.—Technical instruction for No. 3 Company, 
Right Half Company, at Regency-street. Drill No. 3 Company, 
Left Half Company. Signalling Class. Recruits’ Drill, 6.30. 

Tuesday, June 26th.—Lecture 6.30, Company Commander 
Castell. Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, June 27th.—Drill No. 1 Company, Right Half 
Company. 

Thursday, June 28th.—Drill, No. 2 Company, Right Half 
Company. Ambulance Class, 6.30. Signalling Class. 

Friday, June 29th.—Technical Instruction for No. 3 Company, 
Left Half Company, at Regency-street. Drill, No. 3 Company, 
Right Half Company. Recruits’ Drill, 6.30. 

Saturday, June 30th.—Commandant’s Parade, 2.45 : Uniform 
for Drill in Hyde Park. Recruits’ Drill, 2.30. 

Sunday, July lst.—Parade Clapham Common (Tube Railway) 
9.45 a.m., for work at Bombing School. Uniform. Rations 
to be carried. 

Armilets.—Members are warned that armlets must be worn 
at all plain clothes parades. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated all drills will take place 
at Headquarters. 


Medical 


Macigop YEARSLEY, 
Adjutant. 


June 2Ist, 1917. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. J. 8. Hicurrevp has removed his office to 36, Victoria- 
street, S.W. He continues his connection with the Metropolitan 
Electric Supply Company, Limited, as consulting engineer. 

WE are asked to state that the recent fire at the Morgan 
Crucible Company, Limited’s works at Battersea, which 
caused slight d ge to an isolated building of the crucible 
factory, will only affect the delivery of a few special sizes of 
crucibles for a few weeks. The production and delivery of 
Morganite and Battersea carbon brushes are in no way affected. 

Messrs. CovzeNs AND Brown, consulting engineers, inform 
us that they are on the 24th inst. removing their offices from 
50, Queen Anne’s Gate, Westminster, S.W. 1, to 9, Old Queen- 
street, Queen Anne’s Gate, Westminster, S.W.1. Their 
telegraphic address and télephone number will remain the same 
as hitherto, viz., ‘‘ Consonance, Vic., London,” and 5029 Vic- 
toria respectively. 

We are informed that Mr. G. MacLachlan, the temporary 
resident engineer to the Newport Harbour Board, has accepted 
an appointment under the Alexandra (Newport and South 
Wales) Docks and Railway Company, but that an arrangement 
has been made with Mr. Vickery, the general manager of the 
docks company, providing for the partial employment of the 
engineer, to supervise the wo:k now in hand by the Harbour 
Commissioners. 











Tue InsTITUTION OF MuNIcIPAL AND County ENGINEERS.— 
The Institution has issued the programme for the forty-fourth 
annual general meeting, which is to be held at Hastings on 
June 28th to 30th next, under the presidency of Mr. P. H. Palmer, 
M. Inst. C.E. There are five papers to be read as follows :— 
‘* Public Abattoirs,’”’ by Mr. i A. Brown; ‘‘ Extraordinary 
Traffic and Excessive Weight on Highways,” by Mr. H. T. 
Wakelam, M. Inst. C.E.; ‘‘ Examinations,” by Mr. E. Willis, 
A.M. Inst. C.E.; ‘“* Dry Rot,”’ by Mr. E. J. Goodacre, and ‘‘ Some 
Municipal Works of Hastings,” by Mr. G. F. Miller. The 
meetings will be held in the ‘'own Hall. 


THe AssOcIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—. ting of the Manchester branch of this 
om : 








of an object of three dimensions, or linear or punctual 
of this surface spatially or on a plane surface. Zeiss, C. (firm 
of), Germany. “Dated December 19th, 1910. 

No. 28,382/11.—Steam engines; turbines. A balanced 
high-speed reciprocating engine having a number of small 
high-pressure cylinders is arranged upon the same shaft as a 
turbine. Schmidt, W., Germany. Dated December 17th 
1910. 

No. 28,384/11—Steam engines; a high-pressure engine is 
provided with eight cylinders of equal size arranged in one 
plane, half on one side and half on the other side of the crank shaft, 
which is provided with cranks in one plane. Schmidt, W., 
Germany. Dated December 17th, 1910. 

No. 28,406/11.—Annealing, &c. A wrought iron annealing 
pot, comprising walls, floor, and a rabbeted thick rim for holding 
the cover, is formed seamless in one homogeneous piece by 
pressing or forging. The pot may also be used for hardening 
by means of a salt bath or lead bath. Lammine, E. T., Germany. 

No. 28,485/11.—Bleaching, &c. Apparatus for bleaching 
or otherwise treating fabric in rope form, wherein the incoming 
fabric is laid in folds in a vessel which is divided into two com- 
partments by a partition which does not quite reach the bottom 
of the vessel, and the folds of fabric are treated with liquid, 
supplied simultaneously therewith, and then passed in length 
through the bottom of the compartment and up through the 
other to another machine. Mathesius, W., and Freiberger, 
M., Berlin. Dated December 22nd, 1910. 

No. 28,489/11.—Paper pulp. Peat, wood waste (such as 








tion was held in the large Y.M.C.A. Hall, Peter-street, 
at 3.30 p.m., on Saturday, June 9th, 1917, at which about 500 
members were present, this being the first general meeting 
since the formation of this b h. The tr P t 
his report, and pointed out the way to put this Association on 
a firm financial basis. The chairman of the technical section 
then explained what it was intended to do for the improvement 
of education and the mind of the members and draughts- 
men generally. It was proposed to further this object by 
three courses :—(1) By visits to engineering works, (2) by 
forming a technical library, (3) by giving lectures and holdi 
discussions. It was proposed 





to issue these lectures in boo 

form. Mr. Blair, the general secretary of the aay i! Executive 
Committee, described what had been done by the Association 
to obtain Government and technical recognition of the claims 
and position of the draughtsmen, and urged that members of 
the Council of the Association should in future be elected on 
technical educational committees, so that technical education 
might conform with the practical requirements of draughts- 
men, and the raised standard of the profession, as aimed at by 
this Association. He also explained that it was proposed in 
future to admit to membership of the Association only fully 
qualified draughtsmen who had been proposed and ded 
by members, and had duly an entrance examination. 
The secretary of the local branch then gave some figures as to 
the progress of the movement, and stated that twelve districts 
were now included in the Manchester area within a twelve-mile 
radius of this eity, with a membership of over 1000, whilst in 
January of this year there were only 300 to 400. 
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teditor(Moway he company in conjunction with 7 com vow be 
as hereinafter mentioned. together ans 


(thepstow Urban District 
‘COUNCIL 


APPOINTMENT OF 
SURVEYOR art. INSPECTOR 


OF NUISANCES. 
The above Coun HK. thi perp dt yy of a com 
be SURVEYOR cis 1 


ISANCES, ai 
ry of per annum, iets ia aa Ba to £250, 
Applicants must be ineligible for military service, 

Candidates must be experienced in surveyirig, ——- of 
plans and estimates, rond-making, drainage, treat- 
ment, and sanitary matters, and be. able to watinfy the? require- 
ments of the Local Government Board as Inspector of 
Nuisances (the appointment of inapector™ being subject to 
the peor of such Board). 
nepecter’s duties will include those. under the ge 
Health Acts, the Orders of the 1 Government 
Bye-laws of the Council, the Dairies, Cowsh: and Milichios 

jets, the Factory and Workshops Act, 1891, the Housing 
and Town Planning Acts, the duties of Inspector’ of Petroleum 
and Inspector of Port Sani Authority, &. 

The successful did d to devote his whole 
time to the service of the ‘Counell, to, five satisfactory security 
in the sum of £300, and to reside within the district. 

Canvassing either ge 9 indirectly will disqualify. 
ve notice to attend on the day of 








aterhouse and Co.) and with 
a Co, Copies of this report can be 
copies of company’s accounts up to the Slst_ D 
in written applica’ lon to the Public areeees xing 
Al d to aa! Public Thru 





will be req 

aos any canter which he 1 may think fit Investigate bet 

rt or accounts will be ae anaes ion 
Retina tom eee who desire to inepeo the property of of 

company should apply to the Publ 

authority to do so. 
ee ay be de vered, omaied, | ov be Public Trustee. 
on or befor he 12th July, 1917 


re Thursd 
(NOP ier Mm J Fox E, AS PREVIOUSLY ADVE RTISED), at 
o'clock noon, and marked on the envelope “ Tender, Siemens 


The Public Trustee does not bind, himself to accept any 
Tender, and reserves to himself all rights in connection there- 


wi 
Forms of Tender can be obtained from the oo Trustee. 
Dated this 8th day of of Soteuags, 1 
A RT, 


Public e Trustee, 
\ 592 Custodian for England and Wales, 


THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
; (UNIVERSITY OF MANCHESTER) ~ 
J. C. M. Gamyert, a. (late Fellow of. Trinity 

College, Cambridge). 


Session 1917-1918 wiil open on 5th October, Matricu- 


— ad Entrance Examinations will be held in July and 


—. us, forwarded free on sertontion, gives per- 
ticular A. sconces yeodios > the r) ree U ow 

in the Faculty of Technology, and of the provision for 
ry ced Study and R h in the toll ng 





Priworrat : 





departments :— 
MECHANICAL ENGINEERING, 

ELECTRICAL ENGINEERING, 

SANITARY ENGINEERING (including Municipal 


election arid will be allowed third class railway fare. 

Applications, endorsed “Surveyor and Inspector,” stating 
age, experience, and qualifications, — co Ky of not more 
than three recent testimonials, aren oe me, the under- 
signed, not later than the 7th July, 

EVANS, 

Clerk to Council. 
Council Offices, 

Bank-butidings, 

Chepsto 

12th June, 1917. 721 


Wanted, a Blast Furnace Man- 
I Fry ned 7 me ape opens ig Seduce tegen sw 
boo, "The Engineer” Olsen’ renee 8 rea 508 a 


Wyant at Once, Manager for 


Shell Shop, , employing 200 women. a 
and salary required ddress, 841, “‘The Engineer” Offi 








as 


Wanted at Once, Mechanical 


ENGINEER (temporary) with thorough knowledge of 
pom Oil Engines, das Engi gines, and Pu: cof Sewage tree: | 8 
ference given to nan with some exparionce of 
ment, Must be =a for Military Se ull oe, iy stating 
on full RE a —) c., to the SU RVEYOR, ‘Coun 


Wanted, by a Leading Boiler 


Insurance ood ny, ——s BO R INSPEC- 








Required for 


xperience required ha 


Head, Designer | 





sinall hls Sasehantenl work, State e, mt — 
details of vious experience with approximate 
position.—Reply to Box No. 1 er 


employed at each firm an 
Messrs. R. F. White and a General Advertising Agents, -_ 
Fleet-street, ian E.C.4 





1 aie Wanted for Pro- 


and Finished Inspection of Aeroplane Parts, Ex- 

perienced men only. No person living more — ten miles 

hy, or already on 7.5 Ngee work, need apply.—SAGE, 
ray’s Inn-road, W.C. 1 B35 a 





- 
Manager Required for F orging 
Works in Midlands. Must have good knowiedge of 
Modern Forging Practice and Cost, and adequate Commercia 
Knuowledge.—Reply to Box ig rig" ‘Aavertising 
Offices, 163, Queen Victoria- street, London, E.C. 4 855 a 


Metal Refiner.—First-class Man 
WANTED to treat FOUNDRY REFUSE. Must be 
conversant with best modern methods of recovering all 
classes of metal, and accustomed to marketing material 





recovered. A ly stating experience and salary. ae one 
already a overnment work need apply.—Appl your 
nearest loyment Exchange, mentioning ** The gineer” 
and No, ae 47 





(Shemist (Works), Used to Gen- 


ERAL Metallurgical saves. No person already engaged 
on Government work eligible. se Apply. stating ‘full particulars 
to your nearest Employment Exchange, quoting “ The Engi- 
neer " and reference No. A333. 808 a 





anted, Experienced Woman 
RACER, ‘o take charge of Tracing Department in 

‘Admiralty Drawing-office near hochester. Write, — age, 
experience and salary required, to P756, “The Engineer ” Office. 
P 736 A 





Wanted Immediately in the 


Midlands a DRAUGHTSMAN accustomed to Blast 
Pasneee Ln and anf Bega. Reply stating age, experience, 


rson. already loyed 
lemma 2 eae en will be en Lae Applicants 2 nak apply to 
xchange, mentioning 


their nearest Employment 
Engincer” and number 696. 


| Wanted One or Two Draughts- 


MEN, with experience ry Civil and Mechanical. Engi- 
neering Work, in connection with layouts for Electric Power 
also he noe TANT to act as Clerk of Works.—Par- 








neers with « good 
techincal loca capable of "Boller -— 





wineering), 

THE CHEMICAL INDUSTRIES —— ng General 
Chemical Technology, Bleaching, Dyeing and Dyestuff 
seneeeeeere, Prin ng, Papermaking, Brewing, and 
Metallurgy), 

THE TEXTILE INDUSTRIES, 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
MINING, 
ARCHITECTURE. 
Intending Sate may enrol for the Session 1917-18 ane 

Ist August, 1917. Members of the University under 18 

of age are ‘eligible for membership of the Officers’ Tra og 

Corps. 793 1 





ent Education Committee. 


MUNITIONS TRAINING CLASSES. 


WANTED IMMEDIATELY for Meniions Training Centre, 
QUALIFIED INSTRUCTORS |i.) in Metal and Lathe Work 
(opened Turn et Trade experience essential. (ii) In 
etal Work for Children at Elemen Schools. 


Apply, stating sal: required, to Dr. J. Lister, Technical 
Institute, Tunbridge Wells. 846 
June, 1917. FRAS. W. CROOK, Secretary. 





University College, Nottingham. 


DEPARTMENT OF ENGINEERING. 


A LECTURER in pane ry BUGINBERING is RE- 
giro to commence work in jntment 
be for the duration of the war, and will, be revineed on its 





Full ticu cate cumserat salary, &c., and forms of a pplica- 
tion, aay ted obtained ~ - ” 





J. E. SHIMELD, 
839 Acting Registrar. 
W: igan and District Mining and 
HNICAL COL 


TEC LEGE. 
APPLI vagyen! AT) invited for the ba sod zat ENGI- 
NEERING LECTURER for Day and Evenin 
£150, Hoe by £10 annually to Zik0, toeet together with 
war bonus of 10 per cen 

Further particulars ~% be obtained from the jedoreigned, 
to whom applications wig be sent Le ty July 14th. 

8. AWS, M.A., B.S8c., 
"Principal, 
June 22nd, 1917. 





ondon County Council. 


APPOINTMENTS 1N TRAMWAYS DEPARTMENT. 
The London County Council invites APPLICATIONS for 
pd undermentioned POSITIONS in the Tramways Depart- 


ent :— 
may ROLLING STOCK ENGINEER. Salary ranging from 
£1200 a year, according to qualification. 
(2) ie WAY ENGINSER. Salary ranging 
from £800 to £1000 a year ig to 
Applications must be on the official forms, which s ify 
= Peaitions upon which the — will be held and 
principal duties of the positions. 
wate forms may be obtained from the Clerk of the Council, 
County Hail, 8) np. on S.W.1,and must be received by 
— Bp later th oo p.m. on Monday, —  @ 
stamp for each 


scap bearin, 
nem uired, ne be sent with a La for a form or 
forms of application. 


801 a 








JAMES BIRD, 
Clerk of the London County Council. 





Ancholme Drainage and Navi- 


The Coscshianionere invite TEFDERS for o~ nee 
of a portion of the A (wh 
from the Humber). 
pecifications oer be ro by a ey at the office of 





tS) 
Mr. Alfred A Commissi 
gy and sien of n of Tender o obtai — 
d endorsed ders to be delivered to the Clerk, 
li, Bigby-street, Brigg, ey or before 10 o'clock a.m. on the 
bs te next. 


mmissioners do not bind themselves to accept the 
lowest or any Tender, and the contractor must be pre to 
satisfy them that he has aa sents in similar wor! 


FRANK Cc. H 
Clerk to sy Ce 


Brigg, 27th June 1917. 


of all (Classes ot Steam Boilers, and of writing clear re- 
ports on 8a £12 10s. per morth, 
plus War Bonus. ‘sagan must be over Military ry age, but 
not exceeding 45 years.—Address, 826, ‘The Engineer _ 


Wanted, Chief Mechanical and 
LECTRKICAL ENGINEER to take Full Charge of 

Only those with thorough theoretical 

rience and are 








big London Oil Mills. 


ticulars of expe’ age, salai red, to the YORK- 
SHIRE ELECTRIC “BOWER 2 COMPANY, Wellington-road, 
Dewsbury. 832 a 





Wanted, Several — First-class 

ECHANICAL DRAUGHTSMEN with good ar 

round experience for Admiralty work.—A Apply ( (b 
stati , experience, and No. 

R. F n, mar Genunel Aivwttiaing A, eau 


letter onl 





training, practical e 
x 543, c.0. Judds, 97, Gresham-street, 





invited to write to Z, 
E.C. 2. B48 a 


Wanted, Responsible Engineer, 





‘adie ae tk on riicalais as to « Ma ne ad oy 
u cu 8 as ex lence and “sa 
tured, 827, “The Bagh rat 


req neer” Office. No ofie on Government 
work need apply. 827 a 


Wanted, Working Engineer ( In- 


ELIGIBLE for the Army} to to take charge of and work 
Oil Engines on Estate Works, Well Pumps, Water Supply (h. and 
¢,) and the Engineering work arising out of an 
Estate. G Coe ag as to se and » experience and 
character essential. Good house an culare to Mesere rovided. ety 
stati wages Fea ee and all Hud 
and Land Agents, Sitting Sanat 


Assistant Engineer Requ 


nce ap arg for a oe Establisi ired in 
South-West of England exclusively suvered - —— 
nd Theoretical ‘and Practical 





mn | 








Sed hort pearl ine ee sagted pen Aarons 

and 5. () ve 

Seaplane Construction, Osi ie » pentane oh expert 

ence of tition work. ° a already on a mg 

Share aaa malty required, to Sout, nodes ng t oT ~ 

pe yen - 

change, mentioning “ Wogineer and No. Fee 3 

Assistant — Engineer Wanted 
echanical experience to take 


and 
charge of eight-hour a shift in small Munition Works. Must be 
strict and id 


An: 
person arenes on Government work will not be = 
aden! De an experience and salary required, “The 
Engineer” 853 a 


hief Mechanical Inspector | Gove 

WANTED for large Works in the Midlands, one capable 

of taking entire charge of inspection of an output of from 
000, to £10,000, r annum. Applicants must have 

hada ‘thorough training in modern a. Na rene of an sovernte 

nature and sound experience of general inspection. Salary 

£1000 a year. Applications, giving | full dexaigot training, ex- 

rience, age, and to 

, * The Engineer ” Office. 805 a 














. T 
esigner Wanted in London, 
wel in Petrol Engines and used to small weak. 
No one already engaged on Government work, or resident more 
than ten miles away, need apply.—Address, '28, “The Engi- 
peer ” Office. 828 « 





irst-class Experienced Esti- 
MATOR WANTED by Government-controlled works 
making large and small engines, repetition and general work. 
Maa with thorou, practical ‘knowledge of Machining, 
Fitting, and Foundries, &c., who could organise and controla 
department dealing “rith ‘rate-fixing progrest, an 
Only men thoroughly <cpation need apply. 


stration 

Permanent position 4 suitable man. ~ State age, experience, 
and sal: No.person already employed upon —— 
ment work will be-en, eae, pplicants must appl co 
nearest Kmployment hange, Pineutioning The 

and number 5 a 4 





Froundry. Supérintaadent Wanted 


for large Aluminium Foundry on Government Work. 





Must have ical —— be ‘o 
able to control men. Good commission to 
man—permanency. Give full details as to jualifications and 
state age, salary required, &c., to 799, “ The eer” Office. 
a 
nspectors (Skilled) for Aero- 
NE Engine Work, &c. dy engaged on 


© person 
py wating ul frrciontars, to 
nge, and quote ers No 


Government work eligible, Ay 
your nearest Employment Exc 
A3333. 





essrs. R. . White and 
ssistant Draughtsman Re- 


), Fi it yp 1.0.4. 
QUIRED with knowledge of Steam Engines and Boilers. 
State age, ar periense. salary required, and when at Semis No 
oa — employed on Government, work can aon 7 
our Searest ploymen change, quoting “The 
Mevines re and number 831. oi Ss a 


(thief Lady Tracer Required to 


Tak rgd of small Tracing Department on Govern- 
ment work in South of 2 en Only those who have had 
‘or at least one year need apply.— 





State age, ry nee, present salary, and, ble, send 
sample of work, to Box No. 1146, c.o. Messts. R. F. White and 
Son, Genl. Advng. Agents,,33, Fleet-street, E.C. 4. $16 





ed | Drang ghtsmen, Experienced, Re- 


Pa oe for General Ragroning work. U 


p-to-date 
ence essential, for a large sheli factory in the 


re ag age, ex rience and salary requirea. No 

siready ae upon vernment work will be 
Sngaged. d—Applican must apply to their nearest Employ- 
pent Exchange, mentioning “The Engineer” and — 





[ager for Small Electri-|: 


CAL Work REQUIRED immediately by a large firm of 

trical Engivieers in West mdon, under Government 

ae State experience, age, and salary required. Those 

y on Government work, and residing more than ten miles 

distant, need,not apply. —Ad dress, 818, “rhe Engineer oo 
a 


Prax ughtsman, Junior, Mechan- 


ICAu, WANTED by Midland firm: manufacturing 

pelts —_ roller bearings for aircraft und mechanical transport. 

et: to experience. No man already on 

Government york can be engaged without consent of present 

ion, in the first instance, should be made 

to your ny Employment Exchange, mentioning ‘The 
Engineer” and No. 492 a 


Draughtsman Used to Graphical 


work and general shop problems. No person alread: 
engaged on Government work eligible. —Apply, stating full 
iculars to pin4 nearest Employment Exchange, oe 


reference No. 
htsmen Wanted, Tho- 


aug 

Drag a py oo for Large Blast Furnace and Steel 
Works Plant. te age, experience, salary required, and 
when at ate. ‘No one already employed on Government 
work will be eng ngaged. —Appiy your nearest Employment Ex - 
change, quoting “The Engineer” and No. . 670 a 


Drang htsmen Wanted by Engi- 


poh Firm for most — work y ore. 
bao ee PP ~ ve gran. ge = 
e engines or turbines for pro a 
those not on Government work “propel Pikate nee, = 
— and salary required to your nearest aes 
change, quoting * The Engineer” and number 844. 


De ghtsmen Wanted, Used to 


one aud-Structural work, Glasgow district. State age. 
, and .expertence.. No man on Government work n 

omni. Apply ot nearest Em “adm Exchange, quoting 
e Engineer” and number 650 a 























J'8, and Tool Draughtsmen 
oe at once on urgent Aero Tage work. Must 
rience on Tool work. Good pay and bonus. 
DETAILER: also WANTED. Nove on Government work will 
be considered.—Apply at your nourest Employment Exchange, 
papiet “The Engineer” and No. A3328. 773 a 


Meghan, Draughtsman.  Re- 
Fla ge for Works Engineering De ment of a 
London. me knowledge of Building 
Ly pny position for uitable man. 

on Government work, or residin, 





Factory near 
Connerastion essential. 
—No one — engaged 


more than ten miles away, need apply. stating age, salary, an 
full details of experience, to ob ,¢.0. Mitchell's Adver- 
tising Agency, 1, Snow-hill, E.C 819 a 


Mechanical Draughtsman 


WANTED IMMEDIATELY for a Leste con- 
trolled establishment in South-West of England. Aircraft ex- 
rience desirable but not essential. No person already on 
Government work will be engaged.— aired giving full partieu- 
lars as to training, age, salary phe gira to your nearest Em- 
ployment Exchange, Scatiouing No. A334: 802 a 








‘ 
for Con- 
. London :— 
frre nesel or marine), 
with knowledge of estimating weights 


aa tin, 
DRAWING OFFICE CLER S (1 male ; 
Junior applicants must have Ifad several years’ experience. 
No applicants residing outside radius of 10 miles or already 
employed on Government work can be. engaged.—Write, 
stating — a = and salary required, to 795, “The 
Engineer 795 a 


Rear, Immediatel 
LLED _ ineering Works, 8. 
—— 


1 female) 





Se veral Lady Tracers Required 
for South of England, accustomed to high-class engineer- 
ing work. Appiy (by letter only), stating age, experience, 
anet salary, aud if possible enc jose sample of wor , to Box 
150, c.o. Messrs. R. F. xa and Son, General Advertising 
Agents, 33, Fleet-street, E.C. 4 B4a 





Pret —Draughtsmen 
Pode cog by large Firm in North of England, ing have 

rience in Turbine Design. JUNIORS RE- 
QUIRED. ed on oreraahat work 
pn | - conside 


No person already engag: 
Positions permauent.—Apply, stating age 
and salary req required, to your nearest Employment Exchange, 
A The 842 a 





quoting Engineer” and number 842. 
ie Draughtsmen Reguired by 
% frm in Midian 





engaged on urgent Government worl 
have general and —- 


yo tool experience preferred but not easontial. State 
experience, and salary required. No person ree pe ton | 
— Government .work will be e ed.—Applicants must 
oeply to to their nearest a nctanen mentioning 
Engineer” and number 8 810 





Two Ex erienced Mechanical 


DRAUGHTS preferably with knowledge of 

— ——a an work, but not absolutely essential. 

— but not merely for duration of war. Appli- 

rs m be -ineligible for military service. Government 

work. London district. 

wane person already employed upon Government work will 

Applicants Must Phe to their bearest Empio' — Ex- 
change, “and number 5 

+ A 


Wanted, Foreman, Over Fifty 


Machines and lathes, large ‘and medium. Capable of 
getting maximum output. State age, previous and present 
Foay me em and —— No m on Government work will 
ee ply to nearest Employment Exchange, men- 
tioning “The ngineer ” and number 131. ig a 


First- -class Machine Shop Fore- 


MAN, well up in high-class Repetition work on small 
Capstans and Automatics. Government Controlled Establish- 
ment. West London District. Preference given to one who 
has held similar position before the War. No man at present 
eugaged on Government meee or resident more than 10 miles 
away need apply.—Write, stating age, cag and salary 
for permanent job, to #17, “ The Engineer” Office. 817 4 


Head Foreman Boilermaker Re- 


QUIRED for large Marine Boiler Works, on the North- 
EastCoast. No person alread iy on Government work will 
2 eet ‘Apptioants should send copies of testimonials, 
ting age, salary requ: and full particulars of experience, 

to 0 thet nearest Kinployment Exchange, quoting No. hoy 














A 


Required, for Lancashire District, 


ORKS FOREMAN, with ctica) experience in the 
making of Dies for  rodtcing ished castings in non- 
ferrous metals ; also in the casting of same. Must have good 
experience as "general works foreman and of machine shop 
prac ice. Strict disciplinarian. State age, experience and 
wage required. Replies treated in confidence. No person 
already employed seen Government work will be engaged.— 
Applicants must apply to their nearest — Ex- 
change, mentioning ** The Engineer” and number 852 


Die Caster Required for Lanca- 


SHIRE District. Mau with large experience in Die 
Casting of all Non-ferrous Metals, either by Machine or Hand- 
pouring. State age, experience, and wage expected. Replies 
trea in confidence. No person already employed 
Government, work will be ape —in pplicants must apply to 
their nearest Employment Exchange, mentioning “The Engi- 
neer” and number 851 a 


Req quired Immediately for Gold- 
PRODUCING Mine, 


West Africa, two first-class 











r shift.—Address, with 


FITTERS; salary 20s. 
experience, to 823, “The 


monials, stating age ani 
Office. 





PARTNERS 

DIRECTORS 

BUSINESSES 

FACTORIES 
for these apply to 


WHEATLEY KIRK, PRICE AND OO., 
6, Wetton.) LONDON, E.c. 
a Sp 3008 





ughtsmen Who Are Experi- 


ra 
= ENCED in the Lay Out of _— Stations (muni- 
cipal and industrial) are UIRED by a large firm of 
pee ge and general engineers inthe North. Those already 
on aitche naiens work cannot be considered. ~ADely, 
Sees wal age, &c., your nearest Empioy- 
ae » qusting @ “The ‘Engineer ’ and number 
a 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Paexzs IL, IIl., LXXX,. 
Numerical Index to Advertisements, 
Paes LXXIX, 





- eemrt 








li 


THE ENGINEER 





June 29, 1917 




















Experienced Die Maker Re- 
metals. State > an —y--F- 
neer” and number 

general and cultural engineering 


UIRED for I hire district ; 

making of Dies for producing finished Gontigs on-! wha 
tS oe pare 
Gorrameat wo bo cugleed "applets ml pel 
their ; nearest Emplo’ Le autioning ne Ene 
A M.I. Mech.E. Desires Position | 886 
e in Works or ee Management ; sound experience 
Au 15 years mn 
ealtion. by mi omy bd Excellent Feferensea — Address, 

B 





A broad Only. —Engineer (87), 
wer axpert Hydro electric, ome, factory ay-out, ogy 
on mp ng “- Fi ——s tefe! paneen Som, See 

an 


efficient, service in many ~ A  mag 
Spanish.—Address, P763, “ The Engineer” Office. 





dvertiser (54), Iron and Brass 


Founder closing do men se pan ne nn? s 
ENGAGEMENT. "pespooaible ions | York a 


Senn cee PAS aieat Saas 
C= Inspector ; Tools and 


G: f = 
ering. lasustonae te (optaiter, ol Tietogily cot tenen bers 








9 to-dace = of eae Sang. = Wits, F oP, 
eer ” Office. 
Cin ax Engineer, Norwe egi an, O en 
rt Exoagh ag Toads, "Bight = a 


oe 
2, 3 Rassell-ros toed, W Wit 1a P74 B 


enor and ere bSpecting | 30 
epilator, 


sion we val nce 


Rock Cottage, Market a 








Engineer (Constructional) Dis- 
NGAGED. ie care of D.O., fo 
the Engineer” Glee 2S Ota — Ae 


Pe Bresees, Soe pean vg mabangres 


Ee EE 


Ofce. 
Fiagineer Practical and Techni- 
RESPONSIBLE ENCINERR, i | os 


CAL} SEE. 
, road, per ea ton NE. — oe 
(41), rsigita 


(jentleman 
“thell factory, thorough vheo- 


and Universities) 


vailable Ju Duld om | 
Visor Write P., + Gopthall shams .e 











Pecholcsl a 


echanical Engineer, Russian, 
trained at French University, used to a S, 


Prez Frouah, WANTS SITUATION. Government a ~ . 








neer 


einforced Concrete Engi 
e culations 


enced in all 
experience. 
of construction. 
and site experieuce.—Address, P751, “ The ame 
B 








Te. Engi ingineers. — St — Superintendent 

erection of 

all kina of Structures and Plants. ‘Plants. Sound theoretical and com- 
dress, P752, “ The neer” 


mercial experience.—Ad 
B 





far Manager Seeks 


POSITION. Expert in 5 (48) sare me 
organise and “control. traffic of f shy Dig comets ose § 
Peet “The Engineer” Office. 


Works. Manager, 22 Years’ All- 


goin Genvial Engineering experience. Organieer. 
Tenoe x6 owledge “all diag of oes work. Diegpppeed 
277.—Write, P744, “The Engineer” Office. B 


W orks Manager (41 Le M.1. Mech. 
pe EZ. 19 P bos a ee ex rs Seater cath, sete 
NEGOTIAT for ‘similar mn POSITION. i 2 ia 3 — 
Engineer” Office. 

W orks Manag er (44) Desires 
Bapert in cometh wo of ood ore Bee ep land seas 


knowledge. Address, 


Vercee (Blast Furnace 
———- agalt  neparencod— “hari Pree, 


Esp Lady Tracer (Head) De- | & 

RES ENGAGEMENT. iene J pene —_ 
g, and aeroplane i. 

= in training beginaers.—Address, P760, 




















BK 
Large Firm of Engineers in 
A _—. 
HAVE an OPENING for a YOUTH of Good 
the course to inclode both W forks and Degwing-otlce. 
Address, 2002, “ The Engineer” heen Sts 








Bey Wanted, with Aptitude for 
drawing and engineering, for Structural Engineer's 
Office. Age about 15.— in_ writing, a agé atid 
wae ar punted, te BRAITAWAITE and CO., ”, oer 
stree 


(jraduates in Pure Science 


WANTED to enter large FACTORY manufacturing 
optical and electrical instruments, with a view to learning 
ractical work and later undertaking experimental research. 
ust be free from any obli, ion to military service.—Address, 
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THE RECONSTRUCTION OF INDUSTRIES. 
(By our Sheffield Correspondent.) 

Suortiy after hostilities commenced in Europe, 
Lord Kitchener warned the nation to prepare for a 
three years’ war. We are within a few weeks of the 
completion of that period, and if the great soldier 
were with us to-day, it is conceivable he would warn 
the country that it is high time preparations were 
completed for the industrial and commercial campaign, 
the opening of which cannot be much longer delayed. 
In other words, the reconstruction of the machinery 
of our industries claims the earnest attention of 
everyone concerned with the prosperity of Britain 
and the expansion of her commerce overseas. How 
do we actually stand in this regard ? The subject 
seems to divide itself naturally into three aspects. 

First, there is the machinery in operation prior to 
August, 1914. Here we may point out the danger of 
allowing the almost complete dislocation of what may 
be spoken of as peaceful industrialism—in contrast 
with the business of producing war material—to 
obscure the fact that our pre-war machinery is simply 
held more or less in abeyance. In the anxiety and 
rush of the past three years it has not been scrapped. 
To-day it is intact, only awaiting an opportunity tc 
be put once more into motion. Before the war our 
armament firms could not have subsisted upon the 
contracts placed with them by foreign Governments, 
or doled out to them by our own Government. 
More than 50 per cent. of their output was for 
purely industria] requirements. Important modern 
machinery was employed. The margin of peaceful 
output has since been run off to about 5 per cent., 
or very little more; but the actual machinery and 
plant remain in the works, just as the clerical, 
warehousing, and distributive machinery at head- 
quarters and depéts at home and branches and 
agencies abroad has been preserved. The only 
difference is that, to the greatest possible extent, this 
machinery, with that of all the rest involved in the 
5000 controlled establishments in the kingdom, has 
been adapted to war purposes; but by the operation 
of renewals on the basis of heavy depreciation it 
should be there to hand, or well provided for in the 
balance sheet, at the close of the war. Much of the 
machinery of our leading steel and engineering works 
challenges comparison with the best installations in 
Germany or America, and has done so for years. 
Where we feiled was in not reaping the full advantage 
of it. Trade union restrictions formed the chief 
hindrance, though not the only one; yet labour was 
continually demanding increased wages for an output 
which, at the best, was only at half pressure, thus 
seriously raising the cost of production and making 
competition in foreign markets, as well as at home, 
more and more difficult. And what was true of the 
industrial side was true also of commercial depart- 
ments. In many cases the machinery—good 
machinery—was there, but we failed to realise its 
possibilities until the grim necessities of war opened 
our eyes to the truth. That pre-war machinery we 
still possess ; moreover, it stands in the books as an 
asset of greater value than ever, since we have learnt 
how to utilise it to its 100 per cent. capacity. 

The second aspect of the case raises the question 
of what new machinery has been introduced to our 
industrial system as a result of the war. We may 
say, at once, much—very much. It is this that 
fills us with buoyant hope for the prosperity of 
reconstructed British industries, into which a new 
spirit has been breathed. There is now full assurance 
that with the best of our pre-war machinery is to be 
incorporated that which has come, or is coming, into 
existence as a direct result of the lessons of the war. 
To effect this change, two principal influences are 
operating, separately and also in conjunction with 
each other, viz., the Government and Industrialism. 
In the old days, Industrialism stumbled along, 
constantly losing ground in the race with close rivals, 
whilst no Government ever spent one sleepless night 
because of that fact. Sleep, indeed, seemed the 
official panacea for all such troubles. There was an 
idea that, sooner or later, they would settle themselves. 
Of course, the contrary was the case, so that one of 
the first discoveries on the outbreak of war was that 
important key industries had passed into enemy 
hands. The situation was alarming, but the very 
danger of it proved our salvation. It roused the 
Government to give a lead to the glass industry in an 
effort which has made it unnecessary for us ever 
again to depend upon outside sources for the supply 
of chemical and optical glass. It resulted in the 
State taking a hand in the British dyeing trade. It 
compelled high-speed steel makers, upon whose 
products the rapid output of war material depended, 
to discover for themselves the secret of tungsten 
powder manufacture, and led to the Government’s 
control of the Empire’s rich wolfram resources. Once 
awakened, the State has gone, and is still going, far 
in the interests of trade after the war, as distinct 
from such temporary expedients as the control of 
munition firms, railways, mines,andso on. Commis- 
sions, consisting of leaders in industry and finance, 
are at this moment submitting recommendations 
based upon evidence adduced by the best expert 
knowledge of the needs of trade and commerce. The 


Engineering Standards Committee, for instance, has 
done excellent work, though it is only one of very 
many. What will be the findings of the Committee 
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inquiring into the engineering trades? One can 
imagine them being of a sweeping character. Any 
day now they may be made known. The Committee 
which has taken evidence as to conditions and 
prospects of the iron and steel industries—will the 
fruit of its efforts be that carefully-considered recom- 
mendations will be adopted by the Government ? 
Industrialists are equally alert, apart from the 
State, as witness the Federation of British Indus- 
tries, covering firms and trade associations 
representing a business capital of something like 
£2,000,000,000 ; the National Alliance of Employers 
and Employed, formed as a result of the work of the 
Federation ; the working agreements reached, in the 
interests of specialisation and standardisation, by the 
Machine Toolmakers’ Association and the North-East 
Coast Marine Engineers ; the British Trade Corpora- 
tion, with its promise, in spite of what critics may 
say, of practical assistance to trade expansion at 
home and overseas, What do these and similar 
movements mean? They are the evidence of that 
spirit which will draw out from the old machinery 
and the new their full and best capabilities, and 
make the reconstruction of our industries a work of 
reality and permanence. 

The third aspect is, perhaps, the most important 
ofall. If we stopped short now, satisfied and gratified 
with what has been accomplished,the plans for the 
reconstruction of industrial machinery would only be 
partially realised. Leaders of industry recognise this 
and are in no mood to be robbed of opportunities 
which may never offer themselves again. They are 
ready to press on with the work of reconstruction to 
completion. Much must necessarily depend upon 
themselves, but where the aid of the State is 
essential they look for guarantees that it will be 
forthcoming. There is required, for instance, for the 
consolidation of all industrial interests, a Ministry of 
Industry and Commerce, round which may be ranged, 
as Dr. Ripper urged before the Royal Society of Arts, 
the representative organisations of Capital and 
Labour. It is unreasonable that the foundation of 
our national prosperity, or the cause of its retardation, 
should any longer remain nobody’s special concern. 
And what of the Consular service? Is no reform 
to be effected in that direction? The new Trade 
Bank is to financially foster expansion in foreign 
markets, and is also to inaugurate a system of com- 
mercial intelligence hitherto found only in countries 
like America and Germany; but our Consular 
service needs thorough revision in order to fit it for 
the work which the future will require of it. 
Then, again, means must be found for giving per- 
manent encouragement to the inventive genius of the 
Empire. Rebuffed and belittled at home by restric- 
tions and expenses they were quite unable to bear, 
some of the finest brains of the nation have been 
driven to place their discoveries at the disposal of 
our keenest foreign competitors, who have had the 
wisdom to treat them well and to thrive upon their 
genius. At the risk of wasting time upon cranks, 
means must be provided for the careful and sym- 
pathetic examination of every invention, so that 
possible valuable assets may be preserved to the 
country. If it is important—and it is—that Capital 
and Labour should stand firmly together in the 
coming “‘ war after the war,” it is equally so that a 
place should be assigned to the inventor. In fact, as 
Professor Coke contends, our industrial reconstruction 
should include a triple alliance of employers, employed 
and inventors. The tendency of inventions is to 
create labour-saving and output-increasing machinery, 
but provision must be made so that Labour shall not 
be robbed of the fruit to which it is entitled. Labour 
in future must not restrict output, and Capital must 
not restrict the liberty of a man to earn as high a 
wage as he can under such a method of the new era 
as the premium bonus system. But let it be 
emphasised that whilst permanently high wages are 
quite compatible with the present scheme of recon- 
struction, that compatibility is entirely contingent 
upon an absolutely unrestricted output. And un- 
restricted output will speedily justify the installation 
everywhere of the most -modern labour-saving 
machinery, enabling our manufacturers to enter vast 
new markets with real hope of success, and by 
improving the general conditions of manufacture, 
making life for the worker healthier, happier, and 
broader. The concomitant of these reforms is the 
standardisation of shop methods, and the grand result 
is the elimination of waste in health, effort, and money. 


Finally, there are the buildings and equipment 
provided up and down the country specially for the 
production of war material. What part can these 
play in the reconstruction ? It has been said that 
as to the special presses, boring machines and lathes 
there will be no scope for more than 5 per cent. of 
them for peace purposes, and that the profit accruing 
from such a percentage would not pay for the upkeep 
of the rest. It is, too, contended that many of the 
machines put down for gun work are in the same 
category. That may bea pessimistic view. It should 
not be @ very difficult matter to adapt this 
surplus machinery to the purposes of new engi- 
neering industries. The requirements of new foreign 
markets may assign it a definite place in the fabric of 
reconstruction. One point that manufacturers are 
recognising as of great importance is the adoption of 
highly specialised costing methods. In future they 
must know, especially the smaller firms, to a fraction 


the production cost of a given article, and the resump- 
tion of trade after the war will find our manufacturers 
better prepared with credit terms and c.i.f. arrange- 
ments for overseas trade. As to key industries, they 
cannot again be exposed to the risk of capture, and 
during the period of contemplated development 
adequate protection should be given to our general 
engineering products. We have said nothing regard- 
ing the taxation of what are called “ excess profits,” 
yet this also has a direct bearing upon the reconstruc- - 
tion of industries. If the Government could see its 
way to a more generous allowance for works 
depreciation, on the understanding that the money is 
devoted to equipment improvements, it would be 
only an act of justice to industry and might reasonably 
be regarded as expenditure involved in the war. 

There may be other points that suggest themselves, 
but those given in this article fairly represent the 
views of manufacturers in this district of what has 
been done and what we have yet to do for the satis- 
factory reconstruction of industries. 








WHAT INDUSTRY OWES TO SCIENCE. 
No. XVII. (concluded). 
GOVERNMENT CHEMISTRY. 


In the article dealing with Agriculture and Food, 
we have referred to the official agricultural analysts 
and public analysts, who are appointed under statutes 
to safeguard the quality of supplies of fertilisers and 
feeding stuffs, food and drugs; and we will now refer 
to other official chemists directly or indirectly 
concerned with industry. , 

In 1843 a laboratory was established at Somerset 
House, in connection with the Inland Revenue 
Department, to check adulteration of tobacco, and 
later a second laboratory was established at the 
+ Custom House for the examination of wines, spirits, 
and other imported articles liable to duty. In 1894 
the contro] of these laboratories was entrusted to 
one Principal, and in 1897 the Excise Branch was 
transferred to a new building at Clement’s Inn-passage. 
In 1911 the Government Laboratory was constituted 
an independent department under the Treasury, with 
a separate Parliamentary Vote, entitled “Government 
Chemist.”” The Laboratory undertakes investiga- 
tions for every other Government Department, the 
greater part being carried out at Clement’s Inn- 
passage, and in the branch laboratory at the Custom 
House. The Government Chemist also controls 
eighteen stations in different parts of the United 
Kingdom, where tests are made for revenue purposes. 
From a recent report, we gather that the work for the 
Department of Customs and Excise relates, mainly, 
to the assessment of duty and drawback, and to regula- 
tions and licences, in connection with the manufacture 
and sale of dutiable articles, such as beer, spirits, 
wine, tobacco, tea, sugar, coffee, cocoa, and prepara- 
tions advertised for the cure or relief of human 
ailments—commonly called ‘“‘ patent medicines.” 
The work ior the Admiralty includes the examination 
of food substances, the analysis of metals and of 
contract stores; that for the Board of Agriculture 
and Fisheries refers largely to imported dairy produce 
and margarine, and includes—for the Fisheries 
Division—samples of river water believed to have 
been polluted and to have caused injury to fish, as 
well as the determination of the salinities of samples 
of sea water for the Permanent International Council 
for Exploration of the Sea. Samples of beer and 
whiskey are examined for the Central Control Board 
(Liquor Traffic); and of drugs, pharmaceuticals 
and contract supplies for the Crown Agents for the 
Colonies. Fire-clay and limestone from various 
districts are examined for the Geological Survey ; 
lead glazes and enamels for the Home-office ; drugs 
tor the India-office, and stamps and inks ior the 
Board of Inland Revenue. Investigations on pre- 
servatives in food are carried out for the Local 
Government Board ; and on paper, pigments, gum, 
engineering and general stores for the Post-office ; 
ink and typewriter ribbons for the Stationery-office ; 
lighthouse stores for the Corporation of Trinity 
House ; lime and lemon juice and ship’s stores for the 
Board of Trade; food supplies for the.Army, drugs 
and surgical dressings, for the Army Medical Depart- 
ment, for the War-office ; samples of varied character 
for the War Trade Department ; samples of water for 
the Office of Woods and Forests; of contractors’ 
supplies and of water for the Offices of Works— 
London and Dublin; and samples referred by the 
magistrates under the Sale of Food and Drugs Acts, 
1875 and 1899, and submitted by the Board of 
Agriculture, under the Fertilisers and Feeding Stuffs 
Act. The total number of samples examined during 
the year ended March 31st, 1916, was 383,892. The 
work has obviously an important bearing on industry 
and commerce, and entails the employment of a 
large technical staff, of which many members are 
required to be highly trained and competent chemists. 
As illustrating the value of their work, we may refer 
to the examination of food for the armies in the field 
during the war, work essential in the interests both 
of the health of the troops and of the Exchequer. 
The food must be wholesome ; but the findings of the 
chemists will determine the cash value of the supplies: 
a@ deviation of, say, 1 or 2 per cent. of moisture in 
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flour, biscuits or margarine, may involve a reduction 
of hundreds of pound: on a single cortract. 

Although the Government Laboratory constantly 
advises other departments, some possess their own 
laboratories for special purposes. The Admiralty has 
a staff under the Admiralty Chemist, and employs 
chemists in connection with the examination of 
various materials of an and victualling 
stores. The Admiralty has also its duly appointed 
Adviser on Petroleum, as well as officers possessing 
special technical experience, and professors of 
chemistry in the Royal Naval Colleges. The War- 
office, too, makes good use of chemists in many 
matters arising out of the conditions of modern war- 
fare, and instruction in chemistry is given in the 
Royal Ordnance College, the Royal Army Medical 
College, the Royal Military Academy, and. other 
establishments. Under the Ministry of Munitions, 
in addition to chemists engaged in an advisory capa- 
city, there are considerable numbers in charge of the 
production of explosives in Government and con- 
trolled factories, and special staffs are appointed 
for research and inspection work. 

Official analysts are appointed to the Home-office 
for toxicological work, as well as in connection with 
the Explosives Department and the Factory Depart- 
ment. The Local Government Board possesses a 
Department for the inspection of food and a staff of 
specially qualified inspectors to assist in the adminis- 
tration of the Alkali, &c., Works Regulation Act. 
The Metropolitan Water Board and the Rivers Boards 
in various parts of the country have their chemical 
and bacteriological laboratories, and so have the 
Sewage Boards and Works. The Scottish Office also 
appoints inspectors under the Alkali Act and Rivers 
Pollution Prevention Act. 

The London County Council controls a consider- 
able staff for chemical investigations, including gas 
testing, and the Board of Trade appoints the Gas 
Referees, in accordance with the Metropolis Gas 
Acts, to prescribe the apparatus and materials 
to be employed for testing the illuminating power, 
calorific power, purity and pressure of the gas, 
the mode of testing, and, in certain cases, the times 
of testing, the current prescriptions being published 
in the “ Notification of Gas Referees.” Other county 
and borough authorities make provision for the inspec- 
tion of water and gas supplies. Chemists are also 
included in the staff of the Patent-office, and Assayers 
render responsible service in the Royal Mint and 
at the Assay Offices, as well as for the Bank of 
England. 

The Scientific and Technical Department of the 
Imperial Institute conducts investigations for the 
Indian and Colonial Governments, chiefly relating to 
the composition and utilisation of raw materials. 
The National Physical Laboratory includes a Depart- 
ment of Metallurgy and Metallurgical Chemistry. 
Laboratories are attached to many public Institu- 
tions, such as the Davy-Faraday Research Laboratory 
of the Royal Institution, and those of the Lister 
Institute and the Royal Dublin Society. 

The existence of this extent of official organisation 
in chemistry is little known to the general public, 
but it is obviously indispensable to the well-being 
of the community. The personnel of our chemical 
service includes many men of science of high repute 
in their professions who deserve well of their country, 
and it is essential that the conditions attaching to 
this service should be such that it will continue to 
attract chemists of the highest competence. We have 
endeavoured to make this list fairly comprehensive, 
but have not referred to India and the Overseas 
Dominions, where many chemists held appointments 
analogous to those we have indicated ; nor have we 
referred to the valuable work carried out by analysts 
in hospitals and public health laboratories, or the 
appointments held in the Universities and Technical 
Colleges, to which we look for the continued supply 
of lieutenants to meet our requirements in the various 
branches of chemical practice 


CONCLUSION. 


It will be noticed that we have confined our 
attention largely to the debts of industry to chemical 
science, but we do not suggest that those due to 
physical and mechanical science should not be 
similarly acknowledged. We do not need to cite here 
—in THE ENGINEER—the advances made in’ tele- 
graphy—over the land and under the sea, with 
wires and without; the advent of steam power 
and all that it means to industry and civilisation ; 
the dynamo with its developments in electrical 
engineering—the production of light and power. 
These and like matters are as the alphabet to the 
engineer, and have only for that reason been omitted. 

The art of engineering has been steadily built up 
through the ages, but modern developments are, 
in the main, directly attributable to the advance 
of science; whereas, in chemical industries, the 
processes of manufacture, in many cases, preceded 
the discovery of the scientific principles on which they 
were based. The ironmaster, the dyer, the soap 
and candle maker, the tanner, the potter, and the 
glass manufacturer, were in existence centuries 
before serious attention was paid to the science under- 
lying their work. Conventions die hard, and for 
a long time there was little enthusiasm to take advan- 
tage oi what science had to offer. It is freely admitted 
that the state of civilisation attained before the advent 





of modern science was far removed from the conditions 
of life of primitive man; but it is claimed that 
while science was so little developed, industry had 
to look to experience as the only basis to work upon. 
Experience, accumulated slowly and at great cost, 
had done great things; but the rate. of progress 
in industry developed in the past century defies 
comparison with all the centuries combined since 
time was—so far as we know! Still, let us admit that 
the inheritance was great, and that even the alchemist 
preserved much that was good in chemistry, just 
as the monks of the Middle Ages preserved much 
that was good in classical literature and architecture. 
We have endeavoured to indicate the interdependence 
of science and industry on one another, and to show 
how frequently science—‘‘ the nursling of interest 
and the daughter of curiosity ’—pursued for her 
own. sake, has sooner or later proved her practical 
utility. Incidentally we have shown that though 
** Genius is of no country,”’ British men of science, 
often in the face of small encouragement, have played 
their part in industrial development. There is 
no reason to depreciate the value of their work, or to 
pay much attention to the Jeremiahs who seem to 
delight in bemoaning the industrial and commercial 
position of this country but are seldom able to offer 
any constructive criticism. 

Advancement may be the outcome of the labours of 
the consultant, the chemist on the works, the official 
chemist, or the professor ; all have contributed their 
share to discovery and invention. In any case, it is 
certain that our industries have utilised their know- 
ledge, skill and experience to a greater extent than 
has been generally recognised ; otherwise much that 
has been done in the last three years would have been 
impossible, and our position would have been far worse 
than it is. 

We feel that the apathy towards science prevailing 
before the war was more imaginary than real and, 
such as it was, is being overcome; that the general 
public is beginning to realise something of the 
importance of science in the affairs of everyday life, 
and that the time is at hand when the services of 
the man of science will be better understood and 
consequently more substantially rewarded. The 
men of science themselves are increasing in number 
and influence ; their work lies more and more in the 
control of large scale operations, as well as in the 
laboratory. The time has passed when men feared 
to probe into the truth as if it were sacrilege, or to 
imagine things beyond certain knowledge and estab- 
lished fect, or to explore into realms of not only the 
improbable but the seemingly impossible, wheace so 
much, with the aid of science, has been and is aot to 
be derived. 

To- -day, the arts and sciences go hand in hited: 
the engineer and the chemist, each recognising the 
limits of his own domain, though the line dividing them 
may often be difficult to define, co-operate with one 
another and mutually assist in the solution of indus- 
trial problems. Now is the time for leaders of indus- 
try to see to it that the opportusity is taken of making 
good, wherever possible, the connecting link between 
science and practice. A thorough overhauling of 
nethods and plant should keep our consulting 
chemists and engineers well employed in preparation 
for the future. There is no lack of good men, and 
soon there will be enough and to spare for permanent 
appointments on the works. 

If in these articles we have been successful in 
indicating some of the triumphs of science in industry, 
and if our efforts have in any way conduced to a better 
realisation of the value of scientific thought and 
method, we may rest satisfied that our labour has not 
been in vain. 








A MODERN BOTTLE MAKING PLANT. 


THERE is probably no industry in the United 
States about which so little is known as the manufac- 
ture of glass bottles. This is doubtless due, to a 
large extent, to the fact that most of the large 
bottle-making plants are confined to certain districts, 
where the combination of raw materials, power, and 
shipping facilities can be estimated to the best 
advantage.- The plant of the Thatcher Manufac- 
turing Company, at Elmira, in the State of New 
York, is a good example of modern practice in bottle- 
making. It is one of three devoted exclusively to 
the manufacture of milk bottles, the other two 
being at Kane, Pa., and Streator, Illinois. 

The works are situated on the outskirts of Elmira, 
where there is plenty of room for expansion. There 
is also a convenient siding connecting with the 
Erie, Lackawanna, and Pennsylvania Railroads. 
The building covers an area of 86,000 square 
feet of floor space, and has a capacity of 500 gross 
per day, of either quart, pint, or half-pint size 
milk bottles. The arrangement is such that lost 
motion is reduced to @ minimum, the raw materials 
being delivered at one end of the plant, where they 
are stored, passing through the various stages to 
the other end, where the completed bottles are 
packed and shipped. The power-house, though a 
part of the same building, is set to one side of the 
main plant. The arrangement provides for expansion 
sideways, it being simply necessary to install additional 
furnaces, bottle machines, lehrs, or annealing furnaces, 
&e, 








A brief outline of the process of manufacturing a 
common milk bottle will doubtless be of interest. 
The raw materials, consisting of silica, sand, soda 
ash, lime, &c., are delivered at the siding in wagons, 
and transferred by conveyors to large storage bins. 
For manufacturing purposes the materials are taken 
from the bottom of these bins and elevated to the 
mixing room on the top floor of the building, from 
which the progress is downwards to the furnaces. The 
method of obtaining the correct mixture is a matter 
of experiment, and is worked out to suit each par- 
ticular case. Once determined, the correct propor- 
tions are maintained automatically. From the 
mixing room the material is delivered to the furnaces, 
together with a small amount of cullet. The furnaces 
are arranged on the floor of the main building. They 
are built of heat-resisting bricks, and are oblong in 
shape, being about 7ft. high and 16ft. wide. They 
are divided into a melting pot, refiner, and working 
pot, the raw material being fed into the melting pot 
at one end, and after flowing through the refiner, the 
molten glass is taken through an opening from the 
working pot at the other end. Producer gas is used 
in the furnaces. It is of low calorific value, ranging 
between 140 to 150 B.Th.U. per cubic foot. There 
are no by-products from the producers. The gas is 
led through flues to a “‘ butterfly’ valve, by means 
of which it can be directed to a set of burners on 
either side of the furnace. A similar valve controls 
the air supply. Root positive pressure blowers are 
used to furnish the air. 

The burnt gases leave the furnace on the side 
opposite to the burners, passing out through the air 
supply ports into a regenerator, a large chamber 
filled with bricks. The burnt gases give up heat to 
these bricks—which reach a cherry red—and when 
the flow of air and gas is reversed by means of the 
‘butterfly ’’ valve, this heat is given up to the 
incoming air before it is mixed with the gas; this, 
of course, results in a considerable saving. The 
flow of air and gas is reversed every half-hour. The 
furnaces, owing to the high temperature employed 
in them, which reaches 2600 deg. Fah., are com- 
paratively short-lived, the average life of a furnace 
being 12 to 15 months, and the maximum about 
30 months. The working pot, from which the molten 
glass is taken by the machines, is circular in shape, 
and is kept constantly revolving, so that a fresh supply 
of molten glass is continually presented to the 
machine. These working pots are really a part of 
the bottle-making machine. They are kept operating 
continuously as long as the furnace is in service. 

The bottle machines are of the Kent-Owen six- 
arm type. At the time this article was written there 
were four installed, while two further machines, 
each with ten arms, were in process of erection, and 
will, by now, possibly be in operation. All these 
machines represent the latest development in bottle- 
making machinery. They are entirely automatic 
in operation, and require the services of but one 
attendant for regulating the speed, inspecting the 
bottles, and oiling the machine. The lower engraving 
on page 588 shows one of the bottle machines in 
operation, while the upper engraving on that page 
gives a general view of the operating floor, showing 
three bottle machines, the first being run back on 
its track to give a good view of the working pot. 

The entire machine, together with its electrical 
driving motor, is mounted on a four-wheeled truck, 
running on rails, so that it can be backed away from 
the furnace. There are three systems of piping 
connected to the machine, one carrying a vacuum of 
27in., to draw the glass into a measuring or gathering 
mould ; one carrying air at 25 lb. per square inch 
pressure to blow the glass into the forming mould, and 
one for low-pressure air to cool the machine. These 
pipes can be seen in the upper engraving on page 588, 
the high-pressure and vacuum lines on the right, con- 
nected to the bottle machines through flexible 
couplings, and the large low-pressure pipe on the 
left. The machine as a whole revolves on a central 
trunnion. That illustrated is known as a six-arm 
machine—that is, it has six arms, each arm carrying 
two sets of moulds, a gathering and a forming mould, 
and it is consequently capable of turning out six 
bottles for every revolution. The operations are 
controlled entirely by a set of stationary cams. The 
main cam raises and lowers the entire machine six 
times in every revolution. The operation is so 
timed that each arm, with its gathering mould, dips 
into the working pot, and, at the same time, is con- 
nected to the vacuum line, and a supply of molten 
glass drawn in. As the machine rises a knife passes 
under the mould and cuts off the glass. A quarter 
of a revolution further on the measuring mould folds 
back, leaving an accurately measured pencil of 
glass hanging from the end of the arm, as is plainly 
shown in the lower engraving on page 588. Mean- 
while, the forming or finishing mould has deposited 
a finished bottle in the runway, which is also shown 
in that engraving, and is raised up to the level of 
the arm, so that it may close around the glass. The 
air valve then automatically opens, and the glass is 
blown to the exact shape of the mould. The arm 
carrying the completed bottles is swung down out of 
the way, the measuring mould again closes ready 
to receive a fresh supply of glass, and the operation 
is repeated. With a six-arm machine the above 
operations are performed six times in every revolu- 
tion—once for each arm—anu when making one- 
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quart bottles the machine turns out from 12 to 14 
per minute. 

The bottles are made so rapidly that it is necessary 
to cool the moulds by blower air to prevent over- 
heating. As the speed of the machine and the heat 
of the moulds can be regulated to a nicety, a more 
perfect bottle can be made than would otherwise be 
possible. = 

The bottles, on arriving at the end of the runway, 
while still red hot, are placed in a lehr or annealing 
furnace, one of which is seen in the engraving on this 
page. These lehrs are 80ft. long, and are equipped 
every 8ft. with pyrometers and dampers for regulating 
the heat. The temperature at the entrance to the 


lehr is 1100 deg. Fah. This is gradually reduced to | 


90 deg. at the other end. The bottles are placed on 





an endless travelling grate, which extends across the | 


full width of the lehr. It takes eight hours to reach 
the end of the lehr, and the bottles are then removed 
and packed ready for shipment. 

The plant is operated by electricity derived from 
the city mains. An electrically-driven air compressor 
and vacuum: pump of the Ingersoll-Rand Company’s 
‘** Imperial” type supplies the bottle machine. This 
compressor is of the duplex “ 
cylinders 18in. in diameter by l4in. stroke, and is 
driven by a 75 horse-power General Electric 60-cycle 
induction motor, throuch a short belt drive and 


single-unit ’’ type, with | 


| 
the bottle machine, which has to be lubricated very 


copiously with a heavy, low-grade oil on those moving 
parts which are subject to intense heat. 
a@ proportion as possible of this oil is removed in 


a”Cochrane oil separator, but it is found impossible | 
| to a large extent, view the latter as improbable. 


to remove it all, and a’small amount is drawn into 
the vacuum pump and finds its way on to the discharge 
valves. 

We are indebted to Mr. R. W. Niven, of the 
Thatcher Manufacturing Company, for assistance in 
gathering the data contained in this article. 








THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 

THE annual general meeting of the Incorporated 

Municipal Electrical Association was held in London 


on Thursday and Friday, June 21st and 22nd, under | 


the presidency of Mr. F. M. Long, borough electrical 
engineer of Norwich. The main features of the 
meeting were a discussion on fuel economy—in which, 
for the first time, electricity supply station engineers 
gave a very definite pronouncement on the question 
of carbonisatior of coal and the use of the resultant 
gas for the generation of clectricity—and @ visit by 
the Coal Controller. es 


As large | 
| generation of electricity. Summarising the position 


is burned direct, and evolving more efficient methods 
of so doing than exist to-day, or combining the 
carbonisation of coal by-product recovery with the 


at once, it can be said that central station engineers, 


Mr. Robertson’s conclusion is “that the erection of 
large power stations on sites selected for economical 
working and equipped with turbo-generators and 
direct-fired. boilers is at present the only proved 
method of economical power production on a large 
seale.” In this he has considerable support. At the 


| Same time, a dogmatic attitude is not adopted, it 


being realised that when the position as to the 


| potential demand for sulphate of ammonia and other 


by-products has been carefully investigated and 
rendered more stable, the generation of electricity will 
be possible, in some cases, in combination with the 
production and manufacture of by-products. In that 
view Mr. Robertson is supported by Dr. 8. Z. de 
Ferranti. 

Meanwhile, Mr. Robertson demonstrates what a 
large margin there is for improvement in power house 
efficiency following out the present practice. In 
Lancashire, for instance, the average thermal efficiency 
of the electric power stations is only 8} per cent., but 
a much higher figure is possible. There are several 
power stations in the United States claiming an 





adjustable jockey pulley. The normal speed of the 
motor is 900 revolutions per minute, and that of the 
compressor 150 revolutions per minute, which gives 
a piston displacement for each cylinder of 656 cubic 
feet per minute. This is sufficient to operate the 
four six-arm machines now in use, while two new 
combination vacuum and pressure machines are 
being installed to work the two new ten-arm 
bottle machines. The vacuum pump requires no 
regulation, but the air compressor, being run at 
constant speed, is provided with an unloader on 
the intake pipe, which serves to cut off all air from 
the compressor during unloaded periods. When 
only two of the three six-arm bottle machines were in 
actual operation, the compressor was observed to be 
unloading for a period of about 5 seconds, every 
15 seconds, as indicated on the chart of a Bristol 
recording instrument. 

The compressor has been operating constantly 
for a period of three’ years, carrying the full load of 
the plant, and is only shut down once a week long 
enough to remove the outlet valves for cleaning off 
carbon deposit. This has been the only source of 
trouble in the machine during that period, and it is 
due to the great heat of compression. The oil used 
for the lubrication of both the compressor and vacuum 
pump is of very high grade, so as to reduce this 
trouble to a minimum, but a not inconsiderable 


amount of oil is drawn into the vacuum pump from | 


ANNEALING FURNACE OR LEHR FOR BOTTLES 


The fuel economy discussion was initiated by 
Mr. J. A. Robertson, borough electrical engineer of 
Salford, who has been closely identified with the 
Lancashire linking-up scheme from the commence- 
ment, a scheme which was set in motion even before 
the famous Board of Trade letters of May last year, 
in which electricity supply authorities were urged to 
link up with the primary object of conserving coal 
supplies. The matter, however, has now assumed a 
far different aspect, involving the whole future 
position of the electricity supply industry—upon 
which the recently formed Board of Trade Committee 
is now hard at work. Incidentally, there is the 
prospect of a rather serious position arising between 
the Association and the Committee unless matters are 
straightened out. 

The central facts in the fuel economy problem are, 
that not only is there a falling off in output of coal 
per person employed in the industry, but much of the 
best quality coal has almost reached its limit, and 
cheaper qualities will have to be utilised for steam- 
raising purposes than have hitherto been used. 
Coupled with this is the demand for recovering the 
by-products. Thus, the problem of cheap electric 
power supply will resolve itself into a choice, when, 
as is anticipated, some co-ordinated scheme is put 
forward by the Board of Trade Committee, between 
centralising the production of power in what has 
come to be known as super-stations in which raw coal 





overall efficiency of 17. to 18 per cent. Under a 
centralised system of production operating with power 
stations equipped with generators of 15,000 or 
20,000 kilowatts capacity, combined with water-tube 
boilers of 10,000 kilowatts each, and auxiliary plant 
designed and arranged so as to reduce’the heat losses 
to the absolute minimum, a continuous thermal 
efficiency of 18 per cent. is regarded as well within 
the range of possibility. In support of this claim, 
the following estimate, prepared by a well-known 
firm of manufacturers for a combined generator and 
water-tube boiler unit of 15,000 kilowatts capacity, 
is submitted :— 


Estimate of Efficiency for a 15,000-kilowatt Generator with Water- 
tube Boilers and Auziliaries. 


200 Ib. 


Steam pressure at stop valve 
650 deg. Fah. 


Initial steam temperature 

Vacuum at turbine exhaust (3oin. baro- 
meter) ‘ 

Feed-water temperature to economiser 

Steam consumption at full load per 
kilowatt-hour 

Power required for condenser auxiliaries 

Thermal efficiency of turbine, — 
tor, and auxiliaries . . 

Boiler efficiency .. 

British Thermal Units per kilowatt-hour 

Thermal efficiency, boilers, economisers, 
turbine, generator, and condenser 
plant er eee eet a 


Adding the power to operate artificial draught plant, 


29in. 


160 deg. Fah. 


10.4 Ib. 
2 per cent. 


25.19 per cent. 


84 per cent. 
16,120 


21.15 per cent. 
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coal and ash conveyors, and circulating water pumps— 
this should not under normal circumstances exceed 
3 per cent.—the efficiency of the plant, ¢.e., the ratio 
between the heat units contained in the coal consumed 
and their equivalent delivered at the switchboard is 
20.5 per cent. Further economies in fuel consump- 
tion are put forward as possible by increasing the 
pressure and temperature of the steam. The boiler- 
makers are satisfied that there will be no trouble in 
constructing boilers for pressures as high as 500 Ib. or 
600 Ib., and the turbine makers are prepared to 
guarantee turbines to operate at this pressure with 
steam superheated up to 750 deg. Fah. Boilers have 
already been constructed for 350 lb. pressure, and the 
following estimates, which the British manufacturers 
guarantee, may be compared with the figures given 
above :— 


Steam pressure at stop valve 350 Ib. 
Initial steam temperature .. .. .. 700 deg. Fah. 
Vacuum at turbine exhaust (30in. baro- 

See eee ee areas 
Feed-water temperature to economiser 160 deg. Fah. 
Steam consumption at full load per kilo- 

OREO. 5c 6. ae ce oe ROM 
Power required for condenser auxili- 

_, ee ae | 
Thermal efficiency of turbine, genera- 

tor, and auxiliaries .. .. .. .. 26.39 per cent. 
Boiler efficiency 84 per cent. 


British Thermal Units per kilowatt-hour 

Thermal efficiency boilers, economisers, 
turbine, generator, and condenser 
plant .. .. «2 oc cc oc cc 22.17 per cent. 

The increased efficiency due to increased pressure 
and superheat is approximately 5 per cent.; allowing 
3 per cent. for operation of auxiliaries and 12 per cent. 
for transmission and transformer loss, it is possible 
to obtain an overall efficiency of 18.8 per cent. for 
energy delivered to the consumer. The coal con- 
sumption on this basis would amount to 1.45 lb. per 
kilowatt-hour sold or 1.09 Ib. per electrical horse- 
power. 

That is the immediate prospect held out by 
developing on present lines. When we come to a 
consideration of the possibilities of combining car- 
bonisation of coal and the use of the gas in gas-fired 
furnaces for the generation of electricity, the position 
is put thus. It is admitted that the thermal efficiency 
of a gasworks is very much higher than that of an 
electricity works burning raw coal. On the other 
hand, it is claimed that the advantages of electricity 
which had led to its adoption in preference to gas, are 
due to the higher efficiency obtained in its application 
for industrial and domestic purpose. Primé facie, 
therefore, if the high thermal efficiency of coal 
carbonisation could be combined with the efficient 
application of electricity, we should have an ideal 
method for the economical utilisation of fuel. There 
are, however, Mr. Robertson thinks, one or two 
questions that require to be carefully considered 
before accepting such claims. The most important 
is the question of by-products. There is no direct 
economy in carbonising coal for the purpose of 
producing gas to be utilised for firing steam boilers. 
The amount of coal consumed by such a process must 
always be greater than the amount of coal required to 
produce an equivalent amount of heat by direct 
firing. The whole question turns on the value of the 
by-products produced, and before any general scheme 
of coal carbonisation is adopted it will be necessary 
to ascertain if there is a permanent and remunerative 
market for them. Mr. Ferranti holds the opinion 
that the urgency of a supply of cheap electric power 
for all purposes is so great as to outweigh any con- 
siderations of the possible advantage of recovering 
the by-products, and for that reason he would go 
ahead with direct firing, leaving the carbonisation 
question to evolve itself in the course of natural 
development. Another drawback is the poor 
efficiency of gas plants, which are regarded as 
indispensable to obtain the highest possible efficiency 
in power production from the carbonisation of coal. 
The following estimate of what might be expected 
from a producer gas-fired boiler installation of 
20,000 kilowatts capacity dealing with a maximum 
demand of 15,000 kilowatts and operating with a 
40 per cent. station load factor, has been supplied by 
an engineer who has been engaged in the power plant 
business for twenty years. It is based on results 
obtained with smaller plant. 


Gas Producer and Gas-fired Boilers with By-product Recovery. 


15,370 


Boiler efficiency oo 90 per cent. 
Combined efficiency 52 per cent. 
£ 
74,000 tons of coal at 15s. 55,500 
2960 tons of acid at £2 - = 5,920 


Extra labour on gas plant at ‘Is. 3d. per ton 














carbon 4,625 
Extra stores ee a eee ee ee 1,500 
Extra labour on by-product recovery, includ- 

ing bagging sulphate of ammonia or 2,850 
Interest, depreciation, and maintenance on 

cost of producer and recovery plant, 15 per 

oomt. om SUR AGO 2. 20 ce oe te ce me TO 

78,195 
Less 2960 tons ammonia sulphate at £ 
Ci pettok.... ss ae =s + Be 
Less 2960 tons tar at £1 per ton 2,960 
44,400 
33,795 
A saving per annum over direct firing of 2,205 


_. The figure of £14 for sulphate of ammonia is above 
the average price received during the last ten years, 
but about £2 less than the present war price of £16 





per ton. If the present price is taken, the saving 
would be increased from £2205 to £8125. On the 
other hand, on the basis of £12 per ton, which 
approximates to the average pre-war price, the saving 
of £2205 would be converted into a loss of £3715. 

This is the position as it appeals, at any rate, to 
many central station engineers, and the only criticism 
of the position taken up by Mr. Robertson and those 
who agreed with him came from Glasgow, where 
experiments with gas firing of boilers for steam raising 
have been going on for two years, and appear to have 
reached a fairly advanced stage. The process is a 
low temperature carbonisation one, known as the 
MacLaurin, and the inventor is in charge of the 
experiments, which are being carried on under the 
auspices of a Joint Committee of the Electricity and 
Gas Committees. The process is one which gives no 
tar, but a liquid which gives direct a series of dyes, 
from which it is expected a substantial return will be 
obtained. Even as ammonia liquor it fetches 3d. per 
gallon. There is also recovered sulphate of ammonia 
and a form of smokeless fuel, of which much is expected. 
Baillie Smith believes it will be a long time before it 
will be possible to heat houses or deal with hot water 
supply electrically ; meantime, this smokeless fuel 
will be useful. The experimental plant is said to be 
running on practically no working expenses. There 
were a few speakers who expressed the view that the 
only rational and sane manner to deal with the fuel 
problem is to carbonise the coal and recover the 
by-products, but we have indicated the difference of 
opinion that exists, and that is as far as the matter 
got. 

Meanwhile, the Association, as representative of the 
engineering side of the municipal electric supply 
industry, is considerably exercised at the position 
taken up towards it by the Board of Trade Committee 
on Power Supply. Exception has been taken to the 
composition of the Committee as not being sufficiently 
representative of the municipal side, and the Board 
of Trade, after considerable pressure, has agreed to 
add three members, presumably from the municipal 
side. Now the Association wishes to have a hand in 
the appointment of those three members, and a 
resolution directed to the President of the Board of 
Trade to that effect was passed. Allied with this is 
the question of giving evidence. We have it from the 
hon. secretary that the Association was originally 
asked to appoint three delegates to give evidence 
before the Committee, but the number has been 
reduced to one by the Committee, which—and this is 
the bone of contention—proposes to arrange direct 
with the witness the details of the evidence to be 
given by him. Words were not minced at the 
meeting that if this sort of thing were tolerated, the 
municipal electric supply side would have little or no 
voice in the re-organisation of the industry that is 
now in view. It was hinted that the power companies 
have prepared a scheme for the whole country, and 
unless the municipalities take strong action, they are 
likely to be pushed on one side. Upon the result of 
the resolution mentioned above depends the Associa- 
tion’s attitude towards the Board of Trade Committee. 


The remainder of the meeting does not call for 
much comment. The presidential address by Mr. 
Long indicated many new industries that are being 
set up in various parts of the country, involving the 
use of large quantities of electric power. For 
instance, a factory for the manufacture of nitric acid 
from the air, utilising the new Kilburn Scott three- 
phase furnaces,is being established at Manchester. 
The first portion of this plant will have a capacity of 
1000 kilowatts, but an ultimate capacity of 15,000 
kilowatts is looked to. A carbide factory with a 
demand of 10,000 kilowatts is also being erected 
alongside the Stuart-street station at Manchester ; 
phosphorus manufacture is being undertaken at 
Wolverhampton, as is that of arcorundum, an abrasive 
material similar to carborundum. It is made by 
fusing bauxite in electric furnaces. Many other 
instances of new industries springing up were men- 
tioned, and the following notes with regard to the use 
of electric furnaces at Sheffield, supplied by Mr. S. E. 
Fedden, the manager of the Corporation Electricity 
Works, are worthy of attention :— 


Since the end of 1914 I have connected twenty-seven steel 
furnaces, ranging in size from 260 kilowatts to 3000 kilowatts, 
making a total of 27,350 kilowatts. Fourteen others are awaiting 
completion and connection. Showing the progress that furnace 
loads have made since the war, I estimate that by the end of 
next month—April—there will be at the rate of 85,000 tons of 
electric steel made per annum from this department’s supply, 
making a total of approximately 100,000 tons per annum made 
in Sheffield. The chief factor in electric furnace development 
at the commencement of the war was due to the enormous 
quantity of steel turnings and the numerous other turnings 
in connection with war material. The majority of these turnings 
contain a good percentage of valuable alloys, and the greater 
portion of these would have been lost if the turnings had been 
melted in the ordinary steel furnaces. There is also a difficulty 
in dealing with these turni in the ordinary steel furnaces, 
owing to their lightness and difficulty in handling, which is 
easily overcome in the electric furnace. The steel manufac- 
turers are very prejudiced against trying any new develop- 
ments, but after their experience in electric furnaces they realise 
that they can make high-grade steel equal to crucible steel in 
ingots of almost any size. Further, they can carry out refining 
to any desired extent, and it is possible to make electric steel 
of a high-grade qualit y from raw material containing impurities, 
which would be impossible in either the Siemens or the crucible 
furnaces. I have no doubt that after the war considerable 
developments will take place in the manufacture of electric 
steel, as it is possible to make mild steel of a guaranteed less 
carbon than by other processes. This will enable motor car cast- 
, together with all these kindred requirements, to be much 


i 
lighter. 





The only other paper read at the meeting dealt 
with profit sharing schemes for municipal electricity 
undertakings, and was presented by Mr. J. H. 
Bowden, of Poplar. There is such a scheme at 
Poplar, and there is another at Burton-on-Trent, 
both of which are apparently working well. Co- 
partnership, however—for that is what it really 
is—applied to municipal trading is something of a 
novelty and presents certain peculiar features, as 
compared with private enterprise. Many engineers 
regard something of the kind as inevitable, as one of 
the factors tending towards a smoother working 
between capital and labour in the future. It is certain 
that a considerable amount of interest has been 
aroused, and it is highly probable that a good deal 
more will be heard of it ere long. The Hackney 
Electricity Department has a scheme worked out 
which will be put into operation shortly. Incidentally, 
it may be mentioned that co-partnership in the gas 
industry has, owing to the increased prices that have 
to be charged for gas, and the consequent effect upon 
dividends under the sliding scale, received a rather 
bad blow. The position is regarded as extremely 
serious by some, although others are not quite so 
pessimistic. 

An important step has been taken by the Council 
in the appointment of a special committee to take in 
hand the whole question of the supply of electricity 
for agricultural purposes. 

Since 1913, the Association has refused to agree to 
the model general conditions of contract as issued by 
the Institution of Electrical Engineers, owing to 
opposition by a strong section to what are known as 
the B.E.A.M.A. clauses. Last year it was proposed 
that the resolution which was passed on the subject 
should be rescinded, but on a representation that the 
Association of Municipal Corporations had the matter 
in hand, the proposition was withdrawn. As the 
Association of Municipal Corporations, however, has 
done nothing during the year, the resolution in 
question was rescinded on Friday and the matter left 
in the hands of the Council, on the understanding that 
no definite action is to be taken without a meeting of 
the Association being called. 

The President for the ensuing year is Mr. 8S. J. 
Watson, chief electrical engineer to the Bury 
Corporation. 








INSPECTORS OF EXPLOSIVES REPORT FOR 1916. 


THE annual report for the year 1916 of his Majesty’s 
Inspectors of Explosives is, all things considered, as 
satisfactory as could be expected under present conditions. 
It is true that the number of casualties which occurred 
during manufacture is very much higher than in any 
previous year since the Explosives Act came into force, 
and that there were 195 deaths as compared with 21 in the 
previous year. But attention must be paid first to the 
vast increase in the number of ms employed inthe 
manufacture of explosives and in the quantity of explosives 
produced, and, secondly, to the relative inexperience of 
many of those handling the explosives during their 
manufacture and the high pressure at which the work is 
necessarily carried on. Of the 195 fatalities, 158 were 
caused by four accidents, the remainder, 37, arising from 
359 accidents. If we look only at the four big accidents, 
then, we are encouraged in the popular belief as to the 
grave risks involved in working in an explosives factory. 
But if we study the others we see that in the vast majority 
of cases an accident in an explosives factory is, as regar 
its fatal consequences, hardly more serious as & general 
rule than a “ boiler ” explosion. 

While the manufacture of explosives has thus entailed 
&@ very greatly increased toll of life—the same story we 
fear will be repeated in the report for the current year— 
the number of accidents and the cases of death and injury 
caused thereby during the use of explosives are normal. 
Thus there were 274 such accidents in 1916 as compared 
with 276 in 1915. The deaths numbered 45 and the 
cases of injury 274, as compared with 48 and 298 
respectively in 1915. Having regard to the amount of 
unskilled labour now employed at mines and quarries it 
is somewhat surprising, the report remarks, that accidents 
are not more numerous. 

The report contains reference to certain experiments 
which have been carried out during the year under the 
auspices of the Explosives Inspectors. By one of these 
investigations, it was established that water is by far the 
best extinguishing agent for dealing with fires such as are 
likely to be caused by bombs, and that dry powder 
extinguishers are “‘ practically useless’ for this purpose. 
In another investigation the qualities of a well-known 
brand of safety glass were established as affording great 
protection to operators .when filling detonators. An 
experiment was also made to ascertain whether the 
explosion of a hand grenade when packed for transport 
would communicate explosion to the other grenades in 
the box. It was found that even when the twelve igniters 
were in the box with twelve grenades, the detonation of 
one grenade, although causing the detonation of all the 
igniters, did not communicate to the other grenades. 
Finally, some tests were made to determine whether the 
addition of 2 or 3-per cent. of moisture to a fulminate 
composition would appreciably diminish its sensitiveness 
and render it safer for filling detonators than the dry 
composition. It was found that the addition of as much 
as 5 per cent. of moisture to a mixture of fulminate of 
mercury and potassium chlorate gave no practical increase 
of safety. Such mixtures should, therefore, be treated 
with the same precautions as are usual when dealing with 
dry fulminate composition. 








Instructions have been issued that the American 
flag is to be flown from every engine on the St. Louis-San 
Francisco system, and on every station on the line. 
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THE PRODUCTION AND INDUSTRIAL EMPLOY- 
MENT OF VEGETABLE OILS. 


No. XVIII. 
GLYCERINE RECOVERY AND REFINING. 


(Conclusion).* 


GLYCERINE and a fatty acid are, as we have 
remarked, the two essential parts of every animal 
or vegetable oil or fat. It must not, however, 
be thought that such an oil or fat consists simply 
of a mixture of these two substances. In reality 
neither glycerine nor fatty acid should exist separ- 
ately as such in a neutral oil or fat. If they do, 
particularly if free fatty acid is present, we have a 
sign that the oil or fat has suffered some decom- 
position. 

The matter may be put with advantage in a popular 
way without introducing cumbersome chemical 
formule. A molecule of oil consists of a molecule 
of glycerine—less an atom of hydrogen and an 
atom of oxygen—and a molecule of fatty acid— 
less an atom of hydrogen. It will be noticed that 
the missing atoms together constitute a molecule 
of water. If this molecule of water can be added 
to the oil under suitable conditions then the molecules 
of glycerine and fatty acid will be made complete 
and will separate from one another. If instead of 
water, HOH, we add a molecule of caustic soda, 
Na O H, the glycerine is again made complete, but the 
fatty acid molecule receives a sodium instead of 
a hydrogen atom, and separates not as a fatty acid 
but as a soap. Lime, Ca(OH),, acts similarly and 
yields glycerine on the one hand, and a lime soap, 
insoluble in water, on the other. Caustic potash, 
KOH, also acts in the same manner, giving glycerine 
and soft soap ; and so on for other hydroxides. 

The splitting up of vegetable and animal oils 
into glycerine and fatty acid forms an important 
branch of industry, and is carried out in a variety 
of ways. Thus it can be directly effected by sub- 
jecting the oil to the prolonged action of superheated 
steam—a fact which explains why animal and 
vegetable oils are not so popular as mineral oils for 
lubricating parts of machinery and engines subjected 
to high temperatures. The splitting up can also be 
achieved by treating the oil with lime, drawing off 
the glycerine thus set free, and treating the lime 
soap further with sulphuric acid to convert the soap 
into fatty acid with the liberation of calcium sulphate. 
There are several other important processes of carry- 
ing out the work. Their object is, of course, to 
obtain the valuable glycerine by a direct method, 
and to recover the fatty acid as a by-product, which 
may be sold to the soap maker or candle maker. 

The soap maker, as we have stated, very frequently 
prefers to work with the whole oil or fat and not with 
the fatty acid by-product of the de-glycerinising 
works. He prefers to do so because the glycerine 
thus comes under his own control, and forms a 
valuable adjunct to his business. Apart from this 
it is believed that the recovery of the glycerine is 
more complete if performed after the soap has been 
made than it is if the oil or fat is split beforehand. 
Again, the recovery of the glycerine if performed 
at the soap works enables the soap maker also readily 
to recover the salt which he uses to separate the soap 
in the kettle. Finally, it is stated that the production 
of soap from fatty acid stock requires much more 
skill than is necessary if an unsplit oil or fat is used. 
In this article we propose to deal, first, with the 
recovery of the glycerine set free as a result of the 
soap making process; secondly, with the splitting 
of oils and fats as carried out in de-glycerinising 
works and elsewhere, and finally with the refining 
of crude glycerine. 

Glycerine—or glycerol, to give the perfectly pure 
body its proper scientific name—is present in all 
vegetable and animal oils and fats to the extent 
on the average of about 10 per cent. by weight. 
It is, of course, known to the public as a colourless, 
odourless, sweet-tasting, syrupy liquid, but its 
fluidity appears to be due to its impurity. Pure 
glycerine is a solid at all temperatures up to about 
17 deg. Cent., at which point it melts. In its common 
form it is a liquid weighing about 1} times the weight 
of an equal volume of water. It is combustible, 
and burns to water and carbon dioxide. Its boiling 
point, like that of water and other liquids, depends, 
of course, upon the pressure to which it is subjected. 
At normal atmospheric pressure it boils at 290 deg. 
Cent., and in so doing suffers some decomposition. 
Its distillation cannot therefore be satisfactorily 
performed except under a reduced pressure. At 
an absolute pressure of one pound per square inch 
it boils at 210 deg. Cent., and at one-tenth of a pound 
per square inch it boils at 163 deg. Cent. It can 
be mixed with water in any degree, but is insoluble 
in benzene, carbon disulphide, and oils. The two 
first-named substances, as we have seen, readily 
dissolve oil. They wilk<sxet; however, dissolve 
glycerine when separated from the fatty acid combined 
with which it forms an oil. On the other hand, 
glycerine itself is a very ready solvent for a large 
number of substances, rivalling, and at times sur- 
passing, water in this respect. Among such sub- 
stances are many metallic salts and halogen com- 
pounds, certain metallic oxides, caustic alkalies, 
and various metallic soaps, that is to say, soaps in 
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which the sodium or potassium is replaced by other | dynamite and nitro-glycerine, substances which 
metals such as iron magnesium and calcium. | to-day afford by far the greatest outlet for glycerine, 
eee: e : | the circumstances were altered and great attention 
RECOVERY OF CRUDE GLYCERINE FROM SOAP came to be paid to the recovery of glycerine by soap 
WORKS SPENT LYES. | makers. Its enhanced value then made it profitable 
All the facts we have just mentioned have an im- | to devote considerable pains to its recovery, and to 
portant bearing on the problem of recovering .he this was added as an incentive, the practicability of 
glycerine from the “spent lyes”’ of a soap works. | recovering the salt simultaneously from the lyes. 
The spent lyes run off from a kettle in which hard, | To-day, soap makers, as a rule, have modified their 
i.e., soda soap, has been made, consist of water in | soap-making practice to the end that the glycerine 
which various bodies are dissolved, and with which may be recovered more readily and in @ purer form 
small proportions of various insoluble substances | than used to be the case. In particular they have 
are mixed. They contain first of all nearly the whole | largely abandoned the use of certain crude saponifying 
of the glycerine combined in the original oil or| chemicals in favour of others which are less likely 
fat from which the soap has been made. This | to contribute undesirable impurities to the lye. 
constituent may amount to, say, about 6 or 7 per | ; 
cent. of the whole, and is, of course, dissolved in the | PURIFYING THE LYE. 
water. Next in importance comes the salt—sodium| ‘The first step in the treatment of the lye is to 
chloride—which in the soap-making process is thrown | acidify it. This is commonly done by running it into 
into the kettle to cause the soap to rise and separate a tank and adding hydrochloric acid to it. The 
itself from the rest of the contents. This salt is | result of this is that the.free caustic soda is converted 
dissolved in the solution of glycerine and water, | into common salt and water, while any soap dissolved 
and is present in sufficiently large quantity to make | in the lye is decomposed into free fatty acid and 
its recovery from the lye an important element in| common  selt. Simultaneously, iron sulphate, 
the economy of the soap works. The lye also contains | aluminium sulphate or common alum is added to 
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Fig. 88—SINGLE EFFECT VACUUM EVAPORATOR FOR CONCENTRATING CRUDE GLYCERINE—SCOTT 


in solution a small amount of the caustic soda used | the lye. This combines with the free fatty acid to 
to saponify the oil or fat, for it is impossible to work form a metallic soap, which, being: insoluble, is 
with just that amount of soda which is necessary | precipitated. At the same time, these chemicals 
to effect the saponification of the given quantity | coagulate and precipitate the albuminous and other 
of oil or fat. The excess soda is dissolved in the | colloidal matter in the lye, just as they do in the case 
glycerine-salt solution. The glycerine, salt, and soda | of their application to sewage purification. 
are the three chief constituents of the aqueous lye, The treated lye is then passed through a filter press 
and would be the only constituentsgif everything and sentginto a second tank. It consists now, 
were theoretically perfect. In practice, however, primarily, of water, glycerine and common salt, with 
the oil or fat, the salt and the soda, are never pure the excess of hydrochloric acid and ferric or other 
or anything like it. The oil or fat is sure to contain sulphate added during the preceding treatment as 
mucilage and albuminous matter, while the soda impurities. Caustic soda is, therefore, carefully added 
and salt between them contribute various chemical to it until it becomes neutral by the conversion of the 
impurities, such as metallic salts and sulphates, | hydrochloric acid into salt. The soda also acts on 
sulphides, and other bodies: These pass into the | the ferric or other sulphate, the result of the reaction 
lye unaltered, or in combination. In addition, | being the precipitation of insoluble iron hydroxide 
the lye nearly always contains a small amount of and the formation of sodium sulphate which passes 
soap, for sodium soap is not completely insoluble in | into solution in the glycerine, salt and water lye. 
salt water. | The liquid is now once again filtered and is passed 
The spent lye is thus a very complex substance. | into a third tank, whence it is withdrawn as required 
For many years it was regarded as practically useless, | for further treatment. 
it being held that the cost and trouble of recovering | 
the glycerine from it were too great to make the | CONCENTRATION. , 
undertaking pay. Glycerine in those days was in| This further treatment consists of concentrating 
very limited demand. With the invention of! the liquid by the evaporation of its water portion, 
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As the concentration proceeds the salt, or the bulk of 
it, is thrown out of solution and can ultimately be 
collected and used again in the soap kettle. It is 
clear that all the salt cannot be removed from the lye 
simply by evaporation of the water. Even if the 
evaporation were carried to completion there would 
still remain a fair amount of salt dissolved in the 
glycerine left behind. As a fact, the liquid resulting 
from the evaporation is what is known as crude 
glycerine, and at the best consists of say, 80 per cent. 
of pure glycerine and about 10 per cent. of salt, the 
remainder being water and certain chemical] impurities. 

The plant employed for evaporating the treated 
lye at one time consisted of fire-heated pans. These 
were succeeded by open air steam-heated vessels. 
The fact, however, that high temperatures or pro- 
longed heating reacted unfavourably on the glycerine, 
was soon recognised, and as a result, vacuum 
evaporators were introduced. These not only effect 
the evaporation quickly and at a reduced temperature, 
but economise fuel by permitting exhaust steam to 
be used for their heating. 

A typical example of a modern single effect vacuum 
evaporator for the recovery of crude glycerine, as 
made by George Scott and Son (London), Limited, 
Kingsway House, Kingsway, W.C. 2, is illustrated in 
Fig. 88 and Fig. 95, on page 585. The Jiquid having 
been filtered from the second treatment tank A into 
the third tank B is drawn up by the vacuum into 
the evaporator C—Fig. 88. This vessel is provided 
with a tube plate near the top and near the bottom. 
Between these plates extend a number of vertical 
tubes up which the liquid is caused to rise. The 
space outside the tubes and between the tube plates 
is filled with heating steam. The tubes are of two 
diameters, and are so arranged as to promote a 
vigorous and uniform circulation without recourse to 
mechanical means. It is essential to have a good 
circulation in these evaporators, for otherwise the 
salt, as the evaporation proceeds, will deposit on the 
interior of the tubes and restrict or choke them, 











Fig. 89—-REMOVING SALT FROM A VACUUM EVAPORATOR 


instead of falling, as it is intended to do, into the 
conical end of the evaporator below the lower tube 


plate. A good circulation may further be relied upon 
materially to reduce the chance of the liquid 
“ frothing’ and boiling over. To eliminate all 


danger from this cause, however, Messrs. Scott fit 
a “catch-all” D or trap with internal baffles to 
intercept the overflow and return it to the evaporator. 

The vaporising space above the upper tube plate 
is connected by a pipe to a vacuum pump E of special 
design. The pump plunger works beneath a body 
of water in a tank; by the displacement of this 
water the steam is drawn over from the evaporator 
and delivered through a jet condenser. The lower 
conical end of the evaporator is in communication 
with a vessel F, into which the salt falls as the 
evaporation proceeds. When the salt vessel is full 
it is isolated from the evaporator by means of a 
sluice valve. The further precipitation of salt is 
allowed to accumulate in the conical end of the 
evaporator until the vessel F has been cleared. Before 
the door of the salt vessel is opened a valve on the 
pipe G is operated to place the vessel for a short 
time in communication with the vacuum inside the 
evaporator. The salt resting on a metallic filter 
inside the vessel is thus drained of most of the liquor 
adhering to it, which liquor is returned to the 
evaporator. Steam is now turned on into the salt 
vessel, so as to wash and dry the salt as far as possible. 
The washings are returned by the pipe G to the 
evaporator. The door of the vessel can then be 
opened—see Fig. 89—the salt removed, and the 
vessel once again put into communication with the 
evaporator. The salt thus removed is comparatively 
dry, and can be re-used immediately in the soap 
kettles. 





For large plants an automatic arrangement is 
irequently fitted by Messrs. Scott, in place of the 
vessel F, whereby the salt is discharged continuously. 
This device is illustrated in Fig. 90. Its construction 
is simple and obvious. In this case the salt is dis- 
charged moist and saturated with liquor, and is 
immediately dried and washed in a_ centrifugal 
machine. In Fig. 97, on page 585, we give a view of 
a large glycerine recovery plant capable of dealing 
with 500 tons of spent lye per day. This plant is 
fitted with the automatic salt-extracting arrangement 
referred to, and with mechanical means for conveying 
the salt to and from the centrifugals. 

The evaporation of the liquor and the extraction of 
the precipitated salt are proceeded with until, as we 
have said, the liquor shows a concentration repre- 
senting an 80 per cent. content of glycerine. This 
condition is judged by noting the temperature of the 
liquor in the evaporator, for as the water is elirainated 
the boiling point of the liquor left rises. At any given 
pressure above or below atmospheric, there is a 
definite boiling point for each and every strength of 
liquor. In the neighbourhood of 80 per cent. con- 
centration the boiling point rises by about 1 deg. Cent. 
for each 1 per cent. increase in the concentration. 
It may be remarked that even at atmospheric pressure 
the boiling point of an 80 per cent. solution of 
glycerine in water is no more than about 120 deg. Cent., 
and under a vacuum it is, of course, still less. Hence 
exhaust steam, if available, will in most cases be 
quite sufficient for heating the evaporators. 

When the concentration has reached the desired 
degree the vacuum pump and jet condenser are 
closed down, and the crude glycerine is run off into 
store tanks. A fresh charge of liquor, which in the 
meantime has been treated chemically in the manner 
described above, is immediately introduced into the 
evaporator. 

The apparatus described so far is of the “ single 
effect” type, and is suitable for use where the supply 
of exhaust steam is abundant. Where it is not, and 
where fuel is expensive, it is usual to employ a double 
effect evaporating plant of the type illustrated in 
Fig. 96, on page 585. In such a case live steam is 
supplied to the first evaporator only. This evaporator 
is worked at a pressure not much lessthan atmospheric, 
so that the vapour developed in it may be sufficiently 
hot to be utilised as the heating fluid for the second 
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Fig. 99—AUTOMATIC SALT DISCHARGING DEVICE 


evaporator. This second evaporator works at a high 
vacuum. The liquor receives a preliminary con- 
centration in the first evaporator, and is then passed 
on for final treatment in the second. Usually nearly 
all, if not the whole of the salt is deposited in the salt 
vessel of the second evaporator. The first, however, 
is also fitted with a salt vessel, so that either evaporator 
may be run on the single effect principle should 
repairs to one unit or any other cause render this 
desirable. The plant shown in Fig. 97—already 
referred to—consists of four double effect evaporators. 

The presence of the salt in soap makers’ waste lyes 
is undoubtedly a disadvantage when it comes to the 
problem of recovering the glycerine. The crude 
glycerine, as we have said, is bound to retain a 
considerable percentage of the salt. Even the 
subsequent refining of the glycerine by distillation 
may not entirely eliminate it. With the increased 
demand for pure glycerine which has arisen with the 
development. of high explosives, more and more 
attention has come to be paid to alternative methods 
of obtaining the crude product, methods which do not 
involve the glycerine being brought into contact with 
salt at any point or with more than a small amount 
of any other chemicals. 


THE SPLITTING OF OILS AND FATS. 


The “ splitting” of oils and fats can be performed 
in several ways. Roughly stated, the object aimed 
at is to make each molecule of oil take up a molecule 
of water, so as to form a molecule of glycerine and 
a molecule of free fatty acid, or, to speak scientifically, 
to “‘ hydrolise ’’ the oil. We have already mentioned 
in @ previous article that the hydrolysis of an oil once 
started is liable, if water be present, to continue 
automatically until a very considerable proportion of 
the oil is converted into a mixture of glycerine and 
free fatty acid. In the case of palm oil, for example, 
the prevention of hydrolysis is very difficult if not 
impossible. We are now dealing with an aspect of 
affairs in which the encouragement of hydrolysis may 
be said to be the direct object in view. 


AUTOCLAVE PROCESS. 
The two principal methods of splitting oils are the 





autoclave method and the Twitchell process. A pair 
of autoclaves for oil or fat splitting by Messrs. George 
Scott and Son is illustrated in Fig. 91. These are 
simply cylindrical heating vessels and, as shown, are 
usually not provided with agitating gear. The fat 
or oil is introduced into the autoclave together with 
1 or 2 per cent. of some base, such as lime, magnesia, 
barium oxide or—very commonly to-day—zine oxide. 
Steam at a pressure of, say, 150 lb. is then admitted to 
the autoclave, the pressure being maintained for from 
four to six hours. The small amount of chemical 
base used is sufficient to start the decomposition of 
the oil or fat into glycerine and a lime, magnesia, &c., 
soap. This, once started, induces hydrolysis, and the 
rest of the oil or fat taking up water from the steam 
becomes converted to glycerine and fatty acid. 
Thereafter the contents of the autoclave are treated 
with a small amount of acid to decompose the soap 
formed by the base into fatty acid and a lime, 
magnesium or other salt. The fatty acid and the 
glycerine are then separated by taking advantage of 
their differences of specific gravities. The glycerine 
contains much water—it is known at this stage as 
‘sweet waters ’’—and is filtered and concentrated. 
The concentration is effected in an evaporator similar 
to that described above in connection with the treat- 
ment of soap makers’ lyes. No salt extracting details 
are, however, provid ‘1, for no salt is present in the 
liquor. About 95 per cent. of the oil or fat originally 
introduced into the autoclave is on the average 
converted by this method, although at times as much 
as 98 per cent. can be completely split. The 
remainder passes away unchanged with the fatty acid. 


THE TWITCHELL PROCESS. 


An important alternative method to the above is 
Twitchell’s process. If oleic acid—a fatty acid 

















Fig. 91—OIL AND FAT SPLITTING AUTOCLAVES—SCOTT 


occurring in many oils and fats—and_ benzene, 
naphthalene, or certain other bodies are mixed and 
treated with sulphuric acid a certain compound 
results, known as Twitchell’s reagent. This compound 
may popularly be said to have the power of fermenting 
oils and fats when boiled with them at atmospheric 
pressure, for it readily hydrolises them into glycerine 
and fatty acid. The fact that the action is satis- 
factorily effected at atmospheric pressure gives the 
Twitchell process certain advantages over the auto- 
clave method. In particular, it permits the process 
to be conducted in wooden vessels. 

In Fig. 92 we give tlie general arrangement of a 
splitting plant on the Twitchell system, erected by 
Messrs. George Scott and Son. To secure succcess 
with this process the oil or fat must first be freed from 
iron, lime, and other impurities. Accordingly, it is 
initially boiled with sulphuric acid in the lead-lined 
wooden vat B. The coagulated impurities sink to 
the bottom, and the clean oil is drawn off from a point 
near its surface level and is passed into the “‘ saponi- 
fying vessel” C. Here it is mixed with from one-third 
to one-half of its weight of distilled water drawn from 
the tank A, and with from } to 2 per cent. of the 
Twitchell reagent. The charge is then agitated and 
boiled for a period extending up to twenty-four hours 
by means of steam delivered direct into it from a 
perforated coil within the vat. A close-fitting wooden 
cover is provided for the vat which, while allowing 
steam to escape, prevents the free access of air to the 
charge. This is desirable, because the hot fatty acid 
set free from the oil is liable to darken in colour in 
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the presence of air in excess. When the boiling is 
completed the charge is allowed to stand until the 
fatty acid portion rises to the top and the glycerine 
and water portion sinks to the bottom. The latter 
is drawn off into the tank D, where it is neutralised 
with lime water and allowed to settle. The fatty 
acid portion may be boiled up again with water to 
extract the last traces of free glycerine. Any 
sulphuric acid in it is neutralised with barium 
carbonate, the addition of which to the charge results 
in the precipitation of barium sulphate. The 
neutralised glycerine water is pumped through the 
filter press E into the tank F. The separated fatty 
acid is drawn off from the tank C by the pump G. 
From the tank F the glycerine water is passed into 
the evaporator H. This is of similar construction to 
the vacuum evaporators used for concentrating soap 
makers’ crude glycerine, except that no salt dis- 
charging details are fitted to it. The vapour drawn 


about 85 per cent. of glycerine. The remainder is 
largely water, but there is also present a considerable 
amount of organic and inorganic impurities. To a 
certain small extent the crude glycerine obtained 
by either of these methods is used directly ; but for 
the two chief outlets for the substance, namely, in 
the manufacture of high explosives and in pharmacy, 
it is essential that the impurities and the water should 
be practically eliminated. This elimination is effected 
by distilling the crude glycerine under vacuum 
followed by concentration. 

The refining or distillation of glycerine is practi- 
cally an industry by itself. Usually, for instance, | 
the soap maker does not carry his work beyond | 
the stage of recovering the crude glycerine. This | 
he disposes of to the glycerine refineries. Even | 
some of the largest producers of crude glycerine | 
regard it as their final market product, and do not 








attempt to refine it themselves. 


fractions. Those condensed at the highest tempera- 
tures will be purest and richest in glycerine. As the 
condensing temperature becomes less the percentage 
of glycerine in the condensate falls, until in the last 
condenser the condensate consists of little more 
than water contaminated with various chemical 
impurities. 

The diagrammatic arrangement of a glycerine 
refining plant by Messrs. George Scott and Son is 
given in Fig. 93, while in Fig. 94 we give a view 
taken in a glycerine refinery fitted up by the same 
firm. Referring to the diagram, A is a steel still. 
Into this the crude glycerine, previously heated for 
preference, is introduced until the still is about half 
full. The remainder of the charge is added as the 
distillation proceeds. The still is fixed close to a 
furnace B, the prime object of which is to fire the 
superheater C, which supplies the still with steam. 
Incidentally the waste gases from the furnace are 





‘ 
“THe Encineer” 


Elevation. 


Plan. 





Swain Se. 


Fig. 92—PLANT FOR SPLITTING OILS AND FATS BY THE TWITCHELL PROCESS—SCOTT 


off from the evaporator down the pipe J by the 
vacuum pump L is condensed by the water injector K 
and is sent as distilled water into the store tank A. 
Storage tanks for the partially concentrated glycerine 
drawn from the evaporator are indicated at M,M. In 
these the glycerine is allowed to settle and deposit 
any sediment it may hold. The partially concentrated 
glycerine may be returned for further concentration 
to the evaporator, and is then finally discharged at Q. 
P is a sampling cock. 


GLYCERINE REFINING. 


The crude glycerine recovered from soap makers’ 
lyes after concentration may contain up to ‘about 
80 per cent. of pure glycerine. The remainder 
consists of, say, 10 per cent. of water and 10 per cent. 
of salt and other impurities. The crude glycerine 
derived from the autoclave or Twitchell process 





of splitting oils or fats contains on the average 


As we have said above, glycerine distils under 
atmospheric pressure at 290 deg. Cent., and in so doing 
suffers some decomposition. It cannot therefore 
be satisfactorily distilled at ordinary pressure by 
means of dry, external heat. In practice the method | 
adopted is to heat it in a vacuum by, and in the 
presence of, superheated steam. The crude charge | 
thus distils without decomposition of the glycerine, | 
but the distillate, it must be noted, is not pure | 
glycerine. It consists of glycerine vapour accom- 
panied by water vapour, and the vapour of any 
of the impurities in the crude charge which are 
volatile. Among the latter we may include common 
salt, for if this body is not actually volatile at the 
pressure and temperatures employed it would appear 
that it is carried over in the distillate mechanically 
with the water vapour, and is found in the condensed | 
distillate. The procedure adopted for glycerine , 


abs <a . : | 
refining is to condense the distillate in several different | 





used to assist in maintaining the temperature of the 
still contents. The superheated steam is admitted 
both to closed and open coils inside the still. The 


bulk of the distillation, however, is effected by the 


steam issuing direct into the charge from the open 
coils. At D is indicated the inlet for the charge of 
crude glycerine, and at E is shown the discharge 
cock for the “ still bottoms,” that is, the residue left 
after the distillation is over. The glycerine and steam 
vapours leave the still by the pipe F, and pass into 
the cooling battery G. In the case of the plant 
represented *in the diagram ‘the distillate can be 
condensed in nine different fractions. From six 
to nine fractions are usual. The cooling battery 
G gives seven simultaneous fractiors. It consists 
of seven intermediate receivers H and seven final 
receivers J. The intermediate receivers are connected 
in pairs by means of six series of air-cooled bent pipes 
K. Radiation and atmospheric. convection result 
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in the establishment of a temperature gradient | The product leaving the filter press is of a straw 
from pipe to pipe of the cooling battery. The most | colour,and can be used without further treatment 
readily condensed portion of the distillate falls 'for the manufacture of explosives. The practice 
finally into the first of the receivers J, and is practice lly | of bleaching the glycerine before making use of it 


pure glycerine. In each succeeding receiver t 
condensate is increasingly rich in water and in volatily, 
impurities. 

The residue of the vaporous distillate leaving the 
last pipe of the cooling battery cortains a small | 
quantity of glycerine, and is passed into a water- | 
cooled condenser L. In this all the glycerine should 
be condensed along with, of course, a considerable 
amount of the water vapour. What escapes from 
the condenser L is passed into a second water-cooled 
condenser M. In the ideal plant worked under 


| oils by one distillation. 


|in this way is now mostly discarded, as it adds little 


or nothing to the chemical purity of the material. 


| For pharmaceutical purposes bleaching by means 


of high-grade animal charcoal is resorted to. It is 
usual to add the charcoal to the glycerine while in 
the concentrator, and to pass and repass the liquid 


| through the filter press until the desired brilliancy 
| is obtained. 


Glycerine of dynamite quality can usually be 
produced from crude glycerine obtained by splitting 
Frequently one distillation 


precision machinery must necessarily be massive. 
The usual box-girder type of lathe bed construction 
is a good example of a piece which should be stiff 
and rigid ; but if, in the general design, the sides of 
the box-girder be left too light, in order to save 
weight—and, indeed, a general tendency to look 
to scientific stiffness, rather than to solidity be 
permitted—the whole structure will tend to vibrate. 
It is essential in any design of high precision machine 
tool that the machine be capable, quickly, of absorbing 
the small vibrations set up by its own operation. 
Usually these vibrations are small in amplitude 
and of high periodicity, because in the very nature of 
things the finest work necessitates very light cuts. 





Success in design and operation lies in the elimination, 
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ideal conditions the condensate from M should be 
pure water. If this is attained then a guarantee 
exists that none of the glycerine is being lost, that 
all is being recovered. 

In practice three storage tanks are commonly | 
provided for the reception of the condensate. Into 
one of these are run those fractions from the cooling 
battery which are adjudged sufficiently free from 
chemical and other impurities to suit the purpose 
for which the glycerine is required. These mixed 
fractions contain a fair amount of condensed water 
vapour and have to be concentrated. Into the 
second storage tank are run those fractions of the 
distillate which are to be rejected because of their 
impurity. These are returned to the still for re- 
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93—GLYCERINE REFINING AND CONCENTRATING PLANT—SCOTT 


is also sufficient in the cause of crude glycerine from 
soap makers’ waste lyes if the fractions retained for 
concentration are carefully selected. For chemically 
pure glycerine double distillation is commonly 
regarded as necessary. 


Glycerine refiningAis a continuous process. A 


| stoppage in the middle of the distillation may result | 


in an increased amount of impure distillate, and may 
even reduce the total yield. In general, if soap 
lye glycerine is being treated the still should be 
cleared of its “ bottoms” at least once a week. 
These “‘ bottoms” consist of a black, tarry mass 
containing much common salt, and are practically 
valueless. In the treatment of crude “split” 
glycerine the still can be run for a fortnight without 
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Fig. 9—INTERIOR OF A GLYCERINES REFINERY 


distillation. Into the third tank is run the weak 
glycerine water derived from the condenser L. 
This fraction may be sufficiently free from impurities 
other than water to permit it to be added to the 
mixed fractions in the first tank so as to be con- 
centrated along with them. It may, however, be 
sufficiently impure to require redistillation. If its 
impurity is not excessive it may be concentrated 
separately and sold for certain commercial purposes. 


‘being cleared. The ‘ bottoms” in this~case are 


The still A, the cooling battery G, and the con- | 
densers L M, are maintained under the proper | 


degree of vacuum by means of the pump N. The 
exhaust steam from this pump is used to assist in 
concentrating the selected fractions. 

The concentrators PP are similar in principle 
to those already referred to in the earlier portion of 
this article. They are provided with a separate 
vacuum pump Q, and are fed with liquor through 
the inlets R. 
indicate sampling cocks. The finished glycerine 
is sent through a filter press U. 


also of a tarry nature. They are, however, free 
from salt, and are employed to some extent in the 
manufacture of such commodities as boot blacking. 








SOME POINTS IN HIGH PRECISION DESIGN. 
(By a Contributor.) 
THE whole trend of modern design in high precision 


machinery is to seek strength, stiffness, and rigidity, | 
combined with lightness, by the aid of pure scientific | 
The word “ Precision ’’ has unfortunately | 
been misused in the past to define almost any kind | 
It is here used in its proper | 


structure. 


of small machine tool. 


| sense, and is intended to apply to all machine tools, 


Steam is supplied to them at 8. TT) 


whether large or small, whose object is to attain the 
highest realisable degree of accuracy. 

Many designers forget that solidity~ plays an 
important réle in absorbing small vibrations. High 


one by one, of a series of small errors which are 
usually cumulative. Vibration is the most important. 
It is almost certain that some form of resonance 
effect is responsible for the indifferent running of 
certainj grinding machines which cannot be induced 
satisfactorily to operate in practice. It is equally 
clear that the problem calls for the attention of the 
metallurgist as well as of the designer. 

Let us look at the problem firstly from the point 
of view of the latter. It is apparent that symmetry 
of design is in general an important factor. Each 
element, particularly the more massive parts of the 
machine under construction, should be designed as 
symmetrically as possible around its three funda- 
mental axes. Otherwise small disturbing forces 
will tend to upset the smooth running, and will 
affect one part of the structure more than another, 
so tending to cause periodic vibration. Thus 
all strengthening ribs should be evenly spaced 
and carefully balanced off against each other. At 
some points excrescences on a casting are necessary— 
sometimes large and sometimes small—in order to 
carry the different working elements of the machine. 
But unless the excrescences can be more or less 
balanced up in the general design, it is better to cast 
on apparently useless projections to obtain a sym- 
metrical form. The small extra cost of the metal is 
more than paid for by the smoother running of the 
complete machine. Every machine must vibrate 
when in motion to a greater or less extent; and, 
from the point of view of the finished product, it 
is far better that the whole machine should vibrate 
with the same natural period. There is little doubt 
that another of the troubles of grinding machine 
manufacturers is caused by the vibration of the 
grinding wheels when in operation, setting up minute 
roaolecular disturbances in the structure of the cast 
iron which forms the base of the machine. The 
question of an artificial ageing or pickling to which 
the casting may have been subjected does not seem 
to affect this particular point. But sufficient is 
not yet known of the effect of very small vibra- 
tions on molecular structure. This is, however, 
the problem of the metallurgist. Additionally, 
steels have received more than their fair share of 
attention at the hands of laboratory experts, as 
| opposed to cast irons, considering the great importance 
| of the latter in general engineering. 
| When the design of large objects, such as comparator 
| beams, is in question symmetry of design assumes an 
importance from the point of view of thermal expan- 
sion, apart from secular change. By proper design, 

linear dilitation along any given axis can be con- 
strained to take place in a straight line. But an 
asymmetrical body under small temperature variation 
causes small local stresses to arise at the asymmetrical 
points. Local bending effects are produced tending 
| to tilt one particular microscope attached to the 
beam—in the case under examination, a comparator 
beam—though not necessarily affecting the true 
reading of the other microscopes. These small 
repeated local stresses—particularly at some point 
where a change of shape takes place—cause a gradual 
weakening of molecular structure at that point, 
particularly in cast iron. The importance of general 
symmetry is very often overlooked in the desire 
of the draughtsman to economise on weight of material 
and on space. It is his natural inclination to allow 
workshop experience to outweigh artistic sense. 
But balance of general effect, combined with easy 
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Figs. 9 and 9¢—SINGLE AND DOUBLE EFFECT VACUUM EVAPORATORS FOR CONCENTRATING CRUDE GLYCERINE 








5 


ae mn a ae 
a | 














~ 


Fig. 97—FOUR DOUBLE EFFECT VACUUM EVAPORATORS FOR TREATING 500 TONS OF SOAP LYES PER DAY 
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curves, assume an importance all their own in this 
class of apparatus. A comparator beam can be 
taken to be as an extreme case of. high precision 
design of large objects. Here the thermic mass is 
increased by filling the hollow beam with water, 
so as to obtain temperature constancy over a long 
period of time. The writer has sometimes wondered 
whether the accurate operation of large grinding 
machines could be improved by this method. 
Additional solidity would be obtained at practically 
no extra cost. The thermic mass would be increased, 
but the water would have to be placed under slight 
compression, so ‘as to avoid wave making on an 
exposed surface. Some sort of dashpot effect for 
vibration absorption is wanted. But there are 
certain practical inconveniences in attempting to 
utilise this particular method. He also thinks that 
the possibility of the use of inflated columns, under 
fluid pressure, is deserving of closer study by high 
precision designers. The pressure would tend to 
prevent what the medical profession would term 
“* morbid ”’ change of molecular structure ; remember- 
ing always that nothing in nature ever can, or will, 
remain quite the same over an indefinite period of 
time, and that cast iron certainly appears to be 
singularly subject to small molecular changes of many 
kinds. The thermic mass would be increased. But 
the exact effect of such a compound structure in the 
avoidance and absorption of small vibration would 
have to be the subject of experiment. It is not 
suggested that fluid pressure should in any way be 
utilised to lessen the weight of metal used, since such 
@ course would effect the general solidity of the design ; 
but rather that the additional use of fluid pressure 
might, with advantage, be sought, since the cost 
would be small; and should the pressure fail from 
accidental causes, no great harm would accrue. 
Unfortunately, such a method of increasing the mass 
would also increase the inertia of the system. The 
result would be to decrease the periodicity, but to 
increase the amplitude, of such oscillations as did 
oceur. The thermic mass is important in certain 
classes of apparatus where even linear dilatation 
is @ primary consideration. Unfortunately, cast 
iron seldom expands equally in equal intervals of 
distance, where long lengths are in question. It is 
for the metallurgist to lend his aid to obtain a more 
homogeneous structure of the iron. But an external 
water casing, as opposed to a water interior, might 
be more effective from both points of view, namely, 
as tending to prevent vibration whilst giving some 
inerease to the thermic mass, and at the same time 
adding to the solidity of the whole. 

Turning to the metallurgical side of the problem— 
it is not possible to enter here into the structure and 
chemical composition of cast iron itself. Professor 
Carpenter has exhaustively analysed the properties 
of this material acquired by artificial ageing. Engi- 
neers, however, prefer a large scale experience— 
usually that of their own works. The practice of 
using @ good close-grained cast iron, of rough machin- 
ing the casting, and of leaving the casting to weather 
in the open works yard, is essentially sound, though 
hardly commercial. At the present time something 
quicker is necessary, and, providing the casting be 
symmetrical, the writer holds the view that slow 
annealing gives satisfactory results. The annealing 
should take place over as long a period as possible— 
a period which can only be determined by the nature 
of the work in question and of the plant available. 
Usually the question of cost is the deciding factor. 
The exact chemical composition, and mixtures used 
by different firms, are kept as trade secrets. But 
symmetry of design, and easy curves, give easy 
running, with a minimum chance of internal strains 
in slow cooling. Provided the cooling be slow, the 
tendency of cast iron to alter in shape, due to change 
of molecular structure, is reduced to a minimum. 
Much work remains to be done by the metallurgical 
physicist on the effect of very small vibrations on the 
molecular structure of cast iron; and of the best 
mixtures to utilise in order to withstand the slow 
deleterious effect of these vibrations. 

In the actual motion of high precision mechanism, 
it is clear that the moving parts must be carefully 
balanced about their axes ; but the importance of the 
question of a special kind of lubrication is sometimes 
overlooked. Any revolving shaft takes up some 
position of ‘‘ running repose’ by riding up the side 
of its bearing. This position should alter as little as 
possible under varying conditions of speed and load, 
though the load is mostly light in high precision work. 
Shafts should thus be stiff and preferably hollow, 
whilst allowing of ample diameter. Any oscillation 
of a shaft in its two—or more—bearings, due to 
alteration of the position of running repose at one end 
and not the other, should be avoided. Hence the 
importance of careful balance about all three axes. 
Remembering that in precision work the tolerances 
for high speed are some 40 per cent. greater than for 
slow speed, it is essential that the oil used shall change 
in viscosity as little as possible with temperature and 
use, since itis never desirable totakea machine to pieces 
more often than can be avoided. Great care should 
be taken of this point, and should one bearing become 
gummy, the position of “ running repose ”’ will alter, 
and so affect the running of the whole machine, no 
matter how careful a designer may be as regards 
general balance. Only very small quantities of oil 
should be used, and of the best quality. Chrono- 





meter oil is as good as any for really accurate work. 
But the question of oils most suitable to the nature of 
surfaces in contact seems worthy of study, so as to be 
able more closely to obtain the desired conditions of a 
constant return to the same conditions of easy 
running-repose, under varying conditions of usage. 
Special mechanical means should be adopted to 
prevent too sudden starting or stopping, since a per- 
manent condition of running repose is essential to the 
satisfactory operation of any machine. It is not 
difficult to devise a simple mechanical means to 
prevent the belt from being shifted too quickly from 
the fast to the loose pulley. A slow clutch effect is 
really wanted. That Nature in all her form abhors a 
sudden change should be the fundamental maxim 
upon which the designer and user of high precision 
apparatus bases his ideals. 

It is useful to remember that the accuracy of long 
lead screws is limited more by the errors due to the 
sag of the lead screw itself, regarded as a beam, than 
by the errors which arise from the want of accuracy 
of the screw itself. This fact is curiously illustrated 
in the dividing of standards of length. Most high 
precision dividing engines are 1m. or Jess in length. 
Suppose a 4 m. bar is wanted, it is more accurate to 
re-set the bar four times on a 1m. machine than to 
attempt to construct a 4m. dividing engine. The 
order of accuracy of setting up to a line under a micro- 
meter microscope is of the order + 1 « ; but the error 
due to the sag of a screw, combined with other dis- 
turbing causes, on a 4 m. length is of the order + 8 u« 
to 10 u, and this with the most meticulous care in 
construction. Nor will any engine ever run twice 
exactly alike. Two bars divided one after another 
will be found to have small discrepancies throughout 
their length. Their minute alterations are due mainly 
to change of position of “‘ running repose.” 

There would seem to be some limit in length within 
the range of 4ft. to 6ft., beyond which high precision 
becomes much more difficult to obtain. This critical 
length is comparable with critical lengths in ship 
design as regards speed for given power. With bed 
lengths of 4ft. and below, the requisite stiffness and 
solidity of structure are not very difficult to attain. 
But above 6ft. the curve of difficulty sharply rises. 
Complete homogeneity of the material is much more 
difficult to obtain with large masses than with small ; 
and it must not be forgotten that we depend on the 
machine tools which we already possess in order to 
construct better ones. The ladder of high precision 
is none too easy to climb. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





INTENSIVE PRODUCTION. 


Srtr,—In your issue of June 8th, you reproduce Mr. F. T. 
Clapham’s very interesting paper, read before the Exeter 
Chamber of Commerce, on the subject of ‘‘ Intensive Production 
Establishment Charges and Selling Price.”” Unfortunately, like 
most papers read before societies and articles published in 
engineering journals, no prominence is given to the small order. 
Intensive production is usually connected with large orders, 
but there are very few firms, indeed, where this production is 
possible or actually in progress where there are not some of these 
small orders going through. Large orders serve excellently 
for illustrations of subjects such as Mr. Clapham’s, and we get 
plenty of these illustrations; but what is more needed than 
anything else is the discussion of methods of expense, saving 
and improvement of prime cost records in connection with 
small orders and repair work. Such orders as these are frequently 
manufactured on *‘ day work,’”’ and though the sum of money 
received from the customer may be ample to cover all expenses 
incurred and give a certain profit, this fact is surely no credit to 
anyone in the factory concerned, unless a special effort has been 
made in one direction or another to bring the products through 
the factory in the most efficient manner possible. There is still 
a great deal of truth in the old adage, ‘‘ Take care of the pence 
and the pounds will take care of themselves,”’ and this specially 
applies to the factory. The general tendency is to concentrate 
energies on large orders and make a good profit, but while this 
is happening the ‘‘ small order” is gradually eating that profit 
up. Certainly, put a lot of energy into large orders, but put a 
lot, too, into the small orders. 

Just a few words on establishment charges. I believe it is 
the rule rather than the exception, that directors, on examining 
detailed factory costs, complain that these charges are far too 
high. They rarely go deeply into the matter, for if they did, 
they would usually find that these charges are more than justified. 
Take the case of the machine shop referred to by Mr. Clapham, 
which had a charge of 225 per cent. This is high, but not 
excessive, for we see every sign of good management. Now go 
to a machine shop doing similar work to the above, but which 
has a charge, say, 80 per cent. What would you find? You 
would probably find belts in wretched condition—perhaps not 
being examined until they break, and signs of lack of manage- 
ment on all sides. So few people realise that high establishment 
charges can, and nearly always do, go hand in hand with low 
prime costs. 

Shop management is, perhaps, better now than it was before 
we went to war, but from the almost childish articles published 
on the subject in our technical journals from time to time, one 
would be given the impression that we are still in a very elemental 
stage. After all, shop management is largely a case of common 
sense and foresight, coupled with firm handling of employees, 
and surely our nation is as well endowed with men of these 
qualities as other nations, and unless we get right down to 
business very quickly, we shall find that in our after-war trade 
we shall be no better off than we were in pre-war days. The 
problem is an exceedingly difficult one, involving as it does 
an upheaval of most of our ideas on shop management. An 
issue of a technical journal which, say, once in two months, or 
better still, once a month, would be devoted to shop management 
would go a long way to convince engineers that the problem of 
the shop is not such an unscientific proposition as many of them 
would believe. We only want educating, and what better 
method of education on the large scale than through the medium 
of technical journals. ‘‘ Education ” should be our watchword. 
Educate the operator at his bench or lathe, educate the clerks, 
educate the foremen, gz Designers are 





's—everyone. 





constantly studying and gaining fresh knowledge in order to 
develop machinery that operates more efficiently than com 
petitor’s machinery. Why. then,cannot our factory managers 
study conditions in their factories and manufacture this 
machinery in the most efficient manner by training those under 
them to perform their duties efficiently ? If you wish intensive 
production, you must have intensive reese, the two are 
inseparable, and the sooner both are universally adopted, the 
better will it be for all classes. Take Labour into your confidence, 
explain why certain things of interest to them are done, show 
them that though, at first sight a agent. od appears to be working 
against their interests, he is actually working in close co-operation 
with them for the common good ; above all insist on the manager 
giving a square deal to all, and I venture to say, labour troubles 
will be insignificant. The average working-man is not a deep 
thinker, but if you can induce him to look under‘the surface 
and see things in their proper light, you will have won a great 
battle. R. Foster, 
2nd Lieut., Machine Gun C , Base Depot, 
A.P.O. 8. 18, B.E.F., France. 
June 19th. 


OLD BOOKS. 


Srr,—I was extremely interested in your remarks regarding 
old engineering books, as I have made it a hobby to collect 
such works for a number of years. Amongst my books are :— 

he Mechanics’ Magazine for 1827, 1829-1832, 1847-1856 
(one or two issues missing), 1861, Vols. I. and II., in which are 
the earliest references to caterpillar wheels I have found. 

Philosophical Magazine, 1848-1850. 

An edition of Tredgold dated 1851, which belonged to my 
great-uncle, Richard Johnson. Also Sturgeon’s ‘‘ Scientific 
Researches,”’ published by subscription (my great-uncle’s copy) 
by Thomas Crompton, of Bury, in 1850. 

A curious American work on ‘“‘ The Strength and other Pro- 
perties of Metals for Cannon,” by the Officers of the Ordnance 
ere United States Army, 1856, at Philadelphia. _ 

rees’ ‘‘ Railway Practice,” 1847, published by John Williams 
and Co., London, with beautiful engravings. 

A fine copy of Bourne on ‘‘ The Steam Engine,” second 
edition, 1855, bound up with ‘‘ The Screw Propellor,” of the 
same date. 

Serivenor on “‘ The Iron Trade,” new edition, 1854. 

Tredgold and Eaton Hodgkinson on ** Cast Iron,”’ two volumes, 
1842 and 1846. 

Fresenius, ‘* Qualitative Analysis,”’ 1869. 

Overnan on “ Metallurgy,”’ 1854, published by Appleton and 
Co., New York. 

Percy’s ** Metallurgy,”’ 1861, and Chemical Dictionary. 

Holtzapfel, ‘* Turning and Mechanical Manipulation,” three 
volumes, 1843, 1847, and 1864. 

Tyndall’s “ Fragments of Science,” third edition, 1871 (my 
father’s copy). 

Scrope’s ‘* Voleanoes,”’ 1862. London: Longmans. 

Dr. Salmon’s ** Treatise on Analytic Geometry of Three 
Dimensions,” published at Dublin, 1874, third edition, where 
he was Professor of Divinity. 

Willis’ ‘Principles of Mechanism,” second edition. London : 
1870. A most delightful book. ; 
Sir Joseph Whitworth’s “‘ Miscellaneous Papers on Mechanical 
Subjects,” 1858, which bears on the title page A. W. M. Clark 
Kennedy’s signature. 

Clerk Maxwell’s ‘‘ Treatise on Electricity and Magnetism,” 
1873, in two volumes. 

Engineering biographies have a special attraction for me, so 
I have, amongst others :— 

James Muirhead’s ‘‘ Life of James Watt,”’ 1859, also the same 
author’s ‘‘ Mechanical Inventions of James Watt,’’ in three 
volumes, 1854. 

‘* The Life of Sir William Fairbairn,” published by Longmans 
in 1877. 

Also ‘‘ The Life and Times of the Second Marquis of Wor- 
cester ” together with a reprint of his ‘‘ Century of Inventions,” 
by Henry Dircks, C.E., 1865. 

“* Eriesson’s Life,’’ in two volumes, by Conant Church. 

A work called ‘‘ Personal Recollections of English Engineers,” 
by the author of “‘ The Trinity of Italy,” 1868, which is interest - 
ing for its comments on the great men of the day. 

I have also in fair condition Nasmyth and Carpenter's volume 
on “‘ The Moon,” with its wonderful plates. Though this work 
is hardly an engineering book, yet its principal author was so 
eminent an engineer I feel it should be included. 

Zerah Colburn’s work on ‘“* Railways,’’ in two volumes, and 
Daniel Kinnear Clark on ‘‘ Locomotives,” 1860, Blackie and 
Son, Glasgow, which has been rebound in one volume, with 
the plates put in the text. 

The gems of my collection are, I suppose, ‘‘ L’art de Tourner,” 
by that excellent Father, Charles Plumier, published in 1701 for 
the edification of the gentry of the Court of Louis Quatorze, at 
a time when the art of turning was the only mechanical art 
permissible to a noble or gentleman. The French and Latin text 
are side by side. The woodcuts and desi ms are a joy to the modern 
turner. The other has a curious episode. I picked up at a 
country book shop the large folio volume of ‘‘ Plates to Tred- 
gold’s Works,” dated 1839, London, John Weale, which con- 
tained, stuck in a back page, a drawing which must surely be 
of interest to all engineers, as it is signed by John U. Rastrick, 
March 27th, 1813, Brignorth, and is plan, sectional elevation, 
and end elevation of a design for a steamboat. The engine is 
set in the end of the boiler, and is high-pressure, and directly 
connected to the crank shaft, on which are mounted a pair 
of paddle wheels. The workmanship of the draughtsman is 
admirable, and the shading would probably not be worth the 
trouble to-day. The picture is of interest, as Rastrick was the 
founder who built the engines of Richard Trevithick, and it 
would please me to know if Trevithick ever had such a ship 
constructed, and if he planned it himself. The scale of the 
drawing is }in. to a foot, and the ship was intended to be about 
40ft. long, 11ft. 6in. beam, and 5ft. 6in. draught. __ 

I have many others of more or less interest to engineers and 
mathematicians, but these are, I think, some of the best I have. 

Middlesbrough, June 26th. Artuur L. JOHNSON. 





BRITISH DECIMAL COINAGE. 


Srr,—In regard to my memorandum entitled ‘“ British 
Decimal Coinage: A Choice of Unit,” of which I recently 
oorwarded you a copy, I should like to add that the essence 
ff it lay in the concluding paragraph. , 

The note which appeared in your last issue does not make it 
clear that my suggestion regarding the merits of a unit equal 
to one hundred halfpennies only holds good in the event of the 
difficulties in the way of our retention of the pound sterling 
proving insuperable. ; 

You will be aware that the Institute of Bankers has this 
matter under consideration, and since it has definitely 
recommended decimal coinage, coupled with the retention of 
the pound sterling as the unit, we must give it an oppor- 
tunity of suggesting ways and means of overcoming the diffi- 
culties to which reference is made in my above-mentioned 
memorandum. 


Manchester, June 26th. Harry ALLcock. 








Most of the associations of railway men have followed 
the example of the American Railway Association and 
postponed their various meetings and conventions. 
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RAILWAY MATTERS. 


* 





A COLLISION recently occurred on the Midland Railway 
at Finchley-road station between two goods trains. 
Two goods guards were killed, and whilst clearing the 
line an accident happened to the breakdown equipment 
by which a third man was killed. - 


Tue Irish Railway Executive Committee states that 
no restriction has been placed by it on the quantity of 
fish to be accepted.-for conveyance from the Western 
Irish ports, but that the shipping companies are not at 
present in a position to convey to Great Britain more than 
1000 boxes a day. 

Mr. Stanton asked the President of the Board of Trade 
last week, whether a working arrangement had been come 
to between the three principal railways in South Wales, 
and, if so, would proper protection be afforded to the 
trading and working-class communities. To this Mr. 
Roberts replied that he had not, heard that any such 
arrangement had been come to. 


ANSWERING a question as to the truth of the rumour 
that railway journeys were to be limited to seventy miles, 
Mr. G. Roberts said that the Railway Executive Committee 
thought it very desirable that the lengths of journeys 
should be limited in order to provide the widest possible 
facilities for the greatest number, but as far as he was aware 
there was no limit as regards mileage. 


THE employment of pneumatic packing tools on the 
Lehigh Valley Railway has been very successful. One 
man with the machine can do as much work as two 
men packing by hand, whilst the results are better and 
more permanent. Each outfit consists of an air com- 
pressor and four packers. The latter give rapid 
hammer blows on the upper end of the packing tool 
while the face of the tool remains in contact with 
the ballast, and it can work into those small spaces 
where it is difficult to get by hand. The compressor 
and its petrol engine are carried on a platelayers’ trolley, 
and they can be readily lifted on to and off the track. 
In a cutting or other spot where the space is restricted 
a length of iron piping is used, and it is found that up 
to a distance of 1000ft. to 1500ft. away the efficiency 
of the apparatus is not impaired. 


From a recent bulletin of the Bureau of Railway 
Economics it would appear that there are 255,606 level 
crossings in the United States, of which only 31,602 are 
protected by gates, flagmen, or other apparatus. Of the 
class of level crossing where one steam railroad crosses 
another 5903 are protected, and 4164 are unprotected. 
Of level crossings of steam and electric railways 2491 are 
protected and 2215 unprotected. Of highway crossings 
16.000 are protected by gates and flagmen, and 7000 by 
crossing alarms, whilst 217,000 are unprotected. The 
elimination of level crossings is said to make very little 
progress ; in 1915, 44 on steam railways, 17 on steam and 
electric railways, and 466 on railways and highways were 
eliminated. The statistics do not cover lines whose 

arnings are less than 100,000 dols. # year, and so a great 
number of level crossings on railways of little traffic are 
not included. 

A crRcuLaR issued by the American Railway Associa- 
tion’s special committee on national defence to the railways 
of the United States makes the following observations :— 
If instead of 15 per cent. of the whole of the locomotives 
being under repair, there were only 10 per cent., there 
would be 3325 more engines available for traffic; could 
locomotives run an average of 90 miles per day instead 
of 75 there would be 13,300 additional engines for service ; 
during each second an engine is “‘ popping ”’ a quarter of 
a pound of coal is wasted ; careless or ignorant use of steam 
whilst running may easily waste a ton of coal ona 100-mile 
run; if the proportion of cars under repair were reduced 
from 6.5 per cent. to 4 per cent., 64,000 cars would be 
raleased for service ; were the average of 25 miles per day 
for a freight car increased to 30 the effect would be equal 
to adding 515,000 cars, and if the marked weight capacity 
were exceeded by 10 per cent., it would be equivalent to 
adding 200,000 cars. 


THE representative of a weekly paper recently had an 
interview with Sir Herbert Walker, the acting chairman 
of the Railway Executive Committee, who is reported 
to have said that after the war our railway system will 
show great improvements as the result of the experiences 
and tests through which it has gone during the war. 
But if it has to be proved that the experience gained 
has been beneficial, there must be vastly more co-ordination 
between the various companies. Overlapping must cease, 
and waste of material, stock, man-power, and energy 
must be done away with. Sir Herbert evidently does 
not share the view that railway revenues will show a 
falling off for a long period after the war. He is said to 
be of the opinion that there will be a large increase in the 
number of people travelling for business purposes, whilst 
goods traffic will grow because of the opening up and 
working of fresh industries which the war will have brought 
into the foreground. 


On June 22nd Colonel Pringle’s report to the Board 
of Trade on the accident of April 26th, on the Glasgow 
Subway Railway, was issued. The trains are worked by 
cable traction, and are lighted electrically by means of 
skids on the cars collecting current from a conductor rail 
running through the tunnels. Whilst a train was travelling 
between Hillhead and Partick Cross stations the light 
failed owing to the skids breaking. To prevent damage 
being done by the broken skids the driver released the 
cable and stopped the train. After removing the shoes 
the man tried to pull the cable into position for gripping 
but failed. . He had, therefore, to send the train conductor 
forward to the next station, and for this purpose he took 
the only light there was left on the train, viz., the tail 
lamp. This was a breach of the rules which he hoped to 
meet by connecting up the electric lights through the 
skids on the rear of the train; but before he could do so 
his train was run into by another which had been allowed 
to leave the station in the rear through a misunderstanding 
over the telephone and an irregularity in signalling. 
It is recommended that a spare lamp be always carried on 
trains. Attention was drawn to the fact that the driver 
was only seventeen years old, an age that would not be 
justified under normal conditions. 








NOTES AND MEMORANDA. 


—_—_ 


Scarcity of cyanide is restricting the production of 
silver, particularly in Mexico. 

Ir is stated that the lead mine managers at Aberystwith 
are taking steps to establish a lead smelting works in the 
district. 

Aw alloy of aluminium and tungsten, known as 
“ partinium,” is largely used in the construction of motor 
car es. 


TuE tallest chimney in the world, so it is claimed, was 
recently built in Japan. It is of reinforced concrete, 
570ft. high, over 26ft. inside diameter at the top, and 
42ft. 8in. outside diameter at the base. The maximum 
bending pressure per square foot under maximum wind 
conditions is 6000 Ib. There is 530 tons of steel in the 
reinforcement. 


GLYCERINE being practically unobtainable, the following 
is suggested as a flux for soldering Britannia metal : 
Olive oil, 500 grammes ; tallow, 400 grammes. Melt and 
slowly stir in 250 grammes of powdered resin and bring the 
mixture just to a boil. Allow the mixture to cool, then 
stir in. 125 grammes of a saturated solution of sal 
ammoniac. Use when cold. 


Iw an article in the Scientific American on ‘ Building 
the Emergency Fleet,” by Mr. C. H. Claudy, the author 
says that 1000 wooden ships should be ready by 
January Ist, 1918. The minimum power required for 
propulsion will be 1500 horse-power, aud reciprocating 
steam engines and turbines will be used. The speed is to 
be 12 knots, and the boilers will be oil fired. 

A LARGE quantity of acetic acid is used in the preparation 
of rubber in Ceylon, and in order to produce it locally 
experiments have been carried out on the distillation of 
coconut shells and vera or virai wood. The former gave 
excellent results, the crude aqueous distillate containing 
from 8 to 12 per cent. of pure acetic acid, whilst the 
creosote produced can be utilised for the preparation of 
the smoked rubber. . 


Orpinary hydro-carbon oil is most destructive to 
rawhide pinions, and the fact that rawhide pinions have 
gained a bad name is entirely due to the use of this 
lubricant. One of the best compounds for rawhide 
pinions is given in Marine Engineering of Canada as 
follows :—Plumbago, 15 per cent.; resin oil, 55 per cent:; 
resin, 30 per cent. Cloth and paper pinions can be 
lubricated without injury with ordinary oil. 


A suBSTITUTE for platinum crucibles for laboratory 
purposes has been brought out by a California maker, 
says the Iron Age. It is an alloy of gold and palladium, 
called Palau. A crucible of this ware has been tested at the 
United States Bureau of Standards. The loss in weight 
on heating to 1200 deg. Cent. is intermediate between 
that suffered by crucibles of platinum containing 0.6 and 
2.4 per cent. iridium, respectively. The melting. point 
of the alloy is 1370 deg. Cent., which corresponds to that 
of an alloy of 80 per cent. gold and 20 per cent. palladium. 
In resistance to most of the chemical reagents to the action 
of which such ware is ordinarily exposed, Palau compares 
favourably with ordinary platinum ware. 


A PAPER on the “ Acid-resisting Properties of Some 
Iron-Silicon Alloys,” by Professor O. L. Kowalke, was read 
at the spring meeting of the American Electro-Chemical 
Society, held in May. The author’s conclusions are that 
silicon-iron alloys of about 3 to 5 per cent. silicon are 
attacked very readily by sulphuric, hydrochloric, acetic, 
and citric acids. These alloys are not excessively brittle. 
Silicon-iron alloys of about 16 to 18 per cent. are exceed- 
ingly resistant to action of sulphuric, hydrochloric, 
nitric, acetic, and citric acids. These alloys are so brittle 
that they must be ground; they cannot be machined. 
A solid solution of FeSi in iron near 20 per cent. silicon 
is resistant to mineral acids. Search is in progress for 
a. third metal which can be added to the iron-silicon 
alloys to improve their strength and still retain the 
resistance to the action of acids. 


To test leather under walking conditions, the United 
States Government is experimenting with a machine 
which has been designed by Mr. P. L. Wormeley, Associate 
Physicist of the Bureau of Standards. The apparatus, 
according to the Scientific American, consists of a cam of 
clover-leaf shape about llin. in diameter, which carries 
four test pieces, one on each of its four faces. This cam 
revolves on a horizontal axis about thirty times per 
minute—the axis having bearings at the middle of two 
parallel metal bars pivoted at one end, and free at the 
other end. The cam, carrying the weight of the bars—and 
any additional weight that may be suspended from their 
free end—rests on a horizontal disc, 15in. diameter, the 
point of contact being 5}in. from the axis of the disc. 
This disc has a top surface-of cement mortar, and rotates 
about a vertical axis on which is a “‘ brake wheel”’ pro- 
vided with a brake strap, by means of which any desired 
resistance to rotation may be secured by applying dead 
weights. The cam is driven by a chain, and in turn drives 
the horizontal dise with which the test pieces are in contact. 


THE subject of gun erosion is one of very special interest 
at the present time: The question was recently dealt with 
by Mr. H. Fay, in a paper read before the American 
Institute of Mining Engineers. In this paper a detailed 
study of a worn 12in. gun tube has been made with a view 
to throwing light on the behaviour of the surface in 
becoming hard and brittle ; resulting in cracking and erosion 
during use. Examination of rings cut at various points 
along the length of the tube showed that the greatest 
amount of wear, and the maximum thickness of hard 
surface layer, were found in the ‘ring cut close to the 
powder chamber ; a ring cut 12in. nearer to the muzzle 
showed the greatest number of and deepest cracks, after 
which, there was progressively less effect towards the 
muzzle. At the muzzle the sole effect was the production 
of heat cracks on the driving edge of the bands only. 
The hardening may be produced by three causes :— 
(1) Cementation ; (2) rapid cooling of the heated surface 
layer by the great mass of material; (3) mechanical 
deformation. Microscopical examination indicated that 
all three actions take place during the passage of the 
projectile and gases 











MISCELLANBA. 


Tue Ontario Hydro-Electric Commission has pure 
the Ontario Power Company’s plant and its transmission 
lines from the Niagara Falls for £4,400,000, as an addition 
to the Government-owned electric system of the Province. 


THE Government Gazette of Western Australia, dated 
April 5th, publishes a notice to the effect that the Minister 
of Water Supply has authorised the construction in the 
Bridgetown area of a reservoir, and the ra of a cast 
iron gravitation main with valves, hy: ts, and all 
necessary apparatus, for the purpose of providing a water 
supply for the Railway Department. , 

H.M. Trave Commissioner in New Zealand calls atfen- 
tion to notices published in the issues of the official 
New Zealand Gazette of 1st and 22nd March, to the effect 
that the Borough Councils of Lyttelton and Wairoa 
have been authorised to erect and maintain electric 
transmission lines for lighting, power, and heating purposes 
within the boroughs of Lyttelton and Wairoa. 


In an article in the Electrician on some personal experi- 
ences with hand firing of coke, Mr. J. A. Crowther states 
that where the price of coke per ton approximates to 
that of slack of similar calorific value, after many years’ 
experience, he would choose slack, unless considerations 
other than £ s. d. overbalanced the scale, and until the 
satisfactory automatic stoker makes its appearance. 


Tue Department of Commercial Intelligence of the 
Board of Trade is compiling an index or directory of 
British and Irish manufacturers, which it is proposed to 
forward to consular officers, trade commissioners, and 
other correspondents of the Board of Trade abroad, for 
use in dealing with inquiries which they may receive for 
the supply of British and Irish goods, both now and for 
delivery after the war. : q 

THE Minister of Munitions orders that all persons— 
other than railway companies—owning or having in 
their possession or under their control any steam-driven 
highway lorries or trailers in Great Britain shall, before 
July 10th, send in to the Deputy Director-General of 
Railway Material Licences, Ministry of Munitions, White- 
hall-place, London, S.W. 1, full particulars with regard 
to such steam lorries and trailers. No special forms are 
being issued. 

THREE-RING circular brick sewers from 42in to 72in. 
in diameter have been built in Atlanta with steel arch 
centres made of thin plates curved to a s2micircle, and 
provided with horizontal tie rods at the springing line, 
says Contracting. These rods have clevis connections 
to horizontal longitudinal angles riveted to the lower 
edges of the plates on the inside, and are adjustable 
with turnbuckles to spring the plates free of the brickwork 
after the arch is completed. 

An Agricultural Sub-Committee of the Conjoint Board 
of Scientific Societies, with the Earl of Portsmouth as 
chairman, is at present devoting itself: mainly. to engineer- 
ing questions. It is engaged in collecting information with 
regard to the transport of raw materials to farms and 
agricultural products from them, to the power required 
for this purpose, and for seasonal operations on the land, 
with a view to comparing the relative advantages and 
costs of steam or internal combustion engines and elec- 
trically operated machines. It is dealing also with the 
possibility of co-operation in repairs and skilled labour, 
and is considering the various types of tractor most suitable 
to large and chiefly arable farms, and to moderate sized 
mixed farms, having regard to the different local circum- 
stances and requirements. 

Recent practice in the United States with regard to 
speed controlling and starting resistances is leading 
towards the entire elimination of ‘‘ freak” boxes having 
variety of grids connected in a variety of ways. Engineers 
in the States are said to be placing their orders for future 
equipments to cover resistors in which standard boxes 
are used. These boxes are made up with only one size 
of grid, the grids being connected all in series, or two 
in parallel or three in parallel. This results in three 
standard boxes for each size of grid. According to the 
Electrician it would greatly simplify the work of electrical 
engineers and of large users of electrical machinery if the 
makers would furnish the thermal characteristics of their 
resistors. By so doing the user would be in a position 
to determine the rating for himself. 


Ir seems, writes Barimar Limited, that, after the 
American Government took over the German steamers 
interned in United States ports, its inspectors discovered 
that the German crews had made extensive use of oxy- 
acetylene cutters to partially cut through the joints and 
hull-plate seams. In almost all the ships interned in 
New York Harbour this had been surreptitiously, but 
skilfully, done, and the sections cut had been carefully 
painted over, so that all traces of the work were obliterated. 
The purpose evidently was so to weaken the hulls and 
supports as practically to assure the sinking of the steamers 
when they again put to sea. Fortunately, the damage 
was discovered, and it is gratifying to know that the 
scientific welder can thoroughly repair every part injured. 
The steamer which sustained the most damage was the 
best of the fleet, the Vaterland, valued at two millions 
sterling. 

In a leading article in the Electrical Review the editor 
states that “the electric plough was tried out before the 
oil tractor and plough had emerged from the nursery, and 
it is. very evident that had the electrical fraternity in this 
country displayed a quarter of the energy shown by the 
internal combustion engine enthusiasts, the possibilities 
of electrical ploughing in some districts, at least, would 
have received official recognition, and the costly coal- 
burning steam tackles could be relegated to less favoured 
localities. The circumstances of the moment have left 
the electrical industry with trump cards in the shape of 
the electric plough and electroculture. But with an 
industry which is apathetic and casual in matters affecting 
organised. development work, and a Government agri- 
cultural department which has only recently emerged 
from a prolonged state of coma, it will probably require 
something of the nature of T.N.T., suitably applied, to 
awaken either to a realisation of the economic future 
before electric ploughing.” 
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Our Trade with Latin-America. 


Mucu has been—more yet will be—written upon 
the all-important question of the “ after-war ”’ trade. 
Authors there are who take a roseate view of the 
opportunities that will then present themselves to 
those manufacturers and dealers who know how to 
avail themselves of the difficulties of our enemies, 
and profit thereby. Few, however, pause to consider 
the obstacles that will be interposed between the 
anticipation and the realisation of their aspirations. 
German trade in South and Central America is not 
a thing of mushroom growth. It is a deeply rooted, 
firmly imbedded and far-reaching institution, one 
which can never be entirely eradicated, and can only 
be encountered and combated successfully if British 
manufacturers study the origin and means by which 
it was first established in the Latin-American 
countries. The wise Ovid never said anything more 
sound than fas est ab hoste doceri—“‘ it is lawful to be 
taught by an enemy.” In very truth we have much 
to learn from the Germans in the direction of wooing 
the markets of the New World, an example we may 
elect to follow without in any way abandoning the 
great commercial principle of our nation, to keep 


*- | faith with all men and to honour the spoken as well as 


our written word. 

That great opportunities will be afforded by the 
altogether exceptional post bellum condition of 
affairs cannot be denied. But it must not be 
supposed that these opportunities can be snatched 
with ease or retained without effort. British com- 
merce has not succeeded in ousting German competi- 
tion in times of peace, and it will not inherit the 
Teuton connection solely because its rivals are now 
labouring under serious disadvantages. In a word, 
the far-reaching German combinations have not been 
shattered ; but the customary smoothness of their 
progression has been arrested. Long after the 
beginning of the war direct consignments from 
British ports in British ships to German firms in 
South America appeared upon the manifests of 
many British ships trading with the River Plate. It 
is equally certain that German stocks have been, and 
are being, regularly replenished by arrivals of their 
own manufactures vid Holland and Sweden and— 
until quite lately—from the United States of America. 
The fact, therefore, remains that German houses— 
overwhelming difficulties notwithstanding—have so 
far managed to maintain their competition with 
British firms and to support their customary relations 
with the Latin-American States. It is as well that 
people on this side should recognise these conditions, 
for to suppose that, once peace is proclaimed, they 
have nothing to do but to “ walk in” and occupy 
the places of their rivals, would be to conjure up a 
vision that could never become a reality. Meanwhile, 
we have not ourselves lost much ground in the 
countries referred to. In manufactures such as iron 
and steel, British exports to South America showed 
gains in 1915 when compared with those of 1914. 
Those of 1916 have likewise proved far from dis- 
couraging. The weight of galvanised iron sheets sent 
to Argentina in 1915 was 30,928 tons against 26,996 
in 1914; of tin-plates it 10,588 tons against only 
7789 tons in the preceding year, and other exports 
belonging to the iron and steel industries showed 
corresponding vitality over the period named. 
The great fact to bear in mind is that there is no 
machinery manufactured in any one of the South 
American Republics, and it seems certain that 
will be none in the near future. On the other hand, 
there is an increasing number of industrial plants, 
and with the marvellous growths of these young and 
vigorous States the demand for such installations 
must become of great moment. There will always 


be a demand for machinery and engineering supplies 





for these markets; and although the President of 
the Machinery Users’ Association—Sir Algernon 
Firth—recently stated that “it would be unfair to 
ourselves to give preference after the war to foreign 
demands for supplies,” the freedom from restraint of 
the many factories now exclusively employed on the 
output of munitions should enable the requirements 
of the New World to be met with something like 
completeness. To satisfy the necessities of our South 
American customers a careful and systematic study 
of their individual wants is essential. It is a great 
mistake to suppose that all the twenty different States 
crave the same thing, made in the same way, and 
supplied at the same time. Each country seeks 
particular provision, and it is in the sympathetic and 
intelligent study of that provision that our German 
rivals have, in certain directions, so cleverly—and, it 
may be added, so deservedly—surpassed | us. 
Argentina, for instance, offers a favourable field for 
sugar machinery, machine tools, steam and gas 
engines, electric light and power plant and rolling 
stock ; but it has little use for mining machinery and 
only moderate means for the employment of oil plants. 
On the other hand, Peru, Bolivia, Mexico, Chili and 
Colombia are large consumers of mining machinery 
of all kinds—gold, silver, copper, coal, and tin. 

The manufacturer who would seek to win these dif- 
ferent markets—and well worth the winning they are— 
must apply himself to a careful study of their particu- 
lar conditions and the individual industries of each 
country. The methods of the machinery trade vary 
greatly throughout the States of South and Central 
America, just as the conditions of business differ in 
each Department of those States. The British 
position in many of them is a dominant one, for the 
importation of machinery and machine tools into 
Argentina, Brazil, Chili, and Venezuela, to mention 
but a few of the Republics, can be traced back to the 
construction of their earliest railway tracks. It is not 
only that the first concessionnaires, being of British 
origin, preferred to employ British manufactures and 
material; the super-excellence of our goods has 
served to establish the high reputation that they 
enjoy wherever they have been introduced. It 
remains for us to maintain the favourable impression 
thus created. 


Automatic Railway Signalling. 


Means whereby trains would protect themselves 
against following trains have long been the dream of 
visionaries and frequently the subject of patents. Yet, 
on the whole, the efforts to attain this desired end have 
been spasmodic. In Mr. Rapier’s paper, “‘ The Fixed 
Signals of Railways,” read in 1874 before the Insti- 
tution of Civil Engineers, it was remarked that 
“ During the last thirty years numerous inventions 
have been tried on railways, for the purpose of showing 
the length of time which had elapsed since the last 
train passed,” some of which were considered by the 
author to have been “ practical contributions in 
this direction.”” Among those who made a “ prac- 
tical contribution,” but whose name was not men- 
tioned by Mr. Rapier, was Mr. W. R. Sykes, who 
wanted to signal the Metropolitan District Railway 
by a system which, it may be noted, was subsequently 
adopted almost entirely when in 1900 the Metro- 
politaine of Paris was signalled. Mr. Sykes was, 
however, told by the late “J. Staats Forbes that he 
was before his time, and in consequence he turned his 
attention to a plan for making the train control the 
block signals and the block control the fixed signals, 
the success of which has no doubt compensated 
him for the rejection of an idea which has since been 
very widely adopted. Railway companies in those 
days had no use for automatic systems. They could 
not bring their minds to realise that mechanism 
could be better than the human agent. The railway 
officer of that period possessed to the full the trait of 
the Englishman to be thorough and to take no risks. 
In America, on the other hand, the taking of chances 
would appear to be characteristic of the nation, and 
there automatic signalling found better soil in which 
to grow. It is a question as to how far either country 
—England or the United States—anticipated the 
other in this matter, and therefore it is gratifying 
to note that the Institution of Railway Signal Engi- 
neers in this country has decided after the war to 
compile a history of signalling. Progress with auto- 
matic signalling was, however. made in the United 
States, whereas in this country there was none 
whatever. The reason for this difference is quite 
evident, and, as far as it goes, satisfactory. British 
railway officers had every confidence in their signal- 
men, and with very good cause. It was claimed, 
further, that the men rendered services that no auto- 
matic machine could render—sending notice ahead if a 
passenger train should give signals of alarm, of fires in 
trains, or of loads that had shifted into a dangerous 
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position. Signalmen were useful also, it was con- 
tended. for telegraphing advices of accidents or for 
forwarding messages to trains, and for arranging 
the movements of traffic in the event of an accident. 
But probably the main reason why automatic 
signalling did not make any progress in this country 
was that Jabour was cheap. The wages of signalmen 
were as low as 21s. to 24s. per week, whilst automatic 
signalling might cost as much as £100 per mile per 
annum. In America, on the contrary, labour was 
not only expensive but scarce. 

The net result of the attitude of the respective 
countries towards automatic signalling was that, 
by the beginning of the present century, according 
to Mr. B. B. Adams’ book, “The Block System,” 
405.5 miles of single track, 1653.3 miles of double 
track, and 235.9 miles of four-track line were signalled 
automatically in the United States, whereas the only 
length in this country so protected was found in the 
few miles of the Liverpool Overhead Railway. About 
that period considerable interest was being taken by 
some British railway officers in American methods 
for working railways, and deputations were being 
sent to the United States for the purpose of studying 
American methods of operation. Among the com- 
panies which took particular interest in such inquiries 
were the London and North-Western, North-Eastern, 
and Lancashire and Yorkshire. One of the subjects 
that attracted the attention of all visitors was the 
methods of signalling. They could not fail to be 
interested in the way in which trains were automati- 
cally protected, and a clear road subsequently indi- 
cated. The simple way in which, in signal-boxes, 
the points and signals were actuated by power 
on the movement of a miniature lever greatly 
impressed the English visitor. Power signalling, 
as the latter is called, had already been started in 
this country when automatic signalling began to be 
seriously considered, as the Great Eastern had an 
electro-pneumatic plant in use, and the Lancashire 
and Yorkshire had one on order. The latter was 
to be fixed on an important main line, whilst the 
installation on the Great Eastern was in a goods 
yard. We are not, for the moment, so much in- 
terested in that aspect of signalling as in automatic 
working. As to the latter, it should be noted that 
in 1991 both the London and South-Western and 
the North-Eastern ordered installations of automatic 
signalling, which were duly brought into use. It 
was characteristic of the English railway officer 
that, some other company having undertaken the 
task of trying these signals, the others sat still to 
watch the effect, and, when the opportunity presented 
itself, to pick holes in the system. Many “ bogies ” 
were put forward. ‘Track circuiting being an essential 
feature, it was pointed out that an engine, standing 
on a sanded rail, would not shunt the relay; that 
vehicles fitted with the Mansell wheel could stand 
on the line and not be protected ; that cinder ballast 
destroyed the insulation, and that British goods 
vehicles, especially when empty or lightly loaded, 
often failed to shunt the relay. Track circuiting 
had meanwhile been employed as a means of locking 
mechanical signals, and had justified itself to such 
an extent that the higher authorities of railways 
appreciated that the replacement of cinder by stone 
ballast and bonding the Mansell wheels between the 
tire and the axle would be an expense that would 
repay itself. More powerful, however, than the 
overcoming of these objections was the success of 
automatic signalling on the Metropolitan District 
Railway. The consequence is that automatic signals 
are now to be found on the Great Western, Midland, 
North-Eastern, Lancashire and Yorkshire, London 
and South-Western, Great Central, and other rail- 
ways, besides being used on all the electrically-worked 
lines of the Metropolis. Track circuits, moreover, 
are, it may be truly said, to be found everywhere. 

Before indicating those advantages of automatic 
signalling that are not self-evident, we wish to point 
a moral that may be learned from the history of this 
subject during the last eight or ten years. Beyond 
the two or three companies which were trying auto- 
matic signals and track circuits, little interest was 
taken in them by other companies. Whenever the 
matter was mentioned the objections we have 
named, and which we rightly termed “ bogies,” were 
brought out in justification of the subject being 
turned down. Fortunately, the last word did not 
rest with the objectors. There were managers of 
enterprise who recognised that the objections could 
be overcome, and overcome they were. Automatic 
signalling is not the only matter that has such a 
history. It was the same, as related in our issue 
of February 2nd, with cab-signalling. All inventors 
were discouraged until some of the higher officers 
of the railways themselves took an interest in the 
subject. The interlocking of the block instruments 
with the levers working the fixed?signals and their 





control by the train itself has found great favour 
on many lines, and has often, as related on page 276 
of our issue of March 23rd, proved its value. There 
were, however, objections raised to it by the so-called 
heavy companies, who found that it interfered 
with the working of their goods trains. The Midland 
was one of these companies, there being no such 
locking to be found on that line except through 
some long tunnels. The Hawes Junction accident, 
however, changed the point of view, and, as related 
on page 276 of the issue last mentioned, four hundred 
and thirty signal-boxes are now equipped with the 
system on the Midland, and eight hundred would 
have been but for the war. 

As to the advantages of automatic signalling and 
the power operation of points and signals, all we need 
say is that the former allows signal-boxes and their 
attendant signalmen to be dispensed with, as the 
trains automatically protect themselves, and, as 
has been revealed on many occasions during the 
last few years, with probably greater security. 
Automatic signals can conveniently and with less 
expense be placed closer together than mechanically- 
operated signals worked from signal-boxes. Power- 
actuated points and signals, because of their greater 
certainty of accurate movement, may be placed 
further from the signal-box controlling them than 
can those that are worked by the ordinary mechanical 
means. One result of this is that the number of 
signal-boxes can be reduced, as has been done in 
many cases on British railways. Another factor that 
makes for economy, although no actual money value 
can be placed upon it, is that there being no physical 
exertion for the signalman, he is able to use his 
brains to greater advantage. Hitherto one of the 
main reasons why the appliances we have been 
referring to have not been more widely adopted in 
this country is that the wages paid to signalmen have 
been so low that very little economy in working 
could be effected. This is a condition that is not 
likely to prevail when the war is over. Wages will 
then be very much higher than now, and the need 
for economy strenuous and pressing. This will be 
the case whatever may be the future of British 
railways. It therefore behoves railway engineers 
to look into this matter, and to see where economies 
can be effected by the means we have been referring 
to. What economies are possible may be judged 
by the experience—recorded by Mr. C. H. Ellison 
in a paper recently read and discussed before the 
Institution of Railway Signal Engineers—of the 
North-Eastern Railway, where, since the automatic 
signals were installed between Alne and Thirsk on 
that line, there had been a considerable saving in 
the wages bill, whilst the number of trains over the 
section had been considerably increased. This 
particular piece of line comes, as the neck of a bottle, 
between two lengths of four lines of way. It had 
been proposed to widen the Alne-Thirsk section to 
four roads, but the provision of the automatic signals 
had rendered this step unnecessary. Unfortunately, 
on some English railways the administration is 
in the hands of men who are too ready to follow in 
the steps of their forefathers. This will not do in 
the future, and we trust that the engineering staff 
of our railways will not hesitate to put forward 
schemes whereby better working will be secured. 
If these are backed up by boldness and confidence 
no manager will stand in the way. 








RANDOM REFLECTIONS. 
—-- 
THE discussion at the meeting of 


The ee 
: the Incorporated Municipal Elec- 
—— of trical Association last week, 


initiated by Mr. J. A. Robertson, of 
Salford, epitomised the present-day philosophy of coal 
saving. There are, if we may so put it, two schools of 
thought ; one holds that the greatest economy is to 
be effected by improvement in direct firing, the 
other that gas firing from by-product recovery retorts, 
or the use of gas engines in conjunction with such 
retorts, will give better results. We make a difference 
between these two opinions, but it must be admitted 
that, as a matter of fact, their outlines are not distinct 
or clear cut. Neither party seems quite certain of its 
own ground, and each a rs to be ready to admit 
that something may be said for the other side. The 
truth is, that opinion is in a state of flux. Opposite 
opinions only prevail as long as knowledge is incom- 
plete, and it is because there is still a deal of ignorance 
about the primary factors that, in this case, the 
difference exists. Those who have been brought up 
to the use of coal by direct firing under boilers are 
naturally prone to see the advantages of that system, 
and they are also inspired with the very laudable 
ambition to prove that they can do better than they 
ever have done, and they believe that, by increasing 
steam pressures—350 lb. pressure is being used, and 
600 Ib. is spoken of—and other means they can double 





the present thermal efficiencies of their stations. 
Speaking roundly, that means halving the consump- 
tion of coal, as long as the coal remains of the same 
kind. Unfortunately, we have to face the future use 
in many districts of an inferior fuel, and even if the 
same thermal efficiency can be retained we must look 
forward to a greater consumption. The problem is, 
therefore, very largely that of the best way of using 
coal of low quality. But we would put it to electrical 
engineers that there is even a bigger question than the 
fuel economy of their stations. Even though they 
may, by improvement in their plant, effect a con- 
siderable saving of coal, even though they may thereby 
be able to sell electricity more cheaply than before, 
the ultimate result may not be so much to the national 
good as if they consumed more thermal units and sold 
their electricity at a higher figure. We must be 
careful not to concentrate our attention too closely 
on economy of heat units; they are not the only 
valuable things in coal, and it may prove desirable, on 
the grounds of national economy, to work our electric 
stations at a relatively low efficiency in order that our 
industries may have the benefit of the by-products. 
In this, as in many other subjects which will have to 
be considered in the period of reconstruction, we 
must endeavour to avoid narrow views, and to keep 
constantly before us the general good rather than the 
individual good of certain industries. 


* * * * * 


Srr RosBert HADFIELD has been 


German Iron po0d enough to send us a copy of a 
= translation he has prepared of a 
report of the March meeting of the 

Vereins Deutscher Eisenhiittenleute, the Iron and 


Steel Institute of Germany. It is a vastly interesting 
pamphlet, and the more so because, as Sir Robert him- 
self says, it is probable that many of those who spoke 
at the meeting, and at the dinner which followed 
it, had no notion that their words would be widely 
circulated in England. We cannot honestly say that 
the meeting showed any signs of depression or any 
lack of confidence in the issue of the war, but it must 
be remembered that it took place before the Allies had 
launched their great offensives, and at the very 
moment when the Kaiser had ‘sanctioned’ the 
unlimited submarine campaign. We may suspect 
that the autumn meeting, if one is held, will be 
characterised by a different tone. A part of the 
report is given up to an account of the work of the 
Institute during the war period, and reading it one 
cannot help contrasting the inactivity of our own 
Institutes with the activity of the German. It has 
been engaged on the study of blast-furnace slag for the 
preparation of concrete, on the replacement of copper 
by iron for blast-furnace tuyeres, on iron sleepers, on 
the grooving of rails, on the substitution of mild steel 
for copper fire-boxes, on the standardisation of test 
pieces, on encouraging the home production of anchors 
and chains, on the making of air vessels for Diesel 
engines, and on other subjects. Besides all this work 
it has undertaken “‘ war-tasks ”’ which are not specified 
in this report, has exercised itself on the promo- 
tion of greater co-operation between German technical 
societies, and is now moving towards the establish- 
ment of an Institution for Metallurgical Research. 
It is impossible to read this long though partial list of 
the activities of the EisenhiittenJeute without feeling 
that it has made itself much more a part of the 
industry of the Fatherland than any single institution, 
possibly than all the institutions combined have done 
in this country. Some progress has been already 
made here towards the strengthening of our metal- 
lurgical societies by co-operation, and it may be hoped 
that in due course they, too, will identify themselves 
more closely than hitherto with the welfare of the 
industries they represent. If the example they set 
is followed by our engineering institutions then they 
also, in a time of peace, will wipe out the stigma that 
their lack of influence in an “ Engineers’ War” has 
left, with all too rare exceptions, upon them. 


* * * * * 


Our American exchanges do not 
arrive with the regularity and 
punctuality of the past, yet it is a 
remarkable fact that, with very 
few exceptions, they havenot been stopped by the U 
boats. Owing to this delay we have only received 
within the past few days reports of the meetings on 
May 2Ist of the American Society of Mechanical 
Engineers. They, of course, bristle with war-talk, 
and the making of munitions was naturally the 
chief topic of the papers and discussions. The United 
States have already had a large experience in the 
manufacture of shell for the Allies, but now that they 
are taking an active part in the war their efforts will 
be conducted on a very different scale, and it may be 
anticipated that, with her huge resources in material, 
in labour, in workshops, and in experience of intensive 
manufacture, America’s output will reach an enormous 
figure. One author stated that machines for shell 
making could be so designed that their construction 
in ‘‘immense quant‘ties’’ could be begun in thirty 
days, and that a rate of output that would meet any 
“conceivable demand ’”’ could be reached in sixty 
days. The question of gauges also received attention, 
and on this and other points America is resolved to 
profit by the experience of Europe. Thus, we find in 
a series of resolutions put forward by the society 
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the following :—‘‘ That the Congress be urged 
to appropriate sufficient funds for expenditure, 
through the Munitions Board, or other agency, to 
provide standards and adequate means of calibration, 
distribution, and supervision of such standards, 
including means for calibration of working and inspec- 
tion standards in the different centres of munitions 
manufacture.” When we recall that in the early days 
of the war mechanical engineers in this country 
recognised that the provision of gauges was a key to 
the output of shell, we cannot help regretting that our 
own institutions did not take a step similar to that 
now taken by their American counterpart. But this 
is not the only respect in which the American society 
is improving on the indifference of our institutions. 
In the same series of resolutions it urges the establish- 
ment of a central office for the collection and dissemi- 
nation of information, and it appeals to all manu- 
facturers to give up all shop secrets as far as they 
refer to munition manufacture, and, finally, it calls 
upon the Government to indicate ‘ in some way, the 
value and loyalty of men in service in industries whose 
occupation is essential to the production of war 
supplies.” From all this it is easy to see that the 
American Society of Mechanical Engineers is resolved 
that engineers shall have their due recognition in the 
war, and that political influences shall not be allowed 
to force inexperienced men into positions that could 
be better filled by men with the technical training of 
engineers, 
e Oo re 


WirHINn the last few days the 


a of Board of Education has issued 
ee an Information Leaflet (Circular 


999, price one penny), entitled 
“Engineering Training: Some Notes on Existing 
Facilities.” The pamphlet, we are told, ‘‘ has been 
prepared primarily for the use of engineering em- 
ployers and employees, and for others who may be 
interested in the subject, but are not intimately 
conversant with it. . .. Its purpose is to furnish 
in a brief compass and in non-technical language a 
rapid survey of the more usual forms of technical 
instruction which are at the present time open to 
the engineering apprentice or student in this country.” 
We do not understand why a leaflet of the kind 
should be addressed especially to engineering em- 
ployers and employees. Of the former there should 
be few indeed who do not already know all that the 
pamphlet contains, and of the latter there cannot 
be many who are not equally well informed. From 
a fairly extensive acquaintance with the matter, we 
can say with certainty that the persons who most 
frequently make inquiries about technical education 
are parents and youths who are quite out of touch 
with the engineering industry, and it is to them 
that the Board of Education should offer its help. 
We were going to say advice, but there is no advice 
in the pamphlet, scarcely a word that would enable 
anyone to decide between the rival claims of work- 
shop first or college first, nor one that would direct 
him where to look for the desired training. We 
agree with the author that it would be unwise to 
say of any plan of training that it is the best, and 
we recognise that the best course in any condition 
ean only be decided after a careful consideration of 
all the circumstances ; but this is poor satisfaction 
to parents who are anxious to start their sons as 
engineers, and we suggest to the Board that it would 
perform a real service if, instead of such generalities 
as this leaflet contains, it would issue, in an easily- 
studied form, full particulars of the opportunities for 
training. For example, supposing a youth in Lanca- 
shire desires to train as an engineer, and decides 
either to enter the works at sixteen or to enter 
college. If the first, he wants to know what works 
give facilities for keeping up his education by allowing 
time for classes, &c., and, if the second, the addresses, 
status and fees of the numerous technical colleges in 
the county. We can say from a long experience 
that specific information of the kind, of which this 
is but a single example, is more urgently required 
than such general information, useful as it may be 
for certain purposes, that is contained in this leaflet. 


* * * * * 


OnE of the books which Mr. H. 


ok <a Bennie Gray has been good enough 
Wheel. to lend us, and to which he alluded 


in a letter recently published in 
our columns, is the Life of Samuel Crompton. It is 
not a very old book, not old enough to have acquired 
charm ‘from its antiquity, for it was published in 1860, 
and we confess to being more interested in the story 
than in the volume itself. The author was Gilbert 
J. French, a Fellow of the Society of Antiquaries. 
He was neither an engineer nor a cotton spinner, 
and the reader feels that he barely understood 
Crompton’s inventions. It is the man and his times 
that appealed to him ; the ‘‘ Mule ” is but an incident. 
We do not, therefore, find a technical history of 
thread spinning in this volume, that must be sought 
elsewhere, but we do find an interesting and instruc- 
tive, if at times a little bit dull, history of the rise 
of the textile industry in Lancashire. Crompton 


was brought up to the loom in the days before Ark- 
wright’s invention and business capacity had laid 
the foundations of the factory system. He was 





born in 1753, and from the moment his legs were 
long enough to reach the treadles his mother insisted 
on his weaving a certain amount of material every day. 
He was thus soon made acquainted with the fact 
that yarn was difficult to procure—it used even to 
be bought by the ounce—and that “‘ fine counts ”’ 
had to be imported from India. In his spare time, 
which cannot have been much, and with the help 
of a few tools which his father had used as an amateur 
organ builder, he constructed the model of his Mule, 
so called because it was in a sense the offspring of 
Arkwright’s spinning frame and Hargreave’s spinning 
jenny. It was made at the famous old house called 
the ‘ Hall-in-the-Wood,” and it was called locally 
the ‘‘ Hall-in-the-Wood Wheel,’ or, more generally, 
on account of the fine counts it spun, the ‘‘ Muslin 
Wheel.” Crompton had to face the same sort of 
opposition from the Lancashire operatives as other 
inventors, and on more than one occasion hid his 
machine in a loft for weeks at atime. He was plagued 
also by curious manufacturers who wanted to discover 
how he produced his wonderful threads, and was put 
to all sorts of shifts to keep his process from prying 
eyes. At last he could keep his secret no longer, 
and surrendered it under an absurd agreement to a 
group of cotton spinners. He got practically nothing 
for his invention, not more than a hundred pounds 
or so, and he was undoubtedly robbed of his rights, 
but he had for that to blame his own character. 
Mr. French justly remarks that ‘‘ natural ability of the 
highest order, even when supported by education, 
industry, sobriety, and frugality, does not exonerate 
any man from the duty of acquiring a knowledge 
of his fellow men, and of learning how to deal with 
them in the business of life. ... Had he studied 
human nature with one tithe of the persevering 
skill and energy with which he devoted himself 
to his mechanical pursuits, his name would have 
ranked now amongst the highest in the nation, 
and his posterity amongst the wealthiest of its 
commercial aristocracy.”’ Crompton is, indeed, an 
outstanding example of the familiar fact that your 
inventor is rarely a good business man; but it is 
astonishing that not one of the rich manufacturers 
with whom he was thrown in contact thought fit 
to purchase his invention and patent it. Had one 
done so, he and Crompton would have been richer 
men, but we cannot help feeling that the country 
might have been the poorer, for, just as the nullifi- 
cation of Arkwright’s patents led to the rapid use 
of roller spinning, so the freedom with which the 
Mule might be used led to its rapid development, 
and the extension of the Lancashire textile industry. 
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WE have also to thank Mr. Bennie 
Gray for lending us Le Comte 
de Pambour’s Theory of the Steam 
Engine, a really delightful book, 
much less well known than the same author’s Treatise 
on Locomotives. De Pambour wrote four or five 
years before Joule had proved the relationship 
between heat and work, and at a time when com- 
paratively little real science had been devoted to heat 
engines. Carnot had, indeed, introduced his famous 
theory fifteen years before this volume of 1839 
was written, but the engine builders of the period 
were not able to follow it, and they had continued 
to use a number of rules of thumb which, as de 
Pambour points out, frequently landed them in 
difficulties. It is towards the destruction of these 
rules and their replacement by better rules that the 
book before us is directed. To read and enjoy it one 
has, as with many another old book, to exercise a good 
deal of imagination with negative sign. The reader 
must transport himself backward in time and divorce 
his mind of much of the knowledge he has. If he 
can derive no pleasure from this enterprise, then he 
had better leave de Pambour alone; but if he does 
derive pleasure from it, the more completely he is able 
to place himself in the mental attitude of the engineers 
of some eighty years ago, the more will he enjoy de 
Pambour’s ingenious arguments directed first to 
prove that the pressure in a cylinder could be no 
greater than the resistance offered by the piston, 
and secondly, to show that,contrary to the opinion 
of the time, the temperature of the steam fell as the 
pressure fell, and was not constant. From this he 
was led to the conclusion that the law of Boyle did 
not hold good for steam, and whilst he did not reach 
the now familiar Rankine expression for the expansion 
of steam, he did recognise the important truth that 
P x Vis not a constant, and he pointed out the 
importance of this truth on steam engine theory. 
His merit in making this observation has been 
overshadowed by later investigators, but there can 
be little doubt that the publication of this book, 
and even more of the Treatise on Locomotives 
which preceded it by a few years, and in which the 
same facts are put forward, placed the theory of the 
steam engine on a more rational basis. 
ca ee 


De Pambour. 


In bringing to an end the first 
series of these notes, we wish to 
express to our readers our cordial 
thanks for their many kindly refer- 
ences to them. It is an undoubted fact that of late 
years an increasing desire has been shown for short 
articles ; at the same time the constant development 
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of engineering has made it more and more difficult to 
deal with technical subjects as briefly as of yore. It 
is also the fact that many subjects which should and - 
which do interest engineers have been generally 
neglected by technical editors because the scheme of 
the papers does not admit of their introduction. It 
was under the influence of these views that these notes 
were started, and their success is sufficient evidence 
that they have met a want that really existed. We 
make no claim for them that they are more than the 
table-talk of the profession, and just as that kind of 
conversation wanders over a score of different subjects 
without ever dwelling upon one to the point of 
exhaustion, so we have endeavoured in these notes to 
touch each week on a variety of topics. They cease 
now because we have reached a period of the year 
when subjects for such light treatment do not come 
readily to hand, and when the library is less attractive 
than the open air; but, with the approval of our 
readers, we look forward to resuming them when the 
days draw in again, and the long evenings induce 
reflection. 








LITERATURE. 

How to Lay-out Turret Lathe Tools. A Handbook for 
those who Design Tools for Use on Capstan and 
Turret Lathes and Automatic Turning Machines. 
Alfred Herbert, Limited, Coventry. Price 2s. 6d. 

ALTHOUGH this is a “‘ trade” book, in the sense that 
it is published by a manufacturing firm and deals 
principally with the products of that firm, it is in no 
sense a catalogue, and is, as it calls itself, a “‘ hand- 
book.” It may be safely said that there is no firm 
of machine tool builders in Great Britain with a 
larger experience of modern turret tool work than 
Alfred Herbert, Limited, and in this little volume it 
gives us a great deal of concentrated knowledge 
acquired in the course of many years devoted to the 
development of this class of work. It would be 
impossible to make in the space at our disposal any 
useful extracts from the twenty-five chapters, but we 
may}mention that they deal with such subjects as 
laying-out—work that should be done in the drawing- 
office on tracing paper so that one sketch may be 
laid over another if necessary; chucking—in this 
chapter the advantages of the Coventry chuck are 
described, but most of the remarks refer to general 
practice ; the design of fixtures ; drilling, boring and 
reaming—two chapters of a very practical kind 
whilst turning, profiling, tapping and screwing occupy 
other chapters, all of them without exception bristling 
with useful workshop hints and suggestions. 

In the preface the author remarks that “‘ The 
success of a lay-out of tools is dependent on the sound 
judgment of the designer, which in turn can only be 
based on past experience and familiarity with the 
best shop practice,’ and in a concluding chapter he 
writes: ‘‘ Simplicity in cutting tools, so as to make 
them easy to sharpen and easy to replace, is the basis 
of good design. . . . The designer should resist the 
temptation to allow his ingenuity to run away with 
his judgment. ‘ Ingenious’ tools spend most of their 
time in the tool room being kept in repairs, and the 
greatest production is nearly always obtained from 
a lay-out of a simple nature which is easily understood 
and taken care of by the operators.” These two 
quotations may be fairly regarded as summing up the 
principles underlying the art of laying-out tools. 
Important at all times, they are doubly important 
now, when the future of the country lies not less in the 
hands of its machine tool experts than in the hands of 
its generals. We are confident that whilst this little 
volume will be welcomed particularly by firms using 
Herbert lathes, it will be appreciated for its sound 
shop sense by all managers. 











OBITUARY. 


GERVASE DOUGLAS SEATON. 


THE death took place rather suddenly last week of 
Mr G. D. Seaton, who was well known amongst 
engineers in the North of England. Mr. Seaton had 
a varied experience in many branches of mechanical 
engineering. He was for some years in India, where 
he represented Hornsby and Sons, with which firm he 
was instrumental in developing the oil engine industry. 
After his return from India, he became associated 
with the business side of Easton and Anderson, and 
later with Willans and Robinson.- At the time of his 
death, however, Mr. Seaton represented the firm of 
Richardsons, Westgarth and Co., Limited, in con- 
nection with the turbine and condenser departments. 
He was a popular member of the Engineers’ Club of 
Manchester, of which he was chairman, and his 
untimely death at the age of forty-nine is. much 
regretted by all who knew him. 








Tue Chief Secretary for Ireland said recently that if the 
ordinary pre-war conditions were given for the Irish 
seaside resorts it would involve the running of a large 
number of special and excursion trains, and in existing 
circumstances the Irish Railway Executive Committee 
is opposed to increasing the amount of merely pleasure 
traffic. The railway companies’ stock of coal and stores 
is being heavily trenched on, and their locomotives need 
easier work and more repairs. 
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THE BRIQUETTING OF METAL SWARF. 
No. IV.* 


Wx have, since the first three articles of this 
series were penned, received from the firm of Wm. 
Johnson and Sons (Leeds), Limited, of Armley, 
Leeds, information regarding its experience in swarf 
briquetting and with machinery for effecting it. This 
we now have pleasure in putting before our readers. 

It will be remembered that we mentioned, in a 
preceding article, that one of the advantages claimed 
for the use of hydraulic pressure in swarf briquetting 
is that it is possible to obtain with it a constant 
and uniform pressure upon the material in the 
mould, irrespective of the density of the actual 
material under compression, or, in other words, 
briquettes can be produced of different lengths 
which have all been subjected to the same pressure 
per square inch. With mechanical pressures, on 
the other hand, it is usual to have fixed points of 
motion, ¢.e., the pressing plungers move to the same 
fixed points at each stroke, so that if at one time 
the moulds are filled with a charge of material which 
is exceptionally dense as compared with the general 
run of material, the pressure at that particular stroke 
is considerably greater than normal, and may result 
in damage being done to the press. This, unless 
steps were taken to prevent it, might easily happen 
when dealing with materials which are of greatly 
varying consistency, 7.e., say, when briquetting 
steel turnings, when, occasionally, pieces of solid 
metal may become mixed with the turnings. Such 
pieces entering the mould would cause the charge 
at that time to be more dense than it would be if 
only “curly’’ turnings had been dealt with. An 
examination of many samples of brass and cast iron 
swarf has shown that the materials are of reasonably 
consistent character. On the other hand, samples 
of steel turnings from, say, munition factories, may 
show great variation. It would therefore appear 
that the latter material requires a press specially 
adapted to deal with the irregular character of the 
material under treatment. 

Messrs. Johnson and Sons have been well known 
for their briquetting machinery for the past twenty 
years. Probably one of their principal lines of 
business is the manufacture and supply of compressing 
machines for dealing with hard, refractory materials, 
e.g., in the manufacture of iron, copper, and nickel 
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“THe Encincer”? 
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ore briquettes, dolomite and magnesite bricks, coal | over @ coarse screen, .¢., of about }in. -mesh, and 
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and coke briquettes, &c. &c. This question of the 
variation in density of materials has, therefore, been 
* No. III. appeared June 22nd. 








| before them for a considerable time, and they have | screened, and material which will pass between the 
‘taken steps to ensure that, within reasonable limits, | prongs of a fairly wide-meshed loading fork is taken 
| the presses which they manufacture have a sufficient | to the briquetting press. The briquetting of swarf 

“‘factor of safety ” to overcome any risk there may | is therefore somewhat analogous to the briquetting 

















Fig. 7—THE “PRESIDENT” BRIQUETTING PRESS 


be of damage to the machine. The firm has had its | of iron ore, and similar precautions have to be taken 
machinery briquetting iron ore in the Cleveland and | in both cases. 

Staffordshire districts for the past fifteen years. Messrs. Johnson have already supplied several 
Iron ore, before being briquetted, is usually passed | presses for dealing with swarf and also steel turnings, 


Swain So 


—ARRANGEMENT OF THE ‘“PRESIDENT’’ BRIQUETTING PRESS 

and for this purpose have adapted their iron 
ore briquetting machine, to which they have given 
the name of the “President” toggle press, an 
example of which is given in Fig. 7. It ‘is,a 


all material which passes through the screen is 
delivered to the briquetting plant. In the Stafford- 
shire district the calcined ‘‘ mine ash” is not even 
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mechanical press, which is designed to exert up 

to 250 tons total safe load. This appears to be a 
great pressure for a mechanically-operated machine, 
but it is brought about by the adoption of the toggle 
lever with “ knuckle ”’ joints. 

» A feature of the press is that it has a stationary 
mould. Messrs. Johnson build presses with rotating 
mould tables, and recommend them for certain 
classes of work, i.e., for coal briquetting; but in 
dealing with iron ore, metalliferous swarf, &c., 
where there is considerable wear and tear of moulds 
and working parts, they strongly recommend a 
press with a stationary mould, since, with it, the 
mechanism may be considerably simplified, and the 
wear and tear, and, consequently, the cost of upkeep, 
power for driving, &c., reduced. 

As shown in the drawing of the press which is given 
in Fig. 8, the machine is arranged to make two 
briquettes at each stroke, each briquette being 
9}in. by 4}in., or presenting an area of 85.5 square 
inches to the pressing plungers. It is thus possible, 
with the total load of 250 tons mentioned above, 
to exert a pressure up to 3 tons per square inch 
on the top and bottom surfaces of the two briquettes. 
However, as we have already explained, it is usual 
in briquetting swarf to produce briquettes of cylin- 
drical shape, and in the presses already supplied 
by the firm the moulds have been arranged to give 
briquettes 3in. diameter. At the request of the 
purchasers the machines have also only made one 
briquette per stroke—this being sufficient to deal 
with the quantity of material available. The area 
under pressure was therefore 7 square inches. 
Messrs. Johnson consider, however, that in dealing 
with swarf it would be possible to make two briquettes 
per stroke, and to increase the size to 4}in. diameter. 
The area under compression in this case would be 
31.8 square inches. 

The presses are worked at a speed of ten strokes 
per minute, and we give below a table showing the 





















































Fig. 9-MOULD AND UPPER AND LOWER PLUNGERS 


outputs from a press when dealing with different 
materials and producing different numbers and 
sizes of briquettes. The figures, which have been 
supplied to us by Messrs. Johnson, have, we under- 
stand, been taken from actual working tests with 
the presses which they have supplied :— 


Table Showing the Output of a President Toggle Press. 
Output per hour. 
With Steel Turnings :— Cwt. 
When making one briquette at a time, 3in. dia- 
meter, the total pressure (250 tons) is exerted 
upon 7 sq. in., 7.e., 35 tons per sq. in... a Sots 
When making two briquettes at a time the pres- 
sure would be 17.5 tons persq. in. .. .. «. 
When making one briquette, 4}in. diameter, the 
total pressure (250 tons) is exerted upon 15.9 sq. 
in., #.e.. 15 tons per sq. iM... «2 «2 os oe 
When making two 4}in. dia. briquettes the pres- 
sure per sq. in. is 7.5 toms... .. .. «+ «- 
The specific gravity of a briquette made from steel 
turnings, 3in. diameter by Ijin. thick, and 
weighing 32 oz., is 4.5. 


With Cast Iron or Brass Turnings :— 

When making two briquettes at a time, 3in. dia- 
meter, the total pressure (250 tons) works out 
at 17.5 tons per sq. in... Fah ae ae bw 

When making two briquettes at a time, 4}in. dia- 
meter, the pressure per sq. in. would be 7.5 tons 

The specific gravity of the cast iron and brass 
briquettes, 3in. diameter by Ijin. thick, and 
weighing 25 oz., is 4.96. 


It will thus be seen that the output of the machine 
for a fifty-four hour week, when producing two 


37 





briquettes at a time, would be 53 x 54 ewt., or, say, 


143 tons with steel turnings, and 37 x 54 cwt., or, say, 
100 tons, with cast iron or brass turnings. 

The operation of the machine is as follows :—The 
material to be briquetted should be lifted, by means 
of an elevator or other suitable appliance, and dis- 
charged on to a floor erected above the press. A 
youth is then employed to ensure a regular supply 
of material to the chutes leading down to the auto- 
matic charger. The chutes end in a sheet metal 
hopper of such a size as will ensure that the automatic 
charger is filled each time it comes to rest underneath 
it. If necessary a grid can be placed over the mouth 
of the chutes to prevent any large pieces of metal 
being fed with the swarf, and the attendant can 
throw these to one side, ready for being conveyed to 
the re-melting furnace, since it is, of course, unneces- 
sary that they should be briquetted. 

The chutes may be of sheet metal or strong sail- 
cloth, and are made narrower at the top than at the 
bottom, so as to prevent “‘ hanging up.” The feed 
hopper is marked A in the drawing, Fig. 8. The 
charger B is operated by means of the cam C through 
the rocking lever D and link E, and can be adjusted 
so as to give the requisite stroke from underneath 
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Fig. 10—-ARRANGEMENT OF SAFETY DEVICE 


the hopper to a position above the moulds. The 
charger passes over the moulds F, when the bottom 
plungers are at rest in their lowest position, and 
deposits the swarf in the mould. Any surplus 
material is carried back again in the charger on its 
return stroke. The depth of the mould, for filling 
purposes, is adjustable, and can be regulated whilst the 
machine is in operation. This is accomplished 
by turning the hand-wheel G to the right or to the 
left. This, operating through a worm and worm- 
wheel H and chain barrel and chain J, raises or 
lowers the levers K, and as the bottom plungers 
rest upon a steel block L, and this rests upon the 
levers K, the density of the feed can be adjusted 
as often as may be desired. The steel block L 
rests upon the bottom pressure block M, which is 
of cast steel, and by means of it the bottom pressure 
is exerted. 

When the charger has returned underneath the 
feed hopper the toggle levers N commence to expand, 
being operated by the forged steel connecting-rod O 
and the forged steel crank shaft P through counter 
gearing. The top plungers R then enter the moulds, 
and compress the material at the top. When 
sufficient resistance is met with, and before the toggle 
levers attain the perpendicular position, the top 
portion of the levers rises. This is connected by a 
round steel bar 8, 6}in. diameter, to cast steel links 
T at each side of the framework, and thence to the 
bottom pressure block. This is raised, and converts 
the stationary resistance to a live pressure, and, 
acting through the block L and the plungers, gives 
an exactly equal pressure to the top and bottom 
of the material. At this point the toggle levers 
are perpendicular, and are exerting their greatest 
pressure, but the machine is so designed that the 
levers are carried beyond this position for a short 
distance, so as to release the pressure momentarily, 
and to allow any air that may be imprisoned in the 
mould to escape before the final pressure, which is 
effected on the return stroke, is exerted upon the 
material. The machine is therefore a double com- 
pression machine, giving two distinct pressures at 
top and bottom of the briquette. 

As the toggle levers recede, two “lifting cams” 
U come into operation, and, acting through levers W 
and links X, cause the lower block L to ascend, 
thus bringing the compressed briquette to the top 
of the mould table. As the charger comes forward 
with another quantity of material it pushes the 
finished briquette to the front of the machine, from 
whence it can be loaded into boxes or on to wagons, 
ready to be taken to the furnace. This sequence of 
operations is then repeated. 

A drawing of the mould table and mould is given 
in Fig. 9, and it will be observed that the moulds 
are separate and readily renewable. A _ simple 
method of protecting the machine against injury, 
should a solid piece of metal be fed into the moulds, 
is shown in Fig. 10. It consists of a shearing plate, 
so arranged in the top press head that a hole would 
be punched through the plate before the 64in. bar 
alluded to above could be sheared. Where required, 





however, Messrs. Johnson fit to their machines a 
hydraulic relief. This is a common device in coal- 
briquetting machines, and is, perhaps, more necessary 
in dealing with steel turnings than with brass or 
cast iron swarf. This appliance enables briquettes 
of varying thicknesses, due to varying densities of 
the charges, to be produced, but at the same time 
ensures that each charge shall receive the maximum 
pressure provided for. Thus, Messrs. Johnson point 
out the principal advantage connected with a 
hydraulic press is combined with the advantage in 
output to be derived from a mechanical press. 

The brake horse-power required to drive the press 
is, we understand, from 15 to-20 brake horse-power, 
and the press can, if required, be coupled direct to 
an electric motor. It has, in fact, been equipped in 
that manner for briquetting copper ore. 

One of the greatest difficulties met with in dealing, 
with steel turnings is the fact that they vary con- 
siderably in length, the spirals being sometimes more 
than a foot long, and at others quite short. Messrs. 
Johnson have therefore gone into the question of 
reducing them to a more or less uniform condition 
previous to feeding them to the briquetting press, 
and have found that the best type of machine is a 
centrifugal pulveriser somewhat similar to their 
Dragon pulveriser, but having a special type of 
“beater” and grids. 

We may add that the firm makes three sizes of its 
toggle press. 

ae * * * * * 


With reference to the scrap bundling presges, 
which were described in Article No. III., we have 
been asked by Hollings and Guest, Limited, of 
Birmingham, to state that they are the original 
makers of bundling presses in this country, and that 
they: make two types of machine for the purpose. 
In the case of one type, the bundles produced are 
either rectangular or cylindrical slabs, and in the 


| other the bundles are made to fit special shapes of 


melting pot. 








NATIONAL DEFENCE IN THE UNITED STATES. 





In the summer of 1915, a movement, in which the 
engineering societies of the United States took a leading 
part, led to the formation of the Naval Consulting Board, 
the members of which were appointed by Mr. Daniels, 
the Secretary to the Navy, on nominations made by 
eleven engineering and scientific societies. The success 
that attended the work of the Board, particularly in 
making an industrial census, showed the necessity for 
@ permanent central authority and, as a result, the 
Council of National Defence was constituted by an Act 
passed on August 26th, 1916, the wording of which Act 
was as follows :— 


““A Council of National Defence is hereby established 
for the co-ordination of industries and resources for the 
national security and welfare, to consist of the Secretary 
of War, the Secretary of the Navy, the Secretary of the 
Interior, the Secretary of Agriculture, the Secretary of 
Commerce, and the Secretary of Labour. The Council 
of National Defence shall nominate to the President, 
and the President shall appoint, an advisory commission, 
consisting of not more than seven members, each of whom 
shall have special knowledge of some industry, public 
utility, or the development of some natural resource, 
or be otherwise specially qualified, in the opinion of the 
Council, for the performance of the duties hereinafter 
provided. The members of the advisory commission 
shall serve without compensation. 

‘* It shall be the duty of the Council of National Defence 
to supervise and direct investigation and make recom- 
mendations to the President and the heads of the executive 
departments, as to the location of railroads with reference 
to the frontier of the United States, so as to render possible 
expeditious concentration of troops and supplies to points 
of defence ; the co-ordination of military, industrial, and 
commercial purposes in the location of extensive highways 
and branch lines of rai}roads ; the utilisation of waterways ; 
the mobilisation of military and naval resources for defence ; 
the increase of domestic production of articles and 
materials essential to the support of armies, and of the 
people during the interruption of foreign commerce ; 
the development of sea-going transportation; data as 
to the amounts, location, method, and means of production, 
and availability of military supplies; the giving of 
information to producers and manufacturers as to the 
class of supply needed by the military and other services 
of the Government, the requirements relating thereto, 
and the creation of relations which will render possible, 
in time of need, the immediate concentration and utilisa- 
tion of the resources of the nation.” 

Dealing first with railways, it should be said that 
Mr. Daniel Willard, the president of the Baltimore and 
Ohio Railroad, was made one of the seven members of the 
Advisory Commission and its chairman. On his recom- 
mendation the American Railway Association appointed 
in February last an executive committee on national 
defence, the members of which are Messrs. Hale Holden, 
Fairfax Harrison, Samuel Rea, Howard Elliott, and 
Julius Kruttschnitt, with Mr. Willard as a member ex 
officio. Under this executive committee are six territorial 
committees, one for each of the military commands. 
The six territorial committees contain representatives 
from twenty-six railway companies, the members being, 
generally, presidents of railroads. Each committee 
has a transportation officer and an accountant. Each 
of the States in the Union has also a transportation officer 
and an accountant placed at its disposal, and these are 
attached to the mobilisation point of the State. Under 
the American Railway Association’s Executive Committee 
there are sub-committees dealing with car service, military 
equipment standards, military transportation accountancy, 
military passenger tariffs, military freight tariffs, 
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The relations between the railroads and the Government 
differ in the United States from those that prevail here. 
The railroads remain independent of the Government 
although the President has—or shortly will have—power 
‘to take possession in whole or in part of any and all 
telephone and telegraph lines in the United States, their 
offices and appurtenances ; to take possession in whole or 
in part of any or all railroad lines in the United States, 
their rolling stock, offices, shops, buildings, and all appen- 
dages and appurtenances ; to prescribe rules and regulations 
for the holding, using, and maintaining of the aforesaid 
railroad, telephone and telegraph lines, or that portion 
of the same of which possession may be taken, in the 
manner most conducive to the safety and welfare of the 
United States; to draft into the military service of the 
United States, and to place under military control any 
or all of the officers, agents, and employees of the railroad, 
telephone and telegraph companies whose lines are so 
taken into possession; and such officers, agents, and 
employees shall be henceforth considered as members of 
the military establishment of the United States, subject 
to all the restrictions imposed by the rules and articles 
of war.” 

As yet the plan in the United States is that the Govern- 
ment shall advise the railways what service it requires, 
and the responsibility will be upon the railway managers 
to provide that service. When working to that end 
the railways of the country will be operated practically 
as one system. Upon the railway officers is placed the 
responsibility for producing results, and the Government’s 
only function is to determine what the requirements are. 

Labour is a very important matter. On the Advisory 
Commission is Mr. Samuel Gompers, the president of 
the American Federation of Labour, who, in turn, is 
chairman of a labour executive committee consisting 
of leaders of organised labour and representatives of influen- 
tial employers. This committee, at an early stage, 
passed the following important resolutions :-— 

“The defence and safety of the nation must be the first 
consideration of all patriotic citizens. To avoid confusion, 
and to facilitate.the preparation for national defence, 
and give a stable basis upon which the representatives 
of the Government may operate during the war, we 
recommend: (1) That the Council of National Defence 
should issue a statement to employers and employed 
in our industrial plants and transportation systems, 
advising that neither employers nor employed shall 
endeavour to take advantage of the country’s necessities 
to change existing standards. When economic or other 
emergencies arise, requiring changes of standards, the 
same shall be made only after such proposed changes 
have been investigated and approved by the Council 
of National Defence. (2) That the Council of National 
Defence urge upon the legislatures of the States, as well 
as all administrative agencies charged with the enforcement 
of labour and health laws, the great duty of rigorously 
enforcing the existing safeguardsas to the health and welfare 
of workers, and that no departure from such present 
standards in State laws or State rulings affecting labour 
should be taken without declaration of the Council of 
National Defence that such departure is essential for the 
effective pursuit of the national defence. (3) That the 
Council of National Defence urge upon legislatures of the 
several States that before final adjournment they delegate 
to the governors of their respective States the power 
to suspend or modify restrictions contained in their labour 
laws when such suspensions or modifications shall be 
requested by the Council of National Defence, and such 
suspension or modification, when made, shall continue 
for a specified period, and not longer than the duration 
of the war.” 

Another committee dealt with raw materials, minerals, 
and metals. Among other good work done by this body 
was the fixing of the price of the steel required by the 
Government. The agreement arrived at provided that 
there was to be no increase in prices over those paid for 
material used in the 1916 naval programme. The prices 
are substantially lower than current market prices, and 
it is estimated that they involve a saving of approximately 
18,000,000 dols. on the tonnage required for 1917. Prices 
for copper, brass, and aluminium have also been similarly 
fixed. 

The Council of National Defence has also appointed a 
committee on coal production, the purpose of which will 
be primarily to increase the output of anthracite and 
bituminous coal and coke, one of the most difficult pro- 
blems in connection with the defence of the nation. The 
committee will co-operate with the committee on raw 
materials, and, in accelerating the movement of coal to 
points where the need is greatest, it will co-operate with 
the American Railway Association’s special committee. 
There will be sub-committees working in various parts of 
the country, in order to bring about direct contact with 
the producers and business firms whose aid will be sought. 

The Executive Committee on Munitions and Manu- 
facturing appointed a sub-committee as Munitions 
Standard Board, the members of which are men who, 
for the last three years, have had an intimate knowledge 
for the production and delivery of munitions, and, 
according to a statement of the Committee, their 
services, particularly as to the quantity production, 
will obviously be of great value to the War and Navy 
Departments. They are especially qualified to establish 
such fundamentally vital things as correct specifications 
and detail drawings as may be necessary for the immediate 
manufacture, by the Government, and by private manu- 
facturers, of arms, munitions, and special equipment 
necessary to arm and equip the land forces likely to be 
required of the United States in time of war. 

The Executive Committee on Medicine and Sanitation 
has, inter alia, arranged to undertake the standardisation 
of surgical instruments and supplies, and it has caused 
special courses in military medicine to be established 
in fifty American medical colleges. Other committees 
deal with science and research—including engineering 
end education, commercial economy, and motor transport. 
But the most interesting of the remaining subjects is 
that of food prices and supply. Of this Mr. Herbert 
C. Hoover has charge. Mr. Hoover is well known as the 
chairman of the American Commission for the Relief of 
Belgium. The Committee on Food Prices and Supply 
is ‘‘ to report to the Council such experiences as European 
Governments have had, and to advise as to proper methods 


of preventing recurrence, so far as practicable, of the evils 
arising out of speculative prices, and to stimulate increased 


production of all food supplies.” Mr. Hoover has secured | 


, the voluntary services of the staff of the American Relief 
Commission, and these will proceed from Belgium to 
France, England, and Italy, and investigate the existing 

! food situation, the harvest prospects, import necessities, 

and methods of regulating food distribution and prices. 








IMPROVEMENTS IN VACUUM BRAKE 
APPARATUS. 

In recent years notable strides, the result of painstaking 
development in the design of many of the essential features 
of the apparatus, have been made in the efficiency of the 
vacuum brake. To many of these we have, from time to 
time, drawn attention, and we are now able to give the 
following description of some of the more important 
modifications which have been introduced by the Con- 
solidated Brake and Engineering Company, Limited, of 
London. 

For many years the casings of vacuum brake cylinders 


iron at the base which was turned on its face and sides 
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and riveted tothe body. This construction was anything 
but ideal, as it lent itself to the possibilities of leakage at 
many points. In the year 1909 the firm introduced a 
seamless casing, which was drawn from a single plate, and 
the only rivets required were those employed for fastening 
the angle iron to the casing, as shown in Fig. 1. This was 
a considerable improvement, as it greatly reduced the 
possibilities of leakage and gave slightly increased 
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Fig. 3—-NEW DESIGN WITH FLAT TOPPED CYLINDER 


capacity. The apparatus, moreover, weighed a little less. 
Recently, this company has brought out, and patented, 
still another design which does away with the original 
angle iron, and consequently, with all rivetings, the result 
being that the apparatus is still lighter and gives more 
vacuum capacity. A special feature of the newest design 
is a flat top which is stiffened by four corrugations in the 
corners of the angle—Fig. 3—though an alternative 
design has, with the same object, concentric corrugations. 





7 THVT 
eOanarasiinieeatl nm 











D\\\ Yeeeah thapatibadaasasiiia 





“Sue EncinceR” 


The old and new methods of jointing the cylinder to 
the casing are shown in Figs. 1 and 2, in which the 
simplicity of the present joint is clearly seen. The spigot 
of the cast cylinder protrudes up the inside of the casing 
and thus forms a support for the purpose of keeping the 
base of the casing circular. The cast iron cylinder is then 





held to the casing by six bolts passing through lugs on the 


were made up by that company in three parts, viz :— | 
(a) The body with a vertical riveted seam ; (6) a top or | 
dome, which was riveted to the body; and (c) an angle | 





 dalalbiaad and through angle iron brackets affixed to the 
casing at intervals—see Fig. 3. Though these brackets 
are shown riveted to the casing, they can, the makers 
point out, be equally well welded on. It will be readily 
seen, therefore, that in the newest design the chances of 
leakage are much reduced. The cylinder in question gives, 
we understand, an increased power of over 9 per cent. 
compared with the old type of cylinder. 

Another improvement introduced by the company is in 
connection with the type of cylinder known as the 
** Engine ” or Separate Chamber type, which is not self 
contained inside a reservoir. The illustration, Fig. 4, of 
the old type shows it to be clumsy as compared with the 
latest introduction—Fig. 5—which it will be seen has its 
joint higher up at the position where the rolling ring rests 
when the brake is in the off position. The base is made of 
plate steel pressed into shape, and is reinforced at the 
centre by a strengthening piece which carries the gland 
box. The object of this arrangement is to facilitate the 
removal of the piston whilst the cylinder is in position on 

| the vehicle with the least possible labour. 

Another arrangement of cylinder which was brought out 
by this company, and which has, we gather, proved a very 
great success, is what is known as their ‘‘ Crab” cylinder 
and rigging—Fig. 6. The cylinder itself carries two 
brackets on which are mounted bell cranks. To the short 
‘ends of these cranks are attached the pull rods to the 
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Figs. 1 and 2—OLD AND NEW METHODS OF JOINTING CYLINDER TO CASING 


brake block levers. The object of this arrangement is 
that the cylinder shall always adjust itself to any in- 
accuracies owing to wear, and shall, so to speak, be self- 
contained. In the old arrangement of a brake shaft 
affixed to hangers attached to the underframe of the 
vehicle, all the stresses were transferred to it ; in the new 
arrangement all the stresses are taken up and absorbed by 
the cylinder direct, and all vertical stresses on the under- 
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Fig. 6—-CRAB-TYPE APPARATUS 


| frame are eliminated. ‘There is also a great saving in the 
| weight of the rigging. 
| An improvement recently introduced to facilitate the 
| renewal of the piston-rod packing ring, and also to obviate 
| the difficulty often experienced in bringing the eye end of 
| the piston-rods in true alignment with the brake shaft, is 
| shown in Fig. 7. This arrangement allows of the gland 
packing rings being easily removed for renewal, by simply 
‘removing the swivelling crosshead, this operation taking 
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Figs. 4 and 5—OLD AND NEW DESIGNS OF “ENGINE”? TYPE CYLINDER 


but a few moments, and without the necessity of with- 
drawing bolts or unscrewing a detachable piston-rod head, 
as hitherto. The crosshead is placed in position by 
slipping it over the end of the piston-rod a sufficient 
distance to enable a’split washer or collar to be placed in 
the recess formed near the extremity of the rod; the 
crosshead is then dropped over the collar so placed, which 
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forms a bearing. It can then be swivelled to the desired 
position. The absence of screw threads, which are liable 
to corrode or slack back, is pointed out as being a decided 
advantage, while the known tendency of the cylinder 
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: Fig. 7 


pistons to creep, end thus distort the rolling rings, is 
provided for by the freedom of the crosshead to swivel. 

Among other improvements which this company has 
introduced, we may mention the hose pipe end, in which 
a grid for the prevention of foreign matter being sucked 
into the pipe is formed as an integral part of the wire coil. 
This should prove to be a great advantage, since the 
fitting of it is not left to chance. 








THE W. R. COMBUSTION INDICATOR. 





A NEw form of apparatus for showing at a glance the 
percentage of carbonic oxide in flue gases has been patented 
by Mr. H. R. Webster, of Horsforth, near Leeds, and is 
being made by Holdsworth and Sons, Limited, of Croft 
Boiler Works, Leeds-road, Bradford. The instrument has, 
we understand, been working in service with great satis- 
faction for six months or so now. Indeed, at one place 
where it is fitted, namely, the West Riding County Asylum 
at Wakefield, the engineer and clerk of works, Mr. 
W. M. Harrop, A.M. Inst. C.E., has checked it with an 
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Orsot recorder, and has, we are informed, found that 
there was less than one-half of one per cent. difference 
between the readings of the two instruments. 

The ‘“‘ W.R. Combustion Indicator or CO, Recorder,” 
to give it its full title, is shown in the accompanying 
half-tone engraving, and its working will be readily 
understood from the diagram. An aspirator worked 
by a minute jet of steam continuously aspirates gases 
from the flue which it is desired to keep under observation. 
The path of the gases is shown by arrows. They are first 
drawn through a filter, and pass from thence into a 
chamber containing a porous pot inside which is a dry 
reagent the nature of which has not been disclosed to us. 
A pipe connects the chamber with a vessel containing 
water into which dips one end of another pipe S, the other 
end of which is taken into the inside of the porous pot. 
Some ofjthe gases penetrate into the interior of this pot 
and are “absorbed by the reagent, with the result that a 
partial vacuum is formed, and the water is forced up the 





pipe 8. The latter is provided with a scale so graduated 
that the percentage of CO, in the flue gases can be read 
off directly. Seven-eighths of an inch in height represent 
one per cent. of CO, With an indication such as this 
immediately in front of him a stoker is enabled so to 
manipulate his fires as to obtain the best results. 
Among the advantages claimed for the instrument 
are (a) that it has no moving parts; (b) that it gives a 
continuous reading of the CO, present ; (c) that it responds 
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ARRANGEMENT OF COMBUSTION 


immediately to all changes of,CO, ;7 (d) that no adjustments 
are required ; and (e) that no liquid absorbents, rubber 
tubing, or other perishable substances are used in its 
construction. As regards supervision, we gather that all 
that is required is that the cartridge of absorbent should 
be replaced every other day, an operation which takes 
a couple of minutes, the cost of absorbent being some 
one shilling per week per instrument. 








THE PIXATION OF NITROGEN. 


A DEVELOPMENT of considerable significance is about to 
be made in Manchester in connection with the manufacture 
of nitric acid. We understand that a plant for the separa- 
tion of nitrogen from the atmosphere by the Kilburn- 
Scott three-phase process is about to be erected in the neigh- 
bourhood of one of the largest power stations. Electrical 
energy for the process will be obtained from the Manchester 
Corporation, and the initial plant will require about 1000 
horse-power. If successful, however, the apparatus, we are 
informed, will be largely increased. As there is an 
immense demand for nitric acid at the present time for the 
manufacture both of explosives and of fertilisers and other 
products, the experiment will be regarded with special 
interest. 

Mr. Kilburn Scott has taken out several patents con- 
nected with the fixation of nitrogen from the air, and we 
believe a small experimental plant has already been at 
work in the district. The furnace utilises three-phase 
alternating current. In one form three horn-shaped 
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Fig. 1 


electrodes are arranged at 120 deg. apart round a central 
vertical metal pipe, as shown in Fig. 1, which is reproduced 
from the patent specification. This pipe A is earthed and 
forms the neutral point of a “‘ star connected ”’ three-phase 
system, each of the electrodes being connected to one of 
the phases. The bottom of each horn electrode 
approaches close to, but does not touch the central pipe, 
and provision is made for starting arcs between the elec- 
trodes and the pipe. The inventor claims that the arc 
flames travel up the diverging electrodes, and, following 
each other at every half period of the alternating-current 
supply, give practically three continuous arc flames in the 
spaces between the electrodes and the central pipe. The 
arcs are driven upwards by three blasts of air, which issue 
from nozzles in the central pipe. The inner tube of the 
pipe projects upwards to a point about level with the top 
of the electrodes, and at this point there are three further 
nozzles, from which further blasts of air emerge—as shown 
in Fig. 2. These blasts provide the cold zone which is 
necessary for the fixation of the nitric acid gas. The air 
which drives the arcs upwards is preferably at a high 
temperature, but the air which emerges from the top of 
the pipe must be as caol as possible. The upper part of 





| the central pipe is liable to be burned away, and 


to prevent this it is surrounded by a tube which is easily 
renewable. 

The electrodes are entirely enclosed in a structure built 
of refractory bricks, as shown in Fig. 1, and a wide space 
is provided above and around the tops of the electrodes, so 
that freshly formed nitric oxide gas may mix with the 
cooling air. The gases and air are then drawn off through 
large sized openings, and pass to flues which connect the 
various furnaces. A boiler for raising steam may, of 
course, be combined with the furnace to utilise the 
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Fig. 2 


waste heat. The electrodes are made off[steel tubing C, 
through which water flows, and renewable strips D are 
clipped on to the metal. * The electrodes are mounted on 
carriages, so that they can be quickly withdrawn from the 
furnace. 

It is claimed on behalf of this process that it enables 
nitric acid to be produced with considerable profit, the 
output per kilowatt year being about 1} tons, which, at the 
current prices, should leave a handsome margin for the 
manufacturers. It remains to be seen how far the project 
will fulfil the anticipations of the promoters. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Surprises. 


Contrary to anticipations, consumers find 
themselves in the happy position of having to pay little 
more than a week or a fortnight ago for finished 
iron. Best bar users are especially congratulating thom- 
selves. The explanation of the position is supplied in 
the circumstance that the Government increase of 5s. in 
pig iron “ control” maximum is found to be very limited 
in extent. The effect of the advance is, of course, still 
a matter of some speculation. Those classes of iron 
which do not come within the official control are a 
shade firmer; but only in continuation of a movement 
which has been in progress for some time. Many things 
have contributed to the marked appreciation of values 
since price restrictions were applied to bar iron and some 
other classes of finished material. But one very infiuential 
factor has been the advance of merchant iron prices, 
together with the stringency of best bars and the preference 
given to material answering the higher specifications. 
The Government shipbuilding programme has given a 
further impetus to the demand for more costly qualities. 
It seems unlikely now that Staffordshire marked bar 
prices will move up from their present basis of £15 10s., 
less 24 per cent., per ton, nor does it seem probable that 
quotations for second-class bars and merchant iron will 
be increased to any material extent. Sellers to-day— 
Thursday—quoted £15 5s. to £16 net, and for some sales 
even £16 10s. net per ton. Third-class or common bars 
remained at £14 10s. to £15 net, delivered to Black Country 
users. So much of the output is being commandeered 
that strips, hoops, &c., are in very short supply, with 
the consequence that prices show irregularity. The 
general tendency is still upward. Galvanised sheets 
were again a very poor market, export demand being hardly 
more than nil, and the number of black sheet mills running 
grows no larger week by week. Galvanised corrugated 
sheets were repeated at £28 10s. for export, and £29 10s. 
for home consumption for 24 W.G. material. Plain 
black merchant sheets of the same thickness were £19, 
and painted ditto £20 5s., a rise of 5s. per ton upon recent 
values. 


Boiler Plate Prices Advanced. 


Consumers of iron boiler plates and other descrip- 
tions of heavy iron for best engineering purposes are 
experiencing a rapid rise in prices. It is reported that 
over the past two months some classes of best West 
Yorkshire iron boiler plates, which find a considerable 
market in the West Midlands, have advanced over £10 
per ton. Plates of 3} cwt. have increased from £29 to 
£40 per ton, plates up to 5 ewt. from £31 to £42, and 
above 5 cwt. from £33 to £44. 


Pig Iron. 
A few months ago there was no _ difficulty 
in buying ordinary grades of pig iron. To-day it 
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is“ different. Producers are no longer on the look- 
out for customers; their anxiety is rather to avoid 
over-pledging output. A large proportion of the iron is 
sold before it leaves the furnaces. If maximum prices 
were governed by the urgency of demand the smelters of 
North Staffordshire, Derbyshire, and Northamptonshire 
would be in an unchallengeable position with reference 
to their application for an advance on the Government 
maximum. It is now, however, pretty generally recog- 
nised that the advance authorised in South Staffordshire 
common and part-mine will not be extended to the other 
districts named. A considerable proportion of next 
quarter’s output at the furnaces is already sold. Foundry 
iron in particular is scarce. Prices are so strong that 
Staffordshire owners have no difficulty in getting the 
full 5s. advance which the Government has authorised. 
South Staffordshire part-mine has been put on the market 
rather more freely since the readjustment. Smelters 
state, however, that they are unable to comply with the 
full requirements of customers. Current prices are :— 
South Staffordshire irons: Common, 95s.; part-mine 
forge, 100s.; foundry, 102s. 6d.; all-mine forge 115s.; 
foundry, 120s.; warm-air forge, 145s.; foundry, 155s.; 
special quality (Lord Dudley’s cylinder), 167s. 6d.; cold- 
blast, 182s. 6d. North Staffordshire: No. 4 forge, 95s.; 
foundry numbers, 97s. 6d.; basic, 97s. 6d. Northampton- 
shire: No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; No. 3 
foundry, 90s.; No. 2 foundry, 92s.; No. 1 foundry, 94s.; 
basic, 97s. 6d. 


The Steel Trade. 


It is understood on Birmingham Exchange this 
week that improved facilities have been arranged by the 
Government for the shipment of certain categories of 
steel material from America. The market is not getting 
much relief from that quarter, though steel wire rods are 
coming to hand rather better, and supplies are arranged 
over the next two months. The price has now gone up 
to about £29 at Liverpool. Stringency characterises the 
scrap iron trade, difficulties of transport aggravating 
the situation. The limitation of the price of steel plate 
shearings may, it is believed, be expected shortly. Plate 
shearings are selling freely atg£11 10s. for rolling down 
into sheets. They would command a market if they were 
much more plentiful than they are, rolling milljowners 
being unable to get steel sheet bars except for Government 
work. It is anomalous that shearings should sell at the 
maximum price fixed under the control for plates, and at 
£1 2s. 6d. more than the outside price authorised for sheet 
bars. But if anomalies were taken as justification for 
fresh Government severity the whole situation would 
have to be overhauled. 


Motor Engines and Government Control. 


So insistent is the demand of the Government 
Departments upon the output of the engineering shops 
of every description locally that the production of the 
motor works of the city continues to be almost entirely 
absorbed for Government p As concerns motors 
per se, it is interesting that lorries from three to six tons 
carrying capacity are urgently needed, and it is fair to 
remark that motor transport assumes ever-increasing 
importance in the prosecution of the war. The heavy 
repair work necessary to the efficiency of the transport 
service is also carefully provided for in the Birmingham 
workshops. The new scheme for bringing more land 
under cultivation is throwing a certain amount of pressure 
on motor engineers, and makers of motor tractors state 
that when the Government gets to work later in the year 
on the larger programme for next year’s cultivation it 
may be found necessary to organise a system of instruction 
in the handling of tractors on a correspondingly big scale. 


Export Trade Difficulties. 


The Birmingham Chamber of Commerce made 
known this week that complaints have been received 
from manufacturers concerning the difficulties encountered 
in ascertaining what precautions would satisfy the Customs 
or other Government authorities that they had done 
their best to prevent goods exported reaching the enemy, 
or a firm on the statutory list. The Chamber feels that 
it is desirable, first of all, that the Government should 
prescribe some form of precaution of a practicable charac- 
ter, and that when it contemplates instituting prosecutions 
it should, before coming to a decision, request the Chamber 
in the district in which the firm concerned carries on 
business to report upon the facts, and also the past record 
and standing of the firm. The Birmingham Chamber has 
appointed a committee of three to wait upon the War 
Trade Department to present these suggestions. The 
Chamber also states that complaints have lately increased 
respecting the multiplicity of forms manufacturers are 
required by the Ministry of Munitions to fill up, and the 
Executive Council desires that in future only particulars 
should be demanded which are regarded as really 
essential. A reduction in the multiplicity of forms 
—* it is pointed out, result in an enormous saving of 
wor 


Chain Trade Wages. 


The employers in the Black Country light forged 
chain trade have conceded an advance of 20 per cent. in 
the wages of the female chainmakers. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is still a dearth of news in the iron and 
steel markets, and although manufacturers are all as busy 
as they can be, the tone of the open market is quiet and 
dull. A question of interest at the moment is whether the 
American Government will take steps to control steel 
prices. At present all the steel bought by this country in 
the United States costs the nation twice as much as our 
own manufacturers are allowed to get. While America 
stood out of the war, of course, this was inevitable, and part 





of the price paid by Great Britain for her honourable 
resolve to stand up against oppression and barbarism ; but 
now there is something to be said for an appeal to the 
American Government to act so that the balance, after the 
war, may not be so heavily weighted against us. 


Foundry Iron. 


The demand for foundry iron is steady but 
perhaps rather quieter. On the other hand, the supply is 
lessening, and it is a matter for consideration on the part 
of consumers whether they are doing enough to secure 
their position in the near future. As a general rule, of 
course, there is always a plentiful supply of this iron for 
Lancashire foundries, and they may easily acquire the 
habit of assuming that in no case is it possible for such 
supply to fail. Just now it is well to bear in mind the 
interesting fact that common foundry iron in South 
Staffordshire is 10s. per ton dearer than it is in Derbyshire ; 
and that there is also a slight advantage in carriage on the 
Derbyshire iron as compared with Lancashire deliveries. 
Of course, consumers of foundry iron in Staffordshire will 
try to get a larger share of Derbyshire metal, and as they 
are busy just now this may make a considerable difference 
to the Lancashire supply. In former days the Lancashire 
ironfounder had a wide choice of foundry irons ; he could 
have Cleveland, Lincolnshire, Northamptonshire, North 
Staffordshire, and Derbyshire irons all at about the same 
price, and if he wanted Scotch he could have it by paying 
another 4s. or 5s. per ton. Now he is confined practically 
to two irons, and of one of these there is only a little ; if, 
therefore, the Derbyshire supply should become seriously 
lessened the outlook would be awkward. The prices of 
Derbyshire and of North Staffordshire remain at 98s. 8d. 
and 102s. 6d. respectively, delivered free to Manchester, 
and apparently there is no probability now of any change. 


Forge Iron. 

The inquiry which existed here for forge iron 
seems to be satisfied for the moment, and there were no 
buyers of forge on the market last Tuesday. Of course, a 
much larger quantity of forge iron could be used, and would 
be wanted if there were enough skilled labour to deal 
with it. 

Steel. 

There were no offers of semi-steel or finished 
steel of any description on the market this week, and 
apparently the usual importing firms are now doing 
nothing fresh, but using all their energies to get their old 
contracts completed. No doubt some semi-steel is being 
imported on Government account, but the figures do not 
appear, and private importers can do nothing. 


Scrap. 

Dealers in scrap are not doing very much fresh 
business this week. This is not surprising, so far as 
wrought scrap is concerned, for he would be a very foolish 
person who went about trying to sell wrought scrap 
at the limits imposed upon it. What is rather surprising 
is that more noise is not made about these limits, and some 
organised attempt to get them altered begun. Neither 
consumers nor the trade can benefit by the present restric- 
tions, and probably both buyers and sellers would agree 
together if a reasonable alteration were demanded. 
Dealers, in many cases, have still their old contracts to rely 
on, and they are busy getting them completed ; but a time 
will come—and it cannot now be very far off—when new 
transactions will have to be arranged. The position in 
ordinary heavy steel melting scrap is not so strained ; but 
the business now being done at the official limit of 105s. 
on trucks, plus a profit, is not so large asit should be. The 
inquiry for the scrap is there, but dealers are reserved in the 
matter of selling, and have a belief that the supply will not 
equal the demand. As a matter of speculation it is fairly 
obvious that as our steel output increases there will be a 
larger outlet for scrap ; but there is more than this to be 
said, for the use of scrap always inclines to grow 
more and more as our manufacturers get accustomed to 
using it. There was a time when it was quite difficult 
to persuade a manufacturer that anything could be done 
with steel scrap. Some business is being done in foundry 
scrap at 105s. for ordinary good qualities ; 110s. for good 
machinery quality, and 115s. for the best spinning 
machinery scrap ; but neither demand nor supply is very 
large at present. It may be that more of this class of 
scrap will be required should there be any difficulty about 
getting enough foundry iron ; and dealers do not think that 
the quantity coming into this market is likely to increase. 


Metals. 

There is no change in copper, strong sheets being 
quoted at £165. Of course a permit is required before any 
can be obtained. Small lots of tin are quoted at £252 for 
English, delivered here. 


BaArRRow-In-FurNEss, Thursday. 
Hematites. 

There is a very busy state of affairs all through 
this district in the hematite pig iron trade. Makers are 
experiencing a very full demand for their iron, and find it 
hard to keep pace with the requirements of users. On 
local account alone a big tonnage of metal is wanted. 
Barrow and Workington steel makers in particular are using 
up big supplies, leaving very little over for general trade. 
From other works where iron only is smelted the metal is 
sent where most needed. There are in all thirty furnaces 
in blast. Six of them are at the Barrow works. No 
addition has yet been made to the output, for more labour 
is still required at works and for the getting of raw mate- 
rial, but with regard to the latter question an improvement 
can soon be looked for, as additional miners are expected 
in the Furness district this week, where more housing 
accommodation is being provided for men for the pits. 
Prices are steady at the maximum rates of 127s. 6d. per ton 
for parcels of mixed numbers of Bessemer iron, and special 
brands are at 140s. per ton f.o.t. 


Iron Ore. 
The demand for hematite iron ore is very brisk. 
The requirements of smelters in the immediate district of 
the mines are heavy, and not a great deal of iron is going 





far afield in these days. More activity at the mines will 
shortly be the fact, and developments will be made in 
existing properties. The demand for foreign ores is strong, 


Steel. 


At both steel centres, Barrow and Workington, 
there is a very lively position. All the available mills are 
busily employed on a variety of work, the whole of which 
is for urgent use, and the wants of private consumers are 
very much in the background. The whole of the available 
plant is engaged, and the branches where the output for the 
time being is stopped are being overhauled and improved. 
The rail mill at Barrow, together with the merchant mill 
and the foundry and Siemens department, are maintaining 
a good output. Billets are at £12 per ton; heavy rails 
£10 17s. 6d. to £11 10s.; light rails, £14 to £14 10s.; heavy 
tram rails, £14; ship plates, £11 10s., and boiler plates, 
£12 10s. per ton. 


Fuel. 


There is a brisk demand for steam.coal, and prices 
are unchanged, with Lancashire or Yorkshire qualities at 
25s. to 27s. 6d. per ton delivered. House coal is in quiet 
demand at 27s. 6d. to 37s. 6d. per ton delivered. For coke 
there is a strong call. East Coast qualities are at 33s. to 
35s. 6d., and Lancashire sorts are at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Industrial Unrest. 


Tue Industrial Unrest Commissioners have com- 
menced their deliberations on the North-East Coast, and 
preparations as to procedure have been completed. 
Already the first meeting between the Commissioners and 
certain sections of the workers in the Tyneside engineering 
and shipbuilding world has been held. It is understood 
that no actual evidence was tendered to the Commissioners, 
but that delegates from the Tyne and Wear District Com- 
mittee of the Shipbuilding and Engineering Federation of 
Great Britain attended, and generally outlined some of the 
causes of the industrial unrest in the North. 


Cleveland Iron Trade. 


The conditions prevailing in the Cleveland pig 
iron trade at present are of such a character as to leave very 
little margin for the development of any fresh feature of 
particular interest. The market position, while steady 
and firm, is very quiet, and only a moderate business is 
reported. With the end of the month approaching con- 
sumers are content to await the July allotments. The 
applications for July, however, are likely to be less heavy 
than those of June, owing to the Scottish holidays, while 
there is also less pressure in the English foundries which 
are not engaged in supplying shipbuilding requirements. 
Foundry iron is plentiful, and it is not unlikely that more 
may be released for export to the Allies. The. demand 
from both France and Italy is continuously heavy. For 
home consumption No. 3 Cleveland, No. 4 foundry, and 
No. 4 forge are unchanged at 92s. 6d., with a premium of 
4s. for No. 1. Some sales of No. 4 have been made over 
a period at a shade below the maximum figure, several 
makers having good stocks of this quality. For export 
No. 1 is 107s. 6d.; No. 3, 102s. 6d.; No. 4 foundry, 
101s. 6d., and No. 4 forge, 100s. 6d. 


Hematite Pig Iron. 


The demand for hematite pig iron continues 
intense, and the output is going into immediate consump- 
tion, makers being unable to accumulate any stock. Home 
allocations are on the conservative side, but consumers are 
getting fair quantities to meet their day-to-day require- 
ments. In the export trade the allotments for June have 
not yet been issued. They are, in fact, invariably a month 
behind. Substantial shipments under old contracts are 
being steadily made, but new business is still hampered by 
the uncertainty of the price. The home maximum price 
is unaltered at 122s. 6d. for East Coast mixed numbers, 
while the export quotations are nominal at 137s. 6d. for 
France, and 142s. 6d. for Italy. 


Iron-making Materials. 


There is rather more business being done in 
foreign ore, particularly perhaps for outside descriptions. 
Most sellers, however, are very heavily sold forward. 
The demand for coke is heavier, but supplies are adequate. 
Good medium furnace kinds are quoted at 30s. 6d. delivered 
at the works. 


Manufactured Iron and Steel. 


Activity in the steel industry on the North-East 
Coast is exceedingly great. To the pressure for deliveries 
of the essential material for the munitions of war is added 
the equally insistent demand for the plates, angles, and 
other material which enter into ship construction, and 
while these demands are being fairly adequately met— 
thanks to a steadily increasing productive capacity— 
makers are practically precluded from entertaining private 
contracts. The position with regard to the export trade 
has become very tight. Even in the case of orders for the 
Allied countries permits are refused unless the applicants 
can furnish written evidence from officials in high authority 
that the material is required for the use, directly or in- 
directly, of the military or naval forces of the Government 
concerned. It is far from easy to obtain such evidence 
promptly, and consequently the arranging of such business 
is slow. No licences are being granted for sending steel 
to neutral countries. Producers of all classes of finished 
iron are still working at high pressure. The cooler weather 
conditions have enabled staffs to work better, and pro- 
duction has been on a higher level during the past few days. 
The principal quotations for home trading are as follows :— 
Steel ship plates, £11 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; common iron bars, £13 15s.;. best 
bars, £14 5s.; double best bars, £14 12s. 6d. The following 
are nominal quotations for export :—Common iron bars, 
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£15; best bars, £15 5s.; double best bars, £15 12s. 6d.; 
treble best bars, £16; packing iron, £11; packing iron, 
tapered, £11 15s. to £12 15s.; iron ship angles, £15 ; iron 
ship rivets, £18 10s.; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
jin. and upwards, £13 10s.; 5/,,in., £13 15s.; }in., £14; 
8/,in., £16; }in., £18 ; steel boiler plates, 20s. on the fore- 
going prices ; steel joists, £11 2s. 6d.; steel sheets, singles, 
£20; steel sheets, doubles, £22; steel hoops, £17 ; heavy 
sections of steel rails, £12—all less 2} per cent., except ship 
plates, angles and joists, packing iron and iron bars. 


The Coal Trade. 


A feeling of dulness and lassitude characterises 
the coal market this week. Colliery positions remain still 
fair to middling so far as terms are concerned. New 
inquiries are still few from outside sources, and there are 
considerable orders, it is understood, under consideration 
in the Committee’s hands awaiting adjudications. Mean- 
while, heavy deliveries under contract, and also official 
absorption, are well accounting for the general output. 
The annual “ Race” holidays commenced in Northum- 
berland on Tuesday, and it was anticipated that there 
would be considerable leave-taking and a reduced output 
at some of the collieries. On the whole, however, collieries 
welcomed the prospect of two or three days holiday to 
assist them to clear some of the surplus quantities. There 
are no noticeable alterations in the quotations. Some 
juggling takes place now and again with forward second- 
hand prices; but as this class of business is more or less in 
abeyance, and must be continued on hand-to-mouth lines, 
there is small use in such work. Best Northumberland 
ateams are steady at 30s. for D. C. B.’s, and 28s. to 30s. for 
Tyne primes. Secondary classes of best steams are 
unaltered at about 21s. for Bebside, and 22s. 6d. to 24s. 
for Hastings and Hartleys. Steam smalls are in full 
supply, but are in poor demand. Bests are at about 
17s. 6d. to 19s.; and seconds at 15s. 6d. to 16s. 6d. Un- 
screened steams for bunkers are neglected at 17s. to 18s. 
The Durham section is slow and unimproved, the turns 
being anything but full. Best steams are steady at about 
28s. to 29s.; best gas is firm at from 24s. to 25s. Secondary 

coal is rather plentiful and weak at from 16s. to 18s. 
unker coals are flat and stagnant, and are at about 16s. 
for ordinaries. The coke position remains fairly steady. 
Market quotations are as follows :—Northumberlands : 
Best Blyth steams, 30s.; second Blyths, 21s. to 24s.; best 
smalls, 17s. 6d. to 19s. 6d.; Tyne prime steams, 28s. to 30s.; 
prime seconds, 20s. to 24s.; unscreened bunkers, 
17s. to 18s.; households for home market, 21s.; for export, 
30s., nominal. Durhams : Steam, locomotive, 28s. to 29s.; 
best gas, 24s. to 25s.; second gas, 16s. 6d. to 18s. 6d.; special 
Wear gas, 26s. to 27s.; smithies, 25s.; ordinary bunkers, 
16s. to 16s. 3d.; ordinary bests, 16s. 6d. to 17s.; bests, 
17s. 6d. to 18s.; specials, 20s.; coking, unscreened, 17s.; 
coking, smalls, 16s. to 17s.; best beehive foundry coke, 
42s. 6d.; patent oven, 38s. to 41s. 6d.; gas coke, 30s. to 
31s. 6d.; blast-furnace coke, 28s. at ovens, fixed price. 


Ironstone Miners and War Bonus. 


The Executive Committee of the Cleveland 
Miners’ Association has been instructed to make a claim 
on the mine owners for a further increase in the war bonus 
paid to the members of the association. The men received 
an extra bonus of 10 per cent. in April last. The 
Executive has also been instructed to press for an arrange- 
ment with the employers for the payment of uniform 
extra rates for working on holidays during the period of 
the war, and for dealing with the hours of surface workers 
on those days. 








SHEFFIELD. 


(From our own Correspondent.) 
Wages After the War. 


One does not, as a rule, appeal to a Primate on 
such subjects as the industrial outlook, yet that is the 
question which, since my previous letter, the Archbishop 
of York has discussed at a meeting at Leeds, convened 
by the local Chamber of Commerce and labour organisa- 
tions. The pith of his Grace’s speech was that after the 
war “‘ Labour must be assured of its just share in the dis- 
tribution of rewards and in control of production. 
There could be no increased output unless labour was a 
willing party. The most hopeful method of securing 
the co-operation of labour to obtain increased pro- 
duction was to establish joint boards, representative 
of capital and labour, to discuss and regulate matters of 
common concern,” he said, adding his belief that labour 
ought to be organised so as to become increasingly in- 
telligent and efficient. In Sheffield Dr. Lang is, of course, 
very well known, and his outspoken, manly speeches 
find much acceptation; but on this important matter, 
whilst none could dispute the Archbishop’s contentions, 
they could find nothing new in them. They convey 
the elementary truth in the main. Those most concerned 
in the matter have passed that stage. The machinery is 
all there, even to the joint boards representative of capital 
and labour, whilst the organisation of the latter has already 
been brought to a fine point of perfection. But none of 
these things prevented the engineers—the aristocrats of 
trades unionism—from defying their official instructions, 
and placing the country’s munitions output temporarily 
hors de combat. This great question may be discussed 
academically for another decade or so, and the machinery 
of organisation may be kept bright and useful-looking by 
any number of rules and regulations; but we shall be 
no more ready efficiently to solve the problems of the indus- 
trial position after the war than we were before the war, 
unless trades unionists—not only trades unions, but each 
individual member on behalf of himself—are prepared to 
yield in future unrestricted output in the fullest sense, and 
the employer is ready to give an unconditional pledge 
that under no circumstances will the wage-earning possi- 
bilities of the worker be subject to restriction, 


Are the Workers Prepared ? 


The other day I was discussing this point with the 
head of a large steel business here. I pointed to the 
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enormously increased output of the firm in consequence 
of the war, and the great accumulation of orders of a 

eral kind awaiting execution as soon as peace comes, 
and asked whether, in view of the latter, it was not quite 
likely that for a very long time after the war the pressure 
upon output would be maintained at a level quite equal 
with that now being experienced. “ Yes,” he replied, 
“it is quite likely and highly probable. In fact, you 
might go further and take it for granted that it will be 
so, for, in addition to accumulations of orders, there are 
new markets we are even now completing arrangements 
to enter. The work will be here to be done. It will have 
to be turned out as quickly as we have been producing 
war material—that is, at a pace many times faster, with 
the same machinery as in pre-war days. The great 
question is, ‘ Will the workers do it ?’ What I mean is, 
it cannot possibly be accomplished under any system of 
output restriction. Will the workers be prepared, in 
their own interests and ours, to forget the word restric- 
tion?” For reply, I pointed out to him the workers’ 
anxiety to know whether, in the new industrial conditions 
after the war, they are clearly to understand that no 
restriction will be placed upon their wage-earning facili- 
ties, and suggested that the two aspects of restriction 
must be taken together. He agreed at once that that was 
so, and added that I might take it as representative of 
the views of all the best steel firms in the Sheffield area 
that any unconditional abandonment of output restriction 
would be unreservedly met by the fullest freedom for 
the worker to earn as high a rate of wages as he could. 
“We are putting down new machines which will, of 
course, assist the output of the works,” he added, “‘ but 
the secret of success in the future will be in maintaining 
output from the pre-war machinery, as well as from that 
since installed, at a level that will make the best production 
rates in the old days look absurdly low by comparison, 
and if that is assured wages will rise automatically.” 


The New Industrial Gospel. 


In several capitalistic quarters I have put similar 
questions regarding the wages of the future, and nowhere 
do I find the least reluctance in so arranging matters that 
workers shal] reap the full fruit of their labour. In datal 
wages, based in the old trade union way upon the capacity 
of the least efficient, where was the incentive for a man 
to do his best ? His chance of being singled out for 
promotion was small; his personal efficiency more often 
than not brought upon him the opprobrium of his less 
able comrades; his natural powers of initiative were 
never permitted to develop. All this represented a 
pitiful waste of our labour resources, and reflected itself 
in an output which must havp made our German rivals 
grin. Even where piece rates prevailed, a man was only 
permitted to do so much—reckoned according to the pace 
of the slowest—a day, a practice that has been the secret 
daily annoyance of thousands of proficient men. I am 
told that ever since the war began thera have been in- 
stances in this district in which a “shop” foreman has 
deliberately scrapped what was considered the surplus 
output of a newcomer intent, in his ignorance of the 
unwritten rules of the “‘ shop,” upon doing his reasonable 
best. It is only one man in a thousand who could fight 
against such odds, with the result that the newcomer 
soon sinks to the level of the rest. The elimination of 
restriction both in output and wages is the new industrial 
gospel, which, if accepted, will redeem the worker from 
a more or less sordid, hand-to-mouth existence to a life 
into which will come a larger share of the profits of labour, 
greater opportunities for initiative, and recognition and 
means for enjoying well-earned leisure, and these advan- 
tages will be made possible, because the industrial output 
has been raised to a standard once considered beyond 
the bounds of reason, but now known to be quite easy of 
accomplishment. By the summer of 1914 wages in 
Sheffield had risen to as high a level, generally speaking, 
as the volume of output would stand. Labour was 
limiting its own wage-earning scope. It is now being 
recognised in labour and capital circles here and elsewhere 
that the abandonment of restriction opens up illimitable 
fields for the wage-earner, and goes almost all the way to 
the solution of the problem of output expansion. As 
THE ENGINEER rightly pointed out the other week—a 
view that finds endorsement here—in future the employers’ 
concern will be not what a man has earned, but what has 
been the sum of his production. 


Some Important Developments. 


On first-hand authority I am able to indicate 
some important developments that are taking place in the 
Sheffield steel industry. From time to time I have men- 
tioned the extension operations that have been in progress 
at the works of Steel, Peech, and Tozer, at Ickles, on the 
Sheffield-Rotherham boundary. A number of 50-ton 
steel furnaces have recently been put down, the firm’s 
output of mild steel probably now exceeding that of any 
other single works in the country. Last year a fusion 
of interests was arranged between this firm and that of 
Samuel Fox and Co., of Stocksbridge, near Sheffield, 
both concerns being interested in similar operations, 
including a large output of rails. Later the Temple- 
borough Rolling Mills Company was registered, the owners 
being the two firms named, together with Wm. Cooke and 
Co., and a steel wire concern at Doncaster. Other similar 
developments have been talked about, and now negotia- 
tions are proceeding—I am assured they are not yet 
complete—for amalgamating with the Steel, Peech— 
Samuel Fox combine, the fine property of the Frodingham 
Iron and Steel Company, situated on the rich ore fields 
of North Lincolnshire, and having a capital of a round 
million. The Frodingham firm shares with the Steel 
Company of Scotland the property of the Appleby 
Ironworks Company, in the Frodingham district, with 
four blast-furnaces. On visiting the Frodingham Iron 
and Steel Works some time back I remember much 
admiring the splendid facilities there for obtaining on 
the spot the necessary supplies of ore, ironstone, &c., 
for making pig iron, converting it into steel, and passing 
the ingots on to the rolls for making into girders and other 
constructional steel work. Another development in 
which Sheffield is greatly interested is that in progress 
at the Redbourne Ironworks, Frodingham. Here a steel 
making plant is being installed, and it is expected, I 





understand, that an output of 2000 tons of basic steel will 
result weekly. Already four Siemens furnaces of 50 tons 
each have been put down. Then over the Rotherham 
boundary the Parkgate Iron and Steel Company, as I 
have mentioned before, has in hand very important 
extensions, with increased furnace capacity. Altogether 
it begins to look as if Sheffield, at all events, has a robust 
faith in the future. 


Round the Works. 


Some of the works ents, I hear, are 
having a good deal of trouble in arranging for the recipients 
of the plain (temporary exemption) and red-tipped 
(permanent exemption) cards. These things should, 
according to plan, have been settled up long ago, but “ the 
best laid plans of mice and men,” &c. In time matters 
will, no doubt, be straightened out, but in the meanwhile 
the delay is rather confusing to the men who thought 
they were indispensable and find themselves without 
legal protection against the calls of the military. A 
considerable amount of interest is being felt here in the 
British Trade Corporation, particularly, as I happen 
to know, the idea of a trade bank in the form now launched 
first came, in a sense, from Sheffield. The necessity 
for such an institution was being discussed at the 
Chamber of Commerce when a member placed a scheme 
before the Chamber. This seemed such a likely basis 
for a trade bank that Mr. Arthur Balfour, who was a 
member of Lord Faringdon’s Committee, laid it before 
his Lordship, who then said that he was considering a 
similar project. In the end the best of both was submitted 
to the Board of Trade, which invited Lord Faringdon’s 
Committee to go into the whole question with a view to 
framing a workable scheme. The rest of the story is, 
of course, well enough known. If Sheffield is goimg in 
for expansion in new foreign markets the services of the 
British Corporation will be invaluable. Very large 
consignments of steel goods are going to the Continent 
and the Far East, other overseas business including tools 
for Calcutta, Bilbao, Buenos Aires, and the Cape; cutlery 
for’ Nairobi, Mombassa, and Buenos Aires; saws for 
Calcutta, Bilbao, and Barcelona; hardware to Toronto, 
Winnipeg, Savanilla, and Calcutta; files for Rosario, 
West Africa, and Gijon; steel for Melbourne, Montreal, 
Toronto, Sierra Leone, and Bilbao. Tramway material 
is not a brisk line, but the latest business includes a 
contract for the West Hartlepool Corporation for car 
tires. 


Iron, Steel, and Coal. 


There is still a sort of faith in a coming revision 
upward of Derbyshire iron prices, but it is not held by 
everyone. Merchants there are who believe that the 
market is quite high enough, and in some quarters I 
have heard of makers being exceptionally fortunately 
placed for turning a good profit on present figures. Both 
foundry and forge are short in supply, for the reason that 
so many furnaces have been put on to basic. The 
latter is being used as a substitute for qualities that are 
in very great request. Little is being done here in Lincoln- 
shire iron, and in one particular case special circumstances 
have compelled the damping down of some of the furnaces. 
That, however, is only temporary. Hematite keeps below 
demand, and the situation for steel is unchanged. Swedish 
supplies are coming in better, but bars are at £40 to £45 
per ton f.o.b. Gothenburg. Steam coals are very strong 
and active, but there is no lessening of the restriction 
upon shipments to neutrals. Allies are taking about the 
usual quantities. Of ‘‘free” coal there is practically 
none. The trouble in the Lancashire cotton trade may 
cause relief in the small fuel market, though at present 
the pressure is great. House coals are in strong request, 
the pressure upon collieries being more severe even than 
a week ago. Values all round are fully firm on maximum 
rates. Best South Yorkshire steam hards are quoted 
17s. 9d. to 18s. 3d.; best Derbyshire, 16s. 9d. to 17s. 3d.; 
second quality, 16s. 6d. to 16s. 9d.; and steam cobbles, 
16s. 6d. to 17s. In house sorts “ branch” is quoted 21s. 6d. 
to 22s. 6d., and best Silkstone 18s. 6d. to 19s. 6d., all 
per ton at pit. Coke meets with a firm market on the 
maximum price. 








SCOTLAND. 


(From our own Correspondent.) 
Mid-Seotland Ship Canal. 


THE qvestion of a mid-Scotland ship canal has 
long been under consideration by committees in the 
Glasgow and Edinburgh districts, and representations have 
already been made to the Government on the matter. 
Two routes have been mooted, one vid Loch Lomond, and 
the other direct from Clydebank to Grangemouth. A 
report on the latter was recently considered by the com- 
mittee. It is proposed therein to construct a sea-level 
canal with two locks, one at either end. The width of the 
canal at the bottom would be 148ft., and the depth 40ft. 
throughout. The direct route would be 30.5 miles, and the 
Loch Lomond route 85.5 miles. With this report, pre- 
sented by Messrs. Crouch and Hogg, of Glasgow, was 
also submitted an Ordnance Survey map of the route. 
The direct route could easily be lighted, and therefore 
utilised by day and night. The report with the map was 
forwarded to the Admiralty. Some years ago it was 
estimated that the direct route canal would cost 
£25,000,000, and the cost under present conditions would, 
naturally, be much greater. It has also been estimated 
that the annual revenue from mercantile craft would be 
£1,000,000 at least. 


Pig Iron. 


There is no change in the pig iron trade. Outputs 
are fully taken up by home consumers, chiefly engaged on 
war work, and few transactions are completed in the open 
market. The request for hematite is particularly urgent, 
but other qualities are not far behind. Materials for 
ordinary consumption are now very difficult to secure, and 
while prices are still quoted on much the same level some 
producers are asking an advance of a shilling or two per 
ton on export figures, 
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Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 130s.; 
Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 125s.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s.; No. 3, 125s. per ton. 


Manufactured Iron and Steel. 


With the exception of a continued scarcity of 
finished materials of all descriptions the finished steel 
trade is quite featureless. Conditions generally are 
unchanged. The restrictions on ordinary home and export 
business are as stringent as ever, and matters are not 
likely to improve under the enormous demand for war 
requirements. All the mills are in constant employment, 
especially those producing bars and plates, and owing to 
Government needs for Siemens quality practically only 
shell-discard quality is available for ordinary distribution. 
Limited quantities are being dispatched to France and 
Italy. Black sheet makers have a very large demand for 
the heavier gauges, and have some difficulty in keeping 
pace with requirements owing to a shortage of raw mate- 
rials. Galvanised sheets, both flat and corrugated, are 
only being used on war work. Malleable ironmakers, too, 
are fully employed, chiefly on war account, and general 
trade is greatly curtailed. Few licences are being granted 
for ordinary purposes, and the export department is 
particularly slack. Quotations, however, continue on much 
the same level. All descriptions of machinery and machine 
tools are in constant demand, and makers are working 
under great pressure. Reports from the shipyards indicate 
good progress with new work on hand, both naval and 
mercantile. The export trade is dull in all departments. 


Coal. 

Conditions in the Scotch coal trade continue 
disappointing throughout, and there are no indications of 
an improvement. Business is now very difficult to 
transact, the colliery. sidings being blocked up with an 
accumulation of railway wagons, both loaded and un- 
loaded. Industrial requirements are comparatively heavy, 
but the outlet from other sources is greatly restricted, and 
collieries, particularly in Fifeshire and the Lothians, are 
experiencing much broken time. Quotations are on 
the same level as last week’s, but the tendency is decidedly 
downward. Ell coals are quoted, f.o.b. at Glasgow, 
18s. 6d. to 20s.; splint, 21s. to 26s.; navigations, 26s.; steams 
17s. 6d. to 19s. 6d.; treble nuts, 23s. 6d.; doubles, 22s.; 
singles, 20s.; best screened navigations, f.o.b. at 
Methil or Burntisland, 27s.; unscreened, 23s. 6d.; first- 
class steams, 23s.; third-class steams, 19s.; best steams, 
f.o.b. at Leith, 20s.; secondary qualities, 18s. per ton. 
The aggregate shipments from Scottish ports during the 
past week amounted to 160,545 tons, compared with 
168,433 in the preceding week, and 192,387 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Swansea and the Industrial Unrest Commission. 


WIDEsPREAD interest has been evoked in South 
Wales by the vote of the Swansea Chamber of Commerce 
rejecting a resolution that the Chamber should submit 
evidence to the Welsh Industrial Unrest Commission, 
which has already commenced its sittings under the 
chairmanship of Mr. D. Llenfer Thomas, M.A., the 
stipendiary magistrate for the Rhondda Valley, and 
a careful and conscientious student of labour and social 
conditions in the South Wales coalfield. The Swansea 
Chamber of Commerce, while not denying the utility of 
a searching investigation of the disturbances which so 
frequently recur in the normal relations of capital and 
labour in South Wales, takes the view that the whole of 
the Commission scheme has been drafted in a hurry, and 
therefore almost predestined to failure. Not improbably 
an appeal will be made to Swansea to reconsider its 
decision, as an inquiry into labour unrest in Wales, 
omitting the port and metal industries of Swansea from 
its purview, could only realise an imperfect percentage 
of its potential value. The South Wales and Monmouth- 
shire Coalowners’ Association and the South Wales Miners’ 
Federation have decided to submit evidence before the 
Commission, and among the early witnesses selected are 
Mr. F. L. Davis and Mr. Evan Williams, as representing 
the former. 


Havoc by Runaway Coal Trams. 


During the past few months the havoe wrought 
to life and property in South Wales mines by runaway 
‘“‘journeys”’ of trams has caused no little uneasiness, 
and the prevailing feeling among the workmen is that it 
is incumbent upon the Home-office immediately to 
ascertain whether, among the various safety devices 
patented from time to time, there are not some that 
should be made compulsory in mining practice. At its 
meeting at Cardiff last Monday the Executive Council 
of the South Wales Miners’ Federation accorded an inter- 
view to three workmen seeking an opportunity to 
expound the working of ingenious devices of their own 
design, intended to minimise, if not absolutely prevent, 
runaway journey accidents. The Executive was impressed 
by the claims advanced on behalf of the inventions, and, 
having regard to the frequency of runaway tram accidents, 
accompanied by loss of life, it resolved to communicate 
with the Home-office, urging that these and other safety 
inventions should be immediately submitted to an official 
test, with a view to the selection of a few for compulsory 
use in mines. 


Damage by Subsidence. 
The Executive Council of the South Wales 
Miners’ Federation, at a meeting held at Cardiff on 
Monday, unanimously resolved to press the Government 
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for new legislation, effectively guaranteeing adequate 
compensation for loss LR tetany to a Hts by 
subsidence due to colliery workings. For some time past 
this question has been approaching an acute stage in the 
South Wales coalfield, and the matter was brought to a 
head last Monday by a representative deputation, which 
waited upon the Executive, and complained that at 
Cwmaman, a notable colliery district in the Aberdare 
Valley, considerable building property, including the 
Workmen’s Institute, had suffered extensive damage 
from this cause, while recourse to the law had failed to 
secure redress, and the general view among residents in 
the coal valleys was that new enactments were imperative 
if owners of dwelling-houses and other buildings were 
to be ass adequate compensation for loss. The 
Miners’ Executive accepted this view, and decided to 
communicate with the Government. 


Wage Questions. 


The wage award of Sir C. Forbes Lancaster, 
K.C., in favour of the outdoor employees of the Swansea 
Harbour Trust, will involve an annual expenditure to 
the Trust of £10,500. The executive of the Trust has 
decided to grant an additional 5s. a week war bonus to 
the clerical staff. Cardiff and Penarth licensed riggers 
and boatmen have been granted a further increase of 
12} per cent., making a 17} per cent. bonus up to date. 
The Barry riggers and boatmen have put in a demand 
for an increased tariff, and the shipowners have offered 
the same terms as the Cardiff and Penarth licensed riggers 
and boatmen have received, failing acceptance of which 
the matter will come before the Board of Trade in the 
usual way. The Executive of the South Wales Miners’ 
Federation has instructed the colliers at Blaensychan, 
Llanerch, and Varteg mines, in Monmouthshire, to 
withdraw their notices on the non-unionist question. 


Current Business. 


There is no material improvement in the Cardiff 
coal market, and prices are therefore unchanged or easier. 
The transactions reported are singularly few, either for 
spot or subsequent positions, but there is a shade steadier 
tendency for loading next week in anticipation of the 
early operation of new minimum prices. There is, how- 
ever, a prevailing disposition to elbow off further com- 
mitments pending the completion of this schedule of new 
fixed prices, coupled with the full settlement of the 
Colliery Compensation Scheme under the Government 
Scheme of Coal Control. Second Admiralties are still 
nominally round about 28s. to 29s., with best drys ruling 
at the same quotations. There is again little demand 
for Monmouthshires, last week’s feeble note being further 
accentuated. Best Black Veins are round about 29s., 
with Western Valleys 27s. to 27s. 6d., and Eastern Valleys 
on the same mark. There is little or no change in bitu- 
minous coals, and No. 3 Rhondda large rules round about 
28s., with the through coals at 22s. to 23s., and the smalls 
18s. to 19s. There is no change in the glut of smalls, and 
the shortage of pitwood remains unimproved. 


LATER. 


Practically no change has developed in later market 
conditions. The inquiry for prompt business is exceed- 
ingly restricted, andasthe requirements of the Government 
authorities are not so heavy as at the commencement of 
the month, there is a likelihood that the supply of free coal 
will increase. With regard to smalls, buyers could in 
places obtain concessions, but forward business is practic- 
ally at a standstill. 


Approximate Quotations. 


Steam coal :—Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 28s. to 29s.; ordinaries, 
27s. to 28s.; best drys, 28s. to 29s.; ordinary drys, 25s. 
to 27s.; best bunker smalls, 16s. to 16s. 6d.; best ordi- 
naries, 15s. to 16s.; cargo smalls, 9s. to 13s.; best Mon- 
mouthshire Black Vein large, 28s. 6d. to 29s. 6d.; ordinary 
Western Valleys, 27s. to 27s. 6d.; best Eastern Valleys, 
27s. to 27s. 6d.; seconds Eastern Valleys, 26s. to 27s. 
Bituminous coal :—Best households, 25s. 6d. to 26s. 6d.; 
good households, 24s. 6d. to 25s. 6d.; No. 3 Rhondda 
large, 28s. to 28s. 6d.; smalls, 18s. to 19s.; No. 2 Rhondda 
large, 26s. to 27s.; through, 19s. to 20s.; smalls, 13s. to 
14s.; patent fuel, 28s. to 30s. Coke: Special foundry, 
50s. to 55s.; good foundry, 45s. to 47s. 6d.; furnace, 40s. 
to 45s. Pitwood, ex ship, 72s. 6d. to 75s. 


Newport. 


The market is still in a very irregular condition. 
Stems are free for prompt loading, and shippers for spot 
positions could obtain parcels below the prices generally 
quoted. Approximate values :—Steam coal: Best New- 
port Black Vein large, 28s. to 29s.; Western Valleys, 28s. 
to 29s.; best Eastern Valleys, 27s. to 28s.; other sorts, 
24s. to 26s.; best smalls, 15s. to 16s.; seconds, 13s. to 
14s. Bituminous coals: Best house, 25s. 6d. to 26s. 6d.; 
seconds, 24s. 6d. to 25s. 6d.; patent fuel, 28s. to 30s. 
Pitwood, ex ship, 75s. 


Swansea. 


There is no vital alteration in. market conditions 
at this port. The inquiry for all the anthracite machine- 
made nuts continues strong, and it is reported that colliery 
owners have already quite as many orders on hand as 
they can fulfil with anything approaching business 
promptitude. Bituminous coals are in better demand, 
with prices well maintained. Approximate values :— 
Anthracite: Best malting large, 24s. to 25s.; second 
malting large, 21s. to 22s. 6d.; Big Vein large, 19s. to 
20s.; Red Vein large, 18s. to 19s.; machine-made cobbles, 
33s. to 35s. 6d.; Paris nuts, 33s. 6d. to 36s.; French nuts, 
33s. 6d. to 35s.; stove nuts, 33s. to 35s. 6d.; beans, 
28s. 6d. to 30s.; machine-made large peas, 20s. to 21s. 3d.; 
rubbly culm, 11s. to 11s. 6d.; duff, 5s. to 5s. 3d. Steam 
coal: Best large, 26s. to 30s.; seconds, 22s. 6d. to 25s.; 
bunkers, 18s. 9d. to 21s. 9d.; smalls, 9s. to 9s. 6d. Bitu- 
minous coal: No. 3 Rhondda large, 27s. to 29s.; smalls, 
18s. to 19s. 6d. Patent fuel, 28s. to 30s. 
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Tin-plates, &c. 


This week there has, unfortunately, been serious 
labour trouble at Siemens’ steel works, supplying tin-plate 
works with bars. It has arisen out of the discontent of 
workmen members of trade unions net affiliated to the 
Tin-plate Conciliation Board. However, the difficulty js 
being grappled with on courageous lines, and an early 
resumption of work is expected, pending a settlement of 
the dispute. For the moment tin-plate manufacturers 
decline to accept any new business, deeming it expedient 
first to deal with orders on their books. The market is 
therefore very firm. During the last week or so there has 
been a big clearance from warehouse stock, no clearance on 
such extensive lines having been made since 1891. Buyers 
have been making personal visits to Swansea in the 
hope of obtaining supplies for the maintenance of their 
business, but have succeeded in securing only small parcels 
at high prices. For standard sizes, Class A work, the 
price realised is 36s, per box ; “ free’ plates command as 
high as 40s. Quotations: Block tin, £243 15s. per ton 
cash ; £239 10s. per ton three months ; copper, £130 10s. 
per ton cash ; £129 10s. per ton three months. Lead : 
Spanish, £30 10s. per ton cash ; £29 10s. three months. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, JUNE 30ra. 


Tur Royat Sanrrary Instirute.—The Town Hall, Weston- 
super-Mare. Discussion on ‘‘ Meat Inspection Problems,” to 


be opened with short on “* Meat mateo in Rural 
Districte,” 4 Mr. W. ria danage, and “ Cold Storage and Meat 
Inspection,” by Mr. G. M. McGregor. 11.30 a.m. 

MONDAY, JULY 2np. 


Royat Institution oF Great Brrrarn.—Albemarle-street, 
Piccadilly, W.1. General monthly meeting of the members, 
5 p.m. 








CALENDARS AND Drarres.—We have received from W. T. 
Glover and Co., Limited, a desk almanac for the twelve months 
ending June 30th, 1918. It is of the single-day, tear-off sheet 
type, intended to stand on the desk. Each sheet has on it, in 
addition to the date, either a description of one or other of the 
many products of the firm or else some well-chosen quotation 
from contemporary engineering literature, or from papers 
recently read before technical societies. 

Tae Minerat Resources or Great Brirar.—The Board of 
Agriculture and Fisheries has given notice of the publication 
of a second edition of Vol. IV. of the ‘‘ Special Reports on the 
Mineral Resources of Great Britain,’ which have been prepared 
by the Director of the Geological Survey, in response to numerous 
inquiries that have arisen through the conditions brought about 
by the war. In the main, it is a reprint of the first edition, 
wherein the properties, sources, and uses of Fluorspar, and 
details of all workings in Britain, active and inactive, are given. 
Copies, price 9d., may be obtained through any bookseller, from 
Messrs. T. Fisher Unwin, Limited, 1, Adelphi-terrace, London, 
W.C. 2, who are the sole wholesale agents to the trade outside 
the County of London ; or from the Director-General, Ordnance 
Survey Office, Southampton. 

PurcHASE OR NEGOTIATIONS FOR PURCHASE OF MACHINE 
Toots.—With reference to the Order made by the Minister 
of Munitions on August 28th, 1916, applying Regulation 30 A 
of the Defence of the Realm lations to war material con- 
sisting of machine tools and machinery driven by power, and 
suitable for use in cutting, stamping, or working metal, and 
to the general permit for purchasing or entering into negotia- 
tions for the purchase of the said war material, issued by the 
Minister of Munitions on August 28th, 1916, the Minister of 
Munitions hereby gives notice :—(1) That he, as from the date 
of this notice, withdraws the said general permit except in so far as 
the same relates to the insurance of the said war material. 
(2) That all applications for a permit to purchase or enter into 
negotiations’ for the purchase of the said war material referred 
to in the above-mentioned Order should be made to the Execu- 
tive Officers of the Area Clearing House Boards, the addresses of 
which may be obtained upon application to “‘ The Director, 
Central Clearing House, Ministry of Munitions, Charing Cross 
Buildings, W.C. 2.” 

ProsecteD IRON AND Street InpustTRY IN PoRTUGAL.— 
The ‘‘ Diario do Governo” (Lisbon) of 14th April publishes a 
Law authorising the Portuguese Government to grant, by means 
of a public call for tenders to a Portuguese firm or enterprise, 
@ fifteen years’ ion for the establish t and exclusive 
right of working of an iron and steel industry by the most 
modern processes. The concessionnaires must install at their 
own cost a modern iron and steel works, comprising blast- 
furnaces, steel furnaces, rolling mills, presses, shearing machines, 
wire-drawing plant, and any other necessary accessories for 
an initial annual production of at least 100,000 metric tons of 
cast iron, and for the manufacture of iron and steel bars, plates, 
sheets, rails, &c. The establishment must be in working order 
within a period of five years from the date of the granting of 
the concession. The Government, on its part, will grant land 
for the erection of the works, exemption from industrial and 
other taxes, &c. The concessionnaire will be able to import 
free of customs duty all plant and materials which cannot be 
satisfactorily acquired in Portugal during the first five years of 
the concession. The Government will also authorise the 
construction of railway lines, up to 15 kiloms. (about 9} miles) 
to connect the new works with the State railway lines in the 
vicinity. 

LuBRICATION OF PeTrot EnGine Vatve Stems.—Although 
in almost every other respect the lubrication of the moving 
parts of a modern petrol engine is well looked after, most engines 
are singularly lacking as regards the prevention of unnecessary 
triction of the valve stems in the guides, and especially in those 
engines from which the escape of oil from the crank chamber 
has been most carefully guarded against. The result is that 
frequently the stems tend to stick, and sometimes if the stems 
are at all out of truth the friction is great enough to prevent the 
valves from operating at all. In any case the friction means 
some loss of power and wear. To avoid such trouble the firm 
of Brown Brothers, Limited, Great Eastern-street, London, E.C., 
has introduced a means of keeping the stems well oiled, which 
consists of cylindrical felt called ‘‘ Duco” lubricators. 
These are soaked in oil and placed inside the valve springs, 
and the reciprocating movement of the stems through these 
pads tends to keep them well oiled. We have tested a set of 
these pads on a 12 horse-power Rover engine and find them 
very effective. After use for some time the stems were found 
to be bright and slippery, and the action of the valves is certainly 
improved. The taking out and replacing of eight valves is 
not a very easy process. Amateurs will find that it requires 
a great deal of patience, and especially the replacement, but when 
once the valves have been replaced the improved operation 
of the engine fully repays the trouble expended on the work. 
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COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES) 
Headquarters : Balderton-street, Oxford-street, W. 
ORDERS 


For the Week by Lieut.-Col. C. D. Clay, V.D., Commanding. 

Officer for the Week.—Commander E. A. Ullmann. 

Next for Duty.—Platoon Commander C. Campbell. 

Monday, July 2nd.—Technical Instruction for No, 3 Company 
(Right Half Company) at Regency-street. Drill, No. 3 Company 
(Left Half Company). Signalling Class. Recruits’ Drill, 6.30. 

Tuesday, July 3rd.—Lecture, 6.30. Physical Drill and 
Bayonet Fighting, 7.30. 

Wednesday, July 4th.—Drill, No. 1 Company (Left Half Com- 

any ). 
. Thursday, July 5th.—Drill, No. 2 Company (Left Half Com- 
pany). Ambulance Class, 6.30. Signalling Class. 

Friday, July 6th.—Technical Instruction for No. 3 Company 
(Left Half Company) at Regency-street. Drill, No. 3 Company 
(Right Half Company). Recruits’ Drill, 6.30. 

Saturday, July 7th.—N.C.O.’s Parade, 2.30, under Platoon 
Commander Watkins. Map Reading. 

Armlets.—Members are warned that armlets must be worn 
at all plain clothes parades. 

Musketry.—For all Companies see Notice at Headquarters. 

Note.—Unless otherwise indicated, all drills will take place 
at Headquarters. 


June 30th, 1917, 


Macieop YEARSLEY, 
Adjutant. 








Tue TELEPHONE AND Secrecy.—There has, says the Tele- 
phone Manufacturers’ Association, been a certain amount of 
confusion in the past with regard to the terms “‘ Cross-talk,”’ 
“Overhearing,” and ‘Secrecy’ as applied to telephone 
systems. With a view to establish as far as possible a clear 
understanding as to what is implied by the respective terms, 
and to frame definitions in such a manner that while technically 
correct they will convey a clear distinction to non-technical 
purchasers and to installers of telephone systems, this Associa- 
tion has adopted the following definitions, which have also 
been submitted to and approved by the Council of the Institu- 
tion of Electrical Engineers :—‘‘ Cross-talk’”’ in telephone 
systems is the unintentional overhearing between one circuit 
and another, not due to any such metallic connection as arises 
from accident or is effected by a user or third party. In practice 
the ‘‘ cross-talk’ may be due to disturbances arising from 
electromagnetic or electrostatic induction, to leakage, or to 
insufficient conductance, in a common portion of circuits. 
“Secrecy ” in telephone systems is secured by an arrangement 
of circuits, making it impossible for a third party by any normal 
use of the system to cut in and listen to the conversation taking 
place between two users, at any rate,-without the knowledge 
of the parties conversing. ‘The term “‘ secrecy ’’ must not be 
confused with freedom from “‘ cross-talk.” 


Tue Metric System.—Repiying to a statement of the 
American Institute of Weights and Measures, why metric 
weights and measures should not be made compulsory, the 
Decimal Association say the fears expressed therein are ground- 
less so far as the proposed metric legislation is concerned. The 
Bill of 1904 contained a clause limiting the operation of the 
Act to contracts of buying and selling only, but was sufficiently 
ambiguous to permit of misapprehension, thereby giving an 
opportunity for opponents of the Bill to raise opposition amongst 
the engineers. The Chambers of Commerce Bill, recently 
drafted, contains a special clause which allows of no ambiguity. 
It provides that ‘‘ Nothing in this Act shall affect the manu- 
facture or use of any machinery, tool, pattern, sieve, template, 
or other article made by measures other than metric measures.” 
If, therefore, the Bill were passed, and the metric system were 
compulsory to-day, the engineer would not be affected in any 
way except in dealings based upon quantity prices. He could 
still make everything which he now makes, and sell the product, 
although its dimensions were on the old measures. If, however, 
he quoted or supplied anything at a price per pound or per 
foot, he would be in trouble. For instance, he could sell 1000 
i bolts, 5in. long, at, say, one cent each, but he could not sell 
them at 7 cents per pound. Articles could be described in 
terms of the old measures, but where the payment was propor- 
tionate to their aggregate weight or length, the new measures 
would have to be used. 


Royat Mereoroxtocicat Socrety.—The last monthly 
meeting of this society for the present session was held on 
Wednesday, the 20th inst., at the Society’s Rooms, 70, Victoria- 
street, Westminster, Major H. G. Lyons, F.R.S., President, in 
the chair. Mr. C. E. P. Brooks read a paper entitled ‘‘ The 
Reduction of Temperature Observations to Mean of Twenty-four 
Hours, and the Elucidation of the Diurnal Variation in the 
Continent of Africa.” Mean temperatures obtained from various 
combinations of observations should be reduced to true mean 
or mean of twenty-four hours to make them comparable. This 
is generally done by interpolation, but interpolation is not 
possible in Africa. An alternative method is given by repre- 
senting the diurnal variation of temperature by means of the 
first two terms of a Fourier series — Th = a) + a, sin (H + A,) 
+ a, sin (2H + A,). This gives six variables, and a, can be 
found if we have three observations a day and two of the 
constants. a, and a, can be calculated from mean maximum 
minus mean minimum, and the reductions of various combina- 
tions of hours to true mean is discussed on these principles, 
and the connection of the various constants with physical 
factors is also discussed. Mr. F. J. W. Whipple read a paper on 
‘** Autographic Records of the Air-wave from the East London 
Explosion, January 19th, 1917.””. The records which were made 
use of in this investigation were of two kinds, those from ordinary 
barographs and those from the recorders used for indicating the 
pressure in gas mains. The gas engineer measures the difference 
between the pressurein his mains and the pressure of the air, 
so that his instruments show sudden changes in air pressure as 
well as the barographs, and on a much more open scale. As a 
large number of records were available in the neighbourhood of 
London, it was possible to map in some detail the intensity of the 
air wave from the East London explosion. A measurable 
disturbance was shown as far to the north-west as Enfield and 
as far south as Whyteleafe, but the range to the north-east 
was “Very restricted. Mr. R. C. Mossman read a paper on 
‘Some Aspects of the Cold Period, December, 1916, to April, 
1917,” in the course of which he remarked that the mean 
temperature of the British Isles during the period under notice, 
taking the mean of the twelve divisions used in the monthly 
weather reports of the Meteorological Office was 1.9 deg. Cent. 
below the normal, the extremes ranging from — 2.8 deg. Cent. 
at Belvoir Castle in Leicester, a — 2.7 deg. at Newquay 
to — 0.5 deg. at Castle Bay in the Hebrides. e cold, except 
in December, was general over western Europe, the mean 
temperature of Sweden being 1.9 deg., of Holland 2.7 deg., 
and of Norway 1.5 deg. below the average, whilst as far south 
as Gibraltar the mean was 1.1 deg. under the average. It was 
shown that when the eastern portions of the British Isles had 
@ mean temperature below the normal in each month from 
December to April, an event that had only occurred on five 
occasions in the last century and a-half, there was then a pro- 
nounced tendency for the depression of temperature to continue 
wi‘hout intérruption till the end of the year. The only exception 
occurred in 1808, when a warm period covering the four months, 
May to August, was sandwiched between two cold spells. The 


os absence of historic frosts during long periods of uniform 
over the British Isles was also referred to. 


col 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
hen an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent-office 
Southampton-buildings, Ch y-lane, W.C., 


Sale Branch, 25, 

at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of 
the complete Specification. 


INTERNAL COMBUSTION ENGINES. 


106,379 (11,918 of 1916). August 22nd, 1916.—PanRarrin- 
PETROL Enorines, Edward Osborn Walker, 26, Cannon- 
street, Manchester. 

The fuel supply arrangement constructed in accordance with 
this invention comprises the combination with the pipe for 
supplying air to the carburetter and passing through the engine 
exhaust branch from side to side, of means for supplying water 
in suitable quantity to the pipe. In the illustration, A is a pipe 
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ing through the exhaust branch B into the pipe C by which 
ot air from around the exhaust branch is supplied to the 
earburetter D. Water is supplied to this pipe from the pipe E 
which leads from the water jacket. To provide for ready 
starting, petrol alone is supplied direct from the tank G by the 
pipe I to the manifold J. When the engine has become 
sufficiently warm the poe’ is shut off and a mixture of paraffin 
and petrol is used, and the water may be admitted when required 
to prevent pounding when heavily loaded.— May 24th, 1916. 


106,450 (2338 of 1917). March 6th, 1916.—Two-sTRoKE 
EncrneE, Edward Tilston, 15, Grape-street, London, W.C. 

This invention is for a two-stroke engine in which the inlet 
port D is controlled by the engine piston and the exhaust port B 
by means of a piston valve ik the displacement of the latter 
being utilised together with that of the main piston for com- 
pressing the mixture of air and vapour and forcing it into the 
eylinder. The operation of the engine is as follows :—Assuming 
the parts to be in the positions indicated in the drawing the 
charge compressed in the crank chamber is being admitted 
through the inlet port D, to the engine cylinder, and the burnt 
gases of the previous explosion are being expelled through the 
exhaust port B. This will be followed by the closing of the 
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inlet port by the piston C, and the closing of the port B by the 
valve K, and subsequent compression of the charge in the 
cylinder by the piston C. As the piston C approaches the end 
of this compression stroke it uncovers the inlet port M so that 
carburetted air is admitted to the crank case, and as both pistons 
C and K have been moving upwardly together their combined 
displacement causes a good suction of air into the crank case. 
When the compressed charge in the cylinder is ignited the piston 
C descends under the effect of the explosion. Closure of the 
port M first occurs and subsequent compression of the carburetted 
air in the crank case. Opening of the exhaust port B, and of 
the inlet port D, then follows in due course, and as in the mean- 
time the valve K has descended with the piston C their combined 
displacement compresses the mixture and forces it into the 
cylinder.—May 16th, 1917. 


TELEGRAPHS AND TELEPHONES. 


106,312 (6945 of 1916). May 15th, 1916.—TrLecrapH System, 
John Farrow Parris and Carl Jackson Baumgartner, 
Jacksonville, County of Duval, Florida, U.S.A. aes 

In a telegraph system the inventors claim a relay which is 
fl d by changes of polarity of the current, whether the 
latter is positive or negative and strong or weak, another relay 
which responds to strong but not weak negative currents and 








still another relay which is influenced by strong but not weak 
positive currents. The relays are polarised and bridged across 





main and artificial lines, and the rela: proper to the strong 
currents only are ted in parallel relation to each other. 
In the diagram A and B are the direct-current generators, C the 
pole ch D the retardation coil ted with the main 
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line J and artificial line E. The relays F, G and H are bridged 
across the main and artificial lines J and E. G and H are 
arranged in parallel by conducts K, M. Relay F is actuated by 
reversals of current whether negative or positive, and strong or 
weak, and relays G and H being controlled by springs will not 
operate with weak currents.—May 15th, 1917. 


CRANES AND CONVEYORS. 


106,419 (15,884 of 1916). November 7th, 1916.—Crane Jiss, 
Arthur Fairbank Hainsworth, Ivy Dene, Bramley, 

In the derricking crane constructed in accordance with this 
invention the hoisting barrel A is keyed on its shaft. and on the 
latter is asprocket wheel E which is loose, but when required to 
drive the derrick gear is operated by the clutch C sliding on a 
feather and put in gear by the levers M. The hoisting and 
derricking ropes are arranged on their respective barrels, so that 
when the one coils on the other coils off. The jib-raising 
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barrel B revolves on a screwed shaft J to give end thrust on the 
derrick barrel due to the pull on the derrick rope, forcing the 
barrel against the friction surfaces of the ratchet wheel G. On 
the shaft is keyed a spur wheel H driving into a spur wheel I 
on pawl shaft L. In the lowering direction this gear drives the 
_— into mesh with the ratchet wheel, preventing this revolving. 

n the hoisting direction the pawl is automatically thrown out 
of mesh by the same gearing, the pressure is still on the friction 
surfaces. but the whole mechanism is allowed to revolve.— 
May 24th, 1917. 


PUMPING AND BLOWING MACHINERY. 


106,285 (2395 of 1916.) February 17th, 1916.—CENTRIFUGAL 
Pumps, The Hon. Richard Clere Parsons, 39, Victoria-street, 
London, 8.W. 

This invention is for a centrifugal or turbine pump in which 
the whole of the inner surface of the chamber and impeller are 
lined with an impervious resilient material. The areas subject 
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to pressures below the atmosphere are lined with rubber 
vulcanised to the metal walls, while the other areas have a lining 





of rubber applied so as to produce an exposed surface under 
compression. Figs. 1 and 2 show views of a pump constructed 
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in accordance with this invention. The pump casing A is 
constructed of cylindrical form, the two sides being formed by 
separate castings B, C, bolted together circumferentially. 
A rubber lining D is moulded with an outer circumference of 
cylindrical form to fit the casing, while its inner surface is of 
the correct form to give the desired volute figure to the interior 
of the pump chamber, the radial thickness of the lining being 
graduated circumferentially for this purpose. The greater part 
of the lining may be of tough, hard rubber, or rubber substitute 
in contact with the metal of the casing. This part should be of 
@ quality sufficiently strong to resist rough usage met with in 
placing in the casing or in transport, but sufficiently elastic to 
make close contact with the outer casing under the pressure 
produced in the pump, The inner surface of the rubber lining 
which forms the wall of the pump chamber is of soft rubber.—- 
May lith, 1917. 


SHIPS AND BOATS. 


106,351 (8370 of 1916). June 14th, 1916.—Tanx Sur, Herbert 
Newall Morris, Dickinson-road, Rusholme, Manchester, 
and another. 

This vessel comprises an outer cylindrical shell A and an 
inner tank B, the longitudinal axis of the latter being parallel 
with the longitudinal axis of the former. The longitudinal 
axes of the two tanks may be coincident but. they are preferably 
arranged as shown. Both the outer shell and the inner tank 


may be divided transversely into two or more compartments 


oe 
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by transverse bulkheads C and may also be divided by longi- 

tudinal partitions. The shell A is provided with a horizontal 

longitudinal deck D fitted with trunks L through which the 
lower portion can be charged and discharged and the contents 
sealed. It is also fitted with external trunks K through which 

access can be had to the interior. The inner cylindrical tank B 

is provided with trunks J extending above the deck D and into 

the trunks K through which the inner tank can be charged and 

discharged.—_May 24th, 1917. 

106,435 (17,696 of 1916). December 8th, 1916.—Orm-FrRED 
TorPepO Destroyers, Harold Edgar Yarrow (Yarrow 
and Company, Limited), Glasgow. 

In ships such as destroyers in which oil tanks are placed 
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amidships below the boilers, this invention provides means 

for preventing the tanks from attaining an undue temperature. 

The means comprises a duct H between the bottom of the 

brick pan K and the top of the oil tanks G, and through this 

duct air is led to the oil fuel sprayers. A is a steam drum, 

B water drums, C superheater tubes; D is the front of an air 

casing ; E are oil fuel sprayers, and F non-return flaps admitti 

air to the casing surrounding each sprayer; G are oil fue 
tanks extending underneath the boilers; M is an extension 
of the air duct which may or may not be provided at the back 
of the boiler and leads to the stokehold. The duct H leads into 

an air space formed between the casing Dand an outer casing I, 

in which a door J is provided to give access to the oil sprayer E. 

L is a lever with a handle at one end and a catch at the other 

for locking the air flap N. P is a lever provided with a screw 

thread by which the air flap O is locked when the lever is screwed 

inwards.—May 24th, 1917. 

106,330 (7155 of 1916). May 19th, 1916.—SusBMersIBiz Boats, 
Scott’s Shipbuilding and Engineering Company, Limited, 
Greenock, and another. 

This invention relates to submarine boats equipped with 
means for admitting air to the engine-room, and allowing the 
exhaust gases to pass off when the boat is submerged to such 
an extent that the periscope is above the surface while the 
conning tower may be submerged. The means for a 
air consists of an air inlet connection A auxiliary to the 
air inlet with the admission opening above the top of the conning 
tower and fitted witha valve B which can be closed automatically, 
the inner end either being fitted with pipes leading to different 





END OF 


parts of the vessel or into the machinery space 
at a point remote from the air intake to the heat engines. 
The exhaust-expelling means include a reservoir E for the exhaust 
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products with a valve G controlling the discharge and arranged 
to open when the pressure in the reservoir exceeds the pressure 
due to the head of water.—May 21st, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


106,333 (7209 of 1916). May 20th, 1916.—Scarrryinc 
Macuing, John Hines and Douglas H. Smith, 16, Chalfont- 
court, Regent’s Park, London. 

This invention is chiefly concerned with an improved form 
of scarifying block, which is shown enlarged in Fig. 4. Figs. 
1, 2, and 3 show the construction of a machine to which the 
blocks are applied. The blocks A are mounted on spindles B 
supported in a framework. They are rocked by cranks C 
and connecting-rods D. The blocks are of an inverted T- 
shage with lugs F at the upper end for the connection of the 
oscillating means and with a slot G to permit mounting of the 




















block spindle B. It is preferred to employ strong springs H 
between the spindles and the block to drive the block down- 
wardly when permitted by the cranks. If desired further springs 
J may be employed in the slots G above the spindle to 
prevent undue shock. The operative surface of the block 
A comprises a central toothed ridge such as K with a 
plane surface on each side of the ridge and then an inclined 
surface at each side, the two inclines being opposite to 
each other and directed away from the under face of the block. 
One inclined face is provided with longitudinal ridges such 
as L, and the other with lateral ridges such as M.— May 2lst, 
1917. 


MINES AND METALS. 


106,313 (6946 of 1916). May 15th, 1916.—Execrric Furnace, 
Ernesto Stassano, 35, Via Maria Vittoria, Turin, Italy. 

This invention relates to a method of stirring the molten 

metal contained in a furnace chamber or receiver. A rotational 
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movement is imparted to the metal by a rotary magnetic 
field, the field being periodically interrupted per Mcare.0 in 
its direction of rotation so that the motion of the metal is suddenly 
arrested and reversed, thereby stirring it energetically. Fig 1 
is a side elevation, partly in section. Fig. 2 is a sectional plan 
and Fig. 3 is a diagram of the electrical connections. On the 
easing A of the furnace chamber B are mounted brackets C 
which carry electro-magnet cores D. Six cores are here shown, 
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but the number may be three or any multiple of three. The 
ends of the cores are in close juxtaposition to polar extensions E 
embedded in the casing so as to ae near as possible to the 
fused mass of metal in the chamber. Each core is surrounded 
by a winding F, these windings being interconnected and fed 
with three-phase current as indicated in Fig. 3. The current 
is controlled by a commutator G whereby the direction of rota- 
tion of the magnetic field produced is reversed,— May 15th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents 
which right when acquired can be retained after the war—and 
has been specially compiled for THE EnGInEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of four of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 











No. 28,745/11.—Washing ores, &c. In jigs having stationary 
sereens, the surface of the screens is corrugated. A jig has a 
corrugated screen and discharge of the material takes place 
through orifices level with the bottoms of the corrugations into 
@ compartment provided with baffles to effect uniform delivery. 
The corrugations may be of any suitable form and number, and 
the material may be discharged by other means. Schuchard, 
K., Germany. 

No. 28,823/11.—Optical-projection ap tus. A screen for 
kinematograph work which may be used for daylight projection, 
comprises a backing coated with metallic dust or shavings to 
form a reflecting surface from which light is irregularly scattered 
by a facing of glass beads of regular granulation. Lazarus, I., 
Berlin. Dated July 25th, 1911. 

No. 28,838/11.—Optical-projection apparatus. A screen for 
kinematograph work which may be u for daylight projection, 
comprises a backing on which a layer of glass globules is secured 
by a flexible binding medium such as Japan lacquer. Lazarus, 
I., Berlin. Dated October 23rd, 1911. 

No. 28,848/11.—Rolling metals. The vertical rolls of a 
universal mill with a stationary lower roll are carried in housings 
which are pressed upwards by rods connected to the crosshead 
of a ram, against adjustable stops. These stops may be carried 
by a cross head engaging extensions of the bolts which are 
employed to adjust the upper rolls, the pitch of the extension 
being preferably one-half of that of the upper portion. Puppe, 
J., Germany. 

No. 28,974/11.—Explosives. Relates to explosives containing 
a combustible and an oxygen carrier such as nitrate of potassium, 
sodium, ammonium, or calcium, or chlorates or perchlorates, 
and consists in employing as the combustible the sulphonates or 
disulphonates of the higher phenols contained in coal-tar oils, 
such ascresol, xyleonol, cuminol, or naphthol-sulphonate or 
disulphonate of ammonium, sodium, potassium, calcium, or 
magnesium. Raschig, F., Germany. 

No. 29,094/11.—-Heat exchangers. Vertical heating members 
of rhombic section with flattened sides are arranged in rows, 
staggered so that continuous passages of constant total sectional 
area are formed bet’ the col Meyer, R. O. (firm of), 
Germany. Dated December 24th, 1910. 

No. 29,201/11.—Magnetic separators. A magnetic separator 
comprises a number of stationary magnets arranged in a circle 
around a vertical axis, a rotating magnetisable ring which acts 
as & common armature for the magnets, and a rotating non- 
magnetisable ring which shields the magnets and the field gaps 
from the material under treatment. The ring last mentioned 
may be attached to the magnetisable ring or may be separate 
therefrom, and, in the latter case, the two rings may be rotated 
at different speeds. The material is fed adjacent to each 
magnet; the magnetic material adheres to the ring, and is 
carried thereby into the space between adjacent magnets, 
Krupp, Akt.-Ges. Grusonwerk, F., Germany. Derted January 
12th, 1911. 

No. 29,212/11.—Trimming stereotypes. Relates to machines 
for trimming curved stereotype plates, of the kind wherein the 
plate is placed on @ saddle which carries it past rotary cutters to 
machine its curved edges, and deposits it in a trough where it is 
shaved by a knife fast to the saddle shaft. Munchever Zeitungs- 
Verlag Ges., Germany. Dated December 29th, 1910. 

No. 29,320/11.—Treating cotton waste. In a process and 
apparatus for obtaining cotton waste in a rope-like form and for 
piling it up spirally, a flat fleéce of the cotton waste from a 

ing machine is delivered by cylinders to guide surfaces, 
ridges and movable flaps folding in the sides of the fleece and 
forming a strand of approximately quadratic or circular cross 
section. Rothe, W.,Germany. Dated June Ist, 1911. 

No. 29,376/11.—Recovering explosive mines. Relates to 
mine-sweeping apparatus, consisting of a supporting buoy and 
a sinker suspended therefrom and having one end of the sweep 
attached to it. “The sweep is led in the form of a circular arc to 
a second similar sinker, the apparatus being towed by tv 
launches. According to the present invention, one of the sinke 
has detachably connected thereto the sweep and a grapnel used 
subsequently for destroying the mooring cable, the grapnel 
being constructed so as to cut the cable or destroy it by means of 
an explosive a The buoy is also provided with an electric 
lamp signalling device to indicate that the mooring cable is 
about to be destroyed. Bohn and Kahler, Germany. Dated 
December 31st, 1910. ; 

No. 29,377/11.—Paper bobbin and like tubes. A perforated 
paper tube, for the wet treatment of textile materials, by the 
circulation through them of the treating liquor, is provided on 
its surface with grqoves formed by stamping, which intersect at 
perforations, Ermbter, J., Germany.* 
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SHELL BASE WESTOOL ELECTRIC DRILLS. 


PLATES 
RIVETTED TYPE 
Specialists 


RENTHAM 
E NGINEERING CO.LTD. 
CORNB ROOK . MANCHESTER 


WANTED 


FOR MUNITION PURPOSES, 


SCRAP IRON, STEEL, 











THE WESTMINSTER TOOL & ELECTRIC CO., 
Suffolk House, Laurence Pountnéy Hill, 

Garinon Street, LONDON, E.C. 4, Spl 3064 

Telegtaphie Addiess: Westolelco, Cannon, London. 











OLD METALS, OBSOLETE PLANT 





&c., of every description. 


THOS. W. WARD Lid., 


Albion Works, SHEFFIELD. 


*Phone: 4321 (8 lines). T.A.: ‘‘ Forward,” 


Braxcn Works—8ilvertown, n, Morecambe, 
Briton Fefty, Swansea, w, &6. 


HARDENING 


& ANNEALING FURNACES, 
MONOMETER MFG. CO. ,Lid., Aston, Birmingham, 





ME 

















“SCATOSCALO” 


All-Steel Type A. 
PNEUMATIC TOOL FOR 


Removing Scale from Shells after 


Also for 





oe Boiler 
they have been Normalized. Rust Removing 





Full particulars from 3cé 


FRANK GILMAN (,i.), LIGHTWOODS HILL, B’HAM. 











WIRE ROPES & 
WIRES. 


TRADE MARK 







Specialities — 
WINDING ROPES. 
HAULING ROPES 
CRANE ROPES. 
GUIDE ROPES. 
SIGNAL WIRES. 


Telegrams: 
WHITECROSS, WARRINGTON, 


Telephone : 
Nos. 9, 10, 11 Warrington 


WHITEGROSS CO., in, 


WARRINGTON. 


(ESTABLISHED OVER 50 YEARS.) 


Agents for N. & S. Midlands, Biram & Co., 29, Euston Road, London. 














WAKEFIELD PATENT 


MECHANICAL LUBRICATOR 


VALVES, CYLINDERS, 
and AXLE BOXES. 


Consumption of oil each axle box 
2 ozs. per 100 miles. 


This Lubricator feeds cylinder oil to 
the axle boxes as well as the Valves 
and Cylinders. Hot boxes unknown. 


G. 6. WAKEFIELD 
& C0., 


Wakefield House, Cheapside, 
LONDON, E.C. 8p!3029 














Léeomotive’ Type 7 Pattern. 


e UITH” DRILLS for §8)83 MSGi (ee ue: ee 
WALUE, OUTPUT A ’ 
& DURABILITY. FLOATING’ CRANES, 
Enquiries Esteemed. Good Deliveries MRCLOLUoMEEs10IN Est 20220, (CMR 0-1.) ae) 


Wm. ASQUITH, Ltd., WERF CONRAD, #347!!°> 


“Bishop's @ Adamant” 


« Gage =~ Glasses - 


—— NEWER BURST. 


WILL RESIST THE HIGHEST STEAM PRESSURES KNOWN, THE GREATEST HEAT, 
AND ALL VARIATIONS OF TEMPERATURE. Spl 3681 


Teen S. & C. BISHOP & CO., St. HELENS, LANCASHIRE. *y2c* 





































HAMMERED 
CAST IRON 
PISTON RINGS 


(By the Davy - Robertson | 




















Works 
Process). Premier 
Road, 
All sizes from 2gin. Doa Road 
to 72in. SHEFFIELD. 
— IN OUR — 
Special Piston Ring Iron. Telephone No, 9149. 
Telegrams— 
Quick Delivery. ee ’ : Sean, 5 ' 
Low Prices. d >. J 7. Tr 
( WHALE OIL | toe recancas romose 





ANNEALING, HARDENING, &s. Spi 3060 


| MEADE-KING. ROBINSON & CO., Ltd., Liverpool. 3 




































(i) 'NVALUABLE £4: 14:6 
TOAN. ; 

MM ENGINEER Gold eat 

the strength and 

solidity of Silver. 


ba paves of £4 : 14:6 
e H. ite Ma fg Oo., 
Ltd., will mail to your ad- 
dress—in perfect working 


XIV. Style Indepencent 
con oh ya It is 
® ly designed to meet 

PECULIAR NEEDS 
and REQUIREMENTS of 
Engineers. 

It is a Watch no 
Engineer can really 
afford to be without. 

It must prove of constant 
anc invaluable sei vicé. 
Consider the TA 


efferea “to you, and—at a lower ‘price than the old-fashioned, 
clumsy, single-avtion watches offered by the ORDINARY retail houses. 
Fine re ety OO for ame ra se Wear. —— 
_ ibe : .—Guaranteed for I 
years—all thé Bensty of Gold, all the Solidity of Silver. 
The “* Master” Engineer®’s Watch. A Magnificent Investment. 
‘metal Gnone See 


In beautifully finished, thin-type Gun- 

AS OTHERS SEE US! COLONIAL ORDERS engage special attention. 
45, Ashvale Road Watches are carefully adjusted for particular climates. 
— Tooting, 8.W. Clients secure Watches and Jewellery of the best 
I Lage iy the wateh Poe DY class at an almost incredible saving as compared 

Boop IME Ww A Caan with Colonial prices. 
GUIDE BOOK of Watches, Chains, Rings. &c., post free anywhere, mentioning “ Engineer.”’ 

IT MAY SAVE YOU POUNDS K145 
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OIL ENCINES. 









































“Not cheapness in its common sense, but cheapness 
in its excellence.’ 


PETTER 





Of es v4 
eae 





280 B.H.P. Engine for working on crude or residual oils or refined petroleum. 


In design, material, and workmanship, Petter Oil Engines are of the highest class. 


Twenty years experience in their manufacture for Agricultural, Industrial, and Marine uses enables 
us to claim that they are technically and practically superior to all other oil engines. 


Power, Fuel consumption and Working qualities guaranteed. 





The complete range of Petter Oil Engines is as follows :— 


Catalogue (a) Small power stationary and portable paraffin engines, 2 to 8 B.H.P. 
(b) Horizontal stationary and portable engines, for working on paraffin or crude oil, 9 to 25 B.H.P. 


(C) Vertical Engines, for working on crude or residual oils or refined petroleum, 10 to 280 B.H.P. 


9? 


(d) Direct-Reversing Marine Crude Oil Engines, 10 to 300 B.H.P. 


13,942 PETTER OIL ENGINES (137,182 B.H.P.) SOLD TO DATE. 


PETTERS LIMITED, YEOVIL, ENGLAND. 


Spl 1032 





' ON ADMIRALTY & WAR OFFICE LISTS. 


BRANCHES: LONDON—73, Queen Victoria Street, E.C. 4. BRISTOL—140, Victoria Street. 
CAIRO—Khedivial Buildings B, Sharia Emad el Dine. 


GLASGOW-— 52, St. Enoch Square. 
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THE GARRETT ENGINE. 


LONDON OFFICE: 
St. Stephen’s House, 
Westminster. 


AUSTRALASIAN 
OFFICE: 
J. G.Gilbert Lodge & Co. 
Sydney. 
Sole Agents 


EGYPT. 
Tuos. Coox & Son, Lap., 


1°19 POUNDS OF 


RICHARD GARRETT & SONS, L?? 


COAL PER B.H.P. PER HOUR. spls106 


THE works, LEISTON, ENGLAND. 











r Cc. Cc. DUN KBE RLEY « Co. Eup. 


AL} | Ld 


re Pa COMPOUND GIRDERS, STANCHIONS, 
= Channels, 


° 
—_— .? 9/0 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 


&c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


Flitches, Angles, Tees, Shafting, Bars, and Large Assortment or every description of Iron and Steel required in Engineering Works 
Steel Joists in Stoek from % x 7% to 3% x ifin. Telegrams—Aiax, Manchester. Telephones—649@ (4 lines). Section Book on Applicatien. $88 





ant 2 Offices & Warehouses: STORE ST., MANCHESTER. 























ROBINSON 


9 Woodworking Machinery 


ROCHDALE ing. 














BETTER bine GALVANISING. 





The fact that the cost of labour applying exceeds several times that of 
the material, not to mention labour difficulties, compels you to procure 


THE BEST PRESERVATIVE MONEY CAN BUY 


for all kinds of Structural Iron and Steel Work. 


Such is “MIRACULUM,” which works out much cheaper than 
Ordinary Paint. 


References where after 10 years ‘“‘ MIRACULUM” is still in good 
condition. Resists Tropical Climates, Acid Fumes, ete. 


GREAT COVERING POWER. 


WRITE FOR DESCRIPTIVE BOOKLET. 


J. DAMPNEY & CO,, LTD., 


Head Office and Works - CARDIFF. 


LONDON—87, Bishopsgate, E.C. 2. LIVERPOOL—3, Goree Piazzas. G388 
MANCHESTER—45, Blackfriars Street. LEEDS—27, Royal Exchange. 
NEWCASTLE-ON-TYNE—90, Sandhill. 














USE FAIRLEY’S STEEL  “terevr excolionce of quality is of | 


paramount importance. 
JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM & SHEFFIELD, are makers of highest 
qualities of CRUCIBLE & SIEMENS (ACID. STEEL in RODS, BARS and FORGINGS. 


They specialize verv rere in HIGH-SPEED TOOL and ether ALLOY STEELS’ and ars noted 
for the gnesiiones of these and of their CARBON STEELS for tools of every description. 








HEAD OFFICE :—Old Mint Stee! Warehouse, 9 and 10, Shadwell 8t., BIRMINGHAM. _@648 








CAST IRON COLUMNS, 
STANCHEONS, TANKS. 


E Cre wv. KEAY.* Lt. 


CORPORATION STREET, BIRMINGHAM. _ zo 











THE 


PREMIUM SYSTEM of PAYING WAGES 





PAYMENT by RESULTS 


has come to stop. 


There is no better method than 


The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. Qd. 


“THE ENGINEER” Office, 33, Norfolk Street; Strand, W.C. 











Prompt 
Delivery 


From Stock ° 
For War = 














“TL. NOR WORKS, SHEFF Ic La 
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Lion Constructions) & 


Engineering Co., Ltd. 


36, LIME ST., LONDON, E.C. 3. 


‘Phone Avenue 5637. 
Phone, 


Tele.: “ Lionizing, London, 
Shipbuilding and Repair Yards (200ft. 
Thames frontage), at 


ISLEWORTH and TWICKENHAM. 


BOAT & BARGE BUILDERS: 
MOTOR BOATS, 





moving hens Gustto of mai, 


semi-fluids, &c. 
POSITIVE ACTION. HIGH PERCENTAGE OF p EFFICIRNCY, STEAM TUGS, YACHTS. 
NO VALVES TO GET OUT OF ORD ——_—— 
Largely weed by Dyers Brewer, Paper Makers Sugar Refiners, Soap Makar, Se LIFEBOATS 
Telegrams—Drom, Wars vor Dusonirrivs Caratoaun No. 60, Spl 1115 built to the latest . standard rules 0 of the 


DRUM ENCINEERING CO,, 33, BROOK ST., BRADFORD. 


All sizes available. M54 
Quick delivery to all parts of U.K. 



































HARTNESS 


FLAT TURRET LATHE. 


Now built in twe sizes—2; by 4—12in. 
y swing and 


lhe, J 


sores 





JONES & LAMSON MACHINE CO. 


108, QUEEN VICTORIA STREET, 
LONDON. (8p) 688 








BULLIVANT AND CO., LIMITED 


Steel Wire Rope Makers, 
Engineers and Contractors, 


BULLIVANTS’ AERIAL ROPEWAYS, Ltd., 








Ane LANE, ave. Ec. Spl6135 
Works : LL, KE. 








: 2108 Ave. (3 lines). 
The Baldwin Locomotive Works, 
PHILADELPHIA, PA., U.S.A. 
Lendon Office: 


34, Victoria Street, London, S.W. 
Cable Addresses— 
‘Baldwin, Philadelphia;" “Fribald, Londen, 
See illustrated advt. last and next week. Spl 6144 


SEPANS vs, 











INDEPENDENT 4-JAW CHUCKS 


BRITISH 
MADE 





Bearings. 
(10in. size and upward) 


Standard Sizes: Gin., 8in., Qin., Win., 12in., 
14in., 15in., 1Gin., 18in., 20in., 22in. & Q4in. dia. 


Price Lists and Discounts on Application. 
Manufactured by On Apuigatty List 
F. PRATT & CO., LTD., 
Eagle Iron Works, HALIFAX, 
London Qffice: 7, Laurence Pountnev Hill, E.C. K192 


BERTRAMS LIMITED, 


Engineers, 

SCIENNES, EDINBURGH. 
Manufacturers of 

Machinery for Paper Mills, Rubber Mills, Rubber 





sM230 


Plantatioz Factories, Explosive Works; also Machine | . 


Tools for Iron and Steel Constructional Works. 








COLE MARCHENT 
& MORLEY LT 
BRADFORD—ENGLAND 


Gentral Exhaust (Uniflow) Steam Engines 





See our half-page advt., June 22nd, page 37. M10 


PUMPS. 


Apply for Detailr, Plans and Estimates te 


BOVING AND CO., LTD., 














Imperial Buildings, 5, Kingsway, Lendom, W.C. | | 


Tel.: Helbern 6429 (3 lines}. T.A.: Jonerten, Eetrand, tame 











GOVERNORS / 


(Pickering 
Type). 







SN 


Tel. Add.: Governors, G a, 














WATER SOFTENERS | 


AND FiLTERS. 


WILLIAM BOBY., 


y.Hoyse, LONDON WALL, E.C 


Salisbur 





SIR JOSEPH JONAS, COLYER Co,, 


CRUCIBLE CAST STEEL wn... 
NOVO SUPERIOR STEEL 


(Fer Hard Materia 


NOVO STEEL - - ] Steals 


Siemens-Martin Steel, Nickel Steel, Chrome 
Nickel Steel & Alloy Steel for all purposes, 
old Rolled Steel, Wire, Files, Hammers, Saws 
and Mining Tools. 


Continental Steel Works and "# 
Novo Steel Works. SHEE FiIEnLP 









HUNDREDS OF PATTERNS. \ 


Thousands of Repeat Orders. 


See Full Page Third Issue of Tus Eyerger, each month. 
OATALOGUE ON APPLICATION. 


FAELSWORTH, MANCHESTER. 






N101 
































| ! = 
| | Chas. Churchill & Co., Ltd., 9-15, Leonard St., London, E.C., Birmingham, Manchester, Newcastle-on-Tyne, 


49 


Se 





All Churchill Grinding Machines are built at our Manchester Works. 


The Reflection on the Roll. 


In the illustration is shown a roll ground to a mirror finish 
which is emphasized by the reflection of the printed sheet lying 
out of sight which appears on the face of the roll. 


We have given a great deal of attention to the subject of Roll Grinding, 
and have supplied machines for rolls as large as 32in. diameter by 12ft. long. 


The greatest accuracy is required on this work in addition to 
a perfect surface, and our machines are constructed to work to the very 
fine limits required. 


Special steadies are supplied for supporting the rolls, by which not 
only the rolls themselves but also the roll journals can be ground. This 
is important, as our machines can thus be used for re-grinding old rolls 
and at the same time re-truing the journals. 


Our experience is at the service of all 
who are engaged in manufacturing rolls. 


1 | 
|| 
| 





Kél 
Glasgow, Bristol, Leeds. | | 





; '—— 
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BUCKET DREDGERS, T SUCTION PUMP 
HOPPER AND BARGE LO. . 
a © A LN 4 ea ome 


COMBINED BUCKET AND Ashore through Fioating Pipes. 
PUMP DREDGERS. CUTTER TRAILING SUCTION 


With Hydraalic Jet and Impr HOPPER DREDGERS. 
HOPPER po zeta 


ROTARY CUTTERS for 
CLAY & HARD MATERIALS. D ‘= NEW BUCKETS, LINKS, PINS, GEARING, &v.. 
HOPPER BARGES. TUGS, SUPPLIED FOR EXISTING DREDGERS. 
_AND FERRY STEAMERS. R E DG ER LONDON OFFICE: 


ESTABLISHED 1878. 9, FENCHURCH AVENUE, E.C. 


FLEMING & FERGUSON, LTD., PAISLEY, near aiascow. »= 


WATER COOLING TOWERS. | 


rete THE PREMIER COOLER & ENGINEERING CO., LTD., a tees 
OIL SEPARATORS. LONDON, SWE. opine AIR FILTERS. 



























































— — pry 8 a a a Geared Scroll and Independent 
Cowpe Stop =| Gan STONE'S ~ ALLIGATOR” CHUCKS, 


Heating Furnaces 


= ag FLEXIBLE STEEL BELT LADING, |‘ SWi!scrs== ‘== 
&e. gue Easy to work, | Nothing needed but 2 Hammer Drilling So Machines, 
G po Maximum Efficiency. | 5B STONE & 00., LaD., any 


Mi E. of See our Advertisement in issues of last and nert week. 
inimum Excess of Air. 185, Finsbury Pavement, M195 
taxeD London, E.O, M125 


T. M. HUNTER, AMICE. jroo a sample of MARTIN BROS. 


« Alligator” Belt Lacing, w 

Power Gas Economy Co., M106 

agree to test in factory. 33-35, BRIDGE STREET, MANCHESTER. 
50, WELLINGTON ST., GLASGOW. my : RIDGE STREET, MAN STE 


Width of Belt 
IRON DRUMS 


A. BEEBEE, ess 


Bolts, Nuts, Studs, &c. Address 
WEDNESBURY. sso || pe 


ROBERT STEPHENSON & C0. 


iiders, DARLINGTON. ID : 
Snataie Office - - Sanorvany Hovss, Westuixsrea. - " 
LOC OM OTIVES = rll all im Gangte Welded or Riveted. Tested by Hydraulic Pressure., 
CHEAP PRICES AND QUICK DELIVERY. a 
Se TeL. 200 eat 3 300. Dettngtons sre fences K306 
Codes: A B Go Sth Edition, Engineering Standards, FRANCIS PEETERS, 


fea our Fount ates. a ond next week. Gx Engineering Works, BURTON-ON-TRENT 


SURDONS naar rummarrsg|COLLON DRIVING ROPES. |—<ghirnic> 


FAR SUPERIOR TO ANY OTHER TRANSMISSION ROPE. 000 HP. in servies — 
OIL GAS PRODUCERS. : WATER TUBE BOILERS & 
MILLIONS OF FEET IN USE IN ALL PARTS OF THE WORLD. N30 MECHANICAL STOKERS. 


BEST for ALL PURPOSES, Absolutely Smokeless. 


cursors rurmce wore oousnis. net T LOMAS HART, BLACKBURN. | ™ 27 Mcutsst Boitie co, tr, 
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Requisites for for the Engineer 


can supply your 
requirements. 


ILLUSTRATED LISTS en aL 


WILL BE GLADLY SENT UPON RECEIPT ia Bala. 
OF APPLICATION FROM ENGINEERS. =. 


» Write, ‘Phone, Wire, or call personally. 


W. H. Willcox & Co., Ltd. 
$2 to 38 Southwark St.. LONDON, S.E. 
Tolophano’ Hop SMa \@ lines) Hep 8658(h inc). 

















“JOINTITE" JOINTING, 


RUBBER _ INSERTION, 
and other Joints, cut to any 
shape, from stock, 


ENGINE PACKINGS. 







LUBRICANTS — LARGE 
STOCKS — READY FOR 
IMMEDIATE DELIVERY. 























“LANG'S LAY WIRE ROPE 


MANUFACTURED BY 


GEORGE ELLIOT & CO. Ltd., 
Works: CARDIFF.  Oflee: 16, Great George Strest, Westminster, Landen, 
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5 EIONEL+ ST, BIRMINGHAM. 
59 BFPNEPRS +: S7., LONDON. 











FLANGED PIPEWORK 


ABRIDGED WAR CATALOGUE, P. 66. 

















COMPILED TO SUPPLY 
USEFUL INFORMATION TO 
DESIGNERS AND BUYERS. 


POST FREE ON APPLICATION. 


FOSTER BROTHERS, LIMITED 


LEA BROOK WORKS, 
WEDNESBURY. 





, KFITZROY WORKS 
36219364 EusronR'. 
LONDON. 


MILD STEEL PLATE WORK, BLACK OR GALVANIZED, 
STEEL CHIMNEY & VENTILATING SHAFTS, &c. 











GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 








3 « QRAFTON, BEDFORD." BEDF ORD. 
F 

uf 

fi 

I 

Up 


noe MEDAL, Re Exhibition aperenty 1885. 
GOLD MEDAL, PARIS, 1900. 


GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
sRAND PRIX, Buenos Aires Exhibition, 1910. 02188 











Variable Speed Motors. 
Ask for Publication No. 159. 
ANCASHIRE Dynamo & Motor Co., Ltd. 


Trafford Park, seepeweeer. 
Tel.: City 7450: Teleg:: 



































PATENT STEAM CART« WAGON (2 2° 
HUNSLET. LEEDS. 


LONDON OFFICE: 9.FENCHURCH AVENUE, E.C. 


MANNS" 























- POWER_- 
SIGNALLING 








POWER SIGNAL CO., LTD. 


Address: 


58, Victoria Street, London, S.W. 


Telegrams : 
“ Powersig, Sowest, London.” 


Telephone: 
4760 Victoria (2 lines). 








T#® McKENZIE, HOLLAND, & WESTINGHOUSE 


Case, Style “H,” Fitted with Patent Tlermal Regulatcrs, Style “B.’’ 














, TT, | 
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TANGYE’S 


CRUDE OIL ENGI 


(SEMI-DIESEL TYPE) 
WITH “VARIABLE ADMISSION” OIL GOVERNING. 








SINGLE CYLINDER AND COUPLED ENGINES, STATIONARY OR PORTABLE. LOW FUEL CONSUMPTION. 


For Use. with Residual Oils, Liquid Fuels, or Natural Crude (Unrefined) Petroleum. 


TANGYES L® siesiscnn 




















“TRONITE FLOORING. 


Registered Trade Mark. —— ENTIRELY BRITISH. —— Patented Process. 
MAKES GONGRETE FLOORS wear proof, DUST PROOF, WATER PROOF, GREASE PROOF. 


ALSO 


IRONITE WATERPROOFING. 


Patent Process. For Waterproofing at a very low cost Cement, Bricks, Concrete, Wood, &c., against heavy water pressure. 
FLAT ROOFS Waterproofed at less than half the cost of Asphaite.. 




















THE IRONITE CO., LTD., 1. iS WaT, SW. 


a 




















M°KENZIE & HOLLAND LT. oC 








Signal Boxes. 
Level Crossing Gates, Parker's Patent 
tiene atgaiy ae FOG SIGNAL and PLACER. 
Long-burning Lamps. Sa 
New “ Over-Rail” Loek-Bar. 
Patent Signal Wire Binders and Mew and Improved 

po rental a BLOCK INTERLOCKING 
Electrically-operated Distant Signals. 
Sjociriontty -controllied Mechanical INSTRUMENTS 
tests Detectors fer Facing Peints. 
on — ee — DOUBLE LINE, SINGLE LINE, 

ectric Repeaters an caters. 

Blectrie Rail Deflection Treadles. AND REVERSIBLE LINE WORKING. 





TRACK CIRCUIT APPLIANCES A SPECIALITY. 
POWER SIGNALLING €Electro-Pneumatic, Electre-Oil, All-Electric. 


Telegrams—“ MACKSIG,” SOWEST, LONDON. Telephone—4760 VICTORIA. 


HEAD OFrice: 1198, VICTORIA STREET, WESTMINSTER, LONDON, S.W. WORKS: worcester. 
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HEAVY 


FOR 


PROMPT DELIVERY. 


LATHES 





STRAIGHT BED. 


10in. x 10ft. Lodge and Shipley SS. 
and S. Lathe, with 3-step cone pulley, 


double back-geared headstock, quick 
change feeds. 
Admits between centres - 57in. 
DELIVERY 1 week 


llin. x 10ft. Putnam S.S. and S. Lathe, 
with 3-step cone pulley, double back- 
geared headstock, face plate, steady rest 
and countershaft. 


Admits between centres - 62in. 
DELIVERY FROM STOCK. 


12in. x 12ft. Boye and Emmes SS. 
and S. Lathe, with 3-step cone pulley, 
double back-geared headstock, large and 
ran face plates, steady rest and counter- 
shaft. 


Admits between centres - 84in. 
DELIVERY 2 weeks. 


15in. x 14ft. Springfield S.S. ‘and S,. 
Lathe, with 3-step cone pulley, double 
back-geared headstock, quick-change feeds, 
= plate, steady and follqw rests, counter- 
shaft. 


Admits between centres - 8ft. 6in. 
DELIVERY FROM STOCK. 


18in. x 23ft. Putnam SS. and S. Lathe, 
with single pulley geared head, quick 
change feeds, steady and follow rests. 


Admits between centres - 1 5ft. 
DELIVERY - - 3 weeks. 
GAP BED. 


l1in.-23in. x 12ft. Putnam gap. screw- 
cutting lathe, with 3-step double back- 
geared headstock, quick change feeds and 


countershaft. 
Admits between centres, gap open - [1 2in. 
DELIVERY - 4 weeks, 





ENQUIRIES ARE SOLICITED. 








ALFRED HERBERT LID —s_ |. 
COVENTRY. 
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ROK and the WAR. 
A. Munition Factory roofed 
on our Belfast Lattice \Girder 
Principle covered with ROK. 


~ 2X PNING OSL 


ROOFING | 
A Permanent Roof Speedily Erected. 


O you realise the full advantage of our Belfast Lattice Girder Roofs ? 

They can be adapted to fit any building up to 100 ft. span, and can 
be erected with greater speed than any other form of permanent roofing. 
Cheap, light, and strong, they can be constructed to carry shafting. 































a aS 

ROK Roofing is the best covering for these or ROK is cheaper than slates or tiles, and _ will SS ae 
flat roofs because it gives an equable temperature outlast iron is permanent and weather-proof and 

and eliminates all possibility of condensation. It defies the strongest chemical fumes. ROK gives a 






is therefore best where delicate machinery is immunity from risks of fire from falling sparks 
installed and where many workpeople are employed. and will tend to smother internal outbreaks. 


When you buy the BRITISH, you buy the best—ROK is the BRITISH Roofing, 


Write a postcard for particulars of our Belfast roofs, 
together with our wlustratea ROK Bookle “7,” post free. 


D. ANDERSON & SON, LTD., 


Lagan Felt Works, Belfast; and Rosch Road Works, Old Ford, London, E. 






1 
oP 

















ANNEALING, TEMPERING, &-. 


FOR HARDENING, CARBONISING, 









The Floors are strongly constructed to carry hawey wlan: 3s Can be sschile oie lied ‘i shape to ‘requirements, and fitted with any type of door 
:; | ‘S ’ London Office and Showrooms 
FLETCHER, RUSSELL & CO.,Ltd. “s"risner street... 
Palatine Works, WARRINGTON. SOUTHAMPTON ROW,. W.C.1... 
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TRADE AFTER THE WAR 


ASSOCIATED 
BRITISH MACHINE TOOL MAKERS, L™ 


has been formed by the following firms of 


cass Machine Tool Makers: 











Messrs. James Archdale & Co., Ltd. - Birmingham. 

Messrs. William Asquith, Ltd. - - - - Halifax. 

Messrs. J. Butler & Company - - Halifax. 

Messrs. The Churchill Machine Tool Co., Ltd. - Manchester. 

Messrs. Kendall & Gent, Ltd. «a oe. > .- igpehenter. 

Messrs. John Lang & Sons, Ltd.- - -  - Johnstone, nr. Glasgow. 
Messrs. J. Parkinson & Son ta a 

Messrs. Geo. Richards & Co., Ltd. - - - Manchester. 

Messrs. Thomas Shanks & Co. - - - - Johnstone, nr. Glasgow. 
Messrs. Smith & Coventry, Ltd. - - = = Manchester. 


Messrs. H. W. Ward & Co., Ltd.- - - - Birmingham 


The Objects are: 
To FACILITATE SPECIALIZATION 
To IMPROVE DESIGN. 
To MANUFACTURE MORE ECONOMICALLY. 


To COMPETE MORE EFFICIENTLY IN THE WORLD'S 
MARKETS by maintaining an EXPERT SELLING OR- 
GANISATION for BRITISH MACHINE TOOLS and 
ACCESSORIES in ALL PARTS OF THE WORLD. 





The Company is establishing Branches with its 
own Representatives in the Principal Countries, and 


is open. to accept AGENCIES for BRITISH 
MACHINE TOOLS and ACCESSORIES. 





Write to the yy eee s Registered Offices: 


VICTORIA STREET, MOTEAIO EN S.W. 1. 











SE CIES 
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KERR, STUART & CO.LD. 


Locomotives, Steam Saloons, Wagons, Crossings, & all Rly. Requisites. 


5, BROAD STREET PLACE, LONDON, E.C.2 CALIFORNIA WORKS, STOKE-ON-TRENT. 


All Communications te Lenden. 119 
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TIYDRAULIC MACHINERY 


ACCUMULATORS LIFTS PRESSES 


for Cotton, Yarn, Cloth, 
Wool, Fibre, Paper, Rubber, 


HYDRAU LIC Scrap Metal, Bowls, Mar- 
NTE NS] 7 ERS garine, Oleo, Tallow, Meat, 

LEATHERS Tinctures, Hides, Flanging 

ce Forging and Extruding, 


ELECTRIC, STEAM 
and BELT DRIVEN. 














etc. 





aD 


HEAD OFFICE & WORKS: 


Wellington Street, 


SALFORD, ESTABLISHED 1850 No. 431 City po Exchange. 
‘ * 5th Edition ABC and Al Codes used. 
MANCHESTER. a ae Address “Pret =r. 

















‘JOHN SHAW 2 SONS 


| (SALFORD) LIMITED. te 
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The SKEFKO BALL BEARING CO., Ltd., | 
) ae Head Office and Works - = LUTON, ENGLAND. tc) : 


Glasgew Office: 45, Bothwell Street. 
= A.B Svenska Kullagerfabriken, Gothenburg, Sweden. 


London Office: 28, Victoria Street, Westminster, S.W. 1. 
Parent Factory - . ° ‘ * 
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EDWARD WOOD & C 


Constructional Engineers. 














MANCHESTER 


Ocean Ironworks, 
MANCHESTER. 


Tel.: 810 Trafford Park (8 lines). © 


Tel. Address : 
“ Ventilate, Manchester.” 


EXPORT ENQUIRIES 


dealt with at the 


LONDON OFFICES) 
81, ted St., 


Tel. : Bank 117. 
Tel. Address: ‘‘ Ventillons, Cannon, 
London.” 


a %: 65.0 
BUENOS-AIRES” 
425, Calle Bolivar. 


Tel. Address : 
“*Ventilate, Buenos-Aires.” 








- STEEL FRAMED BUILDINGS. 


Designs and estimates-submitted for all types of Constructional Steelwork. 


Codes—A BC 5th Edition, Liebers, Bentleys. 


Nus 
POMERANIAN 
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THE BEST DRIVE ON THE BEST PLANER. 





Any Planer Maker will be glad to fit the ““ LANCASHIRE” 
Patent Reversing Motor Drive, but it is an expensive equipment, 
and ‘its full value is only realised when in combination with the 


right machine. Moreover, the “LANCASHIRE-STIRK” 
equipment built for and supplied by 


JOHN STIRK & SONS, LTD., 





HALIFAX:' 


embodies several special and exclusive features. 


HIGHEST iencuncy. 
LOWEST wainrenance. 
UTMOST osteo.” 
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A JOHN 


Bristol, Newport (Mon), Landon. 


Stael Monolith Shoes for Harbours and Docks, constructed by John Lysaght, Limited. 


BRIDGES. GIRDERS. ROOFS. BULDINGS. 


Reon Offices— ST. vince = IRONWORKS, BRISTOL. 


London Office 36 GRACECHURCH ST., 














CAMMELL LAIRD & CO., Limtren, 


SHEFFIELD & BIRKENHEAD. 





London Office: 3, Central Bldgs., Westminster, S.W. 

















BATTLESHIPS. 
CRUISERS. 
DESTROYERS. 
MAIL AND 
PASSENGER 
STEAMERS. 
CARGO BOATS. 
























BOILERS. 





MARINE ENGINES. 























Steel Works: 
SHEFFIELD. 


CAST STEEL RUDDER FRAME. 
Total Weight, 20 tons. 








a 


|HIGH-SPEED STEEL. 
| NICKEL STEEL. 
| FILES AND RASPS. 


| ARMOUR PLATES. 
| PROJECTILES. 
|GUN FORGINGS. 













MARINE CASTINGS 
AND FORGINGS. 
TOOL STEEL. 













































Shipyards: 
BIRKENHEAD. 
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SINGLE AND 
DOUBLE CYLINDER, 
AND COMPOUND 


PORTABLE STEAM ENGINES. 


Ideal for all building and contracting work where temporary power is required. 








SOLE MAKERS: 





ca 

: RUSTON, 2c: L 

= WRITE FOR WRITE FOR 

a CATALOGUE. E & CO., LTD., 6 PRICES. 

e Telegrams: “RUSTON, LINCOLN.” 01270 
EERE EEE 































Heavy 16in. Centres Double Saddle Lathe. 
on 





SPECIFICATION. 


Ses MACHINE has been specially designed for dealing with various operations on shells within its capacity. It is of massive design throughout, and contains many. features 
which particularly adapt it to its class of work. 

The Fast Headstock is of strong section, and carries a spindle of high tensile steel, running in split gun-metal bearings of the capped type. Ball races are fitted for 
thrust at front and back of spindle, with lock nuts at back for adjustment. Double back gear is fitted to give six speeds from two-speed cone pulley. Eccentric backshaft is 
provided for disengaging back gear. The tailstock is substantially bolted to bed. 

The Change Gear End is of the compound type, the spindle wheel driving an intermediate from which the backshaft and guide screw receive their motion. Swing frames 
and change gearing - provided for both sides, thereby assuring the correct feeds. 

The Left-hand or Turning Saddle and Slides are of the ordinary compound type, with nut-box hand operated in the screw. Hand-racking motion is provided as well as 
hand longitudinal_ fo hand traverse motions. 

The Right-hand or Forming Saddle and Slides are of the ordinary compound type, with power longitudinal feed operated by backshaft and worm gearing. The front gearing 
carrying a friction disc whereby feed motion may be disengaged at will. 

The Forming Attachment consists of a link attached to the forming slide, anchored to a stud on the bridge, which is carried by two brackets bolted to the bed. The latter 
brackets can be re-bolted to the various facings along the bed, thereby ensuring a position for forming all along the traverse of the slides on the bed. 

The Loose Headstock is of the ordinary type with screw-operated barrel. A Pilot Handle supersedes the ordinary hand-wheel, if desired. An eccentric handle on the front 
operates a steel block, which engages into a rack cast in the bed, in addition to three locking bolts, thus ensuring positive position on bed against maximum pressure. 

The Bed is of massive design, of box section, well ribbed and carried by two box legs. It has wide shears and carries all necessary facings for its various brackets, &c. 

The Machine is supplied complete with Countershaft, Change Gears, Handles, and Spanners. 


Principal Dimensions. 


HAIGHS (Oldham), Ltd."“ctowam. 


Height of Centres ... — sus mas ar sed ie 16in. | Width of Belt oe ase 6in. K89 
Length of Bed = bdo ies ues edo me ae 16ft. 3in. Diam. and Width of Fast and Loose Pulleys re Pen 26in. X Tin. 
Admits between Centres Kee on es eee Es bs 7ft. 6in. Approx. Net Weight ae at ae 9 tons 

Width over Bed Face... jee — ite one on 2ft. 4in. ‘ Gross Weight... ave oak ode ae $i 10 tons 


Swing over Saddle... a — sna ola as ie 1ft. 4in. », Shipping Space ... ioe “a5 ae ae sis 475 cub. ft, 
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ESTABLISHED 18 95 


THE PIONEERS 


ACETYLENE WELDI NG 


FUSIBLE 








RECISTERED 
TRADE MARK 











MADE ENTIRELY IN THE UNITED 
KINGDOM UNDER PERSONAL SUPER- 
VISION OF OUR OWN STAFF. 







WORKING PRESSURE— 150 lbs. per sq. inch. 
TEST PRESSURE—800 


DISSOLVED ACETYLENE 


In Steel Cylinders containing 


APPROVED POROUS SUBSTANCE 


and with 


GREATEST POSSIBLE CAS CAPACITY ; 


complying with Home Office Reguletions. 



























COMPRESSING STATIONS 
BELFAST BRISTOL, BIRMINGHAM 
LIVERPOOL, LONDON, GLASGOW 
MANCHESTER, NEWCASTLE. 


(Others in course of erection.) 









SOLE MANUFACTURERS of the D.A. SYSTEM 


(HIGH PRESSURE) 


Complete Welding & Metal Cutting Equipment. 





h a ono 

E 

“ACETYLENE ILLUMINATING 
© SOUTH LAMBETH ROAD LONDON 


MADMIRALTY, WAR DEPI, AIR 9 
2171 BRIXTON. 





HYDRAULIC PRESSES 


- BRIQUETTING 
SWARF: BORINGS. etc. 








Photo of Results from one of our Presses 


in Briquetting NICKEL, CAST IRON, and 
GUNMETAL SWARF and BORINGS 
& Td 


NO BINDING MATERIALS USED. 
SIMPLY HYDRAULIC PRESSURE. 


ws a 
It is the most Economical Method 
of dealing with Swarf & Borings, 
preventing Loss in Re-melting. 








HOLLINGS & GUEST, Ld. 


Thimble Mill Lane - BIRMIN GHAM. 
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“THE ENGINEER” DIRECTORY. 


This Directory, which is issued gratuitously in the interests of the 
advertisers in “THE ENGINEER,” contains an Abridged 
Index to the Editorial columns of this journal, and, in addition, 
includes “‘ THE ENGINEER” Iron al Steel Trades’ Directory 
and Buyers’ Guide, with technical terms in four languages. 


The RUSSIAN Supplement, for the use of buyers in that 
country, is now ready. 
A copy seat free on application to 


The PUBLISHER, “The Engineer” Offices, 33, Norfolk St., Strand, London, 
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VIMP*A/F/a19199 


An inexpensive jointing 
which needs no ‘following-up’ 


With the contents of a fourteen-pound 
tin of “ Permac’’ you can make more 
joints than you can possibly cut from 
two or three sheets of jointing. Make 
better joints too, and in less time and 
at one-third of the cost. ‘Permac” 
never blows out or leaks, no matter 
what the pressure or super-heat. Any- 
one can apply it. 


(9) 919) 9/e| ee) aa) 





J 
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eet 
IES 


[W919 9/9/9191 91919! 





¥, 
. 


Ask us to send you a tin of 
* Permac’’—the universal 
jointing material for steam, 
water, gas and oil, or get 


a_,tin— Sas your dealer. 


THOMAS & BISHOP, Lid) 
37, Tabernacle Street, 
LONDON, E.C. 2. 


Paris: 27, Rue meee Varlin. 
Guaseow : 95, Bath Street. 
























A. G. MUMFORD, ‘i “s2es50"" 
“gaowrte” DONKEY PUMPS .. *” 


‘Duplex’ & ‘Simplex 








With great improvements for heavy pressures. 








(GUN-METAL PLUNGERS, VALVES, 


apd SEATINGS. 
very Steam Pumps. 


Strong. VERTICAL & HORIZONTAL. 
For 
Boiler Feed, Air and Circulating, 


jand all duties fo. which 
Pumps are required. 


Full Particulars and 
Lists on application. 





i DOUBLE ACTION. 
No. 0. . 1. » 2 ’ . 4. > . 6. . 7. b No. 4 








1 Diameter of Ram. 

Diameter of Cylinder... Diameter of Cy linder.. 33 
Length of Stroke .. 2 2 Length of Stroke .. 4 
Gallons per Hour .. 90 1 Gallons per Hour .. 800 
N.H.P. of Boiler... .. 4 N.H.P. of Boiler... .. 70 


Diameter of Ram 




















THOS. BROADBENT & SONS, ln | 


CENTRAL IRON WORKS, amma f. 


Telegrams: Broadbent, Huddersfield. 
Telephone: 1581 (4 lines). 


————— 
—_— 





ELECTRICALLY OPERATED 


STEEL WORKS 
PLANT 


CHARGERS, 
mm STRIPPERS, 
_ | FORGE CRANES, 


soe 


— 


SS 





a 
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GROUND TYPE CHARGING MACHINE. 
LONDON OFFICE: 
SUFFOLK HOUSE, 
LAURENCE POUNTNEY HILL, E.C. 
we 


SSS SS 
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DEAN, SMITH & GRACE cs0=, L” 


LATHE MANUFACTURERS. KEIGHLEY. 


Tel. Address: 
“LATHES,” KEIGHLEY 


Telephone No.: 
88 KEIGHLEY. 





ed 


ILLUSTRATION SHOWS OUR 8}in. CENTRE GAP LATHE, SUITABLE FOR CENTRE WORK, BAR WORK, OR CHUCK WORK. 


FEATURES. 
Large diameter Cone Pulley, Friction Geared Head, Spindle with 33 hole through. 
Self-oiling Bearings, Improved Feed Reverse Motion, NO Tumbling Gears. 
Steel Feed Gears, case hardened where necessary, and practically unbreakable. 


Automatic Stop and Safety Interlocking Arrangement to Carriage Feed. 








Se epee gee epee ge pepe ee pepe ee ey eee 


MODERN STEAM 


CONDENSING 
ocr PLANT 


COUNTER CURRENT 
TYPE 
The Ingersoll-Rand Company offers high-grade steam condensing 
equipment for every class of service. 
“BEYER” BAROMETRIC CONDENSERS. 
“INGERSOLL-ROGLER” VACUUM PUMPS. 
“CAMERON” WATER PUMPS. 
The Condensers are of the barometric, counter-current type, and 
are marked by a low operating cost, the maintenance of high vacuum, 


the ability to vary the amount of cooling water without impairment of 
vacuum and the permissible continuous use of dirty, gritty or acid water. 


The “ Ingersoll-Rogler” Dry Vacuum Pumps are automatic to the 
highest degree. They | have ‘Ingersoll - Rogler” plate valves, are 
automatically lubricated, entirely dust and dirt-proof, and require a 
minimum floor space. They are to be had either power or steam. 


mt INGERSOLL RAND-«: 


165, Queen Victoria retest 
Telegrams: INGERSOLL CENT, LONDON, = Oo “ 2 O N, Telephone : 3852 CITY. ‘ain i 


eee tan jlaeaeendenemeneimnen - 
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CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, ALLIED GOVERNMENTS, ETC. 


BEARING Hi O ¥ i 5 METALS. 


INGOT METAL FOR EVERY PURPOSE. 

















HOYTS NUMBER ELEVEN ALLOY. 

SPECIMEN TWISTED AND HAMMERED COLD, SHOWING TOUGHNESS. 
COMPRESSION REQUIRED TO CRACK TEST SAMPLES: 20°55 TONS SQ. IN. 
ABSOLUTELY THE HIGHEST QUALITY MADE. 
ESPECIALLY INTERESTING TO FASTIDIOUS DESIGNERS OF 


“ENGINES OF WAR.’ 





DIE-CAST BEARINGS IN WHITE METAL. 


U 


WORLD'S 
BEST. 





CORED & SOLID STICKS IN WHITE METAL. 


Gav 


STOCKS OF HOYT METALS IN INGOTS ARE CARRIED IN EVERY BRITISH DEPENDENCY AND SELF-GOVERNING COLONY, 
AND THROUGHOUT THE WORLD GENERALLY. 








THE HOYT METAL CO. LTD. 


WORKS: MILLWALL, E. . 26, BILLITER STREET, LONDON, EC. 3. 
TELEGRAMS: PROFANITY, PHONE, LONDON. TELEPHONE: CENTRAL 3020. 
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wane Tool Stand 





---—------—--5 
» 


----- 30" 


This arrangement will be found a very useful acces- 
sory in the workshop or factory. It comprises three 
trays for tools and a drawer under top tier. Mounted 
on three wheels, it is easily moved from place to place. 


C With Drawer .. £2-17-6 \ Free on 
Price: Without Drawer £2-12-6 } Rail. 


Messenger & Co., Ltd., Loughborough. 
London Office : 122. Victoria St., Westminster, $.W. 


CYLINDER, DOFFER, ROLLER, 
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WELLS ' wsrem FILTERS 


SUPPLIED to the PRINCIPAL GOVERNMENTS for the NAVY, 
DOCKYARDS, MUNITION WORKS, &c., and to the LEADING 
ELECTRIC LIGHT INSTALLATIONS, ENGINEERING WORKS, 
GAS ENGINE MAKERS, PRINTERS, MOTOR GARAGES, &c. &c. 


Over 22,000 Sold 


Money Savers to any Users of Machinery. 
Fos ahaa ns SD Ste a ad 


Write for List of Testimonials and samples of work done by the Filter. 


No. 1. For users having onlyasmallquantity 6 s. 4. 
i of oll $0 treat (to ayphon), 17a. x Sin 115 0 
No. 2. — chambers hold about 3 gal- 
22in, x 10in. 
No. 3. one top shamahals held obont © gu 
lons oil, 27in, x 12in. 
= = No. 4. Two top chambers hold about 12 gal- 
i! fee lons oil, 36in. x 16in. 
a 5 No. 6. ee 
43in. X 23in. 
chambers hold about 50 gal- 
60in. x 30in. 
Larger Sizes made to order. 
PRICES SUBJECT TO CURRENT RATE OF ADVANCE. 


A.C. WELLS & CO., “'st'rmeres,” LONDON, N.W. 4. 

















SEPARATE DIRT SETTLING 











oo 











 faete: $: 
Ser lessgstolstssesestssessosess! 
FIRST FILTERING PAD. 


No. 6. 
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AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write fos priess te 


SCHOFIELD’S FOUNDRY CO., LD. 


LYTnry =F OROUGH. 


cn ea des raat sry 
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OMITH BROS. & HILL, UT. 
‘See displayed Advert. every Leereee. Kx 
Facing Warka Want Bromwich- 


CONSOLIDATED BRAKE & ENGINEERING 


COMPANY, LIMITED, 
41, Moorfields London, E.C. 


Standard Automatic “Vacuum Brake 
aXND 





See illustrated Advertisement every fourth week. 
Tele.: Vacuo. Tandon 


DARREN. ENGINES 


Z22 
Telenhone: No. 2710 London Wall. 





TOWN QUAY 
SOUTHAMPTOi: 


PARSONS | 
MOTORC°OL: 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Colville. 
Brickworks Plant. Sanitary P: 


CLAY-WORKING PLANT. 


Collierv Plant. General Millwright 








ipe Plant. 








He oS TINGS Sey i's 
R. B. TENNENT, UmireD, 
von COATBRIDCE, N.B. 


Se 
ne em 


GRAIN, CHILL & STEEL ROLLS, 











SHELL BANDING PRESS 


PULLAN & MANN 


Engineers, 





WELLS patent WASTE OIL” FILTER, 

















OAKEY & SONS, 


MANUFACTURERS 3F LIMITED. 


GENUINE EMERY. SRN | DE 
EMERY CLOTH, | din“ 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER... EMERY AND GORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rollajv=.+ Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


nce th ehap, to uit he ame renurement ot EMERY WHEELS 


EWART’S SPROCKET 
TYPE WHEELS. 
CHAINS. BUCKETS. 


ALL SIZES, EUROPEAN OR LARGE STOCKS ALWAYS 
AMERICAN PATTERNS. ON HAND. 


ATTACHMENTS OF ALL Ai QUALITY. 
KINDS. LOW PRICES. 


Telegrams: “ Aczixmess,’ Loxpon. Telephone : 18 and 662, Srxarrons. Kx 




















Quotations on receipt ef Specification. 


GEO. W. KING, : Ltd., 
Windmill Lane Stratford, LONDON E. 


























‘Richmond” Solid Fuel Furnaces for 
Annealing, Case-hardening, etc. etc. 


Battery of four “ Richmond” self-contained: Coke- 
fired Furnaces. This type is operated with a 
degree of ease that ensures the “speeding-up”’ of 
output and accuracy of production. Fire-bor so 
arranged as to give a reducing atmosphere at the 
lowest possible fuel consumption. The following 
- expression of appreciation refers to the Furnaces 
illustrated, which were installed in 1914 :— 
gq “We have pleasure in informing you 
that the battery of self-contained, Coke- 


fired Furnaces are working most satis- 
factorily. We use them for Hardening.’ 


The RICHMOND 


GAS STOVE & METER CO., Ltd. 


132, Queen Victoria Street, London, E.C. 4. 
Academy St., Warrington. 








Offices : 
One of many types of }‘‘Richmond”’ Solid Fuel Furnaces. 





CAMBRIAN WORKS, LEEDS, suena. 
Telegrams: “Cambrian,” Leeds, Telephone: No. 1232 








Chimneys and complete plant supplied and erected. General Offices d Works : 
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Fig. 1D.—‘*‘ DAVIDSON” STEAM PUMP, as made in the larger sizes. 


Uses Less Steam than 
a Fly-wheel Pump. 


Smoothest in Work- 
ing. 
Great Range of Speed 


Mechanical Cut-off. 


Highest Economy yet 
attained. 


Uses Less Steam than 
a Duplex Pump. 





Fig. 6a D.—HYDRAULIC PRESSURE PUMP. Qin. x 2in. x 12in. size. Water Pressure, 1500-4000 lbs. per sq- in- 
SUITABLE FOR WORKING HYDRAULIC PRESSES, Etc. 























Fig. 15 D.—‘‘ DAVIDSON”’ PATENT INDEPENDENT AIR PUMP , 


Fig. 50D. AND JET CONDENSER. 
_—_——" , ; : ; D.—SET OF BAILEY’S “‘ DAVIDSON” 
ECONOMICAL For Stationary Engines, Lake, River, and Canal Steamships, &c. Fig. 50 T D.— 

ao BOILER-FEED PUMPS, 
BOILER FEED RAISES WATER FOR CONDENSING AND | wus suveune UaNraoL. 
PUMP. : GIVES A VACUUM OF 27 INCHES. :: 


Manufactured by 


SIR W. H. BAILEY & CO., LTD., 
































At the ALBION WORKS, SALFORD, MANCHESTER. — 
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‘Sentinel Valves. 


H.P. Stop Val 
L.P. Stop Valve No. 200. ee ee em TT te: aun laiquss L.P. Stop Valve No. 201. 


125 Ibs. Working Pressure. 200 Ibs. Working Pressure. 300 Ibs. Working Pressure. 125 Ibs. Working Pressure. 
: ; E 












> -<ase- 


+ --@288 


Size of Valve. ” - i i ° o ad Size of Valve . 


Size of Valve .. 


Bice oo ss oop Of 





HELP. Stop Valve. 


L.P. Stop Valve No. 202. No. 207 Cast Iron. No. 209 Cast Steel. L.P. Stop Valve No. 203. 
125 Ibs. Working Pressure. 200 Ibs. Working Pressure. 300 Ibs. Working Pressure. 125 Ibs. Working Pressure. 
| Eth eh i adic oa 3 


~---€ -------. 









foeea-se-Ee--- * 
3 denn + meme 

¥ t 

i 

i 
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! 


coo ceccnnctl 
” 
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. 
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Sindee’ HS Ss ume 


H.P. Parallel Slide Valve. 


No. 260 ay No. 261 Cast Steel. L.P. Sluice Valve No. 270. L.P. Sluice Valve No. 275. 
200 Ibs. elias tieisinn 300 Ibs. athing Pronere. 125 Ibs. Working Pressure. 125 Ibs. Working Pressure. 
to---E ----4 


SS 






SD Te Oey 





\e oe -=-C------ 4 


Size of Valve. | 2° 71 4° : a . “| d Size of Valve. | 2° | 2}"| 3° | 34°] 4° * * | 10°} 12° Size of Valve. | 2° |24°| 3° | 34°] 4° | 5° 


.f 6" ” ~ < # w 16” | 18” Preareery |i a i x 


in 


The above are pre-war Price Lists and are now subject to advance. Catalogue 25s on application. 


Alley & MacLellan, Ltd. 
Sentinel Works, GLASGOW. | 
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MANUFACTURERS OF 





ENGINEERS, RAILWAY SHOPS & MUNITION FACT RIES 


“LION” AND “EXTRA LION” HIGH SPEED STEEL, 
FOR HEAYY CUTS, QUIGK SPEEDS, OR HARD MATERIALS. 


“LION” KIGH SPEED STEEL TWIST DRILLS AND * LION” BRAND FILES. 


“LION” AND. “GROSS ARROWS” TOOL STEEL, 
A SUPERIOR STEEL WHERE HIGH SPEED 1S WOT REQUIRED. 


MOTOR CAR & AIRCRAFT BUILDE 


BULLET-PROOF SHEETS FOR PETROL TANKS, &c.  CASE-HARDENING STEELS. 
NICKEL, NICKEL CHROME, CHROME VANADIUM, AND CHROME SILICON STEELS. 
NON-CORROSIVE VALVE STEEL. 


AGRICULTURAL PURPOSES. 


PLOUGH PLATES, STRAIGHT, OR BENT. HARROW DISCS, CHAFF KNIVES, SECTIONS, &c. 
SHEEP SHEARS (BROWN'S PATENT). BEATER BARS FOR THRASHING MACHINES. 


MINES AND COLLIERIES. 


MINERS’ DRILL STEELS, SOLID, OR HOLLOW, 
ALL SECTIONS AND SIZES. 











ANCHESTER, SE 


b é TH E N Power Pump | 


The Mancnesten Downey WAL Pomp Peat K Dearn & C? £2? 





Single Acting Double Acting 


EARNS CAMERON TYPE Pump’ 


sepa Pomp p 
OU! ee ei) Be nay 
S 1 = - Telegrams 
a —* PUMPS" MancuesTen 


Vertical Treble Ram. Single Ram. Double Ram 
LONDON: 49, Queen Victoria St., E.C. GLASGOW P. & W. Maciellan, Ltd., 129, Trongate. NEWCASTLE-ON-TYNE : BCleaton Rees & Co., 1, Eldon Square. 


Catalogues showing various classes of Pumps manufactured by us can be had on application. 
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CONTRACTORS TO H.M. GOVERNMENT | 


\ 


~ 











DENOTES 
THE GENUINE 


KING OF 


PACKINGS 


FOR STEAM AND HYDRAULIC WORK. MADE IN RINGS OR SPIRAL FORM 


REFUSE ALL IMITATIONS. 





gta > mig SANS ed ar ne 


FULL PARTICULARS FROM ; ee 
SOLE PATENTEES AND MANUFACTURERS 


LION WORKS,GARFORD STREET. 


Wh AYKER & © IL west inpia Dock. LONDONE. 


WRITE FOR CATALOGUE 9. 

















S 


Centrifugal Pumps 


for 
All Conditions and Requirements. 






BROTHERS 















Reliable. Large Stock of 








Simple. Small Pumps 


Efficient. in London. 
















| 30, Norfolk Street, Strand, London,W. C.\ 


WORKS: WINTERTHUR, SWITZERLAN D 
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For dealing with bar work, machines with a 
combination of our 


PATENT ALL-GEAR HEADSTOCK 
and 
PATENT AUTOMATIC CHUCK 


present the means to increase your output. 


We make the machine illustrated above in two sizes. One deals with 
bars up to lin. diameter by 24in. long and the others with 2;in. diameter 
bars 30in. long. Both are supplied with a full set of tools and holders 
and without any additional outlay will produce most plain bar work. 


We shall be pleased to quote you, and give times of production 
on receipt of drawings or samples of your products. 


H W.WARD: C lx 


90,.LIONEL STREET, 


BIRMINGHAM. 


LONDON - 414, CAXTON HOUSE, WESTMINSTER, S.W. 
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SUMMIT cos 


SPARKING 
PLUGS 


GAS ENGINES 


with High-Te..sion Igni ion. 
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Made in Engiand 





by = 
THE LODGE SPARKING PLUG CO., LTD. = Oxidised Steel Body. 
RUGBY. ~ = Screwed 1 inch Whitworth Gas Thread, 


Mica Insulation, © 
Adjustable Sparking Points. , *!™ 


PTL ULLAL 
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For ENGINEERS’ SHOPS. 
SHIPBUILDERS, 
CONTRACTORS, 
COLLIERIES & 
ALL DUTIES. 














TELEPHONE NOS.: 
324 & 325 IPSWICH 
TELEGRAMS: 

“ REAVELL, IPSWICH. 









Bie OP re 
BELT-DRIVEN COMPRESSOR. 






WRITE FOR 
CATALOGUE C13. 









~ SIMPLE, 
COMPACT, 


EFFICIENT, 
SINGLE & DOUBLE ENDED. P rn 
ONE, TWO & THREE STAGES. ELECTRICALLY DRIVEN DIRECT-COUPLED. xx 


REAVELL & CO,, LD, sictici"vens, IPSWICH. 
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QUALITY 
FIRST. 


BED: Made of high tensile iron. 
WAYS: Chilled to greatly in- 
crease life in alignment. SPINDLE 
BEARINGS: Special anti-friction 
white metal, renewable and _ inter- 
changeable. BACK GEARQUILL: 
Back Gear Pinion and Quill made 
from a single steel forging. THRUST 
WASHERS: Bronze and Steel 
Thrust Washers take up thrust of 
major and minor parts.) STEEL 
GEARS: Thread and feed gears 
are drop forged steel. TAIL- 
STOCK : Tool steel tailstock spindle. 
Full length bearing for spindle in accurately reamed bore of tailstock. Floating plug binders hold spindle securely and 
in proper alignment. LEAD SCREW: Made of special High Carbon Steel, turned and ground; chased in precision 
lathe designed especially for that purpose. CROSS FEED SCREW: Made of High Carbon Stock, chased in a special lathe. 
CROSS FEED NUT: Bronze, chased and size b¥ tap. CASTING CLEANING: Cleahitig is a8 thorough as if lathe 


was to be shipped unpainted; conseqiently excessive filling is unnecessary, and the paint stays on. 


THE LODGE & SHIPLEY MACHINE TOOL 6o., 


CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS.—Alfred Herbert, Lid., + rage England; V. Loweéner, OTHER AGENTS —Alfred ety 5 Ltd., Caloutta ; Andrews & George, Yokohama, 
Christiania, Copenhagen, Stockholm; R. S. Stokvis Zonen Ltd., Rotterdam, Japan ; Bevan & Edwards Propty,, , Melbourne ; Krajewski-Pesant Co., Havana ; 
R. S. Stokvis & Fils, S.A., Paris, Brussels. Jardine, Matheson & Co., Lfd., Siaghel, Hongkong, Hankow, Amoy. Spl 87 
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18in. 3-STEP CONE HEAD DOUBLE BACK-GEARED ENGINE LATHE. 
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Oe a Dl lt Dl Di lk Dn Di Di Dk a i kk i i a kk i 


CUTTING 


ELECTRIC GENERATORS & MOTORS 


From : to 100 H.P. 


ELECTRO DEPOSITING 
DYNAMOS. 


SHIP LIGHTERS. 

























Quotations on application. 








CUTTING BROTHERS, L* 


PARK WORKS, STAMFORD. 


Telegrams: “Curtinc, STAMFORD.” : ESTABLISHED 1893. Telephone: No. 12. 
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QUICKER ann CHEAPER tan CAPSTANS ror 
BORING AERO ENGINE (and similar types) CYLINDERS 
























As an example, 


WE BORE THE 
110 H.P. LE RHONE 
| CYLINDER 10in. DEEP 

4tin, DIAMETER 


in 18 minutes. 


Finish is excellent. 
" Accuracy within ‘002in. 


It pays you better 

to do the boring 

operation on our 
“new 


30in. HIGH 
POWER DRILL 


in the manner illus- 


COLLET CHUCK -—__ 


CYLINDER —. 


’ econ 


trated and use your Pausini wan <2 
Capstans for the other sai tle ee. The OPERATION 
operations. Py is SIMPLE and 


REST FOR CYLINDER ——__ 


STEADIES ——___ ae 


: FOOLPROOF. 


Less than half the 
=] Two or more machines 


capital outlay and 
less than half the t P 4 can be attended by boy 
x Bf or woman labour. 


cost of operation. 


TURRET —__ 











DIVIDING PLUNCER 


K352 


Write for particulars or make an 
appointment, we are always glad 
to give a practical demonstration 
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SHERZER ROLLING LIFT BRIDGE 
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GAS LIGHT 8COKE CO.STEEL HOPPERS «Ar BRUMMEMO=:. 
CARRIEO CUT TOet ice iEOURS-OF TNE ENGICER | IN, CHIEF..TO THE GAS G2, « 














HMOND TWICKENHAM TUN? 
METROPOLITAN WATER BOAR 


























TD GENERAL ENGINEERS, 
se 
a8 


STOCKTON-ON-TEES. 
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[= 
Contractors to the Admiralty, War Office, India Office, &c. &C. 


BEARINGS 
BEARING METALS. 


The highest grade metal on the market 
for Bearings of Internal Combustion Engines 


FINDLAY'’S SPECIAL MOTOR and bearings working under the severest 
METAL. strains. 


ae | The best known and most extensively used 


GLACIER ANTI-FRICTION metal for General Engineering. requirements. 
METAL. 








ANTI-FRICTION METALS. All grades and for all purposes. 


DIE CAST BEARINGS. Sound and true and of high finish to limits 


of .001—oil grooves and oil holes cast in. 
No machining. Half Bearings, Bush Bear- 
ings, Oil Ring Bearings. We are the 
largest makers of Die Cast Bearings in the 
United Kingdom. 


WHITE METAL We line to close limits and cast in all oil 
PRESSURE LINED, GUN grooves. Our process eliminates blow holes 


METAL & STEEL SHELLS and gives a dense compact structure. Perfect 
up to 12in. bore. Adhesion and Bell Ring guaranteed. 


WHITE METAL STICKS In practically all sizes. 


(Cored and Solid). 





We are Specialists in Bearing Design and Lubrication, and all enquiries will inte the careful 
consideration of our expert staff. 





SAMPLES AND PARTICULARS FREE. 


THE GLACIER ANTI-FRICTION METAL CO., Ld., 


Waldo Road, Willesden Junction. 


Telegrams—‘‘ BEAUCOUP, KENSAL, LONDON.”’ Telephones—WILLESDEN 1882-1883. G334 
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MANUFACTURERS OF 


COMPLETE DOUBLE HELICAL 
GEAR UNITS. 
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ROBERT HUDSON L~ 
| | 9 

All enquiries to HEAD OFFICES: Works: RUSSIAN HOUSE 
38a, Bond Street, ; if EF D . Gildersome Foundry, | n- seyes centenne 




















London Office: 
Telspnone—14 Central, Leeds (Private Branch Exchange). 
ich Silent thitiieiien Seti, The winiie ing SUFFOLK HOUSE, CANNON STREET, E.C. 
Cablee—Foundry, Gildersome. BRITISH MANUFACTURERS OF London Telephone: 3162 CITY. 











PORTABLE RAILWAY MATERIAL. 









Colonial and 
Contractors 















Foreign 

requirements to the 

a iality. 

— War Office, 

Admiralty, 
India Office, 

Quotations 
Crown Agents 

given 

C.LF. any H.M. Office 

port n of Works. 


the world. 


E. 569.—Light Locomotive with Train 


of Side Tipping Trucks on 2ft. gauge Light Railway. 








E. 396.—Left hand Switch and Crossing £. 750.—Turntable with Flush Rails. 


with Switch Box and Lever. 









E. 230.—Portable Railway Track. 





E. 456.—HOPPER WAGON with Side 


Discharge Doors. 
Sizes from 20 to 400 cubic feet capacity. 






a E..457.—Patent Pressed Steel 
= E. 96.—Side Tipping Fruck Colliery Tub, with well bottom. 
for Diamond Mines. 











t= ie 


E. 592 —Steel Barrow. E. 579.—Platform Wagon on 
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THE SELSON eEnGINEERING CO.,, LTD. 











‘BOLE AGENTS FOR THE 


GREENLEE FLAT TURRET LATHE. 


IN STOCK :.- 


2 3tin. x 40in. CROSS SLIDE TURRET, 
with Chucking Equipment. 





Maximum swing 22in. Swing over turret Sin. 
12 Spindle Speeds. 8 Feed Changes. 
Hole through Spindle 3tin. 

Roller Feed on Spindle. 


1 3tin. x 40in. as above, with Bar Equipment. 


1 3hin. x 40in. RIGID TURRET, with 
Bar Equipment. 





One All-Geared Head 


FOSTER SCREW MACHINE. 


1}4in. capacity through Wire Feed. 


Also other sizes with Plain and Geared Friction 
Heads. 


85, QUEEN VICTORIA STREET, LONDON, E.C. 4. Works—COVENTRY. 











oe rh ke 


ES TINGHOUSE Woebdighd gl) ies 





MANUFACTURED IN LONDON BY . 
_M OR Ss E ., THE WESTINGHOUSE BRAWE Co. UTD. 
y Road, Binns Cross, London, N. 


THE NORTHERN MANUFACTURING CO. LTD., 
=. GAINSBOROUGH. ANE AO 


WORM REDUCING GEARS. 














NEATLY DESIGNED. SUBSTANTIALLY BUILT. 


STANDARD SIZES. HIGHEST EFFICIENCY. 


COMPLETELY ENCLOSED. CASE FORMS OIL BATH. 


Worm Shaft fitted with Self-Oiling 
Bearings and Double Ball Thrusts. 


Built to give satisfaction under heavy 
loads for continuous running. 


Durability and Reliability combined with Quietness (NMC) WORM GEARS. 





produces the IDEAL DRIVE so specify K161 





London Offices and Showrooms: CARLTON HOUSE, 66 & 66a, GREAT QUEEN STREET, KINGSWAY, W.C. 


SUSPENSION BULB FURNACE. 


GREATEST DIAMETER OF FURNACE EVER OFFICALLY TESTED TO COLLA ‘ 
BOARD OF TRADE, Mat onelter a 


CONSTANT FOG OTHER CORRUGATED TYPES, 
SUSPENSION 
BULB FURNACE, 14,000. 
15,000. : 
: HIGHEST 
bhi. FAGTORoF SAFETY 





























STRONGEST 
FURNAGE UNIFORM 
MANUFACTURED THIGKNESS 


THE LEEDS FORGE CO. LIMITED, LEEDS. 


London Office—Caxton House, Westminster, S.W. Mr. J. W. HAWLEY, Representative. — (Spl) 62 Telegraphic Address—E.LErroo, Lompon. 
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-VICKERS LIMITED. 





WARSHIPS; MAIL AND PASSENGER STEAMERS. 


Icebreakers, Dredgers, and other Special Craft. 
Floating Docks and Cranes. Aircraft. 
Armour Plates. Projectiles and Explosives. 
Turbines; Steam, Oil, and Gas Engines. 
Offensive and Defensive Automatic Submarine Mines. 














; a 
oar ne 








H.1.J.M.S. “‘Kongo.”’ Built and entirely fitted out at Barrow~-in-Furness. 


sricrscenlien os ins tanec poesia 3 se ete ls tn 





may STAMPED & FORGED 
| MOTOR CAR PARTS. 


nemesis & CASTINGS of aneey ee 
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The Electric & Ordnance Accessories Co., Ltd. ( 





VICKERS 1 LIMITED. 


SMALL TOOLS. 













NOTE. NOTE. ! 
| 
We can deliver from Stock, HIGH SPEED, MERCHANTED TOOLS UF tl 
VANADIUM, AND CARBON DRILLS. BRITISH MANUFACTURE. h 
Please send rders uiries . We shall be pleased to quote for TAPS, FILES, 
i oer. _ & CUTTERS, AND OTHER SMALL TOOLS, upon \ 
direct to us. a 






VICKERS VANADIUM HIGH-POWER DRILLS. 
(Made of Vanadium High-Speed @teel.) 














PATENT ADJUSTABLE REAMERS 
USED IN CONJUNCTION WITH QUICK CHANGE CHUCK. 
















The Standard Tools ALL COMMUNICATIONS TO TOOLS DEPT., EFFICIENCY. 
for modern drilling VICKERS HOUSE, —_— 
Broadway, London, S.W. ECONOMY. 










and reaming practice. 





VICKERS 
CRANE PANELS. 


Indispensable for the safe and rapid working 








of electrically driven cranes in Munition and 


other Factories, Shipyards, etc. 


15060 r.p.m., 6600 Volts. 









Motors and Generators of all Types. 









Rotary Converters. 






Of sound design, and workmanship. 








Patent Automatic Reversing Drive 
for Reciprocating Machine Tools. 









(Preprietors: VICKERS LIMITED), ) 


\ River Don Works, 
“Works, BIRMINGHAM. \ 


SHEFFIELD. 







Eg IIe NSS Sa II Ag N.S LORIE GI. 
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ROBEY & CO., Ltd., LINCOLN. 


London Office : 79, Queen Victoria Street, E.C. 













THE “ROBEY” UNIFLOW 
STEAM ENGINE 













SECURES THE HIGHEST 
EFFICIENCY AND ECONOMY 
IN STEAM CONSUMPTION 
AND LUBRICATING OIL 




















CATALOGUE ON APPLICATION. 









SPECIALISTS IN ww 


AIR COMPRESSORS WITH PATENT DISC VALVES, 
WINDING ENGINES WITH DROP VALVE GEAR, 

FAN ENGINES, we ROLLING MILL ENGINES, 
SEMI-DIESEL CRUDE OIL ENGINES, BOILERS, &c. a 


FRANCIS BERRY & SONS. 


Sowerby Bridge, 
EN G LAN D. 
































ESTABLISHED 1832. 








MAKERS OF 


Heavy Machine Tools 





Contractors to the Admiralty, India and Colonial 





Offices, and most of the Foreign Governments. 





HEAVY DUTY SLOTTING MACHINE, made in Two Sizes—24in and SOin. stroke 





a ee ae 


J ONE £9, 1917 
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HURST, NELSON & CO., LTD. 


Builders of 
RAILWAY CARRIAGES, 
WAGONS, 
ELECTRIC ‘CARS, and 
every other description of 
RAILWAY & TRAMWAY 
ROLLING STOCK, 
MOTOR OMNIBUS, 
and other 
ROAD VEHICLE BODIES. 





GLASGOW OFFICE: 40, West Nile Street, 
CARDIFF OFFICE: Gerdon Chambers, 
31, Queen Street. 


LONDON§OFFICE: 14,"Leadenhall St., E.C. 
Registered Office and Chie. Works: 





wide cc and a 
RAILWAY PLANT 
FORGINGS, 
SMITH-WORK, 
IRON and BRASS, 
CASTINGS. 





PRESSED STEEL WORK 
of all kinds, including 
UNDERFRAMES and 

BOGIES. 





BRANCH WORKS: 
Chatsworth Wagon Works, near Chesterfield 
Bridgend Wagon Works, Bridgend, Glamer 

ganshire. 
Swansea Wagon Works, Swansea. 
Spi 1017 








THE GLASGOW: ROLLING STOCK & PLANT WORKS, MOTHERWELL 








“BON ACCORD” High-Lift Horizontal or Yertical Spindle TURBINE TYPE 


CENTRIFUGAL PUMPS. 


Aiso LOW-LIFT CENTRIFUGAL PUMPS for Mine Pumping and Sinking, Condensing, Draining, Dock 
Pumping, Irrigating, Sand Pumping, and Sewage Work, &c. 


HIGH-SPEED ENGINES for Driving Dynamos, Pumps, Fans, &c. x1904 
Try **‘BON-ACCORD’’ PACKING for the Stuffing Boxes of your Pumps and Engines. 





4-Stase Turbine Pum. DRYSDALE & CO., Ltd... YOKER, GLASGOW, W. wnirz ron catatocuz. 














PHOSPHOR B 





ONZE Co., LTD. 


Sumner St. Soutuwark, LONDON, ano Guester St., Astor, BIRMINGHAM. 





ALL GRADES WHITE ANTI-FRIGTION METALS 





Plastic, Babbitt's Magnolia, White Brass. 


Brands, “ Vulcan,’ 


CONSIDERATION 


Telegrams: PHOSBRONZE, LONDON. 
Cables: IFFLEST, LONDON. 
Telegrams: PHOSPHOR, BIRMINGHAM 


“Tbis,’ ‘“ Arma,” 





“White Ant.” 


OF OUR PRICES SOLICITED. 


Telephone { 4330 Hon, | Lonoon (3 lines). 


334 East Birmingham (4 lines). 
Spl4 
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Quality. 
Owing to the great care exercised in the design, the 
rigid specifications under which they are manufactured, 
assembled and tested by skilled workmen with unsur- 
passed manufacturing facilities, B.T.H. Electric 


Motors are accepted everywhere as representing the 
standard for Quality. 


The British Thomson-Houston Co., Ld. 





Protected Type B.T.H. Electric Motor, so designed that by merely 














adding suitable covers, which are trifling in cost, it can be con- 5 ° 
mesa into an enclosed, ventilated, or drip-proof type of motor Electrical Engineers and Manufacturers, 
in a few seconds; this feature — the motor = be — 
and inexpensively modified to suit changing conditions when . 
alterations are made in the workshop. Head Office & Works - - - - - Rugby, England. 




















Filtration 


of the largest quantities of Dirty and [luddy River and Canal Water at a merely nominal cost. 


Write for particulars of our ‘‘ Torrent”’ Filter. (List No. 73, post free). 


[Dulsometer Engineering C? 1" 


LONDON : READING : 
Offices Works, 
thill Street,Westminster SW Nine Elms Ironworks. 











inal 











PACKING THAT PACKS ano ‘maximum burasmiry. 
The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks. 


London—110, Fenchurch St., E.C. Liverpool—i5, Fenwick St. Bolton—15, Mawdsley St. Swansea—Angel Chambers, York St. Glasgow—62, St. Enoch Sq. Neweastle—2, Collingwood St., &e. &e. 




















ae: PLATT’S PATENT, MOTOR OR BELT DRIVEN 


DROP STAMPS. 


LOWEST IN FIRST COST AND UPKEEP. EASY AND PERFECT CONTROL. 
NO COMPLICATED PARTS TO GET OUT OF ORDER. 
THE MOST SIMPLE AND EFFICIENT DROP STAMP IN EXISTENCE. 


~ COMPLETE STAMPING PLANTS. 


No. 27 Spl em 71 


= SS, SAMUEL PLATT, L2: WEDNESBURY. 


20 TONS 10 TONS 30 TONS = 


YATES & THOM, LTD. 


CANAL ENGINEERING & BOILER Se 


Telegraphic Address—Yates, Blackburn. BL AC KBU RN. Telephone Nos.—4224 4 lines 


HIGH-CLASS 


ENGINES 


WITH CORLISS OR DROP VALVES. 


v 


/ 





























Winding Engines. Blowing Engines. 
Electrical Haulage Plants. Air Compressors. 


LANCASHIRE BOILERS 


ALL SIZES AND PRESSURES. 











: Cnpuieh Reekenmans ea : MILL GEARING IN ALL ITS BRANCHES 
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rinting:—George Reveirs, 
301 iF BSTIMATHS forall DESCRIP” 
Commencement. 


06 





as. D. Roots.—Patents, British 


and Foreign. erate c! 4 varied 
Fore; Mod lan mg and 
soy bee mye gy bee gy yes valuable to inventors. Circular 
Compiler of “ Patent Abstracts” for The Times and for- 

he Engineer.—Thanet House, Temple Bar, London. 


merly for 
Spl. am 216 





ensen and Son, 


Ceetabiiced, 1867). Briticbe Nt ze AL, - 4-4 
on! 

d Trade Marks and tions.—77, Chan 

lane, London, W. C. Telephone. Hi 1249, 





PATENTS, DESIGNS, AND TRADE MARKS. 
Harris & Mills, Chartered Patent 


AGENTS Mand High Holborn, London. 
Tel. Ad.: “ Privilege, London.” Tel. No.: Holborn 2763. L3 


BULL'S METAL & MELLOID C0., 














Tel, omen ons wade. Tet 182 Cevoenan LTD. 
ame Spraiice, ondenser kane and ag Rods, 
mee Trade ae — we one Beller 
HIGH TENSILE "BRONZE.~Can Rolled, Forged, to 

at au120 
WHITE META oc ann Babbitts, &e. 
R. WHITE & SONS 
WIDNES, Lancashire. 
sy Makers of 
: AERIAL 
Rails. POINTS and — 
Wagons. \\ crosssines // WIRE 
ROPEWAYS 
Turntables. a 








See illustrated Advertisement June Ist, page 58 


“CROWN” BOILER COVERINGS 
nimpairable by heat 


962 SAVING 


n Gondensation. Greatest Economy & Service. 8000 Users 


SUTCLIFFE BROB., 
Atlas Werks. GODLEY. Nr MANCHESTER. 





qe 











ECONOMICAL GRINDING. 





AND 


GRINDING MACHINES; 


for all purposes. 


BRITISH MADE. 


L. STERNE & CO., LTD. 


The Crown Ironworks, GLASGOW. 


LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, ws G. 


EXTRUDED BARS 


Brass, Copper, Yellow Metal, Naval Brass, Manganese Bronze, Delta Metals, &c 


Original and largest manufacturers: 


THE DELTA METAL CO., LTD., =457 °®®2Nv2¢H, LONDON, s-z, 10 


AND AT BIRMINGHAM. 




















The best 
FURNACES 
STOKERS 
M ELDRU DESTRUCTORS 
SUPERHEATERS 
868 MELDRUMS. Limited, 
Canal Works, Timperley, MANCHESTER. 














Brass, Gunmetal, Phosphor Bronze, &c. 
CAST SOLID TO ANY SPECIFICATION. 


Rods for Hot Stamping or direct Machining 


from Customers Swarf. 


Jd. CLIFF . Chemist and 


General Caster 
22a, Great Brook St., Birmingham. Tel. No. 227 








S| MACHINE TOOLS 











ELECTRIC» STEAM: 
HYDRAULIC can 
, 


 ‘moracte ffl 
























EFFICIENCY. 
BY APPOINTMENT RELIABILITY. 
TO H.M. KING GEORGE V. 
— SAFETY 





ESTABLISHED 1833, 


ALL KINDS. 





Spl 4170 


WAYGOOD-OTI8, Ltd., LONDON, 8&.E. Telephone : Hop 4000, 

















DAVIE & HORNE, Engineers, 
Johnstone Engine Works, 
JOHNSTONE, near GLASGOW, 


lants, Evapora- 


MAKERS OF 
omy epee Watoe Hoctore af Filters, Pumps 
City Office - 45, HOPE STREET, G 





LASGOW. 
Telegraphic Address : , Johnstone* 
See illustrated advt. in issue June 8th. oul22 





AULD'S Patent Steam Reducing Valves. 
AULD’S Patent Surplus Steam Valves. 
Patent Full-bore Steam Reducing Valves. 


DAVID AULD & SONS, LTD., "ERE © 


Reducing, Glasgow. x17. Whitevale bohnatts oy GLASGOW. 











BOYLE’S 


tat PATENT 


“ AIR-PUMP” 
VENTILATOR 


of eartier forms. 


font pay Ee vat abe 
“4 mdon. 








GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 


See 


ENGINEERS’ REQUIREMENTS IN THE 


MA OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Led. 
89- ra ‘SHOE = E.C. 


cine, Bri 


DERMATINE 


Pump Valves 
Maintarn a High 


Branches: Glacaow, 





' 
DERMATINECo., Ltd., Nea 


BRASS RODS 


for all purposes. 


M°KECHNIE BROTHERS 


LIMITED, 
Rotton Park Street, BIRMINGHAM! 


Manufacturers oc 


EXTRUDED METAL BARS 


to Engineers’ specifications and designs in 








NAVAL BRASS, MANGANESE BRONZE, FORGE 
ABLE ALLOYS, HIGH SPEED SCREWING BRASS 
AND HIGH STRENGTH BRONZES. 


GUNMETAL & PHOSPHOR BRONZE INGOTS 
to any specified mixture. amZ31 


CRAVEN BROS. (Manchester), Ld 


REDDISH, STOCKPORT. 
Telep.: 961 Heaton Moor 





Teleg.: Oraven, Reddish. 





High-elass 


MACHINE TOOLS 
ELECTRIC CRANES. 


For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. 


J. & £ HALL, L" 


Makers of CO ‘as ne 


Refrigerating Machines 
Hallford Motor Vehicles 


10, 
St. Swithin’s Lane, London, RC. onl 











“lectric Generators 


and Motors. 
J. HoH. HOLMES & CO. 


Portland Road, Newcastie-on-Tyne. 
See Iliustrated Advertisement every fourth week. 8263 











CRUSHING ROLLS, SCREENS, 





STONE-BREAKERS. 


ELEVATORS & conveyors. R. BROADBENT & “SON, Ld., Stalybridge 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 
QUARRY OWNERS & CONTRACTORS. 

















xiii 


THE ENGINEER Jung 29, 1917 











“ASHTON” 


HIGH GRADE 


PRESSURE 
GAUGES 


for all purposes. 


HOBDELL, WAY & CO., Ld. 
124/7, Minories, LONDON, E. 


Telegrams—‘ HOBNAILS.” 


Telephone—Avenue 3810 (8 lines), Lrea 














Matchless Best Cast Steel. 


Matchless C.S. Circular 2 Band Saws 
FOR IRON & STEEL. 
Matchless Cast Steel Files. 


ALFRED BECKETT & SONS, i 


sHEFFIELD. Q7 








SAWDUST & CHIPPINGS. 
FIRELIGHTERS. 


invented. Cheap unique mis 

Your business. jose who 
c., should. con- 
means of this 


The most successful yet 
ture from By-products. 
make or can buy Sawdust, Chippings. 
sider the advisability of turning it 
Patent Machinery into money. 


M. GLOVER & Co., Saw Mill Engineers, Leeds. 


COTTON-ROPE PULLEYS 


Up to 18ft. Diameter. 


FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHEELS. 


THOMPSON & SOUTHWICK, Ltd, TAMWORTR 


See Miustrated Advt. last and next week. Qs6S 


RELIABLE 
: VALVES. 


NON-STICKING. 
NON-GRINDING. 


NO RESISTANCE 
TO FLOW. 


, & 
by 




















BRITISH STEAM SPECIALTIES 


F Wharf Street, LEICESTER. (tp 


The Vacuum Brake Co., 


%, QUEEN VICTORIA stREET, ‘4. 
LONDON, E.C. 
Telephone: 5584 Bank. Telegrams: Solution Londes 
APC and Al Nodes used 7206 
For Large Advt. see issue of June 22nd. 
































ROPEWAYS: LIMITED, 


Eldoa Street House, Seuth Place, London, E.C. 
Telegraphic ae nee Lendon. 
CONSTRUCTORS OF AERIAL ROPEWAYS ON 


THE ROE SYSTEMS. 
See Illustrated Advertisement every third week. K1 








CRANES | ag nnd 


| anvnae & Nees 


gms STEAM & ELECTRIC. 


Werf GUSTO, Firma A. F, Smulders, 


SCHIEDAM, HOLLAND, 
SPECLALITIES— 
DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


See our page Advt. every sec nd and fourth week. #1584 




















THE ENGINEER DIRECTORY. 


A copy sent free en application to 





The PUBLISHER, The Engineer Office, 33, Norfolk-stree , 
3 Strand, London, W.C. 


ROOTS’ ‘ACME’ BLOWERS 


With all latest improvements. For ordinary or High Pressures up to 10 Ib. per sq. in. 


The most perfect Blower for GAS MAKING and Steel 
Making with TROPENAS Process, &c. 


DRIVEN BY ELECTRIC MOTOR, SIMPLE OR COMPOUND ENGINE 





at 


— 


? 








Can be fitted with DUPLEX ROD ENGINE if desired. 








FULL PARTICULARS FROM 


SAMUELSON & CO., Lro., BANBURY, 


{_ E1368 ENGLAND. 














A CHEAP YET MOST 
EFFICIENT INSULATOR 
AGAINST HEAT RADIATION 


K E N YO N ] S SPECIALLY 


0 KISOL”” 
CEMENT 


Sample 1 ewt. bag sent carriage paid for 7s. 6d. to any address. 
ASK FOR “HINTS” ON COVERING STEAM PIPES, 
BOILERS, &c. POST FREE ON APPLICATION. 
SHEET METAL WORK FOR CYLINDER CASINGS, &e. 


Fireproof Steel 
Storage Bins 
For Workshop 
and Warehouse. 
Write for details. 


| Joseph Sankey & Sons, Ltd. 


Hadley Castle Works, 


Wellington, 





Shropshire. 








G. & A. HARVEY, Lt. 


ALBION WORKS, 
GOYAN, GLASGOW. 


Makers of 


MACHINE 
TOOLS 


For RAILWAY WORK, 
For ENGINE WORK, 
For TURBINE WORK, 
For BOILER WORK. 


SPECIALITIES: 
“BARVEY STUDDER.” 
wane for ain Daves: 


HARVEY FACER.” 
Boring and on Four 
Sides at One 4 

Na ag 


“*“SRARWEY FACER (various sizes made for facing up to in. diam, 











7 
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PRICES AND PARTICULARS} ON APPLICATION. 


Important to Ammunition Box Makers. 


“REYNOLD’S” PATENT 
AUTOMATIC SCREW. 
DRIVER is one of the 
greatest labour savers 
of the present time. 


Can be supplied in various types 


and sizes to suit any class of work. 


Illustration shows the No. 4 
Standard Type Machine, which is 
now fitted with a No. 2 Standard 
Type Head and Magazine and thus 
forms an Ideal Tool for Ammu- 
nition Box Work. 








We can give 
IMMEDIATE DELIVERY 


from our 


| LONDON STOCK. 


"FOREIGN CORRESPONDENCE SOLICITED. xe:0 





GLASGOW—94, Hope St. LE HAVRE—67, Quai de Southampton. GENOA—2-2, Via Petrarca. 




















Gr BVERY 


| “-TOGLORART™ Wenatew: | \@it id 


UNIVERSAL MACHINERY CORP® [7? 


VE Og LL) SY eh Oe ae OL OIL 2) Mm AOL oh ht 
IO) IN OF 0d ht Bh Ola 


526, OLD saints LONDON, Ec. 











i) TELEPHONE - 
Lv: 5) i ii LONDON WALL 3763 














|| 





CASTINGS 


IN GUN-METAL, PHOSPHOR- 
BRONZE & ALUMINIUM, &c. 


(In Sand or Loam). 


To Admiralty, War Office and other Specifications at Competitive Prices. 

















Quick DELIVERIES. 








L. CLAYTON 


Telephore—Shipley 313. 








or SHI PLEY. 








Telegrams—‘‘ Whar feside,’’ Ship'ey. 
























FIRST ORDERS “ON APPROVAL.’ 
xu 


LANCASTER & TONGE, Ltd. wancuester 


NEGRETTI & ZAMBRA’S 


Military Equipment. 








The “Snipers” Telescope, 
Binoculars, Compasses, Periscopes, 
Protractors, Map Meters, 
Range Finders, Air Meters, &c. &c. 


ee 
wo 


Special Illustrated Price List of 
INSTRUMENTS FOR MILITARY EQUIPMENT. 
Post free on application to 


NEGRETTI & ZAMBRA, 
38, Holborn Viaduct, E.C. 
Branches: 45, Cornhill, E.C., and 122, Regent 


Feed | 
Water 3 
Heaters. 


ALL KINDS FOR 
EXHAUST & LIVE STEAM 


POLLOCK, 
MACNAB & 
s» HIGHGATE, 


Shettlestone, 
GLASGOW. 











as 








Specify 
JOHN GIBBS & SONS’ 
“PEERLESS” 


Blower & Exhaust 
FANS te'aleeppointea 


SEND FOR OATALOGUR. 









For large advt. see June 8th. 












Ft want steam plant, gas engines, or 
lers at short notice ask us to quote. 


Hindley Engines 


have areputation for reliability & efficiency 
7 Ss. HINDLEY & SONS, 
Vr Srezzr, Loxpow. 


MACHINE CUT 
WHEELS. 


The REID GEAR CO., “3224. 


See illustrated advt. in issue of June 22. smu247 












THE LEEDS ENGINEERING | 
AND HYDRAULIC CO.. LTD. 


RODLEY, near LEEDS 
PUMPING AND HYDRAULIC MACHINERY, &c- 











xliv 





THE ENGINEER 





Jone 29, 1917 








[BALAGRIP 


BALATA BELTS 



























Ensure 
Economy 
Ys and 
ah AA IT Costs Efficiency. 
\Y You 
\y i \\ ; Ae Z They increase 
MANA, XOT™NG 7° S| ariving power, 
oe, oe 8 and 
W THI3 ’ \ they increase the 
FOR LEATHER vs \"\ aes tite of your Beles 
BELTS AND TRY A which can be run 
ee poo 1 slack. 
Srecify 
. 10 Balagrip B-icke fer Balata Belts 
Sternol Please send us @ C18€ of lus mel es Jor Leatuer Belts 


Belt Bri k approval, carriage paid. If trial not sattsfactory, te will 
elt Dricks return same to you, carriage forward within 1 monthof supply 
for Leather Name 

Belts. 








Biipess «:. os: a ene 









The Balagrip Belt Bricks weigh 21]b. «ach. and are packed in cases of 10, 25, 50, or 
100 bricks, price 1/6 per 1b. Th: only satisfactory fool and dressing for Balata Belts, 
most effective and economical. 


Sole Manufacturers: STERNS LTD., 16, Finsbury Square, LONDON, E.C. 2. 





NEW CONVEYOR Co., L 


SMETHWICK, BIRMINGHAM. 


Telegrams: Aptitude Birmingham. Telephone : 50 Smethwick. Glasgow Office: 90, Mitchell Street 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 





MANUFACTURERS OF ALL TYPES OF 


Conveying & Elevating Plant. 





COOLING AND CONDENSING PLANTS 


ne to the Prinei tions and Leading Firms 
As suppli e seipal — 





GRAIN PLANTS, COAL & ASH PLANTS 


Stee! Structures, Bridgework a Hoppers. Chains, Buckets, Wheels, &c. 
Contractors to the Government and to Principal Corporations at Home and_ Abroad. 
















































INDUSTRIAL RELIEF 
FRANCE & BELGIUM. 


Why did Germany invade the Market? 
Because her Manufacturers planned the work long beforehand. 


Will you help to rebuild France and Belgium? 
Plan the work to-day. We CAN advise you. 


TRADE AFTER 
THE WAR. 


















The amount of destruction of all kinds in France and Belgium 
is estimated, up to now, at eight hundred million pounds. 





The early restoration of the economical power of the devastated 
countries will create an unprecedented demand for up-to-date 


ELECTRICAL & MECHANICAL PLANTS. 


We have eecured the collaboration of a highly experienced staff, and 
are in a position to indicate to MANUFACTURERS a large number of 
plants, machinery, tools and appliances most needed at the start. WHE 
ARE ABLE TO SUPPLY DRAWINGS, TOGETHER WITH THE 
USUAL TECHNICAL AND COMMERCIAL SPECIFICATIONS. 


We are getting out a general catalogue, shall advertise on a large 
scale, and open branches on the Continent. 











SPECIALITIES. 
Stationary and Semi-Portable Electric Power and Compressed Air Stations. 


Excavators, Stone-breaking Machinery, Conveyors, Elevators; Hauling, 
Warehousing and Storing Machinery. 


ee Concrete-making Installations; Brick, Pipe and Tile-making 
achinery. 
Mechanical Appliances for Builders and Contractors. 


Water and Electricity Supply. 

Pamping and Hydraulic Machinery for Irrigation. 

Forging and General Engineers’ Plant. 

Saw Mills, Joinery and General Wood-working Machinery, 

Bread-making Machinery, Canteens, Mechanical Apparatus for Alimentation. 
Laundries. Mining and Quarry Machinery. 












CHELTENHAM WORKS, L™?: 


Consulting Engineers, 











Telephone: Baixton 2001. 












* TRS SRE 














Works and Offices: 86 & 88, ACRE LANE, LONDON, S.W. 2. 
| 




















British A.C. Motors 


British Factories. 


N these days of Armageddon, a straight hint on this 
subject is permissible. Hundreds of thousands of 
pounds leave this country annually to pay for im- 

ported motors, because in the past they have been 
marketed at a slightly lower price than the British product, 


Now-a-days, however, with the prevailing high freights, the difference 
in price is negligible, but every Foreign motor imported represents ~ 


shipping shortage. 

The purpose of this announcement is to remind power users that 
the British-built Parkinson motor is in every way equal to the most 
popular Foreign machine, and, indeed, in many ways far superior. 


This is not merely a statement, but a positive fact, proved by many 
firms who hae used these Motors side by side with the imported article 


| so much cash leaving the country, and aggravates the existing 


Illustrated Catalogue and List of Stock Machines free on request. 


~F DARKINSON 








WELLS WORKS 


GUISELEY 














es 
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FRASER & CHALMERS’ STEAM TURBINES 


TURBO BLOWERS 
TURBO - COMPRESSORS 


HIGH PRESSURE 
LOW PRESSURE 
MIXED PRESSURE | TURBINES 











BACK PRESSURE 


a PASS OUT 


~~ FRASER « CHALMERS, L 


3000 K.W., 5000_R.P.M. Fraser & Chalmers’ Steam Turbine. e315 
ERITH, KENT. 
London Office: Moorgate Hall, Finsbury Pavement, £.C. 2. 




















A. RANSOME & CO., L'? NEWARK-ON-TRENT. 
or au amps of SAWING & WOOD-WORKING MACHINERY 


OF ALL KINDS OF 





READY FOR IMMEDIATE DELIVERY. 





A SPECIALITY :— 


PORTABLE SAW BENCHES * COLLIERY WORK. 


Electrically-Driwen and Otherwise. 





STOCK LIST and full particulars will be sent by return of post on application to Dept. B. 








LONDON OFFICE: - 63, QUEEN YICTORIA STREET, E.C. 02 




















, HOWELLS © amma 
ADMIRALTY * rata(i 


INDIA 01 — | ] F 














Telegrams—Flather, Sheffield. ESTABLISHED 100 YEARS AGO. Telephones—39 & 152 Attercliffe. 


SPECIALISTS » HIGH GRADE STEELS 


FOR 


AUTOMOBILE & AIRCRAFT CONSTRUCTION 
WIRE DRAWERS’ PLATES & TOOLS. 
BRIGHT DRAWN STEEL BARS. 
ee OF ALL KINDS, etc. 


‘NYKROM’ ‘UBAS’ _ ‘KROMBUS’ 


(Nickel Chrome) (Case ee (Chrome) N17 


WwW. T. F LATHER, LL Standard Steel Works, SHEF F IELD. 
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STEAM ) me ee 
DISINFECTORS Pus 8 BEL 
simace or Portable. : rom & iy lade | Para Ss, 


AIR. COMPRESSORS WHEELS, 
Accurately Cut by New 
Process. 

Very Low Prices. 
Ask for List. © 
Send — Poon ines 


: ve gained their high reputation 
\e. have wiped © of their e ae 
; They wy ul more air per H 





f EN WW D's 
| than any other machine, and main- Hl! sraNpARD GEAR CUTTING CO.,LTD, 


f tain their initial efficiency after New Bond Street, HAI BALIFAX. | 


of constant service under Telephone 1212, gent 
) HOP k PKINSONECOL | 
CENTRE BROOM & WADE," works: HIGH WYCOMBE. ““touer tearinye , 

4. GEIPEL’S STEAM 
62in. LATHES. 
Castings in Iron, Gun Metal & Brass. 
CHURNET VALLEY ENG, CO. Ltd., Leck, STAFFS. 





= ee most unfavourable conditions. 
: —— to inal a desis we robust construction, the fact 
BARFORD & PERKINS, that they are absolutely don -proof and have perfect lubricating 


LTD., arrangements, they sequire the minimum of attention. 
PETERBOROUGH. aunt te Menke ciate. diem 


Michell’ Thrust Bear- 

















(PATENT) 


— TRAPS. 


HENRY WALLWORK& 6°) = ET XEATUDA COO NRA OUST UL Dee ee ee aaote 


pa | Furaluable tall — ds GOS Wo. GEIPEL & Cov. 
HIGH EF FICIENCY Capital, Principal and Staff ALL BRITISH. 


WORM GEARS 
































TAPER PIN RELIABILITY 


is never a mat er of chance. If » 
you would secure it use only 


“FREMO” TAPER PINS 
























































FROM STOCK. an : FREDk. MOUNIFORD, Ltd., 07 
BORON-NICKEL remo Works, Lifford, BIRMINGHAM. 
THE HARE iN THE (VALVE) HUNT. NATIONAL ALLOYS L° coux88y ILFORD. | | For accurate data regarding Indus- 
THE “BETALL” Renewable Valve. Seles Agents: EDWARD LE BAS C°, Billiter St, LONDON.ec puedo Ae ORAS 
IT TRACTION 
HAS | JLIFFE & SONS Lad. 20, Todor St. London, EC. 
STOOD 
THE J. PARKINSON & SON, 
TEST __ ee, Yorkshire. 
3) TIME emma ae a LATHES, GEAR CUTTERS, 
— — Bion om SSSVTERTANL MILLERS, BORERS. or 

















Made for Superheated and Saturated Steam |(™ Original Manufacturers or 


The Valve and its SEAT are Renewable. Chrimes’ High Pressure SIEMENS & ADAMSON’S 





Made in the Steam Users’ Interest. Loose Valve Screw-down Cocks. WATER METERS. 
Send for particulars SIEMENS & ADAMSON'S WATER METERS. *77:909 agit i 





JAMES BALDWIN & CO., Engineers, » 
Se a 


GUNNS |) o= Water, Steam. Sevens ond Gas 


THOMAS CROMPTON, |§ °° Messer < vcy ana nirrnce, | HICH SPEED ENGINES, 














NORTH SECON ie WHER. fee Femme aereeness MINE VENTILATING FANS, 


IRON & STEEL MBINGES 
a HIGH-POWER INCANDESCENT LAMPS, 


























LONDON HOUSE: = CENTRIFUGAL PUMPS, 
THOMAS BEGGS & SON, 132, Southw ark Street, S.E. |” , 

, a J SILENT ENCINES 
USTED _& WORKS, ER, LTD. 
AITON«C* L” DERBY |} IMITED W. P. BUTTERFIELD, Lid 
TON — Oe teekte 8 - A dake , 

MAKERS OF FLANGED PIPES, TAUN] ‘ON, gENGLA ND | Seleniceg snd 
Shipley, Yorks, Eng 
FOR STEAM, WATER & GAS. | Msgr damathee he —_ : 


WET and DRY GAS METERS and GAS FITTINGS. F ee FORCED DRAUCHT '* NS, 
IN STOCK OR IN PROGRESS. 
EASTONé JOHNSON |Meat 
CAST IRON - STEEL - COPPER > 
aR 




















cetciviticshiadces wh Bes tin’ a3 : |#6xine WL st as tnt. et as 
L* WATER |i) TAUNTON ~~ — || RAILWAY INSPECTION CARS 
b ‘ : ay 4 > 
RECORDERS. Telephone:- | ‘| See Advts, June 22nd and July 20th, -_ 
2a ae maeae| | | MOTAUNTON CATALOGUES Up oe ae Lass Coa 











oe or ~_ ae en ae 


BOILER TURES IP elas. APPLICATION} | fr PHD ALI | 1AYTONS CO l 


® AND WROUGHT IRON & STEEL 
TUBES FOR \ PURPOSES 




















EED SIMPLE & COMPOUND 


44 HI H- SP 
i Xeaconrecowen I STEAM ENGINES. 510500 BHP Ee 
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| EMPRESS WORKS. | 


(Wote new address.) 



















li, QUEEN VICTORIA 
STREET, LONDON, 
E.C. 4. 


Telephone—City 4468. 


70, NORTH STREET, 
LEEDS. 


Telephone—Central_302?. 


HUDDERSFIELD. 


Telephone—i629 and 1630. 


BROOK hsm. 
QUALITY Fert 









Wires— Phase. 


for Supreme Service 








eS CisTERNS Sa 





Phenix Works, JOHNSTONE, SCOTLAND. 


Manufacturers or 


COIL FRICTION CLUTCHE 


including 
Hauling, Winding, Stamping, 
Pumping, Grinders, 
Compressors, Exhausters, 


ROLLING MILL 
7 ii se REVERSING GEARS 











| ON SRD: A RN ni AR 























gee = wal -— wut, Gas Engines, Electric Motors, 
; Motor Cars, 


MARINE REVERSING 
GEARS. 














. rT mer. tLe 


i] 
5 
i 
i 
J 
Reversing Gears for internal Combustion Locomotives, to suit all 
powers. Clutch-controlled Speeding Gears also supplied. 

















LONDON ROAD IRONWORKS, 
GLASGOW. 


| HYDRAULIC 
3 MACHINERY 


| | MUNITION 
FACTORIES 


PRESSES. ACCUMULATORS. 
PUMPS. . PUMPING ENGINES. |= 
INTENSIFIERS. 9 


| DUNCAN STEWART & CO. L™ 


Tel 
“STEWART, GLASGOW.” 

















“High Pressure Hydraulic Pumping Engine. 


THE COIL CLUTCH CO., LTD., © 


for all purposes, 
powers and speeds, 


~p io 


xlvii 

















& CYLINDERS 


RIVETTED and ACETYLENE WELDED. 
GALVANIZED AFTER MANUFACTURE. 


j Our new works being fitted with the latest machinery 
we are enabled te quote 


ROCK-BOTTOM 


PRICES. 

















fee Diese Encines 
f 2| (POLAR TYPE) 

FOR ALL PURPOSES 
(Land and Marine). 





K303 





TL) SHEARING a 


MACHINES. - 
in Hii), STEEL OR-IRON, , 











WALL’S LIMITED, 


Crown Works, Fazeley St., BIRMINGHAM. 


Sheet Steel Fittings. 


See advertisement last and next week. K432 


| JOHN TULLIS & SON, Ld. 


Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


Sue Apvr. Last anp Next Wszk’s wo 

















THE TEES SIDE BRIDGE 
AND ENG’G WORKS, LTD. 


MIDDLESBROUGH, 





TON ‘Sova 


DP Bus 8 Ot 28 8) 





LARGE STOCK READY 


FOR IMMEDIATI 
‘ - 


 ¥ DELIVERY 
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CAMPBELL 
HIGH COMPRESSION OIL ENGINES 


FROM 7 TO 400 B.H.P. AND 
UPWARDS. 


RUN ON ANY CRUDE OR 
RESIDUAL OIL AS USED IN A 
DIESEL ENGINE. 


CONSUMPTION ‘46 TO ‘65 LB. 
PER B.H.P. PER HOUR. 


START UP FROM COLD 
WITHOUT LAMP. 


ee NO LAMP WHILE RUNNING. 
NO WATER INJECTION. 


SINGLE CYLINDER HIGH COMPRESSION OIL ENGINE, 60 B.H.P. 





EQUAL TO A DIESEL ENGINE, BUT CHEAPER AND LESS COMPLICATED. 





THE CAMPBELL GAS ENGINE COMPANY, LTD. 


730, Queen Victoria Street, E.C HALIFAX, ENGLAND. roStASCOW: 




















GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 

AND MOST 
DURABLE 
CONSTRUCTION. 














GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 





GLOBE GLOBE 
CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 
HAMMERS, MADE MOTOR HOIST. 
THROUGHOUT FROM MADE IN 


NICKEL GUN STEEL. FIVE SIZES. 
LIFTING 


CAPACITY 
+ TON TO 
5 TONS. | 


CLOBE PNEUMATIC ENGINEERING melee sil 


FF & CO. te, Lenton. & CO., 109. Pitt St., Sydney, Australia. 
a) . 














1, VICTORIA STREET, LONDON, SW. R DUDLEY WOOD, Liverpool. 


MES TURNBU TEKNIGK CO., Dronni ristionia. 
saunen & BA AONAM an Mr. FRANTS “ALLING. — 4 Copenhagen, 
WOO? & 


Telegrams Pwrevusvers Vis. Lenven Tebephoue : 367] Voeront. G, GUTMBERT & OM,, GheMoela te T Onin, Telve damea. 








qu 
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Established 1860. 


HUDSWELL, CLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. ra 


LOCOMOTIVE 
ENGINES 


‘FOR MAIN OR BRANCH RAILWAYS. 
Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on Application. 








Telegrams—Loco., Leeds. Telephone—National 3540. 
Codes—A 1, Lieber’s, A BC (4th and 5th Editions.) . 





mee 


mcHIXE DOUBLE HELICAL GEARS °%""<, 
WORM & SPUR REDUCTION GEARS 6g.cti to ortcr. 


EVERY OTHER DESCRIPTION OF GEARING ACCURATELY MACHINE CUT. 


LLEWELLINS’ 
MACHINE CO, 


om s a 































Gear —— for Gun > 
and other work requiring 
8reat accuracy. Ké 





“4 i. WA. __ a 
“aa 4 " : 4 4 \ . 


SIR WILLIAM ARROL & CO, 


LIMITED 








DALMARNOCK enanaimnalianiais: 5s0ssiickee BRIDGETON, 


Crane Dept., GLASGOw. 


Parkhead,. Glasgow. 


oo 1 CRANES, 













Ca 
TTT ELECTRIC, STEAM, 
HAND, AND HYDRAULIC. 





MAKERS OF 


Hydraulic Machinery. 











LONDON OFFICES— 


56, Victoria Street, 
Westminster, S.W. 


x8 












HYDRAULIC STAMPING PRESS 














OF EYERY DESCRIPTION. 
Write for Catalogues. 


J 0 iH N S M ITH (KEIGHLEY), TO. 


Crane Works, KEIGHLEY. 


“ London Representative : Seg ee pails oes 
ELECTRIC OVERHEAD CRANE. J. ARMER, A.M.I.C.E., 10, EASTOCHEAP, E.O. ee eee , 
Telephone : 9181 City.] Q627 ELECTRIC FRICTION WINCH. 
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LUNKENHEIMER(| 





‘ ; 
The most 
extensive Oil & Grease 
line of 
high grade For Engine and 
Engineering Rn - 
Specialties Transmission Bearings. 
made. 
Reliable and durable; universally 
acknowledged as Superior articles. 
Bronze a 
Improved feed regulation will not unset 
Valves. eee 
when placed on vibrating machinery. 
Iron Oil Cups have slide cover on filling 
Valves. hole. 












Whistles. onan 
Glass Body and 
Cocks. Sight-feed. Snap 
Lever Feed Regu- 
Boiler lation. 
Mountings. Ol: CUPS with glass or 
Hydrostatic bronze body, with or without 
e sight-feed. 
Lubricators. r 
" GREASE CUPS of bronze, 
Mechanical iron or steel; plain, auto- 
Oil Pumps. ae matic and screw-feed. 
CUP. 
as ‘4 Spring-actuated Plu r. 
Oil Engine ns 
Lubricators. Write for catalog or address inquiries to 
oiad THE LUNKEN CO., Ltd. 
Grease Cups. 
‘ 35, Great Dover Street, LONDON, S.E. 
etc. 
Factories—CINCINNATI, OHIO, U.S.A. 
oie an Telegraphic Addresses :—“ Lunken, London.” “‘Lunken, Cincinnati” © _K188 














Destroys Fabric—Creates Facts. 


Our testing machine, the only one of its kind in existence, destroys 
Ferodo Fabric, and in doing so creates valuable data, which is at the 
+érvice of all epgineers interested in increasing the éfficiency of their 
plants. In it various grades of fabric and bonded asbestos are tested at 
differeat speeds and pressures, to find out exactly what co-efficient they 
attain, what length of service they will give, etc. 

From this data engineers can gauge the correct grade of Ferodo Fabric 
to meet their requirements. 

Ask our engineers to study your ccnditions, and prove how your plant 
will benefit by using the moss efficient friction surface made. 





FRICTION SURFACES. 
Contractors te the War Office and A 
‘ndergrow: 


, London General Omnibus Company 
and U% nd Electric Railways of and Paris. List E.2 from 


THE HERBERT FROOD COMPANY, LIMITED. 


Works—CHAPEL-EN-LE-FRITH. 
Depots at London, Birmingham, Belfast, ~_ Cardift, Edinburgh, Glasgow, Liverpool, 
M hest an » 














K365 


CLIFTON & WADDELL 


Oldest Established Firm in Scotland ot 


METAL SAWING SPECIALISTS, 
seecep MACHINE TOOL MAKERS. 
JOHNSTONE, 














i] 











BAND SAWS. 
CIRCULAR SAWS. 
HOT SAWS. 















DISC SAWS. ~ 


BEST & MOST UP-TO-DATE DESIGN. 






) CLAY CROSS CO 


Nr Chesterfield 


ESTABLISHED 








183, 





























“9"COMBINATION 
TURRET- LATHES 











BARKER,.SPINK & LEESE 


CROWGILL RE SHIPLEY, YORKSHIRE. 


PROCTOR’S patet SHOVEL STOKER 


MOVING FIRE-BARS 


GIVE ECONOMY IN FUEL. INCREASED STEAM PRODUCTION. SMOKE ABATEMENT. 


PROCTOR’S COAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. No Jamming of Slevater, 
Wear and Tea? reduced to & niinimum. 








































Wrive for Illustrations and Particulars é Y518 
JAS. PROCTOR. Ltd.. Hammerton St. Ironworks, BURNLEY. 


SOLE AGENTS FOR FRANCE: SOCIETE DES PERFECTIONNEMENTS A LA VAPORIGATION. 
RUE DE ROME. PARIB. 


DBRIDGF’ 


‘pup GAS.OIL] ENGINES. 


LONDON OFFICE 
7 














87, VICTORIA ST. 
WESTMINSTER . S.W. 












The Dudbridge lonWorks id Stroud Glocstesie 












PNEUMATIC TRANSPORT 


FOR GRAIN HANDLING 
G.J.WORSSAM & SON L® 









Patent Swivelling Table will allow work or any Length 
to be operated upon. 8M273 


Over 1000 Machines in Use. 








TELEPHONE-NORTH 3870(tw WENLOCK ROAD, 
TELEGRAMS-MASSROW” LONDON. CITY ROAD, LONDON. N. 
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C. REDMAN & SONS 


LATHE 


MANUFACTURERS 


KINGSTON, 
HALIFAX. 
















ESTABLISHED 43 YEARS. 


Telegrams—‘‘ Redmans, Engineers, Halifax.” Telephone—No. 808. 7 Z 
Codes Used—A B C, 5th Edition, & Lieber’s 5-letter. 36in. Swing TREBLE GEARED 
SURFACING and BORING 
London Office: 22, Martin’s Lane, Cannon St., E.C. LATHE with Turret Rest. 
E. C. AMOS, M.I. Mech. E., Representative. 


The above illustration shows our latest type of Surfacing and Boring Lathes. The design is such that great strength and 
rigidity are obtained, with convenience for the regular manipulation of work, and it is specially adapted for Boring, 


Facing and Turning STEEL HUBS and WAGON WHEELS for MOTOR LURRIES, CYLINDER 
COVERS, WHEEL BLANKS, FACE PLATES, PULLEYS, &c. 


Lathes can be supplied either TREBLE or DOUBLE GEARED, with or without Screw cutting Motion, with 
Turret or Plain Rests, and with or without Hollow Spindles. 














WORKS— 
CLYDESDALE IRON WORKS, GLASGOW. 
¥ Ls a, | @ =GERMISTON BRIDGE WORKS,. _ 


CONSTRUCTIONAL ENGINEERS AND CONTRACTORS. CALCUTTA BRIDGE & ROOF WORKS, CALCUTTA. 
Buildings for Tea, Sugar, Jute, Rubber Plantations, &c., a Speciality. 
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HENRY SIMON L®. 


GRAIN HANDLING ENGINEERS, 
20, MOUNT STREET, 


MANCHESTER. 








SACK HANDLING 
MACHINERY. 


Saves Labour. Expedstes Work. 
Reduces Operating Costs. 
Increases Capacity of Warehouses. 


PORTABLE MACHINES CAN BE SUPPLIED 
TO SUIT ANY CONDITIONS. 


ALSO SPIRAL & SERPENTINE SHOOTS 
FOR SACKS. 





MECHANICAL & PNEUMATIC 
SHIP DISCHARGING PLANTS. 


GRAIN HANDLING APPLIANCES 
OF ALL KINDS. N83 











SACK CONVEYOR AND PILER IN WAREHOUSE. 

















SSS SSF] 


ee eee Se if iluth 

















% RISER 


THE MOST RAPID, EFFECTIVE & ECONOMICAL 
CASE HARDENING COMPOUND. | 
: DAVID BROWN & SONS (Hudd.) Ltd., Park Works, HUDDERSFIELD | 
Telegrams—“ GEARING,” HUDDERSFIELD. Telephone (3 lines)—1080. | 




















0 





HASLAM 


=: — FOUNDRY: & -: 
— OOERBY rorpeomebeticn tl HOUSE: ENGINEERING C&L? 

















Telegrams—PECKETT, BRISTOL, 


| TANK 
Speciality LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 








nj 


FULL PARTICULARS ON APPLICATION. 1867 
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 STEVENSONS. 


PRESTON. 


STEEL CASTING LADLES 





100 TONS CAPACITY. 


IRON FOUNDRY LADLES. GAS PRODUCERS. 
GAS AND AIR REVERSING VALVES. _ | 











LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 





BRANCH OFFICES— 
LONDON - = 10-12, Walbrook, E.C. 
MANCHESTER -« arosvenor Buildings, Deansgate. 
LIVERPOOL _ = 50a, Lord Street, w. 
SHEFFIELD * Moorhead. 


All plates machined full width 
of flanges. 

Tanks of any size oe 
and erected. 


DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 








CONTRACTORS to the 
ADMIRALTY, 





WAR DEPARTMENT, 
CROWN AGENTS fer 0 for the COLONIES. 


Teleg.eme—NBWTON, SHEFFIELD. 
Hiation| Telepbose—8800 (Tw. (Two Lanes). 


ESTABLISHED 1795. 


NEWTON, CHAMBERS -~= "oe": — SHEFFIELD. 


EVANS’ 


“RAM” PUMPS. 


For BOILER FEEDING, &c. 


ALSO SUPPLIED “SINGLE” AND “COMPOUND.” 


FIRST AWARDS EVERYWHERE. 
LARGE STOCK for QUICK DELIVERY. 


PUMPS & PUMPING MACHINERY of every description. 














iH} 








iWRITE FOR “RAM PUMP” LIST 


=== JOSEPH EVANS & SONS 


(WWolwerhampton), Ltd., 


Fig. No. 712.—DOUBLE Culwell Works, WOLVERHAMPTON. 
*RAM'' PATTERN. Telegrams: EVANS, WOLVERHAMPTON.” 85 LONDON OFFICE Salisbury House, London Wall, E.C. 
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36in. Centre 
HEAVY GUN 
TURNING LATHE 


with Six Tool Saddles 








FELLING-ON-TYNE. 


NOBLE & LUND, LIMITED, & 








For 











CONDENSERS 


LAND AND MARINE INSTALLATIONS, 
REFINERIES & SIMILAR INDUSTRIES 


HICK-BREGUET EJECTAIR 


ABSOLUTE STABILITY 
Telegrams—HICK, BOLTON 


; NO MOVING PARTS. 
HICK, HARGREAVES & CO., Ltd., Soho Works, BOLTON 















Licensees. 


SA ie G & IP 
TUBES « FITTINGS | 


KG “rT PAYS YOU 
{2 TO USE THEM a 


+ GF +: 


4, EVERY hewn) 
<C 4{8 rie. 





















© UNRELIABLE °9 



























































y be . F+: o\ 
: GAS, STEAM, WATER. | tinny 
NA BAS | LARGEST SALE ory FITTINGS — over 
2 ag err sno cuszanres 2,000,000 
R. & W. HAWTHORN, LESLIE & GO., LTD., 
NEWCASTLE-ON-TYNE. 
»_-. LOCOMOTIVES 





Of every description for Home and Foreign Railways. 


Always in Steck and in Progress. 


TANK ENCINES AND COMBINED CRANE AND. LOCOMOTIVES 
OOLLIERIES, 


IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, &e. 


Marine Engineers and Shipbuilders. 
Weleg, Ad:—LOCOMOTIVE, NEWCASTLE-ON-TYNE. 





GSTABLISHE® 1617 
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_ The WEIR FEED PUMP 















Overall efficiency, reliability, and economical working 
combined with simplicity and minimum upkeep are 


secured by its adoption. 
It embodies the results of over twenty-five years’ 


experience in pump-making, 


Standard Sizes. Interchangeable parts. 
Described and illustrated in Catalogue 4. 





G. & J. WEIR L”™: - caATHCART, GLASGOW 















































— CEMENT Makina MACHINERY. Bp eee 
MISTERTON, 
NOTTS. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. 

















COMPLETE SUITABLE 
CEMENT MACHINERY 
WORKS SUPPLIED 

SUPPLIED, FOR ALL 
WET OR CLASSES 

DRY OF RAW 
MATERIAL. 


PROCESS. 





THIS ILLUSTRATION IS FROM A *HOTO. OF A PORTION OF THE WORKS RECENTLY ERECTED 
FOR THE ABERTHAWE & BRISTOL CHANNEL PORTLAND CEMENT CO., FROM WHOM WE HAVE 
JUST RECEIVED AN ORDER FOR A THIRD KILN 200ft. x Oft. DIA. WITH 10ft. BURNING ZONE. 
THESE KILNS MANUFACTURE 8-9 TONS OF WELL BURNT CLINKER PER HOUR, AND HAVE 
WORKED AS LONG AS SIX MONTHS AT A TIME WITHOUT STOPPAGE OF ANY KIND. N46 


Ernest NEWELL & Co., L@ MIsTERTON, GAINSBORO’ 


Acrxts Johannesburg—Messrs. Bellamy and Lambie, Consolidated Buildings. Mexico—Messrs. William Young andCo., Ltd., 1a, Calle de Gante No, 11. New Zealand Mesers, Richardson anc McCabe, Ltd., 11, Grey St., Wellington. 
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OVERHEAD TRAVELLING CRANES 


ELECTRIC and HAND POWER. 


























| : 

















FOR EVERY i L FOR ANY 
CLASS | if i om a: LOAD 
aie i ee AND ANY SPAN. 


THE VAUGHAN CRANE ©, tro. 


(Formerly VAUGHAN & SON, Ltd.), 


wmeicere  OPENSHAW, MANCHESTER. — 


THE HUNSLET ENGINE C0., LTD., LEEDS 


Telephones: aa (nclusive 

















Telegraphic Address: Engine, Leeds. 








OF LOCOMOTIVE ENGINES 


ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 


Designs and Specifications supplied or worked to. Quotations and Specifications on application. 


CLARKE, CHAPMAN & CO., LTD. 


oote{ tiers Bemmin cee Exam wae: Victoria Works, GATESHEAD. “sii Giwome 7" 


Telegraphic Address—‘* CYOLOPS,” GATESHEAD, 


London Office: 50, Fenchurch Street, E.C. “OYOLOPS” PEN, LONDON 











Electrically-driven Windlass. Bolinder. Cyclops” Crude Oil Cargo Winch. 


— MANUFACTURERS OF THE — 


“WOODESON’”’ Patent Watertube Boiler for Land and Marine Installations. 
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. DONT LIMIT YOUR MOTORS ‘TO: ONE CONDITION OF SERVICE.. .. 


Itustrations show the simplicity of conversion of ‘Phoenix’? Motors from protected type to any of the following, 


Ene osed ventilated Pipe ventilated withpipe outlet 
Pipe ventilated with free outlet Fully enclosed type 


Covers and fittings for conversions always in stock. 


h oeni — 7 PHOENIX DYNAMO MEG. Co. Lb. BRADFORD 
Te'ephone—(Private Branch Exchange) 3700 (8 lines). Cables & Telegrams—Dynamo, Bradford.” 


34-99-42) im@) 22) Branches in London, Glasgow, Birmingham, Swansea, Newcastle-on-Tyne, and Abroad. 











TO QUOTE 


CASTINGS 


UP TO 20 20 TONS. 
ALE&O MFRS. OF 


IRON & STEEL BARS, 
Rounds, Squares, Flats, Sena 
Angles, Various Sections. 


_ _BOLTS?& N , NUTS, &c. 
IRON FENCING & GATES, &. 


SURFACE TO SHEETS. "Catalogues Free. kar 
CANNON STREET, 


Bavuiss. J ones & BAYLISS, LTD, WOLVERHAMPTON & LONDON. Ec. 


NASMYTH, WILSON «& Co. Lo. 


PATRICROFT 
MANCHESTER. 
















BAYLISS'S - 


ROLLS “= 


GIVE THEF'BEST 

















ESTABLISHED, 1837. 


LOCOMOTIVES. 
ESCH ER WYSS « G2 Zurich (Switzerland). 


WATER |  ZOELLY 


TURBINES. STEAM 
TURBINES. 






































==) FRANCIS & TANGENTIAL WHEELS. 


HICH AND LOW-PRESSURE TURBO-PUMPS. ZOELLY TURBO-GOMPRESSORS. 
; PAPER-MAKING MACHINES. REFRIGERATING MACHINES. pa 


LONDON Office: 109, Victoria Street, Westminster, S.W. TOKYO Office: 3, Uchisaiwaicho Itchome Kojimachi-Ku. MONTREAL Office: 612, Coristine Building. 
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WATER: 
SOFTENERS. 














SOFTENING 1500:GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes Scott & Western, 


BROADWAY CHAMBERS, WESTMINSTER, S.W. 


Hundreds of Softeners supplied and treat- 
ing successfully the most difficult waters. 





ALSO MAKERS OF ALL TYPES OF K135 


MINING MACHINERY, PUMPS, &c. 


“SPENCER - HOPWOOD” 
BOILERS 


Patentees & Sole 


WAL SPENCER 


HITCHIN. 


Standard and 
Launch Type. 
Ysvé 




















PLAYER’S 
POWER 
HAMMERS. 


W. & J. PLAYER, BIRMINCHAM. 








ee, MERCER, _Ltd., 


Hollins I 





poten eam F 
BRIGHT SHAPED 


2, HEXAGON NUTS 


Which for high qualit; 
and lownees of price 
equalled. 





FAWCETT, PRESTON & 2... AP. 


Telegrams : Fawcert, LivERPOOL. Codes used: A BC (4th and 5th Edns.), Al and Western Unien. Endineers, LIVERPOOL. 











HEAVY ; and ident 


CANE-GRINDING 
PLANTS 


and all other classes of 
SUGAR MACHINERY 
Also 
Sea-Water Distilling 
Apparatus. 
Hydraulic Presses 


For Baling Cotton, Jute, Fodder, &. &c. &c. 


Nitrate-Making Plant. 


U1895 


LONDON he: 69, Victoria Street, S.W. 











. 
AN ELEVEN-ROLLER CANE-GRINDING PLANT. 








FOR PIPES 
UP TO 12:N. 





SCREWING MACHINE 


ALSO MACHINES 
FOR BOLTS up to 4in. DIA“ 





shows-eur 12in. Patent Pipe 


ia: <i ae Parliel Threeie 


MAIDEN: & 00. HYDE, CHESHIRE. 


a: «eget 1864, Telegrams : Maiden, Hyde 


BRASS & COPPER, Loco & CONDENSER 


Telephone : No. 29 Hyde. 

















(if [[ancanesn 3 


E MOST CONVENIENT AND ECONOMICAL - MOST 3 
LASTING AND RESISTINC-THE SAFEST AND ‘i 


iBEST FOR STEAM JOINTS; 








_ JOHN HUDSON & CO.’S SUCCESSORS, 712 
Vietoria Wareheuses, Mansell St , Londen E 





HEN DERSON & & GLASS 


LIVERPOOL. 


Extensive Stocks of every description and Section or 


MALLEABLE IRON & STEEL 


and Flat Bars; 
ee © oe ae ie on ee 


GREAT VARIETY OF HEAVY-SIZED 
PLAIN AND CHEQUERED PLATES 
BOILER & TANK PLATES, &c., in Iron and Siemens Steol. 


Cannes ent len ee oe 








&e. 


95 


= 


t 


é 
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CRAVEN’S tex STIFF-PLASTIC 


This machine has always taken the lead for producing bricks 
ready for the kiln. 

The stiff-plastic system of a was introduced by us, 
and the bricks are moulded and shaped different to those of any 
other machine; the clod is square and almost the size and form of 
the finished brick. 

For Quality of Work Produced, Upkeep, and Driving 
Power Required we Challenge any other Machine on the 
Market. 

When once this machine is adopted, repeat orders are assured 











X1520 
SOLE MAKERS: 


BRADLEY & CRAVEN, Ld. 





Westgate Common Foundry, WAKEFIELD. 











OGKWOOD & CARLISLE iT0, 4 


EAGLE FOUNDRY, 


Telegraphic Address— 
PISTONS, SHEFFIELD. 





ALL PACKINGS GUARANTEED 


SHEFFIELD. 


























ciievccan medeiscilis Piatan Valve Ring. Vea? a P. Rings ea Soe ‘pestaly designed 

MARSHALL, FLEMING & CO., 1m 
J Engineers, 
MOTHERWELL. 











150-Ton Four Motor 


LONDON OFFICE— 2 
Palace Chambers, Bridge Street, 
Westminster, S.W. 











Contractors to 
the Admiralty, 
War Office, &c. 


Electric and Hand 
1 | Travellers, 
| | Electric Crane. Electric 


e NEWCASTLE-ON-TYNE OFFICE— Wharf Cranes, 
1, St. Nicholas Buildings. ms Loco, Steam Cranes. 





“ GANDY” 
__ BELTING. 


BRITAIN by BRITONS. 


THE WORLD'S BEST 


POWER TRANSMITTER. 


NOW MAKING 


SHELLS, AMMUNITION, ETC., 
SHELL FACTORIES. 


The Gandy Belt Manufacturing Co., Ltd. 
Wheatland Works, SEACOMBE, CHESHIRE. 
| ee oe Stocks: pele 


Manchester, = ‘oO W, ? 
Bristol, Bradford, be. 


HENRY J. COLES, 

























MAKERS OF STEAM 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 
SINGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, 
PETROL & OIL MOTOR DRIVEN CRANES 


SHUNTING & BREAKDOWN CRANES. 
Telegrams “Coles, Derby.” Y¥466 


“SPLIT GRIP 


COLLAR (fitent 


AS USEFUL as a 
SPLIT PULLEY. 


IN HALVES. 


NO Set Screw to 
Cause Accidents. 
Grips like a vice 
Fixed er 
Removed without 


Disturbance. 
— 501 


Sole Makers - 











ENGINEERS » COLCHESTER: 
ALSO MAKERS OF 
PUMPS & AIR COMPRESSORS 








Ransome-verMene Macuinery Co., Ltn. 
680, Brunswick House, Westminster, S.W 
WATER FILTERS, STEEL PILING. 
CONCRETE MIXERS, PILE EXTRACTORS, 
STONE DRYERS TAR MACADAM MIXERS. 
See craplayed ad ert. alternate weeks 














TURNBULL S 

SAFETY, STOP 
CHEC K SLUICE 
& REDUCING 


end fo Sor 
ALEX. TURN! BULL & C2 1f9 & Co [To 


GLASGOW. 
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The “‘ Jeffrey ” 30-Ton Trolley Locomotive. 


“ JEFFREY” | 


ELECTRIC LOCOMOTIVES 


TROLLEY AND STORAGE BATTERY. 

FOR ALL INDUSTRIAL PURPOSES. 
TO SUIT EVERY CONDITION. 

—— WRITE FOR CATALOGUES. 








COAL CRUSHERS. 

PORTABLE GOODS STACKERS. 

PORTABLE BARREL STACKERS. 
PORTABLE BELT CONVEYORS. 
ELEVATING AND CONVEYING MACHINERY. 








65, FENCHURCH ST., LONDON, E.C 


HUGH Woop & Co.. LD. NEWCASTLE-ON-TYNE & canpur?. 














On Ww: 


THE METALLURGICAL CO. Lo. 


82, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W 





f Works :— 
Walker Gate, Newcastle-on-Tyne 





London Telegrams: 
“ Liatemingo,” Vic., London. 


MAKERS OF HIGH-CLASS 
ALLOYS IN INGOTS TO GOVERNMENT, 
RAILWAY OR ANY OTHER SPECIFICATION. 


Telephones: 
1928 & 1929 Victoria, London. 
Works Telegrams : 
“Ingots,” Mewcastle-on-Tyne 


Sipens: 
8551 and 8552 Central, 
Newcastle-oa-Tyne. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 


other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B 
quality, testing 40 tons Tensile, 20 tons Yield and 20-24 per 
cent. Elongation. 


SPECIAL BRASS INGOTS 


A. B.C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 
for commercial work. 


BEST SELECTED COPPER INGOTS, “M.C.L.’’ BRAND. 
Katee 
4 


























HUNT & MITTON, LD. 


Oozells St. North, BIRMINGHAM. 








London Office: 72-74, Grays Inn Rd. 





Telegraphic Address: MITION, BIRMINGHAM. 
Tele, hone: No. 394, MID, BIRMINGHAM. 
No. 3646, CITY, LONDON. 





Incorporated with 
FLETCHER BROS. (late Ashton-under-Lyne). 
SMITH’S INJECTOR CO. (late Nottingham). 


ENGINE & BOILER @ 
MOUNTING. 


C.I. Globe Steam Stop 
Valve. 
With Circular Bridge Seat to give easy 
passage and full area. G.M. 
working parts. 





No. 206, 








All Kinds oi 


LUBRICATORS 


Steam & Hydraulic 


Pressure Gauges. 


REGULUS VALVES. 


AMMONIA COCKS 
AND VALVES, 


for Chemical Works. 
K93 





No. 158. 
Solid Seamless Hammered Copper 
Expansion Joints. 


To dispense with Packed Glands. Frictionless 
and Elastic. Free from mechanical, parts, 








W 


ofp bs lire 


THE TIME STAMPED 
| { ON THE CARD.. 
t ALWAYS AGREES 
WITH THE CLOCK 










) ABRITISH MACHINE 
: THROUGHOUT. ..... - 
{} ENSURES CORRECT 

) ESTIMATES....... 


















THE GLEDHILL-BRook Time REecorpeRs Lt? 
44 Hill St. BIRMINGHAM. 


26 Victoria St LoNDON. Sw. 
43 MARKET St. HUDDERSFIELD. 
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THE HORSELEY BRIDGE & ENGINEERING CO., L° 


The HORSELEY CO., Ld., Engineers, Tipton, Staffordshire. 


London Oftice Works and Head Offices: 
ii, rity VICTORIA STF BER. "WESTMINSTER, s.W. TIPTON, STAFFORDSHIRE, ENGLAND. | 
Telegraphic Add resses : Honrseizy, Treron; Gaticz0, Lowpo: 


Sesaiiiandiede pow Manufacturers of Structural Iron and Steel Work. 
Cast Iron and Steel Tanks and Pressed Steel Flooring. 





anes 
BS 


Si a 
awe, 

ee 
te 


Cr 











Builders o. Bridges, Piers, Viaducts, Cranes _and Roofs for the English, 
Colonial and Indian Rlys. 


Gas Piant, Cast Irom and Steel Sashes, &c. 01883 


SMOOTH-ON 


TRADE-MARK 


IRON CEMENTS 


Make permanent repairs of steam, water, or oil leaks on 
iron and steel castings, boilers, engines, tanks, etc. 








Every engineer and foundryman should 
have a copy of our new 144 page illus- 
trated instruction book. It is free. 


Smooth-on Cemer ts can be supplied promptly from stocks 
held by Messrs. F. A. Pullen & Co., of 43, King William 
St., London, E.C.; The Walmsley Engineers’ Supply Co., 
of 23, King St. West, Manchester; and Messrs. Andrew 
McLean & Co., 109, Main St., Bridgeton, Glasgow. 


WALTER P. NOTCUTT, LTD., 


8, WHITE STREET, 


MOORFIELDS, LONDON, BO. in 

















HE NDR ," . For —— 
j, U_F20M A SINGLE STRAND ¥ | 20 Of eee 
BELTING Special Drives 


For difficult Drives, even when 
all other kinds of flat belts have failed, 
HENDRYS’ new patent Laminated 
leather BELTING gives efficient and 
satisfactory service. . . Hendrys’ new 
patent construction so increases the 
flexibility and eauality of Driving Grip 
over small pulleys, that ‘slip’ is elimin- 
ated, and a marked economy in trans- 
mission of power is effected. 

FOR QUARTER TWIST and all Special 
Drives, HENDRY BELTING is a proved 
success. Our experience is freely at 
the service of belt users . . . Booklet, 
samples and price on request... . 


JAMES HEMDRY 
262 Main Street, Bridgeton 
A 
























































Machinery for Crushing, 
Grinding and Conveying 


BASIC SLAG 


AND 


FERTILISERS 


Edgar Allen & Co., Ltd. 


Imperial Steel Works, 


Sheffield. 























PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


BEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 








60 H.P. Petrol: Locomotive for Shunting. Gauge—4ft 8tin. 








Send Enquiries to . 


McEWAN, PRATT & CO., LTD., 


15, SOUTH PLACE, LONDON, E.C. 


Telegrams: INNEAL, LONDON. *Phone: London Wall 458, 


WORKS: BURTON-ON-TRENT. G131 

















ua 
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YORKSHIRE ENGINE Co. Lp. 


Contractors to the Admiralty, War Office, India Office, &c., and Colonial and Foreign Governments and Railways. HEAD OFFICE & WORKS: SHEFFIELD, ENGLAND. 
LONDON OFFICE: 
15, CAXTON HOUSE, WESTMINSTER, S.W. 


Builders or 
STEAM, ELECTRIC & COMPRESSED AIR 


LOCOMOTIVES 


for any Gauge—of any Weight. 


COAL CUTTING MACHINES 


AND 


HAULAGE ENGINES 


OF ALL TYPES. 


FORCINGS IN IRON AND STEEL—C.M. AND PHOSPHOR BRONZE CASTINCS—MACHINE WORK OF EVERY DESCRIPTION. 


Cn 


THE ISCA FOUNDRY C°..."".. 
* LTD. MON. 


LONDON OFFICE: 58, VICTORIA STREET, S.W. Telegraphic Address: 
(8CA, VIC. LONDON: ISCA, NEWPORT 


@ 
<© ri 
»” 
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“ BOILERS 


OF ALL TYPES, 
AND FOR ALL PRESSURES 


apply to 


ABBOTT & CO. (tera Ld. Newark-on-Trent 


CONTRACTORS TO THE FLANGED & WELDED WORK of every description. 
ADMIRALTY, MOTOR WAGON BOILERS. 
WAR OFFICE, HYDRO’ CASINGS. 
INDIA OFFICE, REPAIR FIRE-BOXES. 
BOARD OF CUSTOMS, EVAPORATOR SHELLS. 
CROWN AGENTS, &c. &c. VULCANISING PANS. 
ABBOTT'S RETURN TUBE DRY BACK BOILER. AIR RECEIVERS, &c. oseo 


ECONOMICAL, EFFICIENT. LOW COST IN REPAIRS. Telegraphic Address: ABBOTT, NEWARK. ABC CODE (4th and Sth Editions). Telephene Ne. %, 


a 


CRUSHING, GRINDING 


AND 


SCREENING PLANTS 


for Refractory Materials. 











COAL & ORE BRIQUETTING PLANTS. 
BRICK AND TILE MACHINERY, 1 Processes. 
MINING MACHINERY. 
CONCRETE AND TAR MACADAM MIXERS. 





DRAGON Dry or Wet TUBEMILLS. 20 Standard Sizes. oe = 
ORIGINAL MAKERS OF BALL AND TUBE MILLS. 20 YEARS’ EXPERIENCE. 


CEMENT PLANTS Designed & Equipped Throughout. 
WM. JOHNSON & SONS (LEEDS), Ld., CASTLETON FOUNDRY, ARMLEY, LEEDS. »« 
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MECHANS ‘LIMITED, 








Engineers and Contractors, 
SCOTSTOUN [RONWORKS, 


London Office: 
28, VICTORIA ST., WESTMINSTER, S.W. GLASGOW. 


HALKETT’S 
CRUCIBLE GAS FURNACE 


WITH 


GAS & AIR CONTROLLER & MIXER 


IS MOST ECONOMICAL} 
AND EFFICIENT FOR 


MELTING,OF ALL METALS 


























“ 


MVM 


Yl 


Ri WU "" "”: 000” QQ |W "F NAW". 


FIRTH'S 


FREEDOM BRAND 
LOCO TYRES 
CRANK AND 





Ws ZQ.KQWQWHREEEKX 




















| STRAIGT AXLES | 

ae = NICKEL CHROME : 

STEEL COUPLINGS. | 

| | THOS. FIRTH & SONS‘Lrp., SHEFFIELD, © 

NGG W  v  ° ee oe e eee  vv'°"°vev ” ww; 6 wv" pele 
— SHELDON & CO., LTD. 

Ne . © A R L I S L E. 3, anna ee ene 


Ai and ABC (5th Edition) Codes used. 


DOCKYARDS. 
GRAVING DOCKS. 
RAILWAYS AND WORKS. 







PENSTOCK ENGINES| 


COWANS SHELDON & aoe SSS 
— ENCINEERS ae SS SSS 


CANTILEVER TRAVELLING, OVERHEAD, AND FIXED CRANES 
CONVEYORS, COAL HOISTS, CAPSTANS, PENSTOCKS, 
TRAWVERSERS,. TURNTABLES. Qu 
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: COAL. COKE. 
FURNACES. oeeas.. OI. 


FOR ALL PHASES OF HEAT TREATMENT AS ADOPTED BY PRINCIPAL MUNITION WORKS, &c., THROUGHOUT GREAT BRITAIN AND ABROAD 
MAXIMUM ECONOMY. COST OF PRODUCTION REDUCED 60%. BETTER WORK. 











SEO ae on 
c ~~ _— 7 





\ 
SUPPLIED ay DEFINITE GUARANTEES: Co ee ye Temperature Control, Output and Maintenance. 
MAKERS OF SELF-SUPPORTING STEEL oT chs. STR aT. La IRONWORK, TANKS, &c. 
MECHANICAL CHARGING GEAR FOR 
“ GREENWICH" ELECTRIC RECORDING AND INDICATING PYROMETERS. Complete Installations. Ksas 
Telephone—276 Smethwick. 


THE INCANDESCENT HEAT CO., Ltd., British Mills, Cornwall Road, SMETHWICK. — ticeher—"nesest" o’ham 


DIXON BROS. & HUTCHINSON, iro 


Telegrams: CYLINDER, SOUTHAMPTON Telephone: 389. Woolston, Southampton. 


PETROL on PARAFFIN ENGINES 


2 to 150 B.HP. 

















FOR 
Boats Wireless Telegraphy 
Electric Lighting | Alr Compressors 
Electric Welding _ Motor Ploughs 





Pumping Prime Movers 
Agricultural Uses Etc. Etc. cons 


THE LEEDS FORGE Co., Lro., LEEDS 


Pioneers in the Design and Manufacture of Pressed Steel Underframes and Bogies, and » Railway i. Carriages and Wagons. 


























* SOUTH, AFRICAN 
"RAILWAY. 
Open Goods Wagon, 
with Pressed Steel 
Underframe and Bogies, 
and 
Lane’s Patent 
Corrugated Pressed 
Steel Doors. 
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“NEW CENTURY ” 


MOTOR-DRIVEN LOCOMOTIVES 


For PORTABLE & LIGHT § Re wars & UNDERGROUND MINE HAULAGE. 


Will run on PETROL, PARAFFIN, ALCOHOL, BENZOL and CRUDE OILS. 





Always ready for use. Simple to operate. Low cost of attendance. Smokeless. No risk of fire 
or explosion. No boiler inspection necessary. omens banat anlanenmenee of central power station’ 





IRONSIDE, SON & CO. aia; 
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MARINE’ “MOTORS, 


~ COMPLETE | Motor BOATS 
MOTOR PUMPING PLANTS. 


EMERGENCY 
LIGHTING PLANTS 





seta 27ft. SHIPS LAUNOH. 
Speed $ knota 12 H.P. Motor 


eng. ‘W.BROOKE’ & CO., Ltd. 
Adrian Works, LOWESTOFT, England. 























MEP erga" COMPLETE BOATS up to 80ft. Telegrams Bevel, Leese, os seen SP 
MOTHERWELL, N.B. DOCK GATES 
Telegraphic Address: BRIDGE. 
Natienal Telephone No. 40, and simile: 
STRUCTURAL 
London Address: WORK. 
82, Victoria Street, 
Westminster. 
HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING A 
PIERS, SPECIALITY. 
TANKS. mone 











ECONOMIC 
= (MULTITUBULAR) 




















BROWN Ss STEERIN G GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 





TELEMOTORS for STEERING ELECTRO-HYDRAULIC 
and ‘ 
HELM SIGNALS. STEERING GEARS, WINGHES, 
cet CRANES, 
NE, cp epeaataiadliut yhidemescund BOAT HOISTS, CAPSTANS, &c. 
\ HYDRAULIC CARGO WORKING ee 
GEAR FOR SHIPS. IRON FOUNDERS. 
|) DIRECT-ACTING REVERSING oi ik dire 
and 
TURBINE CONTROL ENGINES. ON ADMIRALTY LIST. 











BROWN BROTHERS & co., 


BROWN’S PATENT “STEAM TILLER" TELEMOTOR CONTROLLED 
‘WITH HAND GEaR COMBINED. Tolegrame—“ Hypavywo.” ROSEBANK IRONWORKS, EDINBURGH. Telephone—CanTRaL seth 


i 
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FRANK WICGLESWORTH & CO, LTD. 


FRICTION CLUTCHES 


SHIPLEY. 












ALLOY STEELS 


NICKEL -GHROME—VANADIUM 


BARS AND BILLETS. 


Dependable Quality.: 


Prompt Deliveries. 


J. E. DOCKENDORFF & Co. 


NEW YORK, U.S.A. 


Manufacturers’ Export Agents. 























OUTSIDE CENTRE 
PACKED PLUNGER 
PUMP. 


VACUUM PUMP. 


e VACUUM PUMP 
Style S 





‘GILLESPIE & BEALES, 


Telegrams—Gillesando. "London. : Telephone—Gerrard 2681 and 4720. K260 














Where. do you. buy: 
your Fencing? 


O one can supply you with iron or 

steel fencing of better quality, or 

quote you better prices, than we can, for 

the simple reason that we are one of the 

largest makers, and have the most modern 

plant for the rapid production of these 
materials to be found anywhere. 


Always ask us to quote for your — 
fencing. Likewise, for any, 4,Struc- 
tural steelwork you require 


ra ==. = aw wey ~~ 
-, | a a eee ae 
: mina , 


"BAING cor" 


LOCHRIN IRON WORKS 
COATBRIDGE SCOTLAND FB 


= 


HAUUNLUUOALLOIUDGNY EUAN 


AA LAMELLAE HLA Ee HL AT 


OYA LUE 
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JOHN SPENCER & SONS, LT 


Newburn Steel Works, NEWCASTLE-ON-TYNE. 


ESTABLISHED 1810. Telegramse—Newburn, Newcastle or London. 
London Office: 32, VICTORIA STREET, WESTMINSTER, S.W. 
Contractors to Admiralty, War Office, British, Foreign, and Colonial Railways, &c. 


STEEL MANUFACTURERS. 


SLABS. BLOOMS. BILLETS & BARS. FORGED & HYDRAULIC PRESSED 
CRANKSHAFTS. CRANK & STRAIGHT AXLES & FORGINGS. i « 


ROLLED STEEL SHIP & BOILER PLATES UP TO 13 FEET WIDE. 





$M. & GRUCIBLE STEEL CASTINGS 


Up to 30 Tons. 
TOOL STEEL. SPRINGS, BUFFERS. FILES. WASTENEYS.SMITH'S PAT, RTOCKLERS cen 


Mirrlees Watson Co., Ltd. 
Glasgow. 


London Office— : 
122, Cannon Street, E.C. 


Telegraphic Address— 
“  “ Mirrlees,” Glasgow. 


Largest Makers in the World 
of Machinery for the Manu- 
facture of SUGAR. 


SPECIALTIES : 


COMPLETE SUGAR FACT ORIES. 
MODERNISING of EXISTING FACTORIES - 














JAMES SIMPSON 


and COMPANY, LTD., 


LONDON and NEWARKHK-ON-TRENT. 


Telephones 
0472 & 8478 Victoria; 103 Newark. 


Telegrams and Cables 
AQUOSITY, LONDON ; AQUOSITY, NEWARK 





MANUFACTURERS OF HIGH-CLASS 


PUMPING MACHINERY 


ot all types and for every service. 





Complete Plants Installed 


IN ANY PART OF THE WORLD. 
For ores Sewage Works, and Mines. 


PERIODICAL INSPECTIONS 


of Machinery Undertaken and Reports Given. 
REPAIRS OF ALL KINDS EXECUTED. | 








FIRE SUPPLIES of all descriptions. 





Metumates on Appilention to 


JAMES SIMPSON & CO., Ltd., 


EAST FERRY ROAD ENGINEERING WORKS CO. L™ 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 








700 tons Hydraulic Press, fitted with steam-heated Plattens for moulding Rubber Goods. 


HYDROSTATIC CRANE WEIGHING MACHINES. ENGINES, PUMPS, SLUICES, CAPSTANS, &e. 
General Engineers and Ironfounders. Estimates given for Repairs. 








101, GROSVENOR ROAD, S.W. 1. 98 


MILLWALL, LONDON, E. 


ba a Ba026 
Hydrostatic, London. ‘ 
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OXYGEN) 





Ti OO oo 






































































For the Welding and Cutting of Metals. at 
THE . 
British Oxygen Co.,Ld. © NATIO NAL © 
. , HENDRYS ASSET ; HENDRYS 
prs “ —e Oxygen PATENT sy e PATENT 
producing and distributing business in ¢ 
te word LAMINATED || RAPID PRODUCTION OF || LAMINATED 
ag in all ee agate BEL LT! N G WAR 4 r! BEl tT! NG 
centres, equippe exclusively wi 
MODERN PLANT, capable of producin - 
1,000,000 Cubic Feet of Oxygen sin day. . single Sérand MATERIA E R [AL Dobie Brand” 
MANUFACTURERS OF é | 
Oxy~Acetylene Welding 
BLOWPIPES, ADOPT IT. AND INCREASE 
OXYGEN METAL CUTTERS, YOUR OUTPUT 
REGULATORS, JAMES HENDRY. 252 Main St. Bridgeton, GLASGOW. 
And other Appliances. AND aT LONDON ‘BIRMINGHAM ‘MANCHESTER ‘JOHANNESBURG sa 
pee CMI iii 
For full particulars apply to any of the Company's 
> eeeead Elverton Street, Westminster, 8.W. 
oe eee 
aut. Bayer BH } Np OE \a a 





Lotrein it“ 





THE LUNE sea 
ENGINEERING C® L™.| | 2 SPINDLE 


eaxcxemme. | [| HIGH SPEED VERTICAL DRILL 
ae a No D.65. 


PARAFFIN BURNERS, 








Ol TANKS, FITTINGS, Ete. : 208 A large variety of other SPECIAL GENERAL 
pepreap rote or amnae Seam and LABOUR SAVING MODERN MACHINE 
Open to take Contracts for Light Sheet Stee! soto TOOLS 
Work of all Descriptioas. K228 z 
—_—_—___ ‘TELE {pone Maxsowe” EMOeE Rs, 


BRIDGE ano G.WILKINSON & SONS, 


ae L™ KEIGHLEY. 


HEAD oh yy AND WORKS— 
DARLINGTON. 
ATI 


RAW HIDE GEARS | 


Also Metal Gears. 
GEORGE ANGUS & t C,, LTD., 


(PHOTOSTAT ——_||| 


[PRINTING. — 


Photostat ofr ies ee See eS colour, 
Blue Prints, Illust: Books, Agreement 




























free ~©PRODUCER 
c_ (SHIPLEY) L2 Gas PLANTS 


mult) y Eycan? 
oS a 





WRITE FOR... ... 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 
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STEEL F Sei BUILDINGS. 





For 


Engineering 
Workshops, 
Foundries, 


Mill 
Buildings, 
Harbour 
Sheds, 


Go-Downs, 





Mine 
Buildings, 
Etc. Etc. 
= 
Specialties: 
Pit 
Headgear, 


Pumping 
Stations,, 




















= “(BROWN LIE & 





|__LONDON : 0, FENCHURCH ST., E.C. 





MURRAY, L™. 


NS POSSIL & M Fiiliiieaii 


LIVIDIA, GLASGOW. 


POSSIL PARK, GLASGOW SEQUENCE, LONDON. 

















J. P. HALL & C°: LT 


Telegrams: ovnamo, o.oxam =D Ns EE FE IVE. 


ELECTRIC 
WARPING 
WINCHES 


Made in five sizes 
to pull 14, 3, 6, 
10 or 15 tons at 
50ft. per minute. 


X1652 

















FOR 


HIGH PRESSURE STEAM 





IRON and STEEL BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 
HOT WATER TUBES and FITTINGS. 
LOOSE FLANGE JOINT | TUBES, 


STRAINERS. | . 
STEEL PLATES. . 
STEEL CASTINGS. — 


STEWARTS ano LLOYDS, Lro. 


Broad Street Chambers, BIRMINGHAM. 41, Oswald Street, GLASGOW. Win os House, Old Broad St., LONDON. 





INSTALLATIONS 


HYDRAULIC TUBES. | fii. | 
ASHFORDS’ PATENT TUBE WELL : 


5. : idee MACDONALD & 
||} | POLLOKSHAWS, onanditu, 
FITTINGS OF ALL KINDS: = 







Telephone 300(2 ines). 












POWER 
TRANSMISSION 
APPLIANCES. 


Large Stocks Ready for 
1 Immediate Delivery. 








KETS.  CCENTRICS, 
| BEARINGS, cast fron. adjustable, 
» brasslined, | HANGERS. 
»  ball-soeket, | PULLEYS, cast iron. 
» Self allings |» wrought iron 
»  Solidgrease | SHAFTING. 
COLLARS. SLINGS. 
COUPLINGS. STANDS, ote, ote 
COUNTERSHAFTS, 





JARDINE, 


Deering Street, NOTTINGHAM. 


Telegrams: “ Janpurs, Norrmenau.” 
Telephone : Nos. 3295 and 3296. Kas 


DAVIES & METCALFE, 


SPECIALITIES. 
[CNJECTORS. 
ALL CLASSES. ees 


Destrated Advertisement every fourth weak 


1STANLEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments i in the World. 
Please send for our “55 KS" « Catalogue. 

WW. F. STANLEY & CO., cha 

286, High Holborn, Lenden, W.C. Ol 


H. W. KEARNS & 60., L®- 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 
Tel, No. 221, Altrincham. 

See eur Illustrated Advertisement in issue ef Junc Sth. 





















































|PEGLER BROS.“ 


‘|, MERCHANT ENGINEERS, 


‘BRASSFOUNDERS, METAL ALLOYERS 
ANTI-FRICTION METAL MAKERS. 


54, Brown Street, GLASGOW 








for STEAM BOILERS 
sooty 2 ENGINES 


H. "GOLTMAN & SONS, 





Midland Ironworks, 
EBeUGHBOROUGH, 
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AERIAL ROPEWAYS 














MULTIPLE PUNCHING MACHINES. 


For plates up to 10ft. Gin. long and 126 holes at one stroke. 
Can be fitted with vertical adjustment for 
PLATE FLANGING. 


E215 





DE BERGUE & CO., LTD., MANcHEsTER.|. 











GARNER, TELFORD & HARDMAN, i. 


PENDLETON, MANCHESTER. 
Teleg.: ‘‘ PERSEVERE,” MANCHESTER. Telephone: 42 PENDLETON. 





SOLE MAKERS OF THE 


“Burton” Patent Oil Separator for Exhaust Steam. 


Also ALL KINDS OF RIVETED & WELDED WORK, 
comprising Tabular Air, Water or Gas HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 
Vertical and Horizontal BLEACHING KIERS. 
Single and Double Cased Vertical and Horizontal VULCANISERS. 
AIR RECEIVERS. Surface and Jets CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERSRAG BOILERS and 
of all descriptions. STORAGE TANKS. G32 
All Classes of CHEMICAL PLANT requiring Préssure or Vacuum Tight Work. 
































FOR 
RAISING SEWAGE 
SLUDGE. 





SHONE Baer Ronan 


PNEUMATIC Hitech 
EJECTORS 














won AR 

COMPRESSING 

MACHINERY § 
FOR ALL 
SERVICES 





COMPRESSED 
AIR LIFTS 


FOR RAISING WATER Er 
FROM WELLS 














SEVEN. GOVERNMENTS use the 


AUSTIN CUBE CONCRETE MIXER. 


It mixed most of the Concrete used in the GREAT PANAMA CANAL. 
The Austin Cube Concrete Mixers were oad Snrcdabiing ae 


oy work because 
of their long record for efficiency and the severest work. 





Rail Exchan 
Chicaé eno, 0. ll 


GEORGE JONES, TD, 


Lionel St., BIRMINGHAM. 


Telephone : 1003. 




















Tel. Address: ROLLING: 


AAG CLASS. 4 


CHILLED ROLLS 


AND 


ROLLING MILLS for all METALS. 











STEEL FRAME BUILDINGS 


OF EYWERY DESCRIPTION. 











Possil Park, 
s q GLASGOW 


REFER NEW EDITION A 











S. S. STOTT & CO., 


HASLINGDEN, nr. MANCHESTER. 


COMBINED AIR PUMPS & JET CONDENSERS 


(BENN’S PATENT)) 


BELT, ROPE, MOTOR, OR 
INDEPENDENTLY STEAM. DRIVEN. 


ALSO 


SURFACE 
CONDENSERS, 
AIR AND 
CIRCULATING 

















BOREHOLES rx 











PUMPS. 














Hi 


ah tk Lees kT 





| aE 
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SLOTTING — fi STEELCOMPANYor SCOTLAND 
MACHINES iene || gig SIEMENS (iQ) process yew 


(General Type), Sin. to 72in. whe ie ESTO * 1872 7S aMer 
WITH MELLOY'S PATENT 23. ROYAL EXCHANCE. SQUARE, GLASGOW. 


Stroke Change Mechanism. 












































»RC ae EXCHANGE SQU 
GLASCOW, - 
3 MIN CING LANE. LONDON 


On TRACTORS TO Sy aw 


ZF 





Manufacturers of 


MILD SeSEL Plates for Ships, Boiler and Bridge-building, 
Angles, Zed Bars, Tees, and all forms of Sectional Bars 
equired for constructive purposes. © - 

CASTINGS of all kinds and largest sizes for Ship Stems, 

Stern Posts, Anchors, Rudders, &c. 
FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 
TYRES —Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 


ARCHIBALD EDMESTON & SONS 


CAWDOR ST., PATRICROFT, near MANCHESTER. 














W™ MUIR & CO. L 


Britannia’ Meuchector MANCHE STER. J16 Telephone 















— Concrete & Brick-making 
300,000 H.P. Machinery. Flour Mills 
AT WORK. Textile Machinery, an 














Mine Gearing 
fenerally, 
Invaluable for 
PURIFIERS | = 
Wining Machinery 
AND HARD MAKE-UP apna 
FEED SOFTENERS. 9) siectric tigut 
. Patentees and Sole Makers— eg 
WRIGHT'S’ FORGE AND f|——__ 
ENGINEERING CO. LTD. GAS & FOR COUPLING 
TIPTON, STAFFS. OIL ENGINES. SHAFT “ENDS. 






PATENT 


FRICTION CLUTCH. 


SEND FOR PRICE LIST AND DESCRIPTION. 


London Office - 67, Bishopsgate, E.C. 









with 






Vertical Cylrrarical Type, 
Auxiliary Heater. 


PLEASE SEND 
US YOUR | 
ENQUIRIES. 





















Horizontal Recta:.gular ~vpe. 
















Manufacturers of all classes of 


CAIRD & RAYNER's Electrical Machinery. 


PATENT 


EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DIRECTACTING 


- BOILER FEED PUMPS. 


COMPLETE 


‘Fresh Water | \@3 
DISTILLING @ oR OES 
INSTALLATIONS - ~ IMPROVED FiRE- BOx Stay Tarps 


dik silias FOR LOCO CROWN STAYS. &C.. 
For LAND or MARINE USE. 


FEED WATER HEATERS) | 
FEED WATER FILTERS) |\Q-osay ce vesrs wavscen nr sn soserrrrvontnccon 


BRITANNIA WORKS. ORDSALL LANE .SALFORP, 


CAIRD a RAYNER LIMEHOUSE, LONDON.E | CO wees ee 









SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


ee ete ee ee eee on Ww 8 Lamp & Supplies Dept —38 & 39) UPPRR THAMES ST. F.C.4 
*Phone—Western 6349. Tele—“ Siembralos, Kens, London.” ¥ 5350. Tele—'Siemotor Cent, Londox 
WorkKsS—STAFFORD AND AS sa LONDON, E. 8. 

OME BRANCHES~— Works—STAFFO seek 
Semvenkeee mtral Ho ase, Ne w St. 1 GLANGO w—B6, Waterloo St. SHEFFIELD—22, Hig 
BRISTOL—30, Bridge St. Ma aoe HESTER ~ 196, Dean SOUTHAMPTON—46, et igh n St. 
« CARDIFF—839, St. Mary Bt. cael 



















nagat 
NEWCASTLE—39-41, Collix ne ood See a 
BRANCHES be PRINCIPAL TOWNS ABR: 




















1M PROVED TUBE PLATE TAPPING APPARATUS, 
sic ANE ae Description of aera | Tackle 
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REES ROTURBO 


MANUFACTURING 
COMPANY, Lr. 


HEAD OFFICE & WORKS 


WOLVERHAMPTON 


ENGLAND. 





Standard Rees Gatesne Patent General Service Pump, 
with Rees Roturbo D.C. Motor. 
FOR HEADS UP TO 126 ft. 





The complete design ot these pumps and motors is the 
outcome of our years of experience in this class of work. 
All parts are readily accessible, whilst the wearing parts are 
renewable Performance and workmanship are guaranteed. 


: - Dei7 
LONDON OFFICE—HASTINGS HOUSE, Telegrams—Hydroturbo, Wolverhampton. 
NORFOLK 8T., STRAND, W.C. Telephones—900 W’hpton ; 1511 Central, London. < 














bk EXOL”~ 
SOLUBLE OIL 


(Liquid, mixes instantly with cold water) 


CUTTING COMPOUND 


(in paste form) 
Both Oil and Compound are used for 
CUTTING, SCREWING, &c. 


The output of Shells in Great Britain and 
France is increasing enormously every month. 


“EXOL" SOLUBLE OIL and 
CUTTING COMPOUND | 


sales are keeping pace with this increased production. 
Why? Because Quality is our first consideration. 


— 




























a 









‘Manafactured by 


E. BROOKSBANK & CO., Lr. 


Trafford Park Oil Works, — 
S6Tradtord Park 


“ Oleate, Manchester.” sr Gade A.B.O. 6th Réltien 





















DONOVAN’S SYSTEM rate “SAFUSE’ 
DISTRIBUTION BOARDS. 
FOR LIGHTING AND POWER INSTALLATIONS, 


5 TO 200 AMPS. 


st 


FEATURES: 


BUILT UP OF STANDARD 
UNITS. 


st Ss 
PERFECT INSULATION. 
st Ss 
HEATING TROUBLES ‘UNKNOWN 
se SK - 
WATTS LOSS NEGLIGIBLE. 
= a 


- FUSE CARRIERS REMOVED 
WHEN “LIVE” WITH .- 
PERFECT SAFETY. 


st 





Guaranteed to comply fully with Home Oftice Regulations. 


“t* DONOVAN & CO., 


47, Cornwall Street, BIRMINGHAM. 


1 suitable Furnaces. _.. 


| JOHN WRIGHT & CO. | 





















WRIGHT S FURNACES 


for MELTING, ANNEALING, &c. 
CRUCIBLE FURNACES. | Gas Heated) 


Tilting and Stationary Types for Brass, Copper, Cupro-Nickel, &c. 


OVEN FURNACES. Gas, Coal, or Coke Fired. 


Made to any size, for any heat treatment of metal, &c. 


| SPECIAL FURNACES for Munition Work. 











expert Chemists, Physi- 
cists, and Metallurgists 
able to deal successfully 
with heat treatment 


{ 
{ 
{ 
4 
4 We have on our staff 
‘ 
{ 
j 
problems of any kind. 


Please send us particu- 
, lars of your require- 
ments, large or small, 
and we will gladly sub- 
{ mit specifications , for 

















Essex Works, BIRMINGHAM. 
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MERRYWEATHERS’ — - 
FIRE & SALVAGE BOATS 


for SEA, RIVER or HARBOUR WORK. 
‘Designed and built to suit special requirements. 
PORTABLE SALVAGE PLANT & LIGHT BOILERS. 


PUMPS ariven by STEAM, PETROL ENGINES, or 
ELECTRICITY. 


SPECIAL HOSE for SALVAGE WORK. 


WRITE FOR ILLUSTRATED CATALOGUE 673 T.E.R. 


MERRYWEATHER & SONS, 


GREENWICH, S.E., LONDON. 9 5:00 
WHEN YOU ORDER A 


MUSGRAVE UK OFT 


STOVE COMMERCIAL MOTOR VEHICLES. 
































MUNITION WORKSHOPS 








# 


i ST ORO I ne eae | 


you get a stove with a reputation of half-a- 
century behind it. Built for long life and 
continuous burning at the minimum cost in 
fuel. Let us quote for installing a number 
in ycur workshops for the approaching 
winter. Ask for Catalogue and Spaldantes 
to users. 

Prompt delivery if 

orders olaced now. 


e~6MUSGRAVE &CO., Ld. 


St. Ann’s Ironworks, BELFAST. 
Sardinia House, Kingsway, LONDON, W.C. 
42, Deansgate, MANCHESTER. 

34, Queen Street, CARDIFF. Q878 

















) 

) FOR INCREASED AFTER -WAR 

; WILSON H ARTNELL & CO LTD as soon as peace is declared and the 

“9 *9 TRADE — markets of the world are again open— 

there will be a great demand of all. commodities, and 

} VOLT WORKS, LEEDS. in consequence of the continued congestion on the rail- 

ways the motor lorry will be called upon for wider service. 

- ||MOTOR GENERATORS || O. woo nese a 
details of our 5 models — for loads 


from 30 ecwt. to 5 tons. 


A.-C., MOTORS. JOHN |. THORNYCROFT & CO. Limitep, 


CAXTON HOUSE : WESTMINSTER, S.W. 1. 
Works : : SOUTHAMPTON &. BASINGSTOKE. 



































BOLTS, NUTS, STUDS, 


SET PINS, WASHERS, Black & Bright. 


SPANNERS, TURNBUCKLES, LEWIS BOLTS, COUPLING BOXES, TAPER 
WASHERS AND PINS, SPRING WASHERS, 


Speciality : 
Faced and 


Bright Nuts. 
COMPLETE ELECTRICAL EQUIPMENT OF paneee hapae Ss Ses 
FACTORIES, MILLS, WORKSHOPS, &c. 


ee Me a de casas ag: a — WILEY & SONS, Ltd., 


DARLASTON. 


B R I TF | S H Ai ata SOLICITED. 
MANUFACTURE. —_ ane 


= 3 OR 2 38 = a BUYERS 


SOLE MAKERS OF SCRAP A. WEBSTER, el = 


GRANDISONS PISTON TYPE LUBRIGATORS| MigxeMecas 4 Sa fteeten Orne Tanti me (a ee 


ALSO . . . ' ‘ 
WITH ONE OR MORE. SIGHT FEEDS. >i en PARK ROYAL, GUN-METAL, 
ALSO MECHANICAL LUBRICATORS (Adams’ Patents ir LONDON. @ abet Se 


+= 103596. fet _e 5 : z IES 
for Steam, Gas, and Oil Engines. ; RESIDUI 


s3°-} The Steam Cylinder Lubricator Co., Ltd., 


Gordon Works, Lewer Broughton, MANCHESTER. Q812 "TELEPHONE: WILLESDEN. 2378. 





No. 136,157 ne mses ph Pevtocses: of bode ¢ 
% Squirrel Cage Moto sls 



























&c. &c 
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Hordern & Mason, 


Engineers, 
Vulcan Press Works, 
BIRMINGHAM, 


Toggle Action Drawing Press for 
Deep Holloware, &c. 
Makers of 


POWER PRESSES 


FOR SHEET METAL WORK. 


For Blanking, Drawing, 
Raising, & Stamping, &c. 


Also Shearing Machines, Spinning Lathes, &c. 
WORKS ESTABLISHED 30 YEARS. 
ns falepnone eet Ouran 
~, PRESSES MECANIQUES 
sour travailier les Téles, Ebaucher, Etirer, 


mboutir, etc. Tours a . Guillo- 
tines, Cisailles, etc. 


MEXAHM4ECHIE NPECCA 
AAA BbIDESaRIA, NPOKATHH, WTAMNOBKH ANE 
TOBOTO MeTANNa HT. A. Dasumbunle CTaHMe, 
TRAOTHHI, HOMHMUb # Ap. 

















“The Long Long Trail.” 


The First in 1895. Foremost to-day. 


MICHELIN 


COVERS and TUBES 


ONE QUALITY ONLY 
— THE BEST. — 


. . «+ The through routes, wide, 
narrow, good and bad roads, distances, 
hills and their Lg neers deagerove spots 

idges, bumps, level crossin c. 
— : ma be seen at oy lance by 
the colours and signs on the clean and 
beautifully printed 


Scale 8°15 miles to the inch. 
The British Isles—in 31 sections. — 
France—in 47 sections. 
2/1} on canvas, 1/1 ©n paper, per section, 
post free. 


"nique in folding, and can be read easily at 
the wheel of the car, 
t) ff MICHELIN 


TYRE Co., LTD., 
81, Fulham Rd.,8.W.3 
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IRON CASTINGS 


PROMPT DELIVERIES. 


The Meadow Foundry Co., Ltd., 
Mansfield. M52 








ON ADMIRALTY LIST. 


JOHN KIRKALDY, LTD. 


London Office: 

101, Leadenhall Street, LONDON, E.C, 5. 
Works: Burnt Mill, near Hariow, Essex. 
MAKERS OF 

Evaporating and Distilling Plants. 
Refrigerating & Ice-making Machinery 
Feed Water Heaters. 

Feed Water Filters. Evuporpators. 
Fresh Water Distillers. 

Main Feed Pumps. M77 
Combined Circulating and Air Pumps 
Auxiliary Surface Condensers, &c. &c. 








This Binks 
Carburettor 
and Vapariser 
is easily 
attached to 
any PETROL 
Engine used 
for any 
purpose. 
You are then 
able to use 
Paraffin, 
Petroleum, 
Sugar Spirit, 
&c., and get 
almost the 
same result at 
half the cost. 


LTD., 


ECCLES, 
ENGLAND. 


USE PARAFFIN 
PETROL AND 


Gives a 
clean running 
Engine 
» quite devoid 
of ALL the 
troubles 
noticed with 
other t 


June 29, 1917 


GALLOWAYS 


_ MANCHESTER. 


UNIFLOW ENGINE 


Write for Particulars. 
G360 


MEX FUEL OIL 


Anglo-Mexican Petroleum Co., Ltd., 
Finsbury Court, LONDON, E.C. 


“Rit 
D, & J. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANK, N.B. 
6ft. High-Speed Central-Thrust 


RADIAL DRILLING MACHINE. 


See our Illustrated Advertisement June 22nd issue, 514 


Ts 


The World - Renowned 
Steam Valve Specialists, 


CARDONALD, GLASGOW 
See illustrated advt. next week. 


W. D. M’KENDRICK & CO., 
Engineers, 
MOTHERWELEL, N.B 


HIGH-SPEED DRILLING MACHINES 


ros 
BOILER AND GIRDER WORK. susaos 
Sev Iustrated Advertisement in issue of June 15th. 














Mexproaux, hve. Londen 


























No smoke, 
smell or risk 
of damage 


te 
engine, 

No starting 
difficulties, 
easily under- 
stood by any- 
one, cannot 
fail to give 
satisfact on. 
Send for 
illustrated lists 


INSTEAD OF 











Feed Water 
Regula tor 











KAYE’S 


PORTLAND CEMENT 


prod =r om ee ig ae in binding 
lurating ca ty. es con- 
Gee of exceptional Secneth and durability. 


RAYE & CO., Ltd., Southam Works, RUGBY 








SAVE 50% 





SE TS 








LACY-HULBERT & Go,, Ltd. 


81, VICTORIA ST., LONDON, S.W. 
Telegrams: Percussive, London, Telephone : 944 Victorig. 
Compressors and 








Vacuum Pumps. «cu; 





WATER 
TURBINES 


FOR ANY POWER 
OR 
HEIGHT OF FALL. 


BELDAM’S 
PILOT PACKINGS 
& JOINTING 


29, ¢ CHURCH ST., E.C 3. 


ee | SEE ILLUSTRATED ADVT. ALTERNATE WEEKS, 


KENDAL, 


ale) we ND. 























BELLISS & MORCOM, Liéd., 
BIRMINGHAM. 
Self-lubricating Steam Engines, 
Turbines, Air and Gas Compressors, 
Condensing Plants, Crude Oil Engines 

and Paraffin Engines. 4.6 
(See Wustrated advertisement monthly). 





CROSBY 
SPECIALITIES. 


See ADVERTISEMENT NEXT WEEx. 


CROSBY VALVE ENGINEERING Co.,Ltd. | 


147 QueEEN Victoria 8T., LonDON, E.C. 








STEAM HAMMERS 


VOR SMITHS' SHOPS 4ND ¥YORGES, 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 


Sele Makers of RK. HE. DAWES 


PATENT BEVELLING MACHINES fr SHIPS’ FRAMES. 
DAVIS & PRIMROSE, L?- sunction ap. 


LEITH, EDINF URGH. 
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“KLEENSURFACE” 
HARDENING 


COMPOUND. 


THIS COMPOUND is very efficient, having no action 
whatever on the metal, being a protective agent only, 
preserving the smooth and bright finish which the Cutter or 
Tool has before Hardening, thus dispensing with the need 
of Sand Blasting, and preventing loss of size due to scaling, 
either in up-to-date hardening appliances or open fire. 
The finer and more delicate the Tools, the greater the 
necessity for using * ‘KLEENSURFACE.” 


THE BrooxE Toot Manuracturinc Co. Lro. 


WARWICK ROAD, GREET, BIRMINGHAM. Mus 


WE ARE OPEN TO APPOINT AGENTS IN SPECIFIED DISTRICTS. 














leary 


MOTOR STARTERS 
for large motors 
and severe service. 





No. 30 Multiple Switch Starter. 


Examine an “Igranic ’ * Multiple Switch Starter 
after many years’ arduous daily service, and note 
the small amount of wear and the clean appear- 
ance of the original contacts. No knife switches 
are used. Toggle Joint Levers make operation 
positive and easy and interlocks prohibit mistakes, 


IGRANIC ELECTRIC C°L™? 


147, Queen Victoria Street, London. 
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sets 


Direct coupled 
with open or enclosed 
engines suitable for 


Shiplighting 
and Wireless 
Installations. 


Quick Deliveries. 


E. READER & SONS, Ltd. 
NOTTINGHAM. 











A 
JJ / // 


Qn Admiralty List. 


BODLEY BROS. & Co. 


Engineers, Millwrights, 
Boiler Makers, and Iron and Brass 
‘ounders, 


OLD QUAY FOUNDRY, 
EXETER. 


SPUR, BEVEL, 
MITRE, MORTICE, 


AND 
WORM WHEELS 
"Machine Moulded. 

Also Teeth Cut to Shape 
By Special Machinery 
Telegraphic Add.: Bop.ey, Exerer. 

ESTABLISHED 1790. Lo 


EVERTITE JOINTING. |; 


mer eae 
Good for the highest pressures, and the worst faces. 
For particulars apply to K864 
R. Ke ROSS amd CO. K/ED., 
Premier Works, - STOCKPORT. 


wy 














MACKIES, LD., 


uate, SHAFTING ES 


arte for Ontaloave 














ELEVATORS, 
CONVEYORS. 
GRAVITY RUNWAY. 


ROWNSON, DREW & CLYDESDALE, Ld. 


Head Office: UPPER THAMES ST., E.C, 
Conveyer Dept.: 13, Qn. Victoria &t., EC, 


Telegrams: Rownson, London. MM 
Televhone ; 1070 Cent'l. 














sd FIRE 


EXTINGUISHER 














-KO RAIS E-— 





EJECTORS 


Drawings and Prices from 


_ ADAMS HYDRAULICS Ld., York. 


ACIDS 
TRADE WASTE 


SEMI-LIQUIDS | 
USE | 
ADAMS °°" 








Uihediecire tied ediredine dine tied tiated odie dip die di din di ti ni adn died ediiadie 

















MCPHAIL & SIMPSON, 








DOUBLE HEADER WROUGHT STEEL 


| STEAM 
SUPERHEATERS 


For Lancashire, Cornish and all 
i types of Water Tube Boilers. 


Each Tube Accessible 
without Disturbing 
Installation 


Leakage Impossible. 


This Superheater has 
Stood the Test for 
over a Quarter of a 
Century, superseding 
all other designs. 


LARGE ECONOMY IN FUEL. 


POWER PLANT EFFICIENCY 
INCREASED: 





i London Office : 
a| FINSBURY PAVEMENT HOUSE, 
F.C. D370 





LTD. WAKEFIELD. 














WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders and Engineers 


LATE B. NAPIER & SONS, Lap.), 








BARLOW & 
CHIDLAW, L” 


Pendleton, MANCHESTER. 














ACCURATE 


CUT GEARS 


(oper Hewitt 
BLUE PRINTING 


MACHINES MAKE PERFECT PRINTS 
1 hey n. (OPmer Bole 











THE WESTINGHOUSE COOPER-HEWITT CO. Ltd., 
20, York Road, King’s Cross, London, N. 1. 





LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery. 
Send for Catalogues an‘ Particulars. K368 


LIDGERWOOD MANFG. CO., 


Moorgate Hall, Finsbury Pavement, E.C. 





ENGINEERS 


BOILER- 
MAKERS 


ildalatl) 





Forging & Drawing Prassec, 


HALL'S PUMPS 


J. P, HALL & SONS, Ld. 


PETERBOROUGH R149 
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J. W. JACKMAN & 60., L> | The SELSON Engineering Co., Ltd.|| Haughton’s Patent 


POUNDRY PLANT rm parent ||, Metalic Packing 


t Sets, Colliery Winding 


Kié i 
SPECIALISTS. 7 i 66 an Locomotives, Electric igh 
G R AVI T Y Engines, etc etc., suitable for high or low pressure, 


Als» largely used for HYDRAULIC GLANDS, PUMPS, 
ACCUMULATORS, HYDRAULIC RAMS, LIFTS, etc 


STEEL SHEET PILING and DRILLI MACH ; 
PILE DRIVING EQUIPMENT. a LLING MACHINE) swcgrors aE Mm cg 
Large Stocks for Sale or Hire. asis a is sure Engines ‘la connection with Rlectric 

THE BRITISH STEEL PILING CO., / - se V | Cc E. Power Plant, and is also giving great sarisfa - 
tion on low pressure engines, as used at Mills, 


4, Dock House, Billiter Street, London, E.C. iy ' Collieries ote. It is suitable for either con 
tinuons working or intermittent work, and for the 


Telephone: Avenue 5463. Telegrams. “ Pilingdom, London.” & 
(SELF-ADJU STING). largest piston rods as well as small valve spindles. 




















The jaws are opened by sliding them 
iA Wieser | a IND YI : ; ——— up the V geo’ Gravity, suprle- 
ZO SEINE “= a oe mented by the drill pressure, securely 

aZ oo i gin a holds the work. The lever locks the 

: : jaws in position. 


MAKERS OF 85, Queen Victoria Street, LONDON, E.C. 4. 
LIGHT SHEET IRON WORK. 
FLANGED PIPING, DUCTS, ete. 
FANS, AIR HEATERS, FORGES. 


Sore Makers anp Parentees or K158 


THE “STANLOCK” HEATING SYSTEM. 























The CLYDE Leinanergeae IRON CO., Ltd. , a ‘Y. f y yf Senshi s Patent Metalic = Packing Co., 
Clydeside en Sana ae ~ gre j (W Ax | 20, St. Mary-at-Hill, London. E.c. /?., 


Iron & Steel +1 Roofs Buildings r a iif Uses 
Workshops, &c. &c. ian a a 0 SIMPLEX CONDUITS 
London Office: 48, Cornhill, B.C. aii * x Las wae Ro € The Pioneer System. 
zal “a=,” afk : Makers of all kinds of 
? é ELECTRIC LIGHTING SUPPLIES. 





























NEW LATHES, z . aa J | simpcex conpurrs, id., 
CAPSTANS & AUTOMATICS. Za Works: Garrison Lane, Birmingham 


For Early Deliwery. 











PATENT PLANING, SHAPING 
and SLOTTING MACHINES. 


commoner "ET ECTRIC CRANES\ “2 


| “*Geasral Engineering Work. 


BEIRN es Upwards of 700 constructed. BOILERS 
e FIRED BY COAL GAS X1510 


PRODUCER GAS or FUEL OIL 
Standardized Single & Twin Oven 
Furnaces, Muffies, Crucibles, Lead wmson 

Melters, &c. Special Furnaces for STO HER | 
any purpose designed and quoted % e9 bd 
for at short notice. REPRESENTATIVES :—Messrs. Richardson, McCabe and Co., Wel ington, N.Z.; M. C Coates, Melbourne. 
Write for List “‘A”—gratis. 
THE DAVIS FURNACE COMPANY 


(Proprietors; The Davis Gas Stove Co., Ltd.) 


Se =SSSSSSSSSSS52=== 


SUGAR REFINING ENG ] NEERS’ 


MACHINERY. 1 (HAND) HE |B PEEBLES Bruce Peebles & Co., Ltd. | 


BLAKE, BARCLAY & CO. ~~ " ELECTRICAL BACEINESY | 


Greenock, N.B. suis Engineers, Edinburgh. Advt. next wees. 












































ISSUE OF JUNE 15 
































‘PREMIER’ CAS ENGINE 


SEE ILLUSTRATED ADVERTISEMENT’ 
Page 25, June 15th, 1917. 


THE PREMIER GAS ENGINE CO., la, 


GHELL LATHES LARGE STOCK OF WAND o HERBERT 


seamen: CARBON & H.S. DRILLS. MORRIS, 


It will pay you to consult us. F ES 
Inspection invited. wey I MPRE 
OUG “BOROUGH, 


Makers: SCOTT BROS., Keighley 


i i 
CONTRACTORS PLANT. TU FE K & HK [ A K be M 0 R E, LTD. 
Cc R A N E S. COVENTRY. ENGINEERS. 


PILE DRIVERS. ‘ommt! || FRANCIS MORTON & CO., LD., 


Whitakers (Engineers) Limited, 
HORSFORTH, LEEDS. Mss  Sonteeseesesesssesrescs->sscssez! nanos LIVERPOOL... 0 


BLAKE'S PATENT rE UM JELLY IRON-STEEL | 
RAMS and HYDRAMS PETROL ROPES CHAINS 


For Raising Wat-r. 
or Catalonue 2 i ii [AY -4 M: DENISON ¢ SON-L 
IDE ® 9S°E: 


















































Send for Catalogue No. 16. 


— tim! STERN’S LTD., 16, Finsbury Square, London, £&.C. 





























1917 Jung 29,1917 THE ENGINEER Ixxvii 








eed 


tent 
ing 


Il Engines, 
y Windi ng 
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5, PUMPS, 
AFTS, etc, 


ACKING 
h Pres- 
1 300 lbs. 
Electric 
Satisfa - 
tt Mills, 
her con 
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spindles. 
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IN STOCK. 


. @ We wish to announce that we 
have in stock, for immediate 
delivery, large quantities of 
taper shank Twist Drills in 
Carbon Steel. 


FOUNDRY LANE WORKS, 


a 
bag | 
nA 


yet. 
& 
y 
E 5 
- 










& CO.,LTD. 


SIZES. 


@ From iin. to Itin. diameter 
rising by in. steps. 


@ We shall be pleased to have your 
enquiries for Milling Cutters of all 
Descriptions. 


G Drill or Cutter Catalogue per return. 
Send P.C. 


SOHO-BIRMINGHAM. 
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FOR YOUR MACHINE TOOLS, 
PUMPS, FANS, AIR COM- 
PRESSORS, etc. etc. 


tO) 


For high and consistently main- 
tained efficiency there is no 
transmission to beat the chain 
drive. The steady turning move- 
ment imparted by the chain at 
once increases output, which is 
afterwards regularly maintained, 
because the chain cannot slip like 
the belt. On the other hand, it 
has a flexibility unattainable by 
spur gears. 


ne 


HANDBOOK C/3 AND PARTICULARS FREE ON REQUEST. 





TELEPHONE: TELEGRAMS: 
830 COVENTRY (4 lines), CHAINS, COVENTRY. 


“THE COVENTRY” CHAIN CO., LTD., 
COVENTRY, ENGLAND. 








| Midland Iron Works, Scout Hill, DEWSBURY, Yorkshire 


| LONDON OFFICE :—Mansion House Chambers, 11, Queen Victoria St., E.C. 





Ltd. 

















WEIGHBRIDGES 


| WEIGHING “MACHINES 


for all purposes. 
FOR ROAD, RAIL, WAREHOUSES, &c. 


| ANY LENGTH OR CAPACITY. Send us your Enquiries. 





M47 
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Cables and Wires, Dynamos and Motors, Telegraph and Testing 
Instruments, Switchboards, Batteries, Carbon, India Rubber, Ebonite, 
and Gutta Percha Goods of every description. List No. 16 gives complete range 


We make a speciality of of Silvertown Manufactures, and 


should be in the hands of every 
Engineers’ Rubber Accessories. buyer. Copy on request. 


The India Rubber, Gutta Percha and Telegraph Vette Co., Ltd., 


Head Office: (The Silvertown Company), 
106, Cannon Street, London, E.C. 4. Silvertown css E. 16. 


OT 
I w= i a mae A oe 


! Wtnesnees eri 

















Contractors to the {|Admiralty,”,WarJOffice, [Board of Trade, &c. &c. 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS. 


STEEL FORGINGS 


UP TO 15 TONS. 
DROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining in every branch and finishing to standard limits. 
Specialities: Crank Shafts as Forgings or Finished Complete. Saw Plates ay to Gft. Gin. diameter and Special _—e 
Telegrams: “Forge, Rotherham " Telephon Nos. 4 and 429 





























= = an 
——— 











SELF-LUBRICATING 


STEAM ENGINES, TURBINES, AIR COMPRESSORS, 
CONDENSING PLANTS, 


PARAFFIN & CRUDE-OIL ENGINES 


Made in Standard Sizes to suit all Requirements. 




















Triple-Expans Mixed Pressure Steam urbin Motor Driven Surfac Gente sing Plant. 
Established 1852. ___ BIRMINGHAM. London Office: 8, widens ST., S.W. 





























GARDNER OIL. GAS & RICH’ D. BATCHELOR, 
SPIRIT ENGINES. ARTESIAN and CONSULTING WELL a 


Established over a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 
L. GARDNER & SONS, Ltd., Barton Hall Engine Works, PATRICROFT, ROPT, MANCHESTER 


per ssiaerere masse WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 


Ni | UNCOMPLETED WORKS UNDERTAKEN. 
73, QUEEN VICTORIA ST., LONDON. 
® { Warman, 6 ‘Guar, ham on WORKS, ea 


re et eee 


Te aT RT Te ONO Nenm tase) JOSEPH BOOTH & BROS., 
/COMPEETE EQUIPMENTS. BLOWPI/PES A a a | soDLiY, "Take. 
Foe, GOWAN: LA Re Oe a tyres S & ALL SIZES. 
® HURST = BIRMINGHAM® 


PO PIU ay nad 
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“THE ENGINEER ” DIRECTORY contains full particulars as 


a handy Buyers’ Guide. The eeeiey ¢ is 
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ELECTRIC WHARF CRANES. 


§ CRANES 


OF ALL TYPES. 


John Grieve & Co. 


MOTHE®WELL. 








in the columns of “ The Engineer,” carefully clasfied under suitable headings, forming 
pik ote, aetna Te Eagaae” Office, 33, Norfolk-street, Strand, W.C 
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TSAEIL, GLASGO 
Code—Sth Edition ABO & 
Mugineering Code 2nd Edit'a 











— — 
(Saar emo mn eee Se n on ce a meaN 


THE GLASGOW IRON & STEEL CO. 


WiISHAW, 


SCOTLAND. 


Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, CHANNELS, 
ROUNDS, SQUARES, TEES, &c. 


MAKERS of GLASGOW PORTLAND CEMENT 


Brand—* GISCOL.” 


Telegraphic Addresse:==‘'‘ INGOT, WISHAW.” 


GISSCOL, GLASGOW." 


LIMITED 
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FULLER, HORSEY 


BONS anp OASSELL. 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &o. 


FIRE LOSS ASSESSORS. 


ll, BILLITER SQUARE, LONDON, E.C. 3. 


NOTE.—A STAFF OF SPECIALISTS attends to 
the requirements of ufacturers seeking New 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 


th .” * Tra hy: 








” and 





In Prize s. 8. h et 
fTojan” " “ey order of the Admiralty Marshal.—Messrs. 


ee Horsey, Sons and Cassell 


will SELL by AUCTION, i t the LA. Sale 
s, 14, Sa Liverpool, on TUESDAY N NEXT, 3rd 
day aepot 3 July, at 10.30 o’clock precisely, in Lots that will be made 
up to suit ‘all classes of b uuyers, the a goods lying 
at a warehouse in Live’ I. Al 
17 oa ee SHEETS, 
= ose TERNE SHEETS, 
LAT T GALVANISED SHEETS, 
7 TONS sagen he HEETS, of various sizes and 
ee aximum No. 22, 
_ 1200 L TIN, IN, in 16 INGOTS. 
Also ng 1700 cast iron charcoal 
stoves, a new horizonta! 


‘ELLY FILTER rae, 
with steel ch 10ft. long, weight about 
tons. A quantity “of ys cloth and bags, linoleum, canvas, 
cotton and sateen material, mirrors, ae other effeets. 
May be viewed by orders, and ca’ ene had, when ready, 
of Meare. FULLER, HORSEY and 11, Billiter-square, 
London, E.C. 3. 820 1 











and Hi 





THE ENGINEER 


CHARLES GRIFFIN & CO., LTD., PUBLISHERS 








ELEMENTARY SEAMANSHIP : 


re ee >. RE nite -R., ae: Mariner, F.R.S. E, F.R.G.8., &. Sevexra Eprrioy. 


a Ship; Parts of Hull, M: &c.—Ro} Kn &o.—Gear, 
a am sf ng The Sails, bebe a alte wanes. 
casting—Radiotelegraphy—Strains on Derricks and Spars— 


Generat eae dog ~ 


A Manual. B 


d-Aft Sree 


neous—Glossary of Sea Terms and Pinases Wen or Fore: 
— 





MARINE METEOROLOGY, 


Navy. By WILLIAM ALLINGHAM. Sxconp Botenn. 


7s, a. ne! 
NTENTS —iatendeney— pare 
Air bi nt maths ge 
Hurricanes : Seaso 
chronous Charts Dew, antiae Ton it 
Meteors—Lightning, Corposants, Mareria=t. 


Tnstruments— Meteorol ones Uso pe keee heric Pressure— 
tit alge garg 8 Forces 2 Law 5 2 lms 
rrenten ce \yn- 


—Solution r By Cyclonic Problem— Deeks on 


for Officers of the Merchant 


Revised. Handsome Cloth. With Illustrations. Price 


Snow, Hail—Mirage, Rainbows, Coronas, Halos, and 





PRACTICAL MECHANICS : Applied to the Requirements 


MACKENZIE, Master Mariner, F.R.A.S. Fourra Eorrioy. 


of the Sailor. By THOS. 
Tilustrations. 3s. 6d. net. + 


uti end. C 


Pp. i-xii +175. With 54 
of Forces—Work Done by Machines and Living Agents—The 





Generac Contests 


Mechanical Powers : The rricks as Bent 


Crab Winch—Tackles : the crit] eo "The Inclined Plane ; 


Cargo—Relative Strencth of Rope : Steel Wire, 


rps. train of FirSpar—Contre of Effort of Sails—Hydrostatics : The Diving Bell ; Stability of Floating 
ii 


Bodies ; the Ship's Pump, & 


t Levers—The Wheel and Axle; Windlass ; Ship’s Capstan ; 
the Screw—The Centre of Gravity of a Ship a and 
Manilla, Hemp, Coir—Derricks and Shears—Calculation of the 





APPLIED MECHANICS 


Students. Vol. IV. > Hydraulics. Hydraulic and Refrigerating 


Revised by EWART 8. ANDREWS, 


Se. Nuiyta Epitios. 


A Text-book for Advanced 


Machinery. By pet. er JAMIESON. 





AN 


Texra Epitiox. Thoroughly Revised and 


ELEMENTARY MANUAL OF 


MECHANICS. By ANDREW JAMIESON, M. Inst. oR. &e. 
Enlarged. 3s. n 


Theroughly Revised, 
APPLIED 


Revised by EWART 8S. ANDREWS, B.Sc. 





POCKET-BOOK OF 


A 


M.U Mech. E. nergenta Epitioy. 


Nearls Ready. 


RULES AND TABLES, for the Use of Marine Engineers, Naval Architects,  Detenem. pre smen. Suner- 
inteudents, Oe ews by A. E. SEATON, M. Inst. C.E., M.I. Mech. E., M.I.N 
‘a Thoroughiy Revised eeadaani “Over 700" “g Leather bound 


MARINE ENGINEERING 


, and H. OUNTHWAITE. 





London: 


12, Exeter Street, Strand, W.C. 2. 








CONTINUED FROM PREVIOUS COLUMN. 


rumbler, sand mill, core stoves, vertical engine, Cornish 
boiler, feed pumps and tanks, shafting and gearing, leather 
es - ton aa hbridge, shear | &c. 
tools and plant cao only be inspected between 1 p.m. 
and 8 pP-m. on S ensey. July 9th, upon production of a 
Tenders to be delivered by 12 noon on Thursday, Jul 
at the offices of Messrs. FULLER; HORSE EY ‘and ©O 





DONCASTER.—By order of Messrs. Logan 
—On account of completion of comtract.—Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUCTION, at the Depots, Rengeater, on 

TUESDAY, July 10th, 1917, at Eleven o’ciock precisely. 
CONTRACTORS’ : PLANT, 

including fifty 8 to 10-ton ballast a thirty éyard end-tip 
wagons, four salcon and Proctor 
steam navvy, 5-ton derri wane, hand cranes, gees ile 
engines, pile monkeys, two portable Ruston-Proctor 14 H.P. 
ngines, Ingersoll steam-driven air compressor, loco. type 
boiler, rock drills, Blake-Marsden Acme stone crusher, saw 
bench, drilling machine, crabs, steam boilers, pumps, 
6000ft. 2in. to 4in: Frought piping, = flare lights, 
rails, chairs, slee and wa rail presses, 
steel girder bridge by 16 oo. bridge girders 
38ft. and 42ft. long, skips, wood and iron tanks, tramway 
wagons and bogies, jacks, bolts and nuts, and wagon ironwork, 
engineer’s office and other ee buildings, large quantity 
timber, contractors’ tools and stores, spare parts, and 


erous ayes —— 
x m ready, may be had of Messrs. LOGAN and 
HEMINGWAT, te 16, South-parade Doncaster ; and of Messrs. 
FULLER. HORSEY and'CO., Mechanical Anctioneers and 
Valuers, 11, Billiter-square, E.c.3. 821 1 


Re LONDON EMERY WORKS, TOTTENHAM.—Messrs. 


uller, Horsey, Sons and Cassell 
bon by announce that the DATE for the DELIVERY of 
— for the purchase of this property is POSTPONED 
t> Twelve o'clock noon on a RSDA July 12th. 
11, Billiter-square, E.C. 3. 822 1 
In the High Court of — Ghantiey Division. a. the 
Matter of SIMPSON, STRICKLAND and Co., 
Launch Builders and Engineers, Dartmouth.—By Seder of 
Mr. Justice Neville.—Messrs. 


Fuller, Horsey, Sons and Cassell 


will offer for SALE by AUCTION at the Mart, Token- 
house-yard, E.C., on FRIDAY, 20th July, 1917, at Two o'clock 
precisely, in One Lot, as a GOING CONCERN, the BUSINESS 
and ASSETS of the above Company, which’ comprise a long 
leaseho! 

SHIPY ARD AND ENGINEERING WORKS 
situate on the River Dart, with an extensive frontage thereto, 
and an area of about 21 acres, which is held for 75 years at a 
low ground rent. The buildi a cover an area of about 


60,000 square feet, are equip 4 
PLANT AND D MACHIN ERY 
for the construction of wood and stee! vessels, with their 
propelling machinery. The whole ofthe . 
STOCK, STORES, AND WORK IN 


PROGRESS, 
the valuable collection of patterns and “drawings, as also the 
GOODWILL OF THE BUSINESS, 
will be included in the purch the buyer having an option 
taking over the book debts - a valuation. The works are 
in full operation, and have in han 
ORDERS EXCEEDING £20,000. 

May be viewed by a to ee ee of the Feed 
TIONEERS, and iculars, ——_ er wi S ani 
ditions of Sale hae , had of Messrs. "DEVONSHIRE, 
MONKLAND and CO., Solicitors, 1, Frederick’s-place, E.C. ; 
Messrs. PRICE, WATERHOUSE and_ CO., 
Accountants, 3, Frederick's-place, E.C.; TUR NER NORRIS, 

Chartered Accountant, 19, St. Dunstan’s-hill, E.C.; or 
of tests FULLER, HOKSEY and CO., 11, Billiter- aaeese, 


sane) 














“Fanetent to Cnemical Manufacturers. Messrs. 


Fuller, Horsey, Sons and Cassell 
are instructed to invite TENDERS for the SALE, in 
Lots, of certain 

SURPLUS CHEMICAL PLANT, 

at the Pentrepoth Chemical Works, Morriston, ‘Swansea, 
including a quadruple effect evaporating plant, by Scott, com- 
plete, with Mont jus and condensin; Sapey engine; two 
copper cylinders, 3ft. diameter x 11ft. ‘in. plate, with 
dished ends ; one camer ditto, a alg 13 open dished 
bottom mixing tanks 27ft. x 7ft. x 6ft. 6in., with horizontal 
mixer ; 11 circular ssed me vachines, five horizontal and 





vertical engines, P , four air 
receivers, about 
70 STEEL AND IRON TANKS 


7 boiler tanks, quantity of 


to 36ft. x 6ft. x 2ft. dee 
pipi < shafting, gearing and 


piping, various cist iron columns, 
numerous other effects. 

Tenders, which must be on the form contained in the cuta- 
logue, must be delivered in a sealed envelope marked “* Tender 
for Chemical Plant,” at the ag of the Auctioneers by 
12 o’clock noon on Monday, July 

May be viewed by orders, ind oo 
Tender, had of Messrs. FUL ER, 
Mechanical Auctioneers and Valuers, 
London, E.C. 3. 


talogues, with form of 

HURSEY and CO., 

ll, Billiter-squate, 
6241 





To Engineers, Ironfounders, and Others.— Messrs. 


ee Horsey, Sons and assell 


Eady instructed to invite TENDERS for the PURCHASE 


“ENG GINEERS’ TOOLS AND FOUNDRY 
PLANT, 
at the Railway Foundry, Vastern- road, Reading, including 
six surfacing and screw-cutting lathes, eight vertical drilling 
machines, shaping, slotting, and screwing machines, emery 
and tool grinders, overhead traveller, a new 4-ton cupola, a 
2-ton cupola, a new Tilghman’s air compressor and receiver, 
Root’s blower, two foundry cranes, two moulding machines, 
CONTINUED IN NEXT COLUMN. 


and Valu ll, Billi 
London, E C. 3. ied reraguare 1 


FoR ELEVATORS & CONVEYING 
MACHINERY 


Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 


POR EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 


Apply EWART'S CHAIN CO., 
DERBY, ENGLAND. 


FOR BLACKHEART MALLEABLE 
ie CASTINGS 
LEY’S MALLEABLE CASTINGS Co., Ltd., 
DERBY, ENGLAND. 


JOHN H. WILSON & CO. 


DOCK-ROAD, BIRKENHEAD. 


Tel : “EB L’roo.”; “ Daacug, Vic., Loupos." 


STEAM & ELECTRIC 
CRANES, .. 


EXCAVATORS, GRABS, 
CONCRETE MIXERS, 
SHIPS’ WINDLASSES, 
WINCHES, and 
DECK MACHIN ERY. 

Spl ss 157 


London Office: 15, VICTORIA-STREET, 8.W. 


British Insulated and Helsby 


eS CABLE Ene 4 aup Beem EERS. 
(See Iustrated Advertisement in issue June 15th.) 
Egicone and Machine Work 
BOOTED 4 the Trade, Patentees, &. Gear 
oo Totimates siven ROSSER and RU L 
Modersia see Wart, Hammersmith, W. Spl ax 306 


























Chantiers 


eacciers AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France). 


YE TORPEDO BOATS, YA and FAST 
OE BOAT SUBMARINE and SUBMERSI BOATS. 
NORMAND'S PA’ T WATER-TUB COAL 


TEN’ E BO 
or OIL-HEATING. DIESEL OIL ENGINES. 2x503 


For CASTINGS « 10 tons 


LOAM, DRY axp GREEN. 


T. & W. BRADLEY Lap., oe 
BUCKTON TOOLS. 


See Illustrated Advertisement, June 20th, page 8. 


CAMPBELLS & HUNTER, L?- 
GEAR CUTTING. 


Worm Wheels cut up to 13ft. Oin. diar. 
Bevel and Mitre upto oh om. d up to 3ft. Oin. diar. 
Spur Wheels cut up to diar. 











BK 602 
DOLPHIN FOUNDRY, LEEDS. 





be A 
WATER-TUBE BOILERS 
Sica orca 


GLASGOW (formerly of Poplar. po og 





CONVEYOR & ELEVATOR 00., 


ACCRINGTON. 


See Advertisement last week, 
PAGE 








NEWALL GAUGES, 


NEWALL ENGINEERING CO. Walthamstow London, Ez. 


GEO. N. DIXON AND CC. 


© CAVERPOOL : 
ar 


AND iG 
UERS. Bx 543 


June 29, 1917 


2)” PRICE Y KIRK 


PRICE 4 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS 
PLANT, MACHINERY & STOOK, 


46, WATLING STREET, LONDON, E.O, 


16, Auzurr Squars CotLmewoon Sraur: 
Maxcunsrze. Newoasriz-on-Trms, 
Telephones and Telegrams at each address. 2x300 





MPORTANT Fae tg SALES. Without reserve. 

ENGINEERS MACHINE TOO including seven powerful 
lathes, by I. Cohen aa Co,, Pfeil, and others; Selson 
shaping machine, radial arm, sensitive and other drilling 
machines ; =a ne saws, caer —~ shafting. belting, 
two Hornsby ines, el ic motor, gas muffle, acety- 
lene welding p oe orge, anvil, Parkingon’s and other vices, 
vane hand presses. 
MOTOR CARS, for private and commercial use, including 
15 HP. Ne ler cabriolet, Darracq landaulettes and box- 
broughams, Studebaker, Overland, Humber, and Wolseley- 
Siddeley touring cars ; Ford _ Yan. lorries, &c. ; Darracq and 
other spares ; 


new and s.h. tyres, lubricating oil, tol ice furniture, 
and other effects, to be SOLD by AUCTION 


?.. Odell and Co., at 12-14, 


«. Semley-place, Ebury-stree' on bul ESDAY, 
a a 1917, and at La works a a Ce of 2, Turnham Green. 
ter HURSDAY, July ‘sth, 1917, 


n view 
WCatalognes of th the AvctiONEens, 4 and 5, Warwick-court, 
Tel. : Hol 835 1 








ELECTRI 
'CTIO AND V. 
with Stores and 


Workshop, 
&c. Compact, well fitted, with or without 
ms engine, belting. and Totem Main road. TO 


pply, 46, Queen's-road, Battersea, 8. W. 8. P706 1 


W. GOODYEAR & SONS, Limited, 


ENGINEERS, 


DUDLEY, 


FOR 


STEEL FORGINGS & HEAVY STEEL 
PRESSINGS OF ALL KINDS. 


eT.— 





The l Proprietor of Letters Patent 


Matti No. 19.81643 relating to “ ARRANGE- 
MENTS 8 eres toe INTERNAL COMBO STON 


ENGINES” D ISPOSE of the bee | or to 
GRANT LICENSES to inte: parties reasonable 
terms witha view to the adequate working of the "Patent in 
Great Britain. 
Inquiries be ressed the Patentees, STORA 
KOPPARBERGS BERGSLAGS” AKTIEBOLAG, po 
a 





The Proprietor of British Patent 


No. 8008 of “Tmprovements in or sejating to AIR- 
SHIPS and the like,” DESIRES to LICENCE or SELL the 
Patent Ly oa in Great Britain.—Particu from Mr. HENRY 
FAIRBROTHER (Bromhead and Co.), 50, Ludente-hil 
London, EC C. 4. 8lla 





HARPER, PHILLIPS, Lid. 
GRIMSBY. 


CASTINGS 


To 10 TONS. GREEN, LOAM or DRY. 


[N INCE FORGE 00.,LD., WIGAN. 
FORGINGS fixie 


JENKINS BROS., LTD. 
Works; MONTREAL, CANADA. 


JENKINS BROS. VALVES. 
Gun-metal and Iron Body. 
haa a Deiat 


et Seca ng 
Write “ QUEEN VICTORIA STREET, LONDON. 


KENNICOTT 
WATER SOFTENER CO., 


LARGEST MANUFACTURERS OF WATER-SOFTENING 
PLANT IN THE WORLD. Spisx506 


LASSEN & HJORT 
WATER SOFTENERS, .. 


LOCOMOTIVE VE TANK ENGIN ES 


MANNING, “WARDLE ¢ # COMPANY, Lrp., 
Boyne e Works, Leeds. Spl ax 584 
See their Illustrated Advertisement last and next week. 


“ LUKSPENITE ” 


GRINDING WHEELS— 
GRINDING & POLISHING MACHINES. 


LUKE & SPENCER, Lp. 
BRIDGEWATER Works, ALTRINCHAM. 
See large advertisement last week and next. 5x60 


STONE BREAKERS. 
BAXTER'S PATENTS ARE THE, BEST. 


TANK LOCOMOTIVES. 
SPECIFICATION AND WORKMANSHIP, EQUAL TO 
N LINE LOCOMOTIVES. 
BR. & W. HAWTHORN, LESLIE & 00., Lap., 
Trwe. BE 


Newcastiz-on- 


TANKS 


GALVANISING AND CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 


TAYLOR & CHALLEN 
PRESSES suse 


STEEL PIPES, TANKS, &o, 





ELON 
































R. H. Longbotham and Co., Ld., 
HAVE FOR PROMPT SALE: 


One Ba Rl [a nag y pina SET, Engines 
oreom, 165 and ‘ain. x 42in. 

froke ‘ 
= ~ —, Genérator, $00 volt Dc. Complete 
One 196 K.W. - Ditto ALTERNATOR by Ferranti, 
Engine, 250" ae BPs and — 
on application. 830 « 


H.P. Crossley Gas Engine, 


35 with Suction Plant, in excellent worki 
ae vey Pa pumatinne delivery.—MORTON an weave ER. 


TUBES & FITTINGS. 


a eg re * Gecneremns ae. Pm 
Poles, Tubular Steel Piss fu pressure Steam Mains, &c. 


J JOHN SPENCER | LTD, SQBETUBE WORKS, 


WEDNESBURY. 
En 








a _— 





ineers.— Wanted, a Firm 


of to URE a ‘new article of 
MACHINERY (speciality) for which there is a t and 
increasing demand. It repetition work, mostly 
machine to standard gauges for interchangeability ; * varies in 
siz>. State kind of terms. Principils only.—Address, P74! 


* fhe Engineer ” Office. © 


(thains, Small Sizes, Electrically 


Welded, suitable for min ley blocks, and 
ong os purposes. ‘Also CHAIN FITTINGS, in beding 
—— Hooks, Swi Shackle, Pulley Blocks, &e. Reliable 
a ty, = deliveries, i —_ prices.—STRI GERS 

Jradley Heath), Ltd., Cradley Heath. 








anted to Manufacture ial 
vec = singe or ENGINEERS’ or eae 
t for either hea’ 
= apc pees ge and shops. — fond sd JONEOS, 


Ltd. Engineers. Taunton. 





[ingineering W orks, Specialising 
in Toolmaking and and Medium Intricate Pre- 
cision Work, are open to oo ‘SIDER MAAN UFACTURE for 
AFTER the WA ranteed 


Accu one - Only erg 
work considered.—Address, 1b. he Engineer” Office. 151 





Nigh mee Engineering Firm 
a —— highly organised modern plant, ae 

dog T ition work, desire to enter into n 

rd geal x RE of an SOT el LINE after 

the War.—Address, 310, ‘The Engineer” Office. 310 1 





Bagshaw’ sWrou ight Iron Pulleys, 
as used in , Sarees eng gear 4 are the strongest 
cheay and t in the mar cot. Quick delivery given 
Tl dng Fong list, containing rules for transmission of 
power by ‘wheel bel ote, and shafts, iree.—J. BAGSHAW 
and 8O neers, Batley, Yorkshire. G91 


-) chnson a and Phillips, Limited, 





H ENGINEERS, 

CONTRACTORS AND Ons AND CABLE 

Makers of ie Jer soanlctetes t of Cable 
of Machinery; eq: aut of 


Factories and Vessels. Electric Ligh 
Electric Transmissi 


Are Lamps. Transmission of Pome Plant. F648 





VALUATIONS. 
ood and Newland 


42, SPRING-GARD. Pag CHESTER* 
VALUERS and AUCTION : to Engineering and Alliea 


Partnerships and Transfer of "Businesses Negotiated. 


Peter J Hooker Limited, Black- 


WALTHAMSTOW, LOMDON 
ENGIN | AND IRONFOUNDERS, 
THE ST 


ARD SAND BL BLAST 
CHINES. 





Printed for the Sypwey W: t the Office of 
Crolibed tts teeee ot noe, Fetterlane, and 


panies ce pin Se ae Oi 





THOMAS PIGGOTT & & 00., LTD., 
ies Alinutomaa See 


rine Bud page 6 BE 536 


the County of Middiees, 











































































